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Simposio Luso-Brasileiro de Fisiologia
Workshops

ID SBFSPFW1
Physiological Computing

Physiological sensing is increasingly capacitated with specialised low-cost and open source tools, which are
having a transformational role in the way people learn, experiment, and create imaginative solutions to outstanding
problems that can benefit from embedded biomedical systems. The added value of such platforms is being
recognised by policymakers and practitioners across different disciplines. As a result, new opportunities are
generated for physiologists at different states of their careers, ranging from their first years of study to research
and/or professional practice. During this workshop you will learn how to benefit from low-cost hardware and open
source software to boost learning, research, and rapid prototyping in the field of physiological sensing. Particular
emphasis will be given to BlTalino, which is a prominent tool within the state-of-the-art. We will review the
basic concepts, show multiple projects and applications involving physiological sensing, explore modular wireless
biosignal acquisition systems for real time data acquisition, and become familiar with useful software resources.

October 2rd

Introduction to physiological computing. Review of the different types of biosignals and their meanings

Hugo Ferreira

Universidade de Lisboa, Faculty of Sciences - Institute of Biophysics and Biomedical Engineering, Lisboa, Portugal

October 3th

Techniques for acquiring biosignals. Analysis and processing of biosignals

Hugo Silva

Universidade de Lisboa, Instituto de Telecomunicac¢des — Inst. Superior Técnico,Lisboa, Portugal

October 5th

Classification of biosignals. Introduction to machine learning techniques and to artificial intelligence in
physiological signals

Patricia Bota, Mariana Abreu and Hugo Silva

Universidade de Lisboa, Instituto de Telecomunicac¢des — Inst. Superior Técnico, Lisboa, Portugal

October 6th

Hands-on Bitalino

Hugo Silva

Universidade de Lisboa, Instituto de Telecomunicac¢des — Inst. Superior Técnico, Lisboa, Portugal

ID SBFSPFW2

Looking “to and through” the skin window — new insights into skin physiology
A partnership between NEATEC - Faculdade de Ciéncias Farmacéuticas de Ribeirdo Preto-USP and
CBIOS, the Research unit in Biosciences and Health Technologies of the Universidade Lusofona - Lisboa

Skin research has become a multidisciplinary area attracting many interests besides dermatology, and now
encompasses the remarkable industrial development and innovation from cosmetics and toiletries, pharmaceuticals,
medical devices, chemicals, and food supplements. New proposals on molecules, materials, views, and concepts
targeting or involving human skin are now regularly produced with contributions from a wide range of diverse
knowledge areas. Research in dermatology, cosmetic medicine and plastic surgery is now benefiting from increased
interest in fields such as medicinal chemistry, molecular biology, pathophysiology, pharmacology and therapeutics,
drug delivery, and food technology, resulting in new and exciting science.
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The complexity of skin functions explains why many open questions still remain about its mechanisms. Therefore
the present workshop introduces new exploratory insights into human skin applicable to basic or applied research
but also to medical practice. Especially important is the non-invasive character of many of the approaches suggested
here to keep us as near as possible to the normal physiological state.

October 2nd

Approaching the skin “barriers” - characterization and application

Luis Monteiro Rodrigues

CBIOS — Universidade Lusofona’s Research Center for Biosciences and Health Technologies, Lisboa, Portugal

October 3rd

Epidermal hydration (superficial and deep; the epidermal map — relation to structure (applications of confocal
microscopy and high resolution sonography)

Patricia Maia Campos

University of Sdo Paulo, Faculty of Pharmaceutical Sciences of Ribeirdo Preto, Brazil

October 5th

Approaching biomechanics and microcirculation — characterization and applications

Patricia Maia Campos and Luis Monteiro Rodrigues

University of S@o Paulo, Faculty of Pharmaceutical Sciences of Ribeirdo Preto, Brazil; CBIOS — Universidade
Lusoéfona’s Research Center for Biosciences and Health Technologies, Lisboa, Portugal

October 6th

Skin biomechanics and Langer lines — assessment of skin perfusion as a model to study disease’s mechanisms. Luis
Monteiro Rodrigues , Liliana Tavares Marques e Clemente RochaCBIOS — Universidade Lus6fona’s Research
Center for Biosciences and Health Technologies, Lisboa, Portugal

Plenary Lectures

ID SBFSPFLI

Mismatch novelty exploration training shaping of hippocampal synaptic plasticity and cognition and the
role of disinhibition and VIP expressing interneurons

Diana Cunha-Reis'?.

'Departamento de Quimica e Bioquimica, and *Biosystems & Integrative Sciences Institute (BiolSI), Faculdade
de Ciéncias da Universidade de Lisboa, Lisboa, Portugal.

Memory formation relies on experience-dependent changes in synaptic strength such as long-term potentiation
(LTP) or long-term depression (LTD) of synaptic activity. The stability of the memories formed, and of the
respective synaptic plasticity phenomena involved, is shaped by previously learning experiences (either recent or
remote) through metaplasticity.

Acutely, spatial novelty enhances retrieval of a previously acquired memory through a mechanism that is
dependent on NMDA receptor activation and LTD. Mismatch novelty exploration training enhances both LTP
and depotentiation in the hippocampal CAl area and influences hippocampal-dependent learning and memory
processes®, suggesting can be used to reshape brain circuits and promote cognitive recovery in physiological
processes or pathologies where LTP/LTD imbalance occurs, such as aging, epilepsy or Down’s syndrome.

VIP, expressed in hippocampal interneurons targeted by septal GABAergic and median raphe serotonergic
afferents, has a restraining effect on hippocampal synaptic plasticity (LTP, LTD and depotentiation) essentially
through VPACI receptor activation and modulation of disinhibition mechanisms.
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We recently observed that novelty training decreased the influence of endogenous VIP on LTP expression but
reinforced the influence of VIP on depotentiation expression thus shifting the paradigm of VIP modulation of
hippocampal synaptic plasticity.

In this talk we will discuss how these recent findings might reflect an altered control of disinhibition mechanisms
controlled by VIP expressing interneurons and their modulation by hippocampal serotonergic and other
monoaminergic inputs.

Diana Cunha-Reis (dcreis@fc.ul.pt) is a Junior Researcher at the Department of Chemistry and Biochemistry (DQB)
and BioSystems & Integrative Sciences Institute (BioISI) Faculty of Sciences University of Lisbon (FCUL) since July
2019 and course responsible for the Physiology course of the Biochemistry BSc degree at DQB, FCUL. She is secretary
of the Portuguese Physiological Society (since October 2019).

She graduated with a degree in Biochemistry in 1999 from FCUL and completed her PhD in Biomedical Sciences,
Neuroscience Specialty at the Faculty of Medicine University of Lisbon (FMUL), Portugal in 2007. As part of her
PhD studies she was a visiting fellow at the Rudolph-Boehm Institute for Pharmacology and Toxicology, Faculty of
Medicine, University of Leipzig, Germany and Swammerdam Institute for Neurobiology, Faculty of Biology, University
of Amsterdam, The Netherlands.

From 2007 to 2010 she was a postdoctoral research fellow at the Neuroscience Unit, Instituto de Medicina Molecular, University of Lisbon,
Portugal. From January 2012 to June 2019 she was a postdoctoral researcher fellow at Centro de Quimica e Bioquimica, DQB, FCUL,
and Clinica Universitaria de Neurologia and Instituto de Medicina Molecular, FMUL, Portugal. From September 2012 to September 2014
Dr. Cunha-Reis was assistant professor in Human Physiology (course responsible) at ECTS, Universidade Lus6fona de Humanidades e
Tecnologias, Lisbon, Portugal. She was PI of two FCT research projects and contributed as team member to 10 national (FCT) and European
(COST) Research projects.

She is an invited Senior member of British Pharmacological Society (BPS) and International Society for Neurochemistry (ISN) since 2017.
She is a member of Portuguese Physiological Society (SPFis). She is also member of Portuguese Neuroscience Society (SPN, which is a
member of FENS and IBRO) and Portuguese Pharmacological Society (SPF, a member of EPHAR and [UPHAR).

Her research interests are focused on the development of alternative therapeutic strategies for mesial temporal lobe epilepsy (MTLE). In
particular, she is committed to the elucidation of the therapeutic benefit of the ketogenic diet in MTLE, the development of neuropeptide
therapeutic delivery strategies for MTLE prevention, and the development of cognitive training strategies to attenuate cognitive decline in
MTLE.

ID SBFSPFL2
Autism - a disorder of motor coordination and sensory integration
Carlos Nuno Filipe
NOVA Medical School, Dept. of Physiology. Lisboa Portugal

The criteria for the classification of autism and the clinical intervention in this developmental disorder goes on
being guided by the interpretation that traditional psychology have made of it. Had the clinical orientation of the
main researchers who described it been different - almost all psychologists or psychiatrists - and the criteria that
define it would have been different. The exuberance of behavioural changes that people with autism exhibit was
perhaps the main reason why this disorder fell into the preferred domain of psychology and led to, as a rule, less
interest from neurology and neuroscience.

Pressure from parents’ groups also contributed to this situation. In fact, in a few other clinical conditions, the
weight of the influence of parents and family members was as important as in autism. Among all the characteristics
and peculiarities that people with autism can present, one of the hardest and most difficult to accept by parents
has always been the difficulty of communication and the little emotional reciprocity of children with autism:
the apparent indifference, the difficulty in touching and be touched, the absence of manifestations of pleasure in
sharing affection, the “inner isolation”.

Considering Autism Spectrum Disorders (ASDs) to be ‘“socialization disorders” seems, therefore, to be the
shortest definition that comes closest to what was described by the first researchers. Considering them only (or
mainly) as “socialization disorders” is, however, extremely reductive. ASDs are, neither in their origin nor in their
implications, essentially disturbances of socialization. If not, it would imply that, in isolation, away from social
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contact, the person with ASD would behave similarly to any other person under the same conditions, which is not
the case at all. In ASD there are neurophysiological changes that affect socialization, among other neurocognitive
functions. Furthermore, I do believe, the functions directly linked to socialization are not the primarily affected.
The disturbance is upstream, in other functions without which socialization cannot be carried out competently.

People with autism have changes in movement coordination (sequence and timing), in the perception of the body,
in emotional control, in selective attention and anticipation, in the perception and adequacy of social interaction
and, consequently, in joint attention, grouping and conceptual generalization, which point to diffuse (or, at the very
least, multifocal) changes of what we generally call Integrative Functions.

Changes in gait, such as the absence of alternating balance of the arms, rigid posture with little flexibility of the trunk
or gait on toes, are very common in ASD. Changes in motor control (e.g. flapping, stereotypes, body balancing,
vocal tics, and executive slowness with increased movement latency or difficulty in alternating movements) are
common in ASDs and, as such, should be referred to and understood as characteristic of the disturbance.

Changes in sensitivities have also been well documented in the ASDs. Examples are hypersensitivity to noise,
intolerance to certain smells or discomfort caused by the touch of certain textures. Habitual, too, is the special
pleasure that some people with ASD seem to derive from particular forms of sensory stimulation, particularly in
the tactile and luminous modalities (e.g. the touch of certain textures or the continued observation of certain shines
or reflections).

Our work points to the existence of a disturbance in the mechanisms of integration of sensory information and
motor coordination in people with ASD, namely in the mechanisms responsible for synchronizing and initiating
the action. These mechanisms determine a different perception of the world and an altered interaction with the
environment. For the same reasons, body perception may be changed and the awareness that people with ASD
have about themselves will be different.

Carlos Nunes Filipe, MD. PhD (carlos.filipe@nms.unl.pt) is a psychiatrist, with a PhD in Neurophysiology and a sub-
specialty Clinical Neurophysiology. He is an Associate Professor at the Nova Medical School / Faculty of Medical
Sciences of the New University of Lisbon, and the Head of the Department of Medical Physiology

He has developed research in the areas of Physiology and Pathophysiology of the Nervous System in Portugal and The
Netherlands. He was the Scientific Director of CADIn (Center for Support to Neurodevelopment and Inclusion), in
Cascais between 2005 and 2015, and the Head of Department of Neurosciences at NOVA Medical School / Faculty of
Medical Sciences of Universidade Nova de Lisboa between 2012 and 2016.

He has been the Head of Department of Medical Physiology at NOVA Medical School / Faculty of Medical Sciences
of Universidade Nova de Lisboa since 2015. He is the Clinical Director of the Portuguese Association for Developmental Disorders and
Autism (A.P.P.D.A.), Lisbon.

Over the past twenty years, his interest has been directed primarily at Neurophysiology, Psychopathology and Clinical Developmental
Disorders and, in particular, at the manifestations of Developmental Disorders (e.g. Attention Deficit Disorders and Autism Spectrum

Disorders) in adolescents and adults.

ID SBFSPFL3
Invisibles — A New Frontier in Biomedical Sensing
Hugo Placido da Silva

1T — Telecommunications Institute IST — Universidade de Lisboa, Lisbon, Portugal, & School of Technology IPS,
Setubal, Portugal

In the U.S. alone, there are almost twice more heart attacks than reported home structure fires every year.
Nevertheless, a typical household has multiple fire detectors to help prevent the latter, and virtually no way
of warning about the former. Biomedical sensing, analysis, and interpretation are basic elements of wellbeing
assessment, preventive healthcare, and creation of better healing environments.
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While wearables have contributed to make such elements a more pervasive and integral part of people’s daily
lives, biomedical sensing can take health monitoring one step further. By incorporating biomedical sensing in
the surrounding environment in a more integrated way, biomedical sensing can become much more pervasive.
Although this approach is not likely to “replace” regular methods, they may act as an invisible proxy or complement
to regular care.

In this talk we will provide a brief introduction to the “invisibles” approach to biomedical sensing, describing
some of the ways in which they can be incorporated in our everyday lives, and presenting practical examples
of tools and conceptual installations that illustrate how the living space of the future may become an “invisible
doctor.”

Hugo Placido da Silva (hsilva@lx.it.pt) holds PhD and MSc degrees in Electrical and Computers Engineering
from the Instituto Superior Técnico (IST) - University of Lisbon (UL). He is a researcher at the IT - Instituto de
Telecomunicagdes (http://www.it.pt/person_detail p.asp?id=1293) since 2004, and a Professor at IST/UL (https://
tecnico.ulisboa.pt/en/) since 2019. He is also one of the co-founders of PLUX — Wireless Biosignals, S.A. (http://
www.plux.info), established in 2007 as an innovative technology-based company operating in the field of medical
devices for healthcare and quality of life, where he is currently Chief Innovation Officer.

More recently, Hugo has been actively working towards making biomedical engineering more widespread through
BlTalino (https://www.bitalino.com), an open source software and low-cost hardware toolkit, which allows anyone
from students to professional app developers, to create projects and applications with physiological sensors.

His main interest areas include biosignal research, system engineering, signal processing, and pattern recognition, and his work has
been distinguished with several academic and technical awards such as the “alumnilPS” career award in 2019, the “Best Industrial and
Enabling Technology” at the European Commission’s DG-CONNECT Innovation Radar Prize in 2017, the 1st place at the Portuguese
Young Engineer Innovation Awards in 2015, the “Most Innovative Technology” award at the MIT Portugal E3 Forum in 2013, just to
name a few.

Both at a technical and scientific level, Hugo has actively contributed to and participated in more than 20 national and European

projects, funded by grants from Horizon 2020 (H2020), the Seventh Framework Programme (EU-FP7), the National Strategic Reference
Framework (QREN/NSRF), the FCT, and several other private and public institutions (e.g., Vodafone Foundation, Portugal Telecom
Foundation, etc.). He has published 140+ papers in international refereed conferences, peer reviewed journals, and book chapters.

Hugo is an IEEE Senior Member since 2018 and IEEE Member since 2010, affiliated with the IEEE Engineering in Medicine and Biology
Society. Furthermore, he is an active member of the IEEE EMBS Portugal Chapter, where he is currently one of the elected officers.

ID SBFSPFL4
Physiological Computing - Using Biosignals in a Different Way
Hugo Alexandre Ferreira

Faculty of Sciences, Institute of Biophysics and Biomedical Engineering, Universidade de Lisboa, Lisbon,
Portugal

In this lecture we will see how physiological signals can be used to investigate how people interact with
computational systems and also provide the means to control them.

We’ll start by addressing the various types of physiological signals and their meaning and then move on to how
we can measure them using everyday devices and wearables. We’ll then discuss in general terms how we can
turn these signals into actionable data and finally we’ll discuss a number of applications, both clinical, such as
in writing, driving wheelchairs and treating phobias, and also non-clinical, such as in arts & design, consumer
behavior, and sports.

Hugo Alexandre Ferreira (hugoferreira@campus.ul.pt) is a medical doctor and physics engineer, holding a PhD in Physics
on the topics of nanotechnologies applied to biomedicine. He was founder and CEO of Haloris Nanotechnologies, a
biosensor company for in vitro diagnostics, and worked for Siemens Healthcare as an in vivo imaging expert prior to
returning to academia. Presently, he is a senior scientist at the Institute of Biophysics and Biomedical Engineering of the
Faculty of Sciences of the University of Lisbon (FCUL). He researches in medical imaging, oncology, neurosciences,
brain-computer interfaces and physiological computing. He is also a lecturer and coordinator of the Integrated Master’s
in Biomedical Engineering and Biophysics at FCUL. Additionally, he has recently founded and held C-level positions
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at several digital health, med tech and sports tech companies, including: NeuroPsyAi, a company that improves diagnosis of neurological
and psychiatric diseases using brain scans and A.L.; EmotAi, an IoT company that aims to improve sports athletes’ performance using
physiological data analytics and neurotechnology; Neroes, a company focused in using neurofeedback in sports; and Nevaro, a digital
therapeutics company using VR/AR and biofeedback for treating psychiatric illnesses. Finally, he is also an evaluator and advisor for
projects and companies in life sciences, nano tech, med tech, and other technology fields.

ID SBFSPFLS5
Neuromodulating metabolic diseases: the carotid body magic circuit!
Silvia V. Conde
CEDOC, NOVA Medical School, Faculdade de Ciéncias Médicas, Universidade NOVA de Lisboa

The carotid bodies (CBs), classically defined as O2 sensors, are involved in the development of peripheral insulin
resistance and glucose intolerance. We recently described that CB activity is increased in animal models of metabolic
disease and in prediabetes patients and showed that abolishment of CB activity, via resection of CB-sensitive nerve,
the carotid sinus nerve (CSN), or via CSN electrical modulation, prevents and reverses diet-induced metabolic
dysfunction and sympathoadrenal overactivity, meaning that the beneficial effects of decreasing CB activity on
glucose homeostasis are modulated by target-related efferent sympathetic nerves, through a reflex initiated in the
CBs. The present talk will provide a state-of-the-art update on the mechanisms of sensory transduction, neural
circuitry, and reflex regulation of CBs chemoreceptor in metabolic diseases and will discuss the recent findings
showing the efficacy of continuous kilohertz frequency alternative current device implanted on the CSN to reverse
clinical features of metabolic diseases in rats.

| == Silvia Conde (silvia.conde@nms.unl.pt) is Professor of Pharmacology and Neuroscience at NOVA Medical School
— (NMS) and Principal Investigator at CEDOC (Chronic Disease Research Center) of NMS. She pursued her PhD in
. Pharmacology from the New University of Lisbon (Portugal) and in Biotechnology from the University of Valladolid
(Spain) in 2007, on the role of purines in hypoxic signaling in the carotid body (CB). Afterwards, she dedicated to
understanding the pathophysiological alterations in the CB and autonomic nervous system that are in the genesis
of cardiometabolic and respiratory Human diseases. As a PI, she developed a new line of research on CB and
~ dysmetabolism, based on the pioneering idea that CB controls glucose homeostasis. She is dedicated to characterization

of pathophysiological biosignals, disease signatures and fingerprints that will allow the identification of targets for
therapy, particularly bioelectronic targets, as her group described that high frequency electrical stimulation of carotid sinus nerve restores
glucose homeostasis in type 2 diabetes models. Her research within this field originated two patents.

In 2009, she was awarded the L’Oreal Medals Honor for Women in Science Portugal and since then her group won several prizes from the
Portuguese Society of Diabetes and from the Pulido Valente Foundation.



2 - 8 October 2020
2 - 8 Qutubro 2020

PREMIO BRANCA DE ALMEIDA FIALHO

Oral communications abstracts

ID: 3379
Area: FISIOLOGIA DE ORGAOS E SISTEMAS: CARDIOVASCULAR
Forma de Apresentacdo: TRABALHO ORAL

Autores: CRUZ, B C (UNIVERSIDADE FEDERAL RURAL DO RIO DE JANEIRO, SEROPEDICA, RJ, Brasil), COSTA, CRM (UNI-
VERSIDADE FEDERAL RURAL DO RIO DE JANEIRO, SEROPEDICA, RIJ, Brasﬂ) SEARA, F AC (UNIVERSIDADE FEDERAL
RURAL DO RIO DE JANEIRO, SEROPEDICA, RJ, Brasﬂ) SILVEIRA, AL B (UNIVERSIDADE FEDERAL RURAL DO RIO DE
JANEIRO, SEROPEDICA, RJ, Bras1l) OLIVARES EL (UNIVERSIDADE FEDERAL RURAL DO RIO DE JANEIRO, SEROPEDICA,
RJ, Brasil)

Institui¢des: Universidade Federal Rural do Rio de Janeiro - Seropédica - Rio de Janeiro - Brasil

Title: ANTIOXIDANT THERAPY WITH N-ACETYLCYSTEINE ATTENUATES THE PROGRESSION OF HEART FAILURE IN
MYOCARDIAL-INFARCTED FEMALE RATS.

Introduction: Previous studies from our laboratory and others have shown that females subjected to myocardium infarction (MI) exhibited
delayed progression of heart failure compared with males, including milder signs of autonomic and hydroelectrolytic imbalance, and cardiac
dysfunction. The N-acetylcysteine treatment has been shown to be effective in reducing oxidative stress and damage to the myocardium.
However, most studies use male animals and there is still a false perception that cardiovascular disease would not be particularly dangerous
for women. Therefore, it is essential to stimulate the development of therapeutic procedures to improve the quality of treatment in women,
since there is evidence that effective interventions are used unequally between the sexes.

Objective: To study the role of NAC treatment for 4 weeks on myocardial remodeling, cardiac function, autonomic modulation, and oxida-
tive stress in infarcted female rats.

Methods: This study was approved by the Ethics Committee for Research of the Federal Rural University of Rio de Janeiro under the pro-
tocol number 015/2015. Female Wistar rats were infarcted by left coronary artery occlusion (MI) or sham-operated (SH) and treated with
saline (SAL) or N-acetylcysteine (NAC, 250 mg/kg/day) by gavage 24h after surgeries for 28 days. Therefore, the animals were assigned
into 4 groups (n=10/group) as following: SH-SAL, SH-NAC, MI-SAL, and MI-NAC. All groups underwent echocardiography (ECHO) and
heart rate variability (HRV) study and then euthanasia for tissue collection, pathology, and biochemistry/molecular biology study. Two-way
ANOVA with Tukey post-hoc was performed and significance set at P<0.05.

Results: The MI-NAC group showed decreased relative heart (4.2+0.3 vs. 5.1£0.9 mg/g body weight) and lung (6.6+£0.4 vs. 8.2+0.4 mg/g
body weight) weights compared to the MI-SAL group (P<0.05). The H202 generation was decreased (30.4+1.1 vs. 43.4+3.4 nmol.mg-
1.h-1) while the activity of glutathione peroxidase (136.5+5.1 vs. 131.5+5.6 pmol.mg-1.h-1), and TIOL levels (84.6+5.6 vs. 60.9+7.0 nmol
DTNB reduced/mg protein) were increased in MI-NAC compared to the MI-SAL group (P<0.05). ECHO recording showed an increased
relative wall thickness of the posterior wall of the left ventricle (0.9540.0 vs. 0.43+£0.0 mm) and a decreased internal diameter of the left
atrium and aorta ratio (1.0+0.0 vs. 1.35+0.0) in the MI-NAC group when compared to the MI-SAL group (P<0.05). The ejection fraction
was increased (63.0+3.7 vs. 46.6+3.5%) in the MI-NAC group versus the MI-SAL group (P<0.05). The HRV analysis in the time domain
showed decreased heart rate (157.0+6.8 vs. 225.4+6.8 bpm) and increased RMSSD (104.5+5.0 vs. 38.41+1.4 ms) in the MI-NAC group
compared to the MI-SAL group (P<0.01). In the frequency domain, the MI-NAC group exhibited decreased low frequency (0.04+0.0 vs.
0.09+0.0 Hz) and increased high frequency component (0.33+0.0 vs. 0.17+0.0 Hz) compared to the MI-SAL group. As a result, LF/HF
ratio was reduced (0.7+0.1 vs. 3.1+£0.4) and NGF mRNA expression was decreased (1.8+0.6 vs. 3.7+0.3 x SH-SAL) in the MI-NAC group
compared to the MI-SAL group (P<0.05).

Conclusions and Support: The NAC treatment delayed the progression of cardiac remodeling and cardiac dysfunction post-MI in female
rats. These effects could be explained at least in part by improving the redox balance and the expression of NGF in the heart, as well as
normalization of autonomic modulation of heart rhythm. Support: CNPq, CAPES.

ID: 3131

Area: FISIOLOGIA GERAL

Forma de Apresentagdo: TRABALHO ORAL

Autores: PEREIRA JR, E D (UNESP - FOAR, ARARAQUARA, SP, Brasil), MENANI, J V (UNESP - FOAR, ARARAQUARA, SP,
Brasil), DE LUCA JR, LA (UNESP - FOAR, ARARAQUARA, SP, Brasil), ANDRADE, C AF (UNESP-FOAR, ARARAQUARA, SP,
Brasil)

Instituigdes: UNESP - FACULDADE DE ODONTOLOGIA DE ARARAQUARA - ARARAQUARA - Sao Paulo - Brasil

Title: Estradiol and central angiotensinergic mechanism on sodium intake and palatability in female spontaneously hypertensive rats
Introduction: Excessive salt intake has been associated with the development or worsening of chronic diseases such as hypertension.
Spontaneously hypertensive rats (SHRs) have a typical increase in sodium preference. Our previous results showed that estrogens reduce
sodium appetite by reducing the hedonic properties of sodium taste in female SHRs, but the mechanisms involved in these effects are still

unknown.

Objective: Here we investigated the importance of central angiotensin II AT1 receptor (AT1r) activation for water deprivation-induced
sodium intake and palatability in ovariectomized female SHRs treated or not with f estradiol.
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Methods: Adult ovariectomized (OVX) female SHRs with a guide cannula implanted in the lateral ventricle (LV) and an intraoral (I0)
cannula were used. Rats were treated with 3 estradiol (E2, 10 pg/kg of body weight — b.wt.; n = 8) or vehicle (VEH, sunflower oil, 0.1 ml; n=
6) subcutaneously (sc) during 8 days. Sodium intake was induced by 24 h of water deprivation followed immediately by partial rehydration
with only water for 2 h (WD-PR protocol). At the end of WD-PR, the orofacial motor responses to intraoral infusion of 0.3 M NaCl (I1O-
NaCl) were recorded before and after the access to 0.3 M NaCl and water to ingest (sodium appetite test). Losartan (AT 1r antagonist, 100
ng/1 pl) or saline was injected into the LV 15 min prior to start the IO infusions.

Results: In OVX rats treated with saline into the LV, the frequency of orofacial hedonic responses to I0-NaCl and WD-PR-induced 0.3 M
NaCl intake were reduced with the treatment with E2 sc (E2 + saline: 60 + 16/min and 1.1 £ 0.3, m1/100 g b.wt./h, respectively) compared to
the treatment with VEH sc (VEH + saline: 177 £ 48/min and 3.5 + 0.7 ml/100 g b.wt./h, respectively), with no change in aversive responses.
Losartan into the LV decreased the frequency of orofacial hedonic responses and WD-PR-induced 0.3 M NaCl intake in OVX rats treated
with VEH sc (VEH + losartan: 63 + 10/min and 0.3 = 0.2 100 g b.wt./h, respectively) compared to the treatment with VEH + saline (VEH
+ saline: 177 £+ 48/min and 3.5 + 0.7 ml/100 g b.wt./h, respectively), with no change on aversive responses. However, losartan into the LV
did not significantly change the number of hedonic responses or WD-PR-induced 0.3 M NaCl intake in OVX rats treated with E2 sc (39 +
10/min and 0.1 + 0.01 m1/100 g b.wt./h, respectively) and also the aversive responses.

Conclusions and Support: The present results suggest that the effects of AT1r activation on WD-PR-induced sodium intake and palatability
in female SHRs are reduced by estradiol.Financial support: CNPq, FAPESP.

ID: 3416
Area: FISIOLOGIA DE ORGAOS E SISTEMAS: ENDOCRINA
Forma de Apresentagaio: TRABALHO ORAL

Autores: AQUINO, N S S (UNIVERSIDADE FEDERAL DE MINAS GERAIS, BELO HORIZONTE, MG, Brasil), VIEIRA, F A’ S
(UNIVERSIDADE FEDERAL DE MINAS GERAIS, BELO HORIZONTE, MG, Brasil), GUSMAO, D O (UNIVERSIDADE FEDERAL
DE MINAS GERAIS, BELO HORIZONTE, MG, Brasil), DOS REIS, AM (UNIVERSIDADE FEDERAL DE MINAS GERAIS, BELO
HORIZONTE, MG, Brasil), SZAWKA, R E (UNIVERSIDADE FEDERAL DE MINAS GERAIS, BELO HORIZONTE, MG, Brasil)

Instituigoes: Universidade Federal de Minas Gerais - Belo Horizonte - Minas Gerais - Brasil

Title: EFFECT OF RFAMIDE-RELATED PEPTIDE 3 AND NEUROPEPTIDE FF RECEPTOR ON NEUROENDOCRINE
DOPAMINERGIC NEURONS AND PROLACTIN SECRETION

Introduction: The RF-amide peptide family comprises a group of neuropeptides implicated in reproductive function. The family includes
kisspeptin (Kp), natural ligand of the kisspeptin receptor (Kiss1r), and the RFamide-related peptide 3 (RFRP3) that binds preferentially to
the neuropeptide FF receptor 1 (NPFFR1). Kp is able to activate NPFFR and there is a remarkable cross talk between these peptides and
their receptors. Kp stimulates prolactin (PRL) secretion, which is tonically inhibited by dopamine (DA) released in the median eminence
(ME) by tuberoinfundibular dopaminergic (TIDA) neurons.

Objective: To investigate the effects of RFRP3 and NPFFR on the activity of TIDA neurons and PRL secretion in female rats.

Methods: To investigate whether Kp acts through NPFFR to stimulate PRL secretion, female rats were ovariectomized (OVX) and treated
during 3 consecutive days with estradiol (OVX+E). On the fourth day, rats received intracerebroventricular (icv) injections of the antagonists
of NPFFR, RF9 or GJ14, 60 and 15 min before icv Kp-10. Rats were decapitated 5 minutes after the last injection and trunk blood was
collected for PRL and luteinizing hormone (LH) measurements. In other experiment, OVX+E rats were decapitated 5 minutes after the
icv injection of RFRP3 for measurement of DA and 3,4-dihydroxyphenylacetic acid (DOPAC) levels in the ME. To investigate the role
of NPFFR in the action of RFRP3, OVX and OVX+E rats had their jugular vein cannulated and received icv GJ14 60 and 15 min before
RFRP3. Serial blood samples were collected for analyses of plasma PRL and LH. We then investigated the role of NPFFR in the estradiol-
induced release of PRL and LH. For that, OVX+E rats were treated with icv GJ14 at 10:00 and 12:00 h and blood samples were collected
hourly between 12:00 and 18:00 h through the jugular-vein catheter.

Results: Kp-10 injection increased PRL and LH secretion. The treatment with GJ14 did not block the rise in PRL release stimulated by Kp-
10, which was changed by RF9. On the other hand, the response of LH to Kp was unchanged by GJ14, whereas it was disrupted by RF9. The
icv injection of RFRP3 increased PRL secretion in a dose dependent manner, which was related to increased DOPAC levels and DOPAC/DA
ratio in the ME. In OVX+E rats, PRL levels peaked 5 minutes after RFRP3 injection and remained elevated until 10 minutes. This response
was blocked by GJ14 and was estradiol dependent, because it was absent in OVX rats. Finally, the peak phase of the estradiol-induced PRL
surge was blunted by GJ-14. In contrast, the LH secretion induced by estradiol was increased by GJ14.

Conclusions and Support: We provide evidence that Kp does not bind to NPFFR to increase PRL. On the other hand, RFRP3 increases
PRL secretion through the activation of NPFFR. This effect does not seem to be mediated by the reduction in DA inhibitory tone, which is
increased by RFRP3. Moreover, RFRP3 seems to play a role in the genesis of the E2-induced PRL surge probably through the release of a
PRL releasing-factor. This work was supported by CNPq and CAPES.
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Title: EXERCISE DURING PREGNANCY PREVENTS MEMORY DEFICITS CAUSED BY MATERNAL SEPARATION IN PRE-
PUBERTAL FEMALES

Introduction: Maternal separation (MS) causes harm changes linked to stress and is a lead risk factor to mental disorders such as depression,
anxiety, and Alzheimer’s disease (AD). Its effects include learning and memory deficits related to oxidative stress increase and alterations in
neurotransmitters systems. Physical exercise reverses memory deficits caused by MS through the restoration of neurotransmitters levels and
redox balance. In addition, maternal exercise prevents AD-related memory deficits. However, the effects of maternal exercise on offspring
female rats submitted to MS have not been elucidated.

Objective: To investigate the effects of physical exercise (PE) performed before and/or during pregnancy on the memory of maternal
separated prepubertal female offspring.

Methods: This study was approved by the Institutional Committee of Animals Use (protocol 042/2018). 24 adult female rats were divided
into 3 groups: 1. Pre-gestational and Maternal exercise (PGE); II. Maternal Exercise (ME) and; III. Control (CT). The group I underwent
to a 60-70% VO2max treadmill running PE for 4 weeks. After, this group continued the PE during all pregnancy (3 weeks; 8m/min until
pregnancy day 14; 6m/min until delivery). The group II only performed the PE during the pregnancy. The group III did not perform PE.
After birth, the offspring of each group were separated into two subgroups of 8 rats per dam: no intervention (NI) or MS. MS offspring were
separated from their mothers 3h per day during the first 10 days of life. Only female offspring were evaluated in this study. In the postnatal
day 22, the females were submitted to recognition and spatial memory tests: object recognition (OR), social recognition (SR) and Barnes
Maze (BM). Data from OR and SR was converted in percentage of time and analyzed by one-sample t-test (theoretical mean = 50%). Data
from BM by repeated measures ANOVA and two-way ANOVA followed by Fisher’s LSD post-hoc.

Results: In the OR test, CT+NI group explored for more time the novel object (P = 0.02), as well PGE and ME non-submitted to MS groups
(PGE+NI: P=0.02; ME+NI: P = 0.01), demonstrating memory consolidation. MS caused memory deficit since exploration time was about
50% in both objects (CT+MS: P = 0.06). ME was able to prevent this deficit (ME+MS: P = 0.01). Surprisingly, PGE did not prevent the
memory deficit caused by MS (PGE+MS: P = 0.28). In the SR test, CT and non-MS groups explored for more time the non-familiar animal
(CT: P=0.01; CE: P=0.04; ME: P=0.04), demonstrating memory consolidation. MS caused memory deficit (P =0.051) and only ME was
able to prevent MS effect (ME+MS: P=0.04; CE+MS: P=0.99). During the BM training, ME was the only group that learned and was able
to find the escape on the first day of training (Trial 1 vs Trial 3 P = 0.02). In the BM test, ME+NI needed less errors compared to PGE+NI
offspring to find the escape (P = 0.024). Additionally, the PGE+MS group spent a lower time than CT+NI group on the target quadrant of
BM, which means memory deficit (P = 0.038). Still, ME+MS group performed better than the PGE+MS group (P = .01), spending more
time in the target quadrant.

Conclusions and Support: The practice of physical exercise initiated during pregnancy avoids deficits in spatial and recognition memory
caused by maternal separation. Support: CNPq.
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Title: THE ANTIDEPRESSANT EFFECT OF RAPANEA FERRUGINEA AND ITS MAJORITARY COMPOUND MYRSINOIC
ACID B IN FEMALE DIABETIC RATS IS ASSOCIATED WITH REDUCED OXIDATIVE STRESS IN THE PREFRONTAL AND
HIPPOCAMPAL CORTICES.

Introduction: Major depressive disorder (MDD) is one of the most prevalent mental disorders today and affects approximately 322 million
people worldwide, in which about 5.1% are women, and 3.6% are men. MDD is a common comorbidity in patients with diabetes mellitus
(DM), and a possible pathophysiological mechanism that correlates the two diseases is the increase in oxidative stress due to hyperglycemia.
Rapanea ferruginea Mez. (Primulaceae) is popularly known as “capororoca”. Studies indicate that the plant exhibits several pharmacological
properties, which can be attributed to myrsinoic acid A (MAA) and B (MAB). Previous results demonstrated plant effects on the central
nervous system, leading us to explore possible psychotropic effects.

Objective: To evaluate the antidepressive properties of the prolonged treatment of hydroalcoholic extract of the bark of R. ferruginea
(HEBRF) and the isolated compounds MAA and MAB on behavioral responses related to depression and on oxidative damage parameters
evaluated in the hippocampus (HIP) and prefrontal cortex (PFC) of diabetic female rats.

Methods: We investigated the action of HEBRF (150 mg/kg, 0.g.), MAA (5 mg/kg, o.g.) or MAB (3 mg/kg, 0.g.) on the depressive behavior
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of streptozotocin-induced diabetic female rats (STZ, 75 mg/kg, i.p.). We use female rats because MDD is a disease that affects more women
than men, and even a lot of studies are conducted in males, and the results are considered for the entire population. So, the female rats
were treated for 28 days after the STZ injection and submitted to the forced swimming test (FST) and open field test (OFT). The levels of
lipid peroxidation (LOOH), reduced levels of reduced glutathione (GSH), and activities of the catalase (CAT) and superoxide dismutase
(SOD) enzymes in the HIP and PFC were measured for analysis of the action on oxidative stress parameters. The experimental protocol was
approved by the local Ethical Committee (CEUA/UNIVALI 002/17).

Results: About the depressive behavior of STZ-induced diabetic rats submitted to FST, HEBRF and MAA showed no changes in behavior,
but MAB reduced immobility time when compared to vehicle-treated diabetic rats, although none of the three treatments prevented the
increase in plasma glucose levels or weight loss caused by DM. Treatment with HEBRF, MAA and MAB were able to reduce the increased
activity of CAT and SOD due to hyperglycemia and were also able to decrease the levels of LOOH in the HIP and PFC. MAB was also able
to prevent the reduction of GSH levels in the HIP.

Conclusions and Support: The results indicated that MAB is a compound with a potential antidepressant activity that also acts to combat
oxidative damage in diabetic female rats. Support: UNIVALI, CAPES, CNPq
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Title:. MOMETASONE FUROATE ADMINISTERED ORALLY PRESENT ANTI-INFLAMMATORY ACTIVITY WITH MINOR
ADVERSE EFFECTS ON FEMALE RAT GLUCOSE AND LIPID METABOLISM

Introduction: Glucocorticoids (GCs) are drugs widely used based on their immunosuppressive and anti-inflammatory (AI) actions. Sex-
based biology has identified physiological and pharmacological differences between women and men at the cellular and systemic levels, as
well as differences in the development of specific diseases. Autoimmune diseases (rheumatoid arthritis, lupus erythematosus) treated with
GCs are three times more prevalent in women. However, most murine studies are carried out on males and scientific findings are often
extended to the population, often generating other health problems and inadequate treatments. So, this question merits investigation because
sex may lead to different GC effectiveness, which is important for clinical applications. Despite the beneficial effects of GCs, when in excess
GCs cause metabolic disturbances in humans and rodents such as glucose intolerance, insulin resistance, and dyslipidemias. Thus, new GC
ligands with the potential therapeutic application and minor adverse effects are welcome. Mometasone furoate (MF) is a GC used for the
topic and inhaled purposes and based in vitro evidence it potentially exhibits lower side effects.

Objective: To evaluate the sexual dimorphism of the treatment with MF on inflammatory, glycemic, and lipidic parameters in rats

Methods: Female and male Wistar rats (3-months-old) were used. We performed the carrageenan (Cg)-induced peritonitis test (500 p/
cavity, intraperitoneally (ip)) to evaluate the acute anti-inflammatory effect of MF and dexamethasone in rats that were previously treated
with different GC doses and routes of administration. In another set of experiments, rats were daily treated for 7 consecutive days, either by
oral gavage (og) or ip route, with MF (1 mg/kg, body mass (bm)) for analysis of metabolic parameters. The experimental protocols were
approved by the Institutional Ethical Committee (CEUA N° 5012250518).

Results: MF administered by og and ip routes prevented the inflammatory process induced by Cg in both sexes. Independent of the route
of administration, MF treatment reduced the bm gain and food intake in both sexes. Also, all female and male groups presented a decrease
of insulin sensitivity on ip insulin tolerance test (ipITT) but just the MF ip male and MF ip and og female groups presented compensatory
hyperinsulinemia. Just the MF ip male group presented a glucose intolerance on ip glucose tolerance test (ipGTT). Lipid metabolism was
affected only in the ip treatment in both sexes, with hypercholesterolemia and hypertriglyceridemia.

Conclusions and Support: MF possess anti-inflammatory activity when administered through systemic routes in both sexes and exhibit

minor metabolic adverse effects when it is orally delivered in the female. Support: CAPES, CNPq Conflict: MF was kindly donated by Aché
Pharmaceuticals
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Title: THE EFFECT OF ACUTE EXPOSURE TO ATMOSPHERIC PARTICULATE MATTER EMITTED BY THE STEEL INDUSTRY
ON HEMATOLOGY AND IMMUNITY IN NILE TILAPIA (Oreochromis niloticus)
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Introduction: Steel industry emissions of atmospheric particulate matter (PM) is responsible for cross air-water contamination, depositing
metals/metalloids contaminants in aquatic ecosystems. That source of contamination is not observed in environmental monitoring protocols
and it has been left outside the scope of ecotoxicological studies.

Objective: We analyzed the effects of acute exposure (96 h) to sublethal PM contamination emitted by steel-industry in hematological and
immunological variables in a teleost fish, Nile tilapia, Oreochromis niloticus.

Methods: We analyzed blood samples to access functional indexes related to oxygen transport capacity, immune activity and stress, after
acute exposure (96h; n=20, 132.65 + 26.33g; Ctrl and PM groups) to sublethal contamination with raw PM (1 gxL-1) (CEUA-UFSCar
protocol#8105110718).

Results: Acute PM contamination affected the support for oxygen-carrying capacity, reducing hematocrit, hemoglobin, erythrocyte and mean
corpuscular hemoglobin concentration. We also observed compensatory increments in the mean corpuscular volume and mean corpuscular
hemoglobin. PM exposition also decreased immune activity, observed as a reduction in: leukocytes, thrombocytes and monocytes counting;
total plasma protein; leukocyte respiratory activity; and also, as an increase in lysozyme. Furthermore, PM increased glucose and cortisol.

Conclusions and Support: The acute exposure to raw PM caused relevant alterations in the capacity to manage aerobic metabolism and
to respond to pathogens. Besides, this acute contamination was also associated with stress response deviating energy from homeostasis
maintenance. These problems relate to the capacity for homeostasis maintenance, environmental use and ecological interactions. Hence the
aquatic sublethal contamination caused by PM trigger physiological alterations that potentially reduces species fitness leading to serious
ecological consequences. These results raise attention to the necessity of both proper protocols for monitoring air-water cross-contamination;
and also, for better protocols to address sublethal damage. Keywords: Metals/Metalloids, Environmental risks, Physiological responses,
Immune responses, Health status Financial support: This study was financially supported by the Coordenacdo de Aperfeicoamento de
Pessoal de Nivel Superior/CAPES, Brazil.; FAPESP (2019/08491-0).
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Title: DERMATAN SULFATE OBTAINED FROM THE ASCIDIAN IS RESPONSIBLE FOR ANTIOXIDANT ACTIVITY AND
NEUROPROTECTION

Introduction: Neurodegenerative diseases are characterized by progressive loss of neurons in the central nervous system (CNS). Several
molecules play a role in mammalian CNS regeneration, including glycosaminoglycans (GAGs). GAGs are found in abundance in many
marine invertebrates, such as ascidians that belong to the phylum Chordata, which show a high CNS regeneration capacity even in adulthood.
Here, we investigated the roles of dermatan sulfate, a type of GAG that was obtained from the ascidian Phallusia nigra.

Objective: We investigated the neuroprotective and antioxidant properties of Phallusia nigra dermatan sulfate (PnDS) after neurotoxic
damage induced by the pesticide rotenone using the Neuro-2A cell lineage.

Methods: To evaluate the action of PnDS in the neuroprotection, the Neuro-2A cells were incubated with rotenone and/or PnDS was
observed through a mitochondrial activity analysis and morphometric analysis. To evaluate the action of PnDS in the antioxidant system,
the Neuro-2A cells were incubated with rotenone and/or PnDS were quantified for total antioxidant capacity against peroxyl radicals and
activity of the enzymes superoxide dismutase and catalase.

Results: PnDS in an MTT assay revealed limited growth, as observed in mitochondrial activity. The number of cells after using PnDS alone
or in co-incubation with rotenone stopped this growth. This could be attributed to cell death, induced by PnDS. However, morphometric
analysis showed that more cells were viable after PnDS incubation in comparison with rotenone. We suggest that PnDS does not induce
cell death and it may act in reducing cell proliferation and inducing cell differentiation, as observed by the neuronal appearance, with long
neurites emerging from the soma, observed by ultrastructural analysis and acquired after the addition of PnDS. PnDS showed antioxidant
activity that reduced reactive oxygen species (ROS) even in co-incubation with rotenone. The reduced ROS probably occurred because
PnDS increased the activity of the antioxidant enzymes superoxide dismutase and catalase and improved total antioxidant capacity, which
protected cells from damage, as observed through decreased levels of lipid peroxidation.

Conclusions and Support: In conclusion, ours results demonstrated that PnDS showed a notable neuroprotective and antioxidant role
after rotenone Neuro-2A exposure. The cell morphology changed, presenting long unbranched neurites, cell viability was improved, ROS
production decreased, and CAT activity was enhanced after the addition of PnDS. Together, the results showed a new function of the DS
molecule obtained from ascidian marine invertebrates. The special structure of this molecule associated with effective neuroprotective and
antioxidant characteristics elucidated a new function of PnDS, which could be useful in the future for pharmacological treatments or in
regenerative medicine strategies applied to delay the progression of neurodegenerative diseases or to promote tissue regeneration. Support:
This work was supported by the Coordination for the Improvement of Higher Education Personnel (CAPES), the Institute of Biodiversity
and Sustainability (NUPEM), and through Young Scientists of the New State grant number E-26/203.021/2018, of the Research Support
Foundation of the State of Rio de Janeiro (FAPERYJ).
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Title: IMPACT OF TEN WEEKS OF EXERCISE TRAINING AND DETRAINING IN OLDER WOMEN ON POSTURAL CONTROL
AND BLOOD PRESSURE REGULATION

Introduction: Postural instability during the initial orthostasis seems to be related to the drop in blood pressure in response to active standing
in older women and physically active elderly showed have better postural control. Physiological adaptations from exercise training are not
permanent, when training is discontinued physical capacity is gradually decreased over subsequent weeks losing the gains obtained with
the exercise training.

Objective: The purpose of the current study was to investigate blood pressure and postural balance responses during initial orthostasis in
older women after ten weeks of whole-body exercise training and ten weeks of detraining.

Methods: Fifteen healthy older women (64+7 yrs.) underwent a maximal exercise test with a ramp protocol on a cycle ergometer to obtain
peak oxygen consumption (VO2peak). Orthostatic test (ORT) consisted in subjects in a supine position (REST) for 10 minutes followed
by upstanding to orthostatic position (ORT) for more 7 minutes. The movement of the center of pressure (COP) was recorded with a force
platform, stroke volume (SV), cardiac output (CO), heart rate (HR) were recorded by transthoracic electrical bioimpedance and systolic
blood pressure by infrared finger plethysmography. The analysis was performed during the first 15seconds of the active standing (onset).
For hemodynamic analysis, the NADIR was considered the lowest value for SBP (mmHg) upon onset and recovery point was the first value
equal to or higher than the baseline values after onset. Both changes are evaluated COP speed (mm/s) and distance (mm) and changes in
SAP from REST to NADIR (ANadir) and RECOVERY (ARecovery). The time of ANadir (NADIRtime) and ARecovery (RECOVERYtime)
were also calculated. The whole body exercise training protocol (rowing ergometer) consisted of three weekly sessions (30 minutes) at
60-80% of maximal heart rate, acquired by a previous maximal exercise test. Exercise training protocol lasted for 10 weeks and detraining
period consisted in 10weeks of no exercise, evaluating volunteers in pre, post-training (+10w) and detraining (-10w). One-way ANOVA for
repeated measurement and post hoc of Tukey were employed (0.<0.05).

Results: As an expected VO2peak increased after +10w and decreased -10w (p< 0.000). During ORT test, COP was reduced in +10w and
increased after -10w in distance (Pre: 697.6+ 101.1; +10w: 580.0+ 86.9; -10w: 725.0+ 170.0. p< 0.01) and speed (Pre: 46.5+ 6.7; +10w:
38.7+ 5.8; +10w: 48.3+ 11.3. p< 0.01). At the onset of SBP oscillation was founded lowest values after +10w and highest values after -10w
in ANadir (Pre:-29.4+15.0; +10w: -19.1£12.3; +10w: -29.7£12.6 p< 0.01) and ARecovery (Pre: 3.4+ 4.6; +10w: -0.5+ 2.1; +10w: 0.9+ 2.3
p< 0.01). The time of oscillation was reduced after +10W and increase after -10W in NADIRtime (Pre: 8.3£5.5; +10w: 5.9+1.8; +10w:
8.3+2.7 p< 0.05) and RECOVERYtime (Pre: 13.946.5; +10w: 10.3+3.15; +10w: 15.6+4.3 p< 0.01).

Conclusions and Support: Whole body exercise training enhances systolic arterial pressure and postural control during orthostatic stress
onset in older women, and these improvements were abolished after ten weeks of detraining. Fundagdo de Amparo a Pesquisa do Estado do
Rio de Janeiro (E-6/110.079/2013) and Coordenagdo de Aperfeicoamento de Pessoal de Nivel Superior. Ethics’ Comittee Approval (CEP-
851.371/14).
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Title: ACTION OF OXYTOCIN AND STRENGTH TRAINING, ASSOCIATED OR NOT, ON THE BONE TISSUE OF RATS IN THE
PERIESTROPAUSE

Introduction: The increase in the number of elderly individuals, focusing on the female population, has drawn attention to studies that
investigate preventive measures for diseases. Osteoporosis is a very common disease for the period whose consequences are alarming.
Positive effects of oxytocin and strength training have been described in the bone tissue of female organisms.

Objective: Therefore the objective from this study was to analyze the effects of OT associated or not with ST on the femur of rats during
the periestropause period.

Methods: Forty seventeen-month-old healthy female rats were subjected in four groups: 1- vehicle (Veh group), 2- OT (Ot group), 3-
Strenght training (St) and 4- Ot+St (n = 10/group). OT was administered intraperitoneally in a 12-h interval, every 30 days for 120 days,
totaling 8 injections, whereas the vehicle groups received a saline solution. The animals in the St and Ot+St groups performed ST on a ladder
three times per week, for 120 days. After experimental period the blood was collected to proceed with live damage and bone biomarkers
analyses. Right femurs were collected for microtomography (micro-CT), DXA and biomechanical test (Protocol number: 2018 1636 001566
2/2).
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Results: In Ot group there was increase in the average cortical thickness (Ct.Th) and elasticity. In St group there was decrease in the
asparate amniotransferase (AST), increase in the bone mineral density (BMD) from total femur, increase in the elasticity from compression
test, stiffness and elasticity from three point bending test. In Ot+St group there are more differences. There was decrease in the alkaline
phosphatase (ALP) and tartrate-resistant acid phosphatase (TRAP). Improvement was detected in the cortical bone microtomography with
increase in the Ct.Th and polar moment of inertia (J) and decrease in the pore number (Po.N); and in the trabecular bone with increase in
the bone volume fraction (BV/TV) and trabecular thickness (Tb.Th). There was differences in bone densitometry with increase in the bone
mineral density (BMD) from femoral neck bone and total femur. In compression test: increase in the maximum load and decrease in the
elasticity; and three-point bending test: increase in the stiffness in relation to Veh and Ot group and decrease in relation to St group, as well
as decrease in the elasticity.

Conclusions and Support: We conclude that the isolated therapies have discreet effects on the bone tissue of these animals, while in the
combination of the therapies the improvements were much more evident, highlighting the combination of therapies as a promising anabolic
strategy for the prevention of osteoporosis in the period of the periestropause. Support: Capes.
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Title: SELECTIVE LOSS OF KNDY NEURONS IN FEMALE RATS REVEALS MULTIPLE ROLES IN GONADAL AND PROLACTIN
AXES

Introduction: Hyperprolactinemia, a highly prevalent dysfunction of the hypothalamus-pituitary axis, is frequently associated with
reproductive disorders in women. An important stimulator of the hypothalamus-pituitary-gonadal axis is kisspeptin, a key neuropeptide for
fertility. Hypothalamic arcuate nucleus (ARC) neurons that coexpress kisspeptin, neurokinin B and dynorphin A (KNDy) play an important
role in the control of luteinizing hormone (LH) and prolactin (PRL) secretions, but the neuroendocrine mechanisms involved are to be
elucidated.

Objective: To determine the effects of selective neurochemical ablation of KNDy neurons on the estrogenic regulation of LH and PRL
secretion in female rats.

Methods: Adult female Wistar rats received intra-ARC stereotaxic injections of neurokinin B receptor 3 agonist conjugated with saporin
(NK3-SAP; n = 5) or vehicle (Veh; n = 6). Estrous cyclicity was monitored over 21 days followed by ovariectomy. Ovaries were processed
for histological analysis. Rats were treated with estradiol (E2) cypionate (OVX+E2; 10 pg/rat, s.c.) daily for 3 days. On the fourth day,
blood samples were withdrawn from the tail tip at 30-min intervals from 13:00 h to 19:00 h. After 6 days, the rats received oil treatment for
additional 3 days (OVX). and blood samples were collected using the same protocol. Whole blood LH and PRL levels were measured by
ELISA and brains were immunohistochemically labeled for kisspeptin, tyrosine hydroxylase (TH) and phosphorylated TH (pTH).

Results: NK3-SAP animals displayed an average loss of 66% in the number of kisspeptin-immunoreactive (ir) neurons in the ARC (P
< 0.001). This lesion decreased body weight gain (P < 0.001) and caused irregular estrous cycles (P < 0.05). Ovarian analysis revealed
increased follicular atresia (P < 0.05) and a reduced number of small healthy follicles (P < 0.05) in NK3-SAP rats. However, ovulation
was not affected, as revealed by the unchanged number of corpora lutea. In the OVX+E2 model, E2-induced LH surge was amplified (P
< 0.01) and advanced by 1 hour (P < 0.05). The PRL surge, in turn, was attenuated in NK3-SAP rats (P < 0.01). In the OVX model, basal
LH secretion was unaffected by the NK3-SAP lesion, and PRL levels were undetectable in both groups. NK3-SAP and Veh rats presented
similar number of TH-ir neurons in the ARC but the pTH-ir and pTH/TH ratio were increased in the median eminence of NK3-SAP rats (P
<0.05).

Conclusions and Support: Selective loss of KNDy neurons differently affects E2 regulation of LH and PRL secretion in female rats. Our
results support a inhibitory role of KNDy neurons in the generation of the LH surge. The partial loss of KNDy neurons seems to facilitate the
LH surge and ovulation even in a condition of irregular estrous cyclicity. The reduction of PRL surge, associated with the increased activity
of tuberoinfundibular dopaminergic neurons, reveals that KNDy neurons inhibit neuroendocrine dopamine and this effect is implicated in
the E2-induced increase in PRL secretion. This suggests a new pathway for the neuroendocrine control of PRL secretion, in which KNDy
peptides orchestrate changes in the PRL release through dopaminergic neurons. Thus, KNDy neurons seem to exert multiple hypothalamic
effects impacting the female reproductive function. Support: CNPq, CAPES and FAPEMIG.
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Title: Noradrenergic projections to the median preoptic nucleus and KNDy neurons are related to changes in vasomotor control in
ovariectomized rats

Introduction: The hot flushes are characterized by excessive peripheral vasodilatation and heat dissipation caused by the post-menopause
reduction in estradiol (E2) levels. Recent studies validated the use of ovariectomized (OVX) rats as an animal model of the vasomotor
effects induced by the lack of E2. Noradrenaline (NA) projections to the preoptic area are recognized for their role in thermoregulation.
Neurons in the arcuate nucleus (ARC) coexpressing kisspeptin, neurokinin B, and dynorphin A (KNDy) have been demonstrated to be
involved in the genesis of hot flushes in women and animal models. However, the interaction between NA and KNDy neurons and its role
in vasomotor control remains poorly understood.

Objective: Investigate changes in the density of hypothalamic NA terminals in the hot flush model of OVX rats and whether KNDy neurons
receive contacts from noradrenergic terminals.

Methods: Wistar rats (CEUA N°43-2016) were familiarized to the container daily, for 4 weeks. Afterwards, the rats were ovariectomized
and implanted with subcutaneous capsules containing corn oil (OVX) or E2 (OVX+E2), and intraperitoneal datallogers. Measurements of
tail skin temperature (Ts), body temperature (Tc), and oxygen consumption (VO2) were performed on day 14th after ovariectomy. At the
end of the experiment, rats were perfused and the brains were immunohistochemically processed for dopamine-beta-hydroxylase (DBH)
single labeling in the median preoptic nucleus (MnPO), medial preoptic nucleus (MPO), anteroventral periventricular nucleus (AVPV),
paraventricular nucleus (PVN), and ARC. Dual label immunofluorescence for kisspeptin and DBH in the ARC was evaluated by confocal
microscopy.

Results: OVX+E2 rats displayed increased uterus weight and plasma E2 levels compared with OVX rats. Ts was increased in OVX rats
and this was prevented by E2 treatment (28 .09 = 0.53 vs 25.39 + 0,65 °C; P < 0.05). Nevertheless, there was no difference in Tc and VO2
between OVX and OVX+E2 rats. The integrated optical density (I0D) of DBH-immunoreactive (ir) fibers in the MnPO was 2 times as high
in OVX than in OVX+E2 rats (100.0 = 1180 vs 43.77 + 9.38 % control; P <0.01). On the other hand, there was no difference between groups
in DBH immunoreactivity in the MPO, PVN, or ARC. Interestingly, in the ARC of OVX rats, 74% of kisspeptin-ir neurons were found to
be in close apposition and contacted by DBH-ir fibers.

Conclusions and Support: Our data confirmed the phenomenon of increased Ts caused by the lack of E2 in OVX rats, resembling the
vasomotor effects of postmenopausal hot flush, and suggest that this effect is not due to metabolic changes. Our findings demonstrate
an increase in the density of noradrenergic fibers in the MnPO of OVX rats, which may be involved in the mechanism of increased
Ts. Moreover, we show that KNDy neurons receive direct NA inputs, providing a new pathway for the noradrenergic modulation of
thermoregulatory and hormonal control. CNPq
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Title: OXYTOCIN INDUCES ANTI-CATABOLIC AND ANABOLIC EFFECTS ON PROTEIN METABOLISM IN RAT OXIDATIVE
SKELETAL MUSCLE

Introduction: Although it is well established that skeletal muscle contains oxytocin (OT) receptors and OT-knockout mice show premature
development of sarcopenia, the role of OT in controlling skeletal muscle mass is still unknown.

Objective: The present work aimed to determine OT’s effects on skeletal muscle protein metabolism.

Methods: For that, total proteolysis, proteolytic system activities and protein synthesis were assessed in isolated soleus muscle from
prepubertal female rats incubated with 10-4 M WAY-267,464 (WAY), a selective non-peptide OT receptor (OTR) agonist. In in vivo
experiments, rats received 3-day OT treatment (3UlLkg-1.day-1, i.p.) or saline, and muscles were harvested for mass-gain assessment.
All procedures were approved by the Animal Research Ethics Committee (CEPA) of Sergipe Federal University, Brazil, under protocol
number 62/2017. The results are expressed as means + SEM. Normality of the data was assessed with the Shapiro—Wilk test and statistical
significance was assessed with the Student t-test, Mann-Whitney test or one-way analysis of variance (ANOVA) followed by Bonferroni’s
test. p < 0.05 was taken as the criterion for significance.

Results: In vitro OT receptor stimulation reduced total proteolysis (24% vs. control group), specifically through attenuation of the lysosomal
and proteasomal proteolytic systems (38% and 46% vs. control group, respectively), and in parallel increased the Akt/FoxO phosphorylation
levels by 60% and 110%, respectively as measured by western blotting. To substantiate these results, the rats were submitted to a three-
day motor denervation (DEN)-induced atrophy model and the soleus were incubated with WAY. As expected, DEN resulted in protein
upregulation expression of atrophy markers (MuRF-1and atrogin-1) and this effect was attenuated by WAY (76% and 106%, respectively),
in comparison with DEN free-WAY muscles. While the protein synthesis was not altered by in vitro treatment with the OT receptor selective
agonist, in vivo short-term OT treatment enhanced this process (~65% vs. saline-treated rats), resulting in soleus mass gain (~9%), probably
through an indirect effect. The soleus hypertrophy was confirmed by a ~12% increase in its fiber cross-section area. Interestingly, mRNA
expression of atrophy markers was not altered in soleus obtained from OT-treated rats compared to controls.

Conclusions and Support: Taken together, these data show for the first time that OTR activation promotes anti-catabolic and anabolic
effects on rat oxidative skeletal muscle protein metabolism, probably through crosstalk with the Akt/FoxO signaling pathway. Although the
results obtained in OT-treated animals appeared to be indirect, the stimulating effect of protein synthesis indicates that this neuropeptide
is a physiological regulator of skeletal muscle mass. Support- CNPq, no. 423854/2018-6; FAPITEC/SE, no. 12/2016 and CAPES, no.
88887.497740/2020-00.
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Title: ANTI-INFLAMMATORY RESPONSE OF BACTERIAL BIOCELLULOSE AND ALGINATE GEL IN SKIN BURN

Introduction: Engineering of new materials having therapeutic applications is a major issue in biomedicine. The biotechnology research field
aims at the use of natural and synthetic polymers, emerging materials with various properties. Among natural polymers, polysaccharides such
as cellulose and alginate have been considered for biomedical application because of their high availability and biocompatibility. Bacterial
cellulose has been shown to be promising for wounds and burns healing, standing out for its appropriate physicochemical properties,
nanotechnology facet and nanofibres organized in a threedimensional network, which provides mechanical properties, high crystallinity,
malleability, porosity and hydrophilicity. Alginate is a malleable structure and easily associated with bivalent ions, such as calcium to form
hydrogel that resembles the extracellular matrix and wound moisture preservation. lon exchange between calcium from the biomaterial and
sodium from the wound leads to the formation of a stable gel.

Objective: Evaluate neutrophils and macrophages activity, IL-10 and TGF-f1 antiinflammatory response by treating skin burns with
cellulose and alginate gel.

Methods: The Animal Ethics Committee of the Herminio Ometto Foundation (CEUA_053/2018) previously approved the use of animals.
Male Wistar rats were anaesthetised with ketamine (75mg/kg) and xylazine hydrochloride (25mg/kg). An aluminium metal plate (2.0cm
diameter) was kept in contact with the animals back for 20 seconds at 120°C constant temperature. Oral analgesic dipyrone sodium (50mg/
kg) and tramadol injection (5mg/kg) was considered during 72 hours of the burning procedure. Four experimental groups: untreated, CMC
(Carboxymethylcellulose), Cellulose (CMC with bacterial cellulose) and Cellulose/alginate (CMC with bacterial cellulose and alginate).
The animals were followed by 7/14/21/28/35 days. Myeloperoxidase (MPO) and nacetylglycosaminidase (NAG) enzymes levels were
evaluated to determine neutrophil and macrophage activation, respectively, by biochemical assay. Moreover, IL-10 and TGF-$1 levels were
assessed by immunohistochemistry.

Results: Cellulose/Alginate group presented lower level of MPO on the 14th, 21st and 28th days compared to other groups. On the 21st
experimental period, cellulose groups also presented lower level compared to untreated and CMC groups. NAG evaluation also showed
lower levels for cellulose and cellulose/alginate groups compared to untreated and CMC groups, especially for cellulose/alginate on the
21st day. The other experimental periods all groups presented similar levels of MPO and NAG. Cellulose/Alginate group presented higher
level of TGF-B1 on the 21st day compared to the untreated group, and both of them, IL-10 TGF-f1 were also higher in Cellulose/Alginate
and Cellulose groups in the 28th day. The use of cellulose seems to reduce neutrophils activation; however, the association of cellulose
with alginate faster mediated the effect. Such association also contributed to reduce the macrophage activation, an anti-inflammatory effect,
without impairing the transition to tissue formation phase, since the association of cellulose and alginate enhanced IL-10 and TGF-f1
stimulation.

Conclusions and Support: The use of cellulose/alginate gel reduced the neutrophil and macrophageactivation, and enhanced IL-10 and
TGF-B1 levels, which could contribute to regulate the inflammatory response, a positive impact to treat chronic wounds and burn injuries.
SUPPORT: FAPESP 2019/14977-2
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Title: HYPERCAPNIA INDUCES SELECTIVE ACTIVATION OF MICROGLIA AT THE LEVEL OF RETROTRAPEZOID NUCLEUS

Introduction: Microglia are resident immune cells in the brain considered constitutively active because of their continuous surveillance
function. They survey the activity of neuronal circuits via fine processes and respond to a broad range of brain insults which can disrupt
brain homeostasis.

Objective: The current study examines the hypothesis that microglia cells can exhibit changes in their morphological characteristics elicited
by high levels of CO2 (hypercapnia) in the ventral medullary surface in a region called retrotrapezoid nucleus (RTN).

Methods: C57B1/6 mice (CEUA: 8256040619) were subjected to hypercapnia (7% CO2, 21% O2, bal N2) or normocapnia (N: 21% O2, bal
N2) for 1 hour. The microglia branches and number of endpoints/cell were quantified from immunohistochemistry images of RTN region
using skeleton and fractal analysis. The expression of P2Y12 receptors (selective marker for microglia in the central nervous systems) was
also analyzed using optical density (OD) method.

Results: Quantitative analysis reveals that exposure to hypercapnia decreased the number of branches of microglia cells in the RTN region:
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(branch number/cell: 1437 + 87, vs. N: 1623 £ 29, p = 0.034) and (end points/cell: 54 + 3, vs. N: 63 £ 2, p = 0.024). However, after fractal
analysis, no differences were observed in the circularity of microglia in the group exposed to hypercapnia (0.847 + 0.006, vs. N: 0.850
+ 0.007, p = 0.6). According to our data, hypercapnia decreased P2Y 12r expression (0.6580 + 0.010 vs. N: 0.5520 + 0.038, p = 0.026)
indicating an activation state of microglia cells.

Conclusions and Support: Our partial findings illustrate that microglia activation after hypercapnia includes both decreased cell ramification
and decreased expression of P2Y12 receptors within RTN region. Importantly, the quantitative analyses of microglial morphology and
phenotype are feasible and would assist in the comprehensive identification of neuroinflammatory condition caused by increased CO2
levels. Financial support: FAPESP, CAPES/PROEX and CNPq
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Title: SUBLETHAL CONTAMINATION WITH ATMOSPHERIC PARTICULATE MATERIAL IMPAIRS RESPIRATORY RESPONSE
TO HYPOXIA IN FRESHWATER SHRIMP, MACHROBACHIUM AMAZONICUM,

Introduction: Introduction: In Brazil, recent studies demonstrated that water beds and aquatic environments could be cross-contaminated by
atmospheric particulate matter (PM) with adverse effects in aquatic fauna and human population. PM is a complex mixture of solid and/or
liquids particles of organic and inorganic substances. PM mass is partially composed of a wide range of metals/metalloids particles.

Objective: Objective: We have evaluated how sublethal contamination by rough PM (96h) affects the capacity to respond to environmental
hypoxia of the freshwater shrimp, Machrobacium amazonicum.

Methods: Methods: For the experimental trials, shrimps (n =24, 9.39 + 2,19g) were exposed to acute PM contamination (1 g.L-1, for 96h,
PM group, n = 12; Ctrl group, n = 12), at 25 £ 2°C. After contamination protocol, shrimps underwent progressive hypoxia protocol, in
which oxygen availability was depleted by animal aerobic metabolism in a closed experimental chamber. Oxygen signal (MO2 - mMolO2.
kg—1. h—1) was continuously recorded thorough the process (optode system - OXY-4 mini PreSens). Based on O2 decline curve, MO2 was
calculated for each 3min interval. We analyzed routine metabolic rate (RMR); the critical oxygen tension (Pcrit); and the capacity of aerobic
regulation (Regulation value - R) for each animal

Results: Results: PM exposure increased RMR (7.46 + 0.07 mMolO2.kg—1.h—1) and impaired the capacity to deal with hypoxia, denoted
by the R reduction (44,46 + 1,50 %, PM; 83,85 + 0,71 %, Crtl). The respiratory impairment was strong enough to alter hypoxia strategy
from oxy-regulatory to oxy-conformist-like profile; which revealed a possible compromise in energy allocation and environmental use.
Therefore, PM contamination induced physiological limitations to couple with critical environmental challenges.

Conclusions and Support: Conclusion: Despite sublethal, the PM contamination protocol altered the capacity for survival in the natural
environment leading to potential ecological consequences. PM cross-contamination needs to be properly considered by the regulatory
agencies. Keywords: metals/metalloids, metabolic rate, respiratory strategy, physiological responses Area: Comparative Physiology
Financial support: CAPES; FAPESP (2019/08491-0).
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Title: ACUTE EXERCISE PROMOTES GASTRIC EMPTY RETARDATION WITH PARTICIPATION OF RENIN-ANGIOTENSIN
SYSTEM AND DIMINICTION OF GASTRIC MUSCULATURE CONTRATILITY AND INCREASE IN NEURONAL DENSITY IN
ENTERERIC NERVOUS SYSTEM

Introduction: It is documented that acute exercise reduces gastric emptying in rats, a phenomenon abolished by pre-treatment with sodium
bicarbonate. However, little is known about what pathways are involved.

Objective: To assess the participation of the renin-angiotensin pathway in delaying gastric emptying due to acute exercise and whether
exercise changes the contractility in the stomach muscles and the neural density of the enteric nervous system.

Methods: Male Wistar rats (230-280g) were kept under stable temperature conditions (22 + 2 ° C) and 12h-12h light and dark cycle, with
access to food and water. The animals were divided into two groups: acute exercise (AE) and sedentary (SED). The animals underwent a
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process of adaptation to the liquid medium (collective swimming, 5 consecutive days, lasting 10-40min) and were submitted to the exercise
that consisted of swimming with an overload of 5% of body weight. The sedentary group was in contact only with shallow water. The
animals were pretreated with (Captopril 5Smg/kg, Losartan 10mg/kg, Spironolactolone 50mg/kg, Aliskiren 50mg/kg) 30min before the
experiment, afterwards a gastric retention evaluation was performed by dilution of dye and in vitro contractility. To evaluate the in vitro
contractility, the isometric recordings were obtained from bands of stomach segments. The fabrics were tied with one end attached to a fixed
pin in the bath chamber and the other end attached to a force transducer coupled to a data acquisition system. The histochemical technique
of NADH-diaphorase was used to perform the labeling of neurons. The analysis of the neuronal number density was performed to obtain the
number of neurons per field and to verify if the performance of the acute exercise changes the values of the neurons of the myenteric plexus.
Data are expressed as mean + SEM, and analyzed by ANOVA. CEUA-UFC Protocol-115/2016.

Results: Results: Pretreatment with Captopril, Losartan and Spironolactolone reversed gastric emptying delay due to acute physical exercise
(SED:48,24 vs AE:69,5+3,4 vs AE+CAP:40,88 +4,2 vs AE+L0OS:55,6+4,7 vs AE+SPL: 50,77+3,7). AE reduced contractility at the fundus
of the stomach (SED:0,66 vs AE:0,47+0,18g/mg), when pretreated with captopril and losartan, the reversal of the decrease in contractility
(AE:0,47+0,18 vs AE+CAP:0,68; AE+L0OS:0,69+0,6g/mg) and AE promove increased the neuronal number density per field obtained by the
reaction to NADH with a 100x increase in the Optical Microscope at Stomach (SED:9,13+0,80 vs AE: 16,63+0,76); lleus (SED:8,82+0,78
vs AE:15,02+1,95) and Colon (SED:12,61£1,17 vs 19,46 + 0,89). The values of p <0.05.

Conclusions and Support: The delayed emptying due to acute physical exercise has a participation of the renin-angiotensin pathway and the
acute exercise promotes a decrease in the in vitro contractility of the stomach fundus and an increase in neuronal density in the myenteric
plexus of the enteric nervous system. Support: CAPES; CNPq.
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Title: GENE EXPRESSION CHANGES OF THE SEROTONERGIC SYSTEM ON DORSAL RAPHE NUCLEUS AND ITS RECEPTORS
ON BASOLATERAL AND CENTRAL AMYGDALA OF WISTAR AUDIOGENIC RATS SUBMITTED TO AUDIOGENIC KINDLING

Introduction: The Wistar Audiogenic Rat (WAR) is an animal model of epilepsy that, when submitted to chronic acoustic stimuli (audiogenic
kindling), may present recruitment of mesencephalic and/or limbic structures. The serotonergic system is implicated with behavioral
responses by acting on its receptors in the central nervous system.

Objective: Thus, the aim of this work was to analyze the impact of audiogenic kindling and consequent mesencephalic or limbic recruitment
on the dorsal raphe nucleus serotonergic system and its receptors in amygdala of WARs

Methods: Our work was approved by the Comité de Etica para Uso de Animais da FMRP-USP by the protocol number 242/2018. Wistar
and WARs were divided into control or submitted to audiogenic kindling groups (2 daily sessions for 10 days). At the end of this protocol,
the WARs were subdivided into limbic recruited group, if they had three or more limbic seizures or with mesencephalic recruited group, if
they had two or less limbic seizures and presented constants mesencephalic seizures throughout the audiogenic kindling protocol. Nearly
twelve hours after the last audiogenic kindling session, the animals were euthanized, with the brains collected for subsequent qPCR. The
expressions of the mRNA for Tphl, Tph2, Slc6a4 (SERT) and autoreceptor Htrla in the dorsal raphe nucleus, as well as the expression of
the Htrla and Htr2c receptors in basolateral and central amygdala were analyzed in Wistar and WARs.

Results: At the end of the audiogenic kindling protocol, nine out of 18 WARSs presented limbic recruitment. In the dorsal raphe nucleus, the
expression of Tphl increased in both Wistar and WARs after audiogenic kindling. The Slc6a4 expression also increased after audiogenic
kindling in Wistar and WARs, especially those with mesencephalic recruitment. However, this increase was smaller in WARs, when
compared with Wistar rats. The expression of Htrla in dorsal raphe nucleus were increased both by the strain and the audiogenic kindling,
with a slight increase in WARs in comparison with Wistar rats, both after the audiogenic kindling. In addition, there was a reduction in the
expression of Htrla in the central amygdala after the audiogenic kindling. Our data indicate that the WAR strain and the audiogenic kindling
lead to important changes in the gene expression of the serotonergic system components in the dorsal raphe, as well as the expression of
Htrla receptor in amygdala.

Conclusions and Support: These findings indicate the possible involvement of this system on the pathophysiology of epilepsy and/or its
comorbidities. Finantial support: CAPES and CNPq
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Title: EFFECTS OF PROLONGED TREATMENT WITH GLUCOCORTICOID ON ENERGY HOMEOSTASIS AND ADRENAL
GLANDS IN NEONATAL OVERFED MALE RATS

Introduction: One of the neonatal programming models that has been widely used is the manipulation of the litter size in the first days of
life, which results in higher body weight gain and adiposity of small litter animals, accompanied by higher concentration of circulating
glucocorticoids. It is known that obese rodents are more sensitive to the anabolic effects of glucocorticoids and less responsive do
glucocorticoids feedback on hypothalamic-pituitary-adrenal (HPA) axis than lean animals.

Objective: Thus, the objective of the present work was to evaluate the effects of glucocorticoids on litter size reduction-induced responses
on energy homeostasis and adrenal glands.

Methods: For this purpose, male Wistar rats (n=65) were obtained by mating of females and males from Central Facility of the State
University of Londrina (UEL). On postnatal day 3 (DPN), 3 pups (small litter - SL) or 10 pups (normal litter - NL) were kept with each
female. From PND 60 to 88, animals received Water or Corticosterone (CORT-15mg/L) as the only liquid. Body weight and food intake
were evaluated during these 28 days of treatment. On 27th day of treatment, animals were subjected to glucose tolerance test, and on the
following day, animals were euthanized by decapitation for trunk blood collection and visceral adipose tissues and adrenal glands removal.
The experimental procedures were approved by the Ethics Committee on the Use of Animals undergoing experimentation for approval
(CEUA: 3457.2109.11).

Results: After 28 days of treatment with corticosterone in NL animals, there was increase in body weight gain, food intake, LEE index,
glucose intolerance, total and LDL cholesterol, and adrenal medulla, in addition to decrease in plasma concentration of corticosterone,
weight and cortex of adrenal glands. For SL animals, corticosterone induced increase in body weight gain, food intake and LEE index, in
addition to reduction in weight and medulla of adrenal glands. In Water-treated animals, litter size reduction caused glucose intolerance,
increased weight of epididymal adipose tissue, plasma concentrations of total and LDL cholesterol, triglycerides, free fatty acids and
corticosterone, as well as in adrenal medulla. For animals treated with corticosterone, reduction of litter size promoted greater weight of
epididymal adipose tissue and plasma concentrations of triglycerides, free fatty acids and corticosterone.

Conclusions and Support: In summary, treatment with glucocorticoid promoted anabolic responses and litter size reduction induced obesity-
related metabolic changes; however, the anabolic effects of glucocorticoids were not potentiated in neonatal overfed animals. On the other
hand, glucocorticoid treatment reduced corticosterone plasma levels and adrenal cortex only in NL group, without effects on SL animals.
Thus, different from other experimental models of obesity, neonatal overfeeding does not change the responsiveness to the anabolic effects
of glucocorticoids, but it seems to reduce the feedback responses of glucocorticoids on HPA axis. Financial Support: PROAP CAPES,
CNPq.
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Title: DIFFERENCES IN KNEE EXTENSORS AND FLEXORS MUSCLE DAMAGE FOLLOWING PLYOMETRIC EXERCISE IN
HEALTHY ADULTS

Introduction: Plyometric exercises involve rapid movements and force production using the stretch-shortening cycle. In the transition from
eccentric to concentric phases, high mechanical demand is placed on the knee flexors and extensors which may contribute to exercise-
induced muscle damage. As knee flexor and extensor muscle function differ during plyometric exercises, muscle damage may also differ
due to differences in muscle architecture, joint function and mechanical demands.

Objective: To determine the acute effect of plyometric exercises on muscle damage of the vastus lateralis (VL) and biceps femoris (BF).

Methods: We conducted a clinical trial (NCT04273971) with young physically active men (Ethical approval-CAAE: 96793518.3.0000.5323)
who visited the laboratory on two days, 48 h apart. On day one, they completed a 40-min plyometric exercise session including the following
exercises: vertical, box, half-squat, high (straight up), bounding, and drop jumps (3 series/15 rep) and a 10-m sprint battery (3 series/8 rep).
Rate of perceived exertion (RPE, 0-10 points Borg scale) was assessed immediately post-exercise. Muscle damage was evaluated before,

20



55th Annual Congress of SBFIS Proceedings’ Book
Livro de Resumos do 55° Congresso Anual da SBFIS

immediately after, and 48 h after exercise using longitudinal and transverse ultrasound images (40mm probe, 7,5 MHz) in the VL proximal,
medium, and distal muscle regions and in the medium region of BF from the preferred leg. The mean grayscale value (increase indicating
muscle damage) was measured using Image-J software. At 48 h post-exercise, pain was assessed using a 10-cm visual-analog scale while
participants walked down a step. Generalized estimating equations were performed to verify VL time and region interaction, and BF time
effect, followed by Bonferroni pairwise comparisons (p<0.05).

Results: Data were collected from 21 men (age: 2543 years old, body mass: 7749 kg, and height: 174+5 cm; mean+SD). Average RPE was
9+1 points, while mean pain 48 h post-exercise was 4+3/10 points. A time-by-muscle region interaction effect was found for VL (p<0.001)
with muscle damage in distal and medium regions increasing immediately after exercise (p<0.001) for both longitudinal and transverse
images and returning to baseline values 48 h after exercise (p<0.001). Proximal VL showed similar results for transverse images (p<0.001),
but longitudinal images revealed increased damage only immediately after exercise compared to 48 h (p<0.001). Higher damage was found
for the VL distal compared to medium and proximal regions (p<0.001, mean difference from 8 to 13 a.u.). The medium region also showed
increased damage compared to the proximal region (p<0.023, mean difference from 6 to 8 a.u.). Despite the echointensity recovery 48 h
post-exercise, VL medium and distal values were higher compared to proximal values (p<0.004), and VL distal higher than medium region
(p<0.001). Muscle damage in BF showed a time effect for transverse images (p=0.023) with increased damage 48 h after exercise compared
to baseline (p=0.021).

Conclusions and Support: Plyometric exercises induced muscle damage in VL and BF muscles. A distinct difference damage behavior was
identified between VL and BF. While VL largely demonstrated immediate post-exercise damage with return to baseline values within 48h,
BF demonstrated a more delayed effect with damage only at 48h after exercise. The reasons for the different acute muscle damage behavior
require further investigation, but specific responses may depend on their different structural characteristics and exercise demands. Support:
CNPq
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Title: REDOX SIGNALING VIA GP91phox(NOX-2) MEDIATES THE RAPID EFFECTS OF ALDOSTERONE IN HEART

Introduction: Aldosterone has a large range of actions on the cardiovascular system, including changing its redox balance. It is already
well described that aldosterone activates gp91phox, leading to the production of ROS (reactive oxygen species); and this increase in ROS
contributes to the fibrosis caused by chronic treatment with aldosterone for 4 weeks. However, the mechanisms involved in these effects are
poorly understood.

Objective: To evaluate the contribution of redox signaling via gp91phox to the rapid cardiac effects of aldosterone.

Methods: Male C57BL/6J and gp91phox-/- mice aged 10-12 weeks were used in this study. Mice were injected with a single dose of
aldosterone (60ug/kg) intraperitoneally. Cardiac tissue was removed one hour after the injection. For the experiments with isolated
cardiomyocytes, the hearts were collected and transferred to a perfusion system with collagenase and nutrient solution. After isolation, the
cardiomyocytes were treated with aldosterone (1pmol/L) or AS605240, a pharmacological inhibitor of PI3Ky. All experiments performed
in this study were conducted in agreement to the ethical norms for research with animals and were approved by CEUA/UFMG (Protocol
number: 117/2020).

Results: Aldosterone treatment induced increases in ROS, and total protein carbonylation in cardiac tissue. Additionally, we observed an
increase in CaMKII oxidation in response to aldosterone. These effects were suppressed in gp91phox knockout mice, confirming the role
of gp91phox in aldosterone induced ROS generation. In ventricular myocytes, aldosterone increased ERK1/2 phosphorylation and calcium
transient amplitude. Once again these effects were abolished in cardiomyocytes from mice with deletion of gp91phox. Overall these findings
indicated that redox signaling via gp91phox is a necessary downstream signal for aldosterone effects on ERK and calcium in the cardiac
cells. Cardiac samples from mice treated with aldosterone presented upregulation of gene transcription related to inflammation (TNF-a,
IL-6, SGK-1 and IL-10). Moreover, aldosterone treatment promoted the nuclear translocation of NF-KB in cardiac myocytes. Strikingly,
aldosterone induced transcription of inflammatory genes and NF-KB translocation to the nucleus were abolished in cells from gp91phox-/-
mice. Moreover, the increase in ROS induced by aldosterone in cardiomyocytes was blocked by the selective inhibitor of PI3Ky, indicating
the upstream participation of this enzyme in the aldosterone signaling pathway.

Conclusions and Support: These findings demonstrate that redox signaling via PI3Ky/gp91phox/ROS is necessary for aldosterone to exert

its rapid effects in the heart, highlighting its potential as a therapeutic target during cardiac disease development. Support: CNPq, CAPES,
FAPEMIG.
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Title: PROTEOMIC PROFILE OF MESENCHYMAL STEM CELL AND EXTRACELLULAR VESICLE IN A HYPOXIA CONDITION

Introduction: Mesenchymal stromal cells (MSCs) are known to be a candidate in the treatment of diverse respiratory disease mainly due to
its immunomodulation, angiogenic, and tissue repair capability. However, MSC therapy presents limitations on account of the number of
cells that need to be administrated and risk of thromboembolic event. On this basis, extracellular vesicles (EVs) presents as an alternative
to a non-cellular treatment, since MSCs effects are mainly attributed to its paracrine secretion of EVs. Pre-conditioning of MSC in hypoxia
conditions has been shown to increase the therapeutic effects of MSCs in several diseases. Here we hypothesized that EVs from MSCs
conditioned to hypoxia may show a different proteomic profile compared to normoxia.

Objective: To compare the protein profile of MSC conditioned to normoxia (MSC-norm) and their EVs (EVs-norm) to MSC conditioned
hypoxia (MSC-hyp) and their EVs (EVs-hyp) by proteomic analysis.

Methods: MSC cells were isolated from the bone marrow of 6 male Wistar rats. After achieving 80 to 90% of confluence, cells were then
incubated in normoxia (21%02, 5%CO2, 74%N2) or hypoxia (1%02, 5%CO02, 94%N2) conditions during 48 hours. The MTT assay
was performed to verify cell viability. Oxygen consummation rate (OCR) of MSC was measured using a high-resolution respirometer
(Oroboros®), in which we used the following drugs: pyruvate, malate, succinate (PMS), adenosine diphosphate (ADP), oligomycin,
carbonyl cyanide 4-(trifluoromethoxy) phenylhydrazone (FCCP) and potassium cyanide. Total proteins from MSCs and EVs were isolated
to mass-spectrometry analysis. Proteomic profile data were analyzed by STRING, PANTHER, and Reactome softwares.

Results: MTT assay indicated that cell viability was higher in MSC-hyp than MSC-norm (p<0.001). Basal respiration (p=0.002), ATP
uncoupled respiration (p=0.005), maximal respiration (p<0.001) were lower in MSC-hyp than MSC-norm, while ATP coupled respiration
(p=0.847), and non-mitochondrial respiration rate (p=0.847) did not differ. An overall of 3049 proteins were detected from MSC-norm and
MSC-hyp, of which 635 proteins were identified only in MSC-norm and 250 only in MSC-hyp. Additionally, 1019 proteins were identified
in EVs-norm and EVs-hyp, of which 89 were found only in EVs-norm and 316 only in EVs-hyp. Proteins found in MSC-norm and EVs-
norm were mainly involved in immune system activation and angiogenesis process while proteins found in MSC-hyp and EVs-hyp were
mainly involved in glycolysis and gluconeogenesis but also in immune system activation and angiogenesis process.

Conclusions and Support: Prior incubation of MSC to hypoxia conditions changed the protein profile of cells and their EVs to a more
glycolytic profile, which has been shown to enhance cells’ immunomodulatory and angiogenic capacity. This change in proteomic profile

may provide a better therapeutic effect in respiratory diseases with an inflammatory profile and tissue damage. CEUA: 024/17 Financial
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Title: MATERNAL VITAMIN D DEFICIENCY SELECTIVELY INDUCES HYPERTROPHY AND STRENGTH GAIN IN GLYCOLYTIC
MUSCLES IN MALE ADULT OFFSPRING RATS

Introduction: Fetal stage is a developmental critical window for the skeletal muscle, but little information is available about the impact of
maternal vitamin D deficiency (VDD) during pregnancy on offspring skeletal muscle development.

22



55th Annual Congress of SBFIS Proceedings’ Book
Livro de Resumos do 55° Congresso Anual da SBFIS

Objective: To analyze the effects of maternal VDD in utero and early postnatal life on muscle development in adulthood of male and female
rats.

Methods: Twelve 5-week-old female Wistar Hannover rats were fed either a control diet (Vit. D3+ diet; AIN93G with 1000 IU vitamin
D3/kg diet) or Vit. D3- diet (AIN93G without vitamin D3) for six weeks and then bred to male rats. Females were maintained on the diets
throughout gestation and lactation. At weaning, male and female offspring were separated into four groups: male and female offspring
control (M-CTRL and F-CTRL, respectively) from dams with Vit. D3+ diet and male and female offspring VDD (M-VDD and F-VDD,
respectively) from dams with Vit. D3- diet. Offspring received a standard diet (Nuvilab) until 180 days of age, at which point tissues were
harvested for analysis. *P<0.05. (CEUA 052/2018).

Results: Both male and female VDD groups showed a reduction in the calcidiol serum concentration (23+1 vs 40+2 ng/ml in M-CTRL
and 23+2.2 ng/ml vs 36.6+0.9 ng/ml in F-CTRL) without affecting Ca+2 serum. In the first month, male and female VDD weighed less
than their respective controls (69+2 vs 78+2 g in M-CTRL and 66+2 vs 76+1 g in F-CTRL) showing a delay in the development, but they
recovered weight in the 60 days post-weaning. At 180 days, Extensor digitorum longus (EDL) muscle from the M-VDD showed a decrease
(20 %; p<0.05) in the number of total fibers but an increase in the cross-sectional area of IIB (17 %; p<0.05), ITA (19 %, p<0.05) and ITAX
(21%; p<0.05) fibers. The fiber hypertrophy was accompanied by the activation of the myogenic program as indicated by the higher protein
levels of MyoD (43%; p<0.05) and Myogenin (160%; p<0.05) and in the number of satellite cells (128.8+14 vs 91£7.6 nuclei Pax7+ in the
M-CTRL ). Moreover, M-VDD showed an increase in the levels of serum insulin (INS), mRNA IGF-I, and Glut4 protein, as well as in the
phosphorylation levels of IGF-1/INS receptor and different INS downstream targets related to protein synthesis including Ser 473 Akt and
Ser 21/9 GSK-3f. These changes were not found in Soleus from the M-VDD group and in both EDL and Soleus from the female offspring.
Consistently with muscle hypertrophy, EDL from M-VDD showed attenuation in the decline of post-fatigue specific force (FSF) (78%)
and specific tetanic force during the fatigue protocol (66% ) indicating fatigue resistance. On the other hand, Soleus showed lower FSF in
the pre and post-fatigue conditions (39% and 62% respectively) as well as a decrease in force production (~45%) during fatigue induction
indicating a functional impairment.

Conclusions and Support: Maternal VDD differentially affects the development and function of male offspring rat skeletal muscles. While
EDL develops type-1I muscle fiber hypertrophy, activation of myogenesis, and attenuation in the decrease of FSF and fatigue resistance,
Soleus shows impairment in these functional parameters. The muscle protein accretion and myogenesis are probably due to the activation
of the INS/PI3K/Akt signaling pathway, which leads to the inactivation of GSK-3f. Muscles from female offspring seem to be protected
from this metabolic disturbance showing a clear sex-specific effect induced by maternal VDD. Support: FAPESP (19/06517-1; 18/10089-2).
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Title: DEVELOPMENT AND IMPACT OF A TEACHING-LEARNING SEQUENCE ON THE HUMAN MUSCULAR SYSTEM FOR
SCIENCE TEACHER TRAINING IN DEAF EDUCATION

Introduction: Inclusive education is a mandatory requisite in science teacher training programs, which must include Brazilian Sign Language
(LIBRAS) education. The universalization of higher education in Brazil increased the demand for faculty professional development to teach
deaf students. However, instructional material for physiology education using LIBRAS is scarce.

Objective: The present study aimed to develop a teaching-learning sequence (TLS) on the human muscular system for deaf education, and
evaluate the impact of the TLS on pre-service science teacher training.

Methods: A hands-on TLS covering skeletal muscle anatomy (bench 1), skeletal muscle histology (bench 2), patellar reflex (bench 3) and
electromyography (bench 4) was created as part of the educational program “Deaf people meet sciences”, in which primary and secondary
deaf students learn scientific concepts. Pre-service science teachers (PST) created the TLS, facilitated the activity, answered a survey on
their opinion, and monitored their emotions according to the self-assessment manikin scale.

Results: Among the vocabulary required to teach the TLS, fifteen scientific words were already existent, four words were adapted (e.g.
patellar reflex), and one word was created (PowerLab — physiograph). The interaction student-PST within all study benches elicited high
pleasure, arousal, and dominance of PSTs, but bench 4 was more effective to provoke these emotional reactions. The majority of PSTs
considered the TLS as an excellent (100%) contributor for science teacher training, excellent (57.1%) for engaging students, and excellent
(71.4%) activity for learning the human muscular system. However, the majority of the PSTs were neutral regarding their prior preparedness
to apply the TLS using LIBRAS.

Conclusions and Support: Although the TLS was developed based on well-known hands-on activities, its application using LIBRAS was

challenging to adapt. The development of the TLS was effective to elicit emotional engagement of PSTs, and to train them to teach deaf
students. PROEC-UNIFESP
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Introduction: Melatonin is a hormone well-known for its circadian production by the pineal gland. However, the melatonin production in
extra-pineal sites shows other regulatory functions, such as immune regulation. Pineal and extra-pineal production of melatonin is modulated
through pathogens associated molecular patterns. While central production of melatonin is lowered, its production in other tissues, specially
by immune cells enhances in response to an immune challenge in mammals. The occurrence of the extra-pineal melatonin production in
different tissues and periods, and its modulation by an immune stimulus, would represent an important contribution to understanding the
melatonin role in anuran’s physiology.

Objective: The goal of this project is to investigate melatonin production in different organs of (pineal vs. extra-pineal) of cururu toads
(Rhinella icterica). We predicted that plasma melatonin would be higher at night when compared with the day; and that an immune challenge
with lipopolysaccharide (LPS) would decrease the central production of melatonin (showed through the plasma concentration) and increase
the production in extra-pineal sites (lungs, liver, bone marrow and intestine).

Methods: The animals were held in a 12:12 L/D cycle and received an LPS (2mg/kg) or saline injection at 10 a.m. and 10 p.m. and
were sampled 2 hours after the injection (noon and midnight). Blood samples were collected by cardiac puncture for plasma melatonin
quantification followed by decapitation. Then, the following tissues were collected: bone marrow, lungs, liver, and intestine. The tissues
were weighed (60mg), homogenized in TRIS-HCI (400ul), and then assayed for melatonin quantification. Plasma and tissue homogenates
melatonin were determined by ELISA kits (IBL).

Results: Melatonin concentration in bone marrow and liver were affected by the body mass, in which larger animals displayed lower and
higher melatonin concentration in bone marrow and liver, respectively. Melatonin concentration in the bone marrow was affected by the
interaction treatment*period, being higher in the LPS group when compared with the saline group, during the day. Also, the melatonin in the
bone marrow in the LPS group is higher during the day, when compared with LPS in the night. Otherwise, melatonin showed a tendency for
higher concentration in the LPS than in the saline-injected toads, during the night. The melatonin concentration in the intestine was affected
only by the period, with the higher melatonin during the night. Plasma melatonin levels and lung melatonin concentration were not affected
either by the treatment or the period.

Conclusions and Support: Our results showed that melatonin is present in extra-pineal tissues in R. icterica toads, and its concentration is
modulated in different tissues by an immune challenge. Moreover, the melatonin in extra-pineal sites seems to be locally produced, since
melatonin concentration in the organs is much higher values than those levels measured in plasma. Interestingly, the period of increased
response of melatonin production in response to LPS differ between tissues, evidencing the complexity of individual defense against
pathogens.
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Title: AUTONOMIC AND RESPIRATORY PROFILES OF MICE SUBMITTED TO SHORT-TERM SUSTAINED HYPOXIA

Introduction: Previous studies from our laboratory described changes in the coupling between sympathetic and respiratory activities in
rats submitted to sustained hypoxia (SH), resulting in increased sympathetic activity and hypertension. Current studies in our laboratory
are showing that the same protocol of hypoxia in mice does not induce hypertension. However, studies about possible changes in the
sympathetic and respiratory coupling in mice submitted to SH are lacking in the literature.

Objective: To characterize the sympathetic and respiratory activities of mice submitted to SH using the in situ working heart-brainstem
preparation (WHBP).

Methods: C57BL/6J mice (7-8 weeks old, ~25g) were submitted to normoxic or SH protocol (24h, Fi02 0.1). At the end of SH or normoxic
protocol, mice were deeply anesthetized with Isoflurane, sectioned sub-diaphragmatically, exsanguinated, eviscerated and decerebrated
precollicularly. Mice were then placed into a recording chamber for the WHBP, the descending aorta was catheterized and perfused with
ACSF. This catheter was also used to record the perfusion pressure. In addition, phrenic (PN), abdominal, (AbN), cervical vagus (cVN) and
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thoracic sympathetic (tSN) nerves were dissected and their activities were recorded using bipolar glass electrode. All experimental protocols
were approved by the institutional Ethics Committee on Animal Use (CEUA #163/2019).

Results: The frequency of the baseline PN discharge (PND) was significantly reduced in the SH (n=11) in relation to control (n=26) group
(0.69 = 0.06 vs 1.13 £ 0.10 Hz, P=0,0154). The incidence of Late-E bursts in the abdominal nerve AbN activity (AbN) in the SH group
(n=10) was significantly increased in relation to control (n=20) group (83.3 + 7.7 vs 24.3 £ 8.0%, P<0,0001). The duration of the total
expiratory phase in SH (n=11) was longer than in control (n=22) group (1.13 + 0.16 vs 0.67 £ 0.07s, P= 0,0002) as well as the duration of
post-inspiration (0.78 + 0.12 vs 0.35 £ 0.04s, P=0,0032). The tSNA in the SH group (n=10) presented a significant reduction in comparison
to the control group (n=16) in the final expiration phase (E2, 19.0 + 4.3 vs 39.7 = 4.2%, P=0,0203).

Conclusions and Support: The data are showing that SH mice presented active expiration and longer expiratory phase in the WHBP. The
changes in the respiratory pattern were associated with reduction in the sympathetic activity in the E2 phase of the respiratory cycle. We
conclude that changes in SH mice’s respiratory pattern reduce the baseline sympathetic activity, which may explain why these animals are
not hypertensive after SH. Support: FAPESP, FAEPA, CAPES, CNPq
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Title: CARDIOVASCULAR PROFILE OF CONSCIOUS FREELY MOVING MICE AFTER SHORT-TERM SUSTAINED HYPOXIA

Introduction: Short-term sustained hypoxia (SH) induces hypertension in rats as a result of sympathetic overactivity, which is linked to
changes in sympathetic-respiratory coupling. However, there is no consistent data about the effect of SH on mice due to the different
protocols of hypoxia and difficulties associated with the handling of these animals under freely moving conditions.

Objective: To evaluate the effects of SH exposure on the baseline mean arterial pressure (MAP), heart rate (HR), and cardiovascular
responses to chemoreflex activation of conscious freely moving mice.

Methods: C57BL/6 mice (7-8 weeks old) under anesthesia with Isoflurane had a catheter inserted into the femoral artery for recording
pulsatile arterial pressure (PAP). Another catheter was inserted into the jugular vein for drug administration. Four days after the surgery,
mice were submitted to normoxia or SH protocol (24h, FiO2 0.1). At the end of the protocol, cardiovascular parameters were recorded.
Peripheral chemoreflex was activated by intravenous administration of KCN (0,16 mg/Kg, i.v.). Statistical analysis was performed by non-
paired Student’s t test. All experimental protocols were approved by institutional ethical committee (CEUA # 140/2019).

Results: SH mice (n=13) presented no significant changes in baseline MAP compared with the control (n=17) group (109 + 2 vs 106 + 2
mmHg). However, SH mice presented a significant decrease in baseline HR (510 =22 vs 633 + 16 bpm; P = 0.002) in comparison with the
control group. Mice from control (n=11) and SH groups (n=8) presented similar pressor responses to chemoreflex activation with KCN (27
+ 3 vs 22 + 3 mmHg), but the magnitudes of bradycardic responses were greater in SH mice than in controls (-329 + 36 vs -210 + 30 bpm,
P=0.02).

Conclusions and Support: The data are showing that the 24-h SH protocol produces no major changes in the baseline MAP of mice,
which may be linked to increased parasympathetic tone to the heart, as revealed by a reduction in baseline HR and a large increase in the
bradycardic component of the chemoreflex response. We suggest that the observed autonomic imbalance favoring the parasympathetic
component to the heart may prevent the development of hypertension in mice submitted to SH. FAPESP, CAPES, CNPq.
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Title: HEPATIC NORADRENERGIC FIBERS ACTIVATE GLUCONEOGENESIS THROUGH CREB/CRTC2 RECRUITMENT
DURING THE COLD STATE
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Introduction: The physiologic role of sympathetic innervation in the regulation of hepatic gluconeogenesis remains elusive. Understanding
the mechanisms capable of regulating the hepatic glucose production is of great importance for new approaches in the treatment of diseases
such as diabetes and obesity.

Objective: We aimed to investigate the role of sympathetic noradrenergic fibers in the activation of hepatic gluconeogenesis and the
involvement of CREB and its coactivator CRTC2 in such effect.

Methods: Neonate male C57BL/6 mice (ethical committee n°183/2015) were submitted to pharmacological sympathectomy (6-OH-
Dopamine). In adulthood, animals were exposed to cold stimulus (4°C) for 3 and 6 h and blood glucose was measured each hour. Liver
was harvested for enzymatic activity, western blot, and Rt-PCR analysis. The transcriptional activity of CREB in vivo was evaluated by
an imaging system (IVIS) using mice reporter for CRE-luciferase. Catecholamines were estimate by HPLC and hormones by ELISA. The
results were expressed as means = SEM and were submitted to appropriate statistical analysis (p<0.05).

Results: Cold exposure (6h) of innervated mice increased plasma levels of glucose (1332+34 vs 899+26 in controls; AUC), glucagon
(65.5£9.9 vs 10.5+1.3 in control; pg/dl) and corticosterone (13.5£3.5 vs 5.142.2 in control; pg/dl) but suppressed insulinemia, and did not
affect plasma epinephrine. Cold also increased activity and mRNA levels of PEPCK and G6Pase, two key-enzymes of gluconeogenesis,
the hepatic content of norepinephrine (185.4+13 vs 135.8+11 in control; ng/g) as well as the phosphorylation levels (1.45+0.03 vs 1+0.07
in control; AU) and in vivo transcriptional activity (3.1e9+1.5¢9 vs 5.2e646.9¢6 in controls; p/s) of CREB. All these effects were abolished
or attenuated by sympathectomy. Moreover, cold stress increased dephosphorylation of the CREB co-activator CRTC2 at Ser171/275 in
innervated mice, a covalent modification that activates CRTC2. The phosphorylation status of PKA and PKC substrates and their downstream
targets were modulated by either cold and/or sympathectomy suggesting the involvement of both signalling in the activation of CREB and
gluconeogenesis by noradrenergic fibers in response to cold stress.

Conclusions and Support: The data suggest that the hepatic sympathetic nerves acutely stimulate the gluconeogenesis in response to cold
with the participation of CREB/CRTC-2 pathway. Support: FAPESP (2018/10089-2; 2019/05900-6; 2019/26583-9).
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Title: EFFECTS OF Artemisia annua ALCOHOL EXTRACT ON PHYSIOLOGICAL AND INNATE IMMUNITY OF NILE TILAPIA
(Oreochromis niloticus) TO IMPROVE HEALTH STATUS

Introduction: Herbal immunostimulants have recently emerged for complementary and alternative use in aquaculture. Plants are a potential
source of active molecules and are environmentally safer and cheaper than synthetic antibiotics. Bioactive compounds of Artemisia annua
have shown pharmacological activities and are used globally as a supplement.

Objective: The present study tested whether dietary supplementation with alcohol extract of the plant A. annua (ae-Aa; patent BR10201902707)
improves the health status of juvenile Nile tilapia and increases resistance to diseases when fish are challenged with the bacteria Aeromonas
hydrophila.

Methods: The experimental design was completely randomized with four experimental groups (0.0, 0.1, 0.25, and 0.5% ae-Aa in the
diets) with five repetitions (12 fish per repetition/experimental unit). We assessed serum glucose and cortisol levels in plasma, leukocyte
respiratory activity, total plasma protein, serum lysozyme levels, as well as the number of circulating red blood cells and fish leukocytes at
the end of the 30 days of feeding (phase I) and 24h after exposure to bacteria (phase II). All procedures were conducted after approval of the
Committee of Ethics in Animal Experimentation (CEUA-UFSCar) protocol n® 1518230217.

Results: The supplementation of 0.5% of ae-Aa was sufficient to increase the respiratory burst of leukocyte and lysozyme activity, total
plasma protein, blood thrombocytes, neutrophils and monocytes after bacterial challenge (P <0.05), and minimized stress response with
decreases in plasmatic glucose and cortisol (P <0.05).

Conclusions and Support: Results of the present study demonstrate the benefits of supplementing the Nile tilapia with ac-Aa as a strategy to
mitigate effects of stress conditions in aquaculture. Nile tilapia fed with 0.5% ae-Aa for 30 days before exposure to A. hydrophila showed
efficiency in modulating innate immunity system, protecting against stress, and increase in disease resistance. Thus, results of this study
provide practical strategies to improve health, bacterial resistance, and in turn the productivity of Nile tilapia in fish farming through the
dietary supplementation of ac-Aa. Keywords: Artemisia annua L, Artemisinin, Bacterial challenge, Fish farming, Herbal immunostimulants,
Stress, Immune system Financial support: This study was financially supported by the Coordenagdo de Aperfeigoamento de Pessoal de
Nivel Superior/CAPES, Brazil. The activities of the present study were developed in partnership with the project “BRS Aqua” a partnership
between the Brazilian Development Bank, Embrapa, and Ministry of Agriculture, Livestock and Food Supply, and support from National
Council for Scientific and Technologicalcom and Eliseu Alves Foundation.
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Title: BROWN ADIPOSE TISSUE AND THERMOGENESIS ABNORMALITIES AFTER OBESOGEN TRIBUTYLTIN EXPOSURE
IN MALE RATS

Introduction: Obesity is a pandemic that affects almost 2 billion people in the world. Obesity is an endocrine-metabolic disease that can be
developed for different factors, such as high caloric intake, sedentary lifestyle, genetic and environmental factors. Among the environmental
factors, there are xenobiotics called obesogens, that disrupt body energy balance and adipogenesis. Tributyltin (TBT) is an obesogen that
binds to nuclear receptors impairing proper metabolic control. Brown adipose tissue (BAT) plays an important role in energy management
by the thermogenesis process, which expends energy for heat production. Notably, BAT assessment of obese individuals has demonstrated
a loss of its regular phenotype and function, a process called whitening. However, a possible influence of an obesogen, as the TBT, in this
process is not yet evaluated.

Objective: To evaluate the whitening process in BAT after exposure to TBT.

Methods: To evaluate the effects of TBT on BAT, we administered vehicle (CON, ethanol 0.4%. n = 22) and TBT (TBT, 100 ng/kg/day, n =
24) in Wistar male rats (300-320 g) for 15 days by gavage. All the protocols were approved by the Comisséo de Etica no Uso de Animais —
UFES (60/2017). The rectal temperature was assessed during the exposure and after a cold challenge protocol by a rectal probe. The body
weight, adiposity (the total amount of white adipose depots weight collected), and BAT weight were assessed. Further, the serum and organs
were collected for other analyses. The serum lipid profile was evaluated. BAT histological analysis was performed by H&E staining. All data
are reported as the mean + SEM. Comparisons between groups were performed using the t Student test or two-way ANOVA (Bonferroni’s
multiple comparisons test). A value of p < 0.05 was regarded as statistically significant.

Results: TBT rats showed a reduction in the body temperature compared to CON rats (CON: 34.0 0.1 vs TBT: 33.8 £ 0.1 °C; p<0.01;n=
12-15). Furthermore, during the cold challenge protocol the TBT rats showed reduced body temperature compared to CON rats (CON: 33.1
+0.1 vs TBT: 32.6 £ 0.1 °C; p <0.01; n = 12). Nevertheless, the weight gain, body weight, adiposity, and BAT weight showed no significant
difference between groups (p > 0.05). In the morphological evaluation, TBT rats showed a higher lipid accumulation in BAT compared to
the CON rats (CON: 70.6 + 0.7 vs TBT: 76.4 + 0.4 %; p < 0.0001; n = 4). The TBT exposure increased serum LDL levels (CON: 10.01 +
1.6 vs TBT: 15.1 £ 1.2 mg/dL; p < 0.05; n =5). However, the triglycerides, cholesterol total, and HDL levels, as LDL levels in rats exposed
to cold, showed no significant difference between groups, either cold exposed or not (p>0.05).

Conclusions and Support: Although the TBT exposure did not change the body or BAT weight, it induced an increase in the BAT lipid
accumulation, as well as an increase of serum LDL levels. Moreover, TBT exposure caused a reduction in body temperature, both at room
temperature and during a cold challenge protocol. Therefore, the TBT impairs the thermogenesis by an apparently BAT whitening process
that may be associated with obesity and other metabolic complications. FAPES, CAPES, CNPq.
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Title: TEMPORAL EFFECTS OF MATERNAL VITAMIN D DEFICIENCY ON BROWN ADIPOSE TISSUE DEVELOPMENT IN
RATS OFFSPRING

Introduction: Maternal vitamin D deficiency (VDD) has been linked to impaired development of different tissues in offspring, leading
to adverse metabolic outcomes. However, much little is known about the implications of this condition on brown adipose tissue (BAT)
physiology along the time.

Objective: To investigate the role of vitamin D on brown adipose tissue development in male rats offspring.
Methods: Twelve 5-week-old female Wistar Hannover rats were fed either a standard diet (AIN93G) or modified diet (AIN93G without

vitamin D) for six weeks. At the end of this period, they mated and both diets were maintained throughout gestation and lactation. At
weaning, the male offspring was separated in four groups: 21-days and 180-days male offspring born and breastfed from mothers fed with
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standard (SD21; n=6 and SD180; n=15) or modified diet (VDD21; n=6 and VDD180; n=16). After weaning, the 180-days male offspring
was fed with standard until the day of the eutanasya, when BAT and white adipose tissue (WAT) were harvested for analysis *P<0,05 (CEUA
52/2018).

Results: VDD groups showed a reduction in the calcidiol serum concentration at both ages (5.3+0.3 vs 29+0.9 in SD21 group and 23+1.1
vs 40£2 in SD180 group). At 21 days of age, VDD group weighed less (32+1 vs 42+2 g in SD21 group) and showed a great loss of white
adipose tissue (WAT) mass (epididymal: 88+12 vs 184427 mg in SD21 group; retroperitoneal: 120£15 vs 263430 mg in SD21 group),
without changes in BAT mass. However, BAT showed a decreased content of lipid droplets, with no alterations on the content of BAT
noradrenaline as well as on thermogenic and mitochondrial proteins as estimated by Western blot. This was accompanied by lower serum
insulin (0.840.1 vs 2.3+0.3 ng/ml in SD21 group) and calcium concentrations (7+0.1 vs 8.7+0.1 mg/dL in SD21 group). Most of these effects
were reverted in the VDD180 group, which showed no differences in total body weight, but an increase in WAT (epididymal: 11.58+0.78
vs 7.98+0.53 mg in SD180 group, retroperitoneal: 9.73+0.68vs 6.92+0.62 mg in SD180 group), and BAT mass (382+34 vs 302+30 mg in
SD180 group) as well as in serum insulin levels (6,7+0,6 vs 3,5+0,5 ng/ml in SD180 group), without differences in plasma calcium levels.

Conclusions and Support: The data suggest that vitamin D deficiency during pregnancy and lactation results in a biphasic effect on BAT
development, with lower lipids droplets associated with reduced insulin levels at weaning, followed by an increased BAT mass and a
metabolic syndrome phenotype in adult life. Suport: FAPESP (2019/19993-6).
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Title: RECRUITMENT OF STRESS INDUCIBLE PROTEIN (STI1) PLAYS A PROTECTIVE ROLE IN THE HEART AGAINST
CARDIAC STRESS

Introduction: Previous data suggest that chaperones can play an important role during cardiac disease development. Among the chaperone
members, Stress inducible protein (STI1) is a key co-chaperone of Hsp70/Hsp90 machinery that has been studied in neurons, where it plays
a role in protein maturation and cytoprotection. In the heart, the role of STI1 is unknown. Importantly, we found that STI1 is present and
human hearts and its expression levels are reduced in heart failure patients.

Objective: The aim of this work is to investigate the role of STI1 in response to cardiac stress.

Methods: We used a genetically engineered haploinsufficient mice with global reduction of STI1 (STI1+/-) and littermate wild-type
mice (WT, C57/BL6). We subjected mice to cardiac stress by treating them with isoproterenol (ISO). Two distinct doses of ISO were
used in this study: 20mg/kg/day (i.p.) for 7 days or a single dose of high ISO 300mg/Kg (i.p.). Hearts were collected and subjected to
immunofluorescence, western-blot and proteomic analyses at 3 and 8 days after the injection. Experiments were performed according to
protocols approved by the Institutional Animal Care and Use Committee at UFMG (CEUA: 57/ 2013).

Results: Hearts from STI1+/- mice presented a 50% reduction in STI1 expression, compared to wild-type (WT). Moreover, western blot assay
revealed an increase in STI-1 expression after ISO treatment in WT mice, suggesting that this machinery is recruited under this condition.
Regardless the ISO dose used, both WT and STI-1KO+/- mice showed an increase in heart weight by tibia length ratio, when compared to
their saline-treated controls. Strikingly, only ISO-stimulated WT cardiomyocytes presented cardiomyocyte hypertrophy. Conversely, STI-
1KO+/- mice stimulated with ISO showed a significant increase in stromal tissue, inflammatory cells and collagen deposition. Proteomic
analyses indicated an inhibition of elf2a signaling, and NRF2-mediated oxidative stress response in STI-1KO+/- mice treated with
isoproterenol, compared to ISO/WT mice. Bioinformatics predictions also revealed an increase in proapoptotic response in hearts from
ISO-treated STI-1KO+/- mice. We validated these findings by showing a decrease in cardiomyocyte number with concomitant increase in
activated caspase in the cardiac tissue of ISO/STI-1KO-+/- mice.

Conclusions and Support: Our findings show STI1+/- mice are more susceptible to cardiac injury caused by adrenergic stress induced by
ISO, as demonstrated by the more aggravated cardiac phenotype seen in this model. These data uncover a novel protective role of STI1 in
the heart, and highlights its potential as a therapeutic target during cardiac disease development. Support: CNPq, CAPES, FAPEMIG, PRPq
and INCT NanoBioFar.
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Title: THE ROLE OF NITRIC OXIDE/GMPc PATHWAY ON VASCULAR RESPONSE TO MENTAL STRESS IN POSTMENOPAUSAL
WOMEN WITH TREATMENT-RESISTANT HYPERTENSION

Introduction: Approximately 21% of patients with hypertension fulfill the criteria of treatment-resistant hypertension (TRH). Those patients
usually present increased susceptibility to the development of mental stress (MS)-related cardiovascular events. This risk is even greater in
postmenopausal women, due to the diminished of estrogen-mediated cardioprotection. We suggest that the MS-induced decrease in nitric
oxide (NO) bioavailability may aggravate vascular function in those patients.

Objective: To determine the effects of increasing NO bioavailability during MS through inhibition of phosphodiesterase-5 (PDE-5) on
vascular response in postmenopausal women with TRH.

Methods: This is a cross-sectional, randomized, crossover, double-blind and placebo-controlled protocol. In two experimental sessions,
postmenopausal women with TRH [age: 61 + 4; systolic blood pressure (BP): 138 + 14; diastolic BP: 91 + 9; n=5] underwent a randomized
oral administration of PDE-5 inhibitor (iPDES5; sildenafil 50 mg) or placebo (PL). After 30 minutes, the patients were submitted to MS
(modified Stroop Color Word Test) for five minutes. Flow-mediated dilatation (FMD; vascular ultrasound) and pulse wave analyses
(applanation tonometry) were measured at baseline, immediately after (MS) and 30 minutes after MS (MS30). During all experimental
protocol, heart rate (HR) was measured by a lead II electrocardiogram and non-invasive beat-by-beat BP was continuously monitored by
finger photoplethysmography. Data are presented as mean + standard deviation. Two-way repeated measures ANOVA were used to compare
baseline, MS and MS30 measurements between PL and iPDES sessions. Paired Student’s T test was performed to compare the delta values
between baseline and MS30 of each session, followed by Cohen’s D test to demonstrate the effect size. This study protocol was approved
by the institution’s ethics committee (CAAE:79958017.3.0000.5243).

Results: Preliminary results showed that MS increased the HR (PL, baseline: 61 + 4 vs. MS: 69 + 4 bpm; iPDES5, baseline: 62 + 2 vs. MS:
72 + 3 bpm, p<0.01) and mean BP (PL, baseline: 115 + 14 vs. MS: 123 + 18 mmHg; iPDES, baseline: 111 + 18 vs. MS: 116 + 24 mmHg,
p<0.05) in both sessions. Baseline differences was observed in FMD between sessions (PL: 14,46 + 2,60 vs. iPDES5: 5,81 + 1,34 %, p=
0.02). However, there was a reduction in FMD immediately and 30 minutes after MS in the PL session (PL, MS: 3.42 + 3.57, MS30: 0.92
+4.44 %; p<0.01 vs. baseline), while FMD was higher 30 minutes after MSS in the iPDES5 session compared to both baseline and PL session
(iPDES, MS30: 11.36 £ 3.37 %, p=0.05 vs. baseline; p<0.01 vs. PL). Additionally, the FMD response 30 minutes after MS was higher in
iPDES compared to PL session with a medium effect size (APL: -13.54 +9.91 vs. AIPDES5: 5.55 + 7.71, p=0.02; Cohen’s D: 0.64). Regarding
aortic increment index (AIx-75%), no differences was observed throughout the protocol (PL, baseline: 39 + 3 vs. MS: 42 + 2 vs. MS30: 41
+ 3 %, p>0.05; iPDES, baseline: 41 & 4 vs. MS: 42 & 2 vs. MS30: 39 + 3 %, p>0.05) or in the response 30 minutes after MS. Nevertheless,
a large effect size of iPDES on Alx-75% 30 minutes after MS has been demonstrated (APL: 1.50 + 2.43 vs. AiPDES: 0.33 £+ 4.93, p=0.68;
Cohen’s D: 1.33).

Conclusions and Support: Present data suggest that the PDE-5 inhibition attenuates the deleterious effects of MS on endothelial function in
postmenopausal women with TRH. SUPPORT: FAPERJ, CNPq, CAPES, PROPPI/UFF.

ID: 3707

Area: FISIOLOGIA DE ORGAOS E SISTEMAS: CARDIOVASCULAR

Forma de Apresentagdo: TRABALHO ORAL

Autores: NAVES, LM (UFG, GOIANIA, GO, Brasil), MOURAO, AA (UFG, GOIANIA, GO, Brasil), FREIRIA-OLIVEIRA, AN (UFG,
GOIANIA, GO, Bras11) CASTRO, CH (UFG, GOIANIA GO, Brasﬂ) GOMES, R M (UFG, GOIANIA GO, Brasil), PEDRINO, G R
(UFG, GOIANIA GO, Brasil)

Instituigoes: UFG - Goidnia - Goias - Brasil

Title: Glutamatergic neurotransmission in RVLM is required for cardiovascular and sympathetic responses induced by PVN TNFa
Introduction: Studies demonstrate the involvement of the central nervous system (CNS) in the development and maintenance of hypertension.
In the hypothalamic paraventricular nucleus (PVN) and rostral ventrolateral medulla (RVLM) pro-inflammatory cytokines (PIC) have been
associated in driving sympathetic nerve activity (SNA) in support of neurogenic hypertension. However, the central pathways involved in
this process remain to be clarified.

Objective: Investigate the role of the RVLM glutamatergic neurotransmission in cardiovascular and autonomic responses induced by tumor
necrosis factor alpha (TNFa) in PVN in spontaneously hypertensive (SH) rats.
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Methods: SH rats (250-300g; ethics committee: n® 061/17-UFG) were anesthetized with a mixture of a-chloralose (40 mgzmL-1) and
urethane (400 mgzmL-1) and instrumented to record blood pressure (BP), heart rate (HR) and splanchnic SNA. Nanoinjections (50 nL) of
kynurenic acid (Exp group; n=7; glutamate receptor antagonist; S0mM) or vehicle (Sham group; n=5; ringers solution) were performed in
the RVLM prior to TNF+ (12 pM) nanoinjections in the PVN.

Results: Vehicle nanoinjections did not change the baseline BP (A: +0.2 + 1.5 %, 10 min after vehicle, from baseline), HR (A: -3.7 +
2.4 %, 10 min after vehicle, from baseline) or SNA (A: +7.2 = 1.6 %, 10 min after vehicle, from baseline) values. However, PVN TNFa
nanoinjections promoted progressive ramp-like increase in SNA (A: +82.8 £ 9.9 %, p < 0.05, 60 min after TNFa, from baseline) and did
not alter BP (A: +7.9 + 3.2 %, 60 min after TNFa, from baseline) and HR (A: +6.3 + 3.0 %, 60 min after TNFa, from baseline). Kynurenic
injections in RVLM did not change BP, HR and SSNA baseline values in Exp group (BP: A -3.8 + 3.2 %; HR: A -5.3 + 0.7 %; SNA: A
-2.5 + 3.8 %; 10 min after kynurenic, from baseline). In addition, the previous glutamatergic blockade of RVLM abolished the splanchnic
sympathoexcitation induced by nanoinjections of TNFa into PVN (Sham: A +82.8 + 9.9 % vs. Exp: A+2.3 £ 6.7 %, p < 0.05, 60 min after
TNFa), without affect BP (Sham: A+7.9 + 3.2 % vs. Exp: A+16.3 £ 2.0 %, 60 min after TNFo) and HR (Sham: A +6.3 + 3.0 % vs. Exp: A
+5.2 £4.1 %, 60 min after TNFa) responses.

Conclusions and Support: These results indicate that the sympathoexcitation promoted by TNFa into the PVN is dependent on glutamatergic
neurotransmission in RVLM. Support: CNPq, CAPES, FAPEG and FUNTEC.
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Title: ANGIOTENSIN-(1-7) MODULATES CARDIOVASCULAR EFFECTS OF ENDOTHELIN-1 IN NORMOTENSIVE AND
HYPERTENSIVE RATS.

Introduction: Angiotensin-(1-7) [(Ang- (1-7)] has broad protective effects in the cardiovascular system. Preliminary studies have shown
that Ang-(1-7) attenuated the pro-inflammatory effects of ET-1 in human microvascular endothelial cells. However, it is unknown whether
Ang-(1-7) can modulate other cardiovascular effects induced by ET-1.

Objective: To evaluate the influence of Ang-(1-7) on the cardiovascular effects of ET-1.

Methods: Male normotensive (Wistar, WT) and spontaneously hypertensive (SHR) rats were used. Blood pressure was assessed in awake
rats 24 hours after cannulation of the femoral artery and vein. ET-1 (0.3 nmol) was administered before and during infusion of Ang-(1-7)
(7 pmol/min). Coronary vasomotricity was assessed in isolated hearts using the Langendorff technique with constant flow. The hearts were
infused with either: ET-1 (0.1 nmol/L), Ang-(1-7) (1 nmol/L), ET-1 + Ang-(1-7) or A-779 (2 nmol/L) + Ang-(1-7) + ET-1. Vascular effects
were evaluated in isolated thoracic aortic rings with (E+) and without (E-) endothelium. ET-1 (10 pmol/L) was administered in the presence
or absence of Ang-(1-7) (100 nmol/L). All protocols were approved by the Animal Use Ethics Committee of the Federal University of Goids
(#039-17).

Results: Ang-(1-7) attenuated the increase of systolic and diastolic blood pressure induced by ET-1 in WT rats, but did not change the effect
of ET-1 in reducing the heart rate. ET-1 promoted a biphasic effect on the perfusion pressure (PP) of hearts isolated from WT, with an initial
coronary vasodilation followed by vasoconstriction. Ang-(1-7) reduced the vasodilation and potentiated the ET-1-induced vasoconstriction.
The A-779, a Mas receptor antagonist, blocked the vasodilation and reduced the potentiation of vasoconstriction promoted by Ang-(1-7).
In SHR hearts, the ET-1 promoted only coronary vasoconstriction, which was attenuated by Ang-(1-7). The A-779 blocked the attenuating
effect of Ang-(1-7) on ET-1-induced vasoconstriction. The aortic vasoconstriction elicited by ET-1 was greater in E- aorta from WT and
SHR. Ang-(1-7) potentiated the constrictor effect of ET-1 in E+ aorta from normotensive rats and the A-779 further potentiated this effect.
On the other hand, Ang-(1-7) attenuated the constrictor effect of ET-1 in E+ aortic rings from SHR and the A-779 blocked the Ang-(1-7)
effect.

Conclusions and Support: These results show that Ang-(1-7) is able to attenuate the pressor effect of ET-1 in normotensive rats. Furthermore,

Ang-(1-7) differently modulates the coronary and aortic effects of ET-1 in normotensive and hypertensive animals. Support: CAPES, CNPq
e FAPEG.
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Title: HIGH SALT AND SUCROSE INTAKE INCREASES BROWN ADIPOCYTE SIZE AND INDUCES UPREGULATION OF PPAR-a
OF YOUNG WISTAR RATS

Introduction: The development of obesity, nowadays, is related to the consumption of ultra-processed foods that are rich in carbohydrates
and sodium. There are some factors that promote the regulation of triglyceride metabolism and energy homeostasis. PPAR-a is activated
by increased circulating fatty acids. However, little is known about the relationship between high salt and sucrose diet and how it affects
PPAR signaling.

Objective: To evaluate the effects of a high salt/sucrose intake in the brown adipose tissue (BAT) morphology, in the lipid profile and the
expression of PPARa, PPARy, AKT and $3-AR in the BAT.

Methods: Male Wistar rats, 21 days old, were divided into two groups: control (CO), for which was offered tap water; and experimental
(SS), for which was offered a solution containing 1.8% NaCl and 20% Sucrose for 60 days. Both groups had ad libitum access to standard
chow. The animals were kept under controlled temperature (22 °C + 2 °C) and light/dark cycle (12/12). On the last day of experimental
period, after a 12-hour fast, euthanasia was performed to collect blood, white adipose tissue (WAT) and brown adipose tissue (BAT). Then,
biochemical measurements were performed to analyze the lipid profile, and histological analysis of BAT. Finally, BAT samples were
subjected to the quantification of PPARa, PPARy, AKT and f3-AR by western blot. The protocols were approved by the ethics committee
of the UFG (process no. 023/2015).

Results: At the end of the experimental period SS group showed reduced body weight (CO 3153 +11.3 g,N=9,vs. SS196.4+8.9 g N=
8) and as a consequence they were smaller when compared to the CO group (CO 20.38 +£0.27 cm, N=5, vs. SS 17.48 £0.39 cm, N =4). SS
group showed an increase in retroperitoneal adipose tissue (CO 466.3 = 60.5 g/bw., N =9, vs. SS 1125 + 87.0 g/bw., N = 8), periedidymal
(CO 547.8 £62.32 g/bw. vs. SS 932.8 = 103.7 g/bw, N = 8), inguinal (CO 282.7 + 38.32 g/bw, N =9, vs. SS 583.0 £ 63.11 g/bw, N = 8) and
brown adipose tissue (CO 203.9 + 33.26 g/bw, N =9, vs. SS 375.8 + 38.70 g/bw, N = 8). Adipocyte areas were increased in the SS group
(CO381.9+17.97 um?, N =4, vs. SS 500.3 £41.11 pum?, N =5). We observed an increase in PPARa expression, in the SS group, (51 £ 12
% N = 4/group) however, PPARy expression, UCP-1, B3-AR, AKT and pAKT did not show significant differences between groups. Also,
plasma levels of total cholesterol, triglycerides and HDL did not show significant differences between groups.

Conclusions and Support: In summary, our results show that high salt and sucrose diet, in youth, promotes loss in body mass gain and rats
development. In addition, the rats showed an increase in WAT and BAT, but without changes in the lipid profile. With the increase in PPAR-a
in BAT and adipocyte hypertrophy. Taken together our results suggest a compensatory effect on plasma lipid levels induced by high salt and
sucrose diet. Support: CAPES, CNPq, FAPEG, FUNTEC.
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Title: PARTICIPATION OF CATECHOLAMINERGIC A2 NEURONS IN RENOVASCULAR HYPERTENSION AND PULMONARY
VENTILATION IN THIS HYPERTENSION MODEL

Introduction: Recently, it was demonstrated that renovascular hypertension dependents on the carotid body integrity. Moreover, carotids
afferent modulated the ventilation in the two kidneys one clip model (2K1C). The A2 noradrenergic neurons receives information from
carotid body afferents, and mediates the ventilatory response to hypoxia in normotensive animals. However, the involvement of these
neurons in the cardiovascular and respiratory modulations in rats with renovascular hypertension remain unknown.

Objective: The present study examines the effects of A2 noradrenergic neurons lesions on the baseline of cardiovascular and respiratory
parameters in unanesthetized 2K1C rats. In addition, we sought to determine the involvement of A2 neurons on the ventilatory response
during hypoxia in these rats with renovascular hypertension.

Methods: All experimental and surgical procedures were approved by the Ethics Committee of the Universidade Estadual Paulista “Julio de
Mesquita Filho” - FOAr-UNESP (CEUA: 08/2018). Holtzman rats (150-180 g) were anesthetized (ketamine 10%; 1 mL/ kg and xylazine
2%; 0.7 mL/kg), received a silver clip around the left renal artery to induce hypertension (n = 16). In the same surgery, a telemetry
transmitter (TA11PAC-40) was placed in the abdominal aorta so that it was possible to record the mean arterial pressure (MAP) and heart
rate (HR) for 24 h, once a week. After three weeks, the animals were anesthetized to perform nanoinjections (100 nL) of anti-DBH saporin
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(0.105 ng - nl -1) in group 2K1C-LA2 (n = 7) or saline in group 2K1C (n = 8). After 6 weeks of placement of the silver clip, the 2K-1C rats
were submitted to full body plethysmography to obtain baseline respiratory frequency (fR), tidal volume (VT) and minute volume (VE) and
after hypoxia stimulation (7% 0O2).

Results: The histological analysis showed that nanoinjegdes saporin anti-D PH reduced on average 67% of the neurons in 2K1C group
A2 -LA2. We observed a decrease in MAP in animals 2K1C-LA2 (149.6 = 5 mmHg vs. 2K1C: 171.4 + 4 mmHg). Regarding pulmonary
ventilation, animals 2K1C-LA2 showed a reduction in baseline values VT (4.39 + 0.22 mL/Kg vs. 2K1C: 6.50 + 0.49 mL/Kg) and VE
(539.2 £47.7 mL/Kg/min vs. 2K1C: 851.5 + 52.8 mL/Kg/min), no change in fR was observed. The ventilatory response of animals 2K 1C-
LA2 to hypoxia not different from baseline, but reduced when compared to group 2K1C: VT (2K1C-LA2: 5.59 + 0.48 mL/Kg vs. 2K1C:
7.81 £ 0.4 0 mL/Kg) and VE (743.0 = 76.9 mL/Kg/min vs. 2K1C: 1251.0 £+ 49.6 mL/Kg/min).

Conclusions and Support: These findings suggest that A2 noradrenergic neurons integrate the central pathways involved in raising arterial
blood pressure in 2K-1C rats.. In addition, these neurons play an important role in central control of ventilation in baseline and during
hypoxia conditions in renovascular hypertensive rats. FUNTEC, FAPEG, CAPES, CNPq and FAPESP
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Title: EFFECTS OF SHORT-TERM SUSTAINED HYPOXIA ON THE ELECTROPHYSIOLOGICAL PROPERTIES OF CAROTID
BODY GLOMUS CELLS FROM RATS

Introduction: The carotid bodies peripheral chemoreceptors, besides their role as sensors for acute changes in PaO2, contribute to the
ventilatory acclimation in response to sustained hypoxia (SH). The sustained activation of the carotid bodies produces active inspiratory
and expiratory responses, generating a persistent pulmonary hyperventilation. Herein, we hypothesized that short-term SH increases the
excitability of the carotid body glomus cells from rats.

Objective: To evaluate the effects of short-term SH on the electrophysiological properties of the carotid body glomus cells from rats.

Methods: Rats were submitted to short-term SH (FiO2 = 0.1) or normoxic (FiO2 = 0.21) conditions during 24 hours. The carotid bodies
glomus cells were then isolated and plated on glass coverslips. The electrophysiological properties were recorded using whole cell patch
clamp, in the voltage-clamp configuration for membrane conductance analysis, and in the current-clamp configuration for membrane
potential and input resistance analyses (CEUA #195/2019).

Results: Short-term SH did not affect cell capacitance (2.63 £ 1.27 vs 2.57 + 1.07 pF; p=0.95; n=18), membrane conductance (0.85 + 0.58
vs 0.56 + 0.49 nS; p=0.12; n=18), input resistance (2.11 + 2.12 vs 3.03 + 2.45 GQ; p=0.22; n=18 and n=17, respectively) or membrane
potential (-25.31 £ 16.03 vs -33.12 + 15.04 mV; p=0.07; n=18 and n=17, respectively). On the other side, holding current (-50 mV; -30.51
+26.43 vs -14.87 + 13.53 pA; p=0.03; n=18) significantly increased after short-term SH.

Conclusions and Support: We conclude that short-term SH does not increase the excitability of carotid body isolated glomus cells from rats.
Financial support: CAPES and FAPESP.
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Title: CARDIOVASCULAR OUTCOMES RELATED TO EXCESSIVEALCOHOL USE BY VULNERABLE HOMELESS POPULATION
IN DOWNTOWN SAO PAULO

Introduction: Cardiovascular diseases (CVD) emerge first among the causes of death in Brazil, representing 30% of the cases reported
in the country in 2019. The WHO in the recent survey conducted in 2015 about 17.7 million people died representing 31% of the global
population. In the case of people in a situation of street vulnerability, a greater problem in this context of risk factors (RF) for cardiovascular
diseases is observed. Among them, excessive alcohol use is an important RF for cardiovascular involvement in adding the curve for
coronary heart disease, heart failure, transient ischemic attack, and peripheral arterial disease including cardiac arrest.
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Objective: To relate alcohol consumption and its cardiovascular effects in the vulnerable homeless population in downtown Sao Paulo.

Methods: We used the quantitative method, being an exploratory and cross-sectional field research, approved by the Institutional Ethics
Committee under protocol 036417,CAAE:21519413.40000.5511. Conducted in downtown Sao Paulo, the survey included 200 volunteers
in vulnerable homeless situations between November 2019 and March 2020, between 18 and 60 years old, submitted to a questionnaire
previously selected for convenience. We applied an instrument with socio-demographic characterization, indexing THE, for cardiovascular
diseases, with measurement of blood pressure and heart rate and anthropometric data

Results: After data analysis and statistical treatment, we observed that the population studied has gender characteristics: 64% male, 7% female
3% Transsexuals from 100% of the interviewees 74% reported using alcoholic beverages, those who claim not to use alcoholic beverages
stands out 18% of the population studied, 84% of the interviewees in general did not know how to characterize alcohol consumption as
an RF. Against hand to another identified result regarding the use of health services, as a form of self-care and control, we observed as a
response, a low demand for them associated with broad disinformation.

Conclusions and Support: We conclude that alcohol use is related to frequent lifestyle and substitute for other fluids such as water, and
for psychoemotional and active purposes, of the population studied. It is possible to observe that it contains several reasons for alcohol
consumption, misinformation observed in the population, the lack of demand for health units for treatment is a great challenge for the SUS,
educating and raising awareness of the population and the health team about the harms of alcohol abuse. Nursing plays a fundamental role
in promoting lifestyle changes based on public health practices, interventional proposals and reducing the incidence of alcoholism, in order
to improve quality of life. Keywords: Heart disease; Risk Factors; Alcoholism; Cardiovascular diseases, Nursing interventions.
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Title: Hypothyroidism impairs fasting-induced autophagy and metabolic adaptaion in the heart of rats

Introduction: Hypothyroidism is a risk factor for heart failure and is associated with increased mortality by cardiovascular diseases. Thyroid
hormones (THs) are well known for playing a crucial role in heart homeostasis and function. However, THs regulation of heart metabolism
remains poorly understood, especially in a hypothyroid state. Additionally, hypothyroidism effects on autophagy, a physiological process by
which cellular constituents are degraded for recycling and use as an energy source, are unknown in the heart. Autophagy plays an essential
role in providing cellular adaptation and protection in environmental stress conditions, such as fasting.

Objective: Investigate the influence of the hypothyroid state in autophagy, energy metabolism, and mitochondrial function-related genes in
the heart at fed and fasting conditions.

Methods: Male Wistar rats were divided into four groups: euthyroid (Eu; n=8), euthyroid + fasting (Eu+Fas; n=8), hypothyroid (Hypo; n=8)
and hypothyroid + fasting (Hypo+Fas; n=8). Hypothyroidism was induced with methimazole (0.03%) diluted in drinking water, provided
for 3 weeks (Ethics Committee #757). Twenty-four hours before the end of the treatment, food was withdrawal from Eu+Fas and Hypo+Fas
groups. On the day after, animals were euthanized and the left cardiac ventricles were weighed and frozen for analysis. mRNA expression
was analyzed by qPCR. Statistical analysis was performed using One-way ANOVA test followed by Tukey post-test.

Results: Consistent with the literature, fasting increased mRNA expression of autophagy markers (Becnl, Atg5, Mapllc3b), fatty acid-
responsive genes (Pdk4, Ppara, Dgat2, Lpl, Acadm) and mitochondrial-related genes (Ppargcla, Uqcrc2, AtpSfbl, Opal). Interestingly,
despite not affecting the expression of most of the genes analyzed in the fed state, hypothyroidism impaired fasting effects on autophagy, lipid
metabolism, and mitochondrial function. This compromised response in the hypothyroid-fasted animals was not compensated by changes in
the heart glucose metabolism-related genes (Glutl, Glut4, Hk). These results suggest THs are critical for autophagic and metabolic response
to fasting in the heart. Thus, the adaptive cellular response upon fasting might be deficient in this tissue in the hypothyroid condition. Sirtl
expression, a master metabolic regulator, was also increased by fasting in euthyroid animals, and an upward profile of Sirtl levels was also
found in hypothyroid groups, regardless of nutrition status. However, SIRT1 established effects stimulating autophagy, metabolism and
mitochondrial function were not identified in those animals, suggesting the presence of adequate levels of THs are necessary to elicit the
effects of SIRT1 in the heart.

Conclusions and Support: The present findings suggest that THs are critical for autophagic and metabolic response to fasting, and are also
important for evoking SIRT1 effects in the heart. Support: FAPERJ, CAPES, CNPq, Proppi-UFF.
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Title:  SHORT, MEDIUM AND LONG-TERM CONSEQUENCES OF PRENATAL CHRONIC STIMULATION OF THE
ENDOCANNABINOID SYSTEM ON CARDIORESPIRATORY CONTROL OF MALE AND FEMALE RATS

Introduction: The prenatal period is highly sensitive to pharmacological interventions; thus, the cardiorespiratory network development can
be affected by the use of drugs of abuse during pregnancy, leading to short, medium or long-term consequences of the offspring. Cannabis
use in pregnancy has increased, specially with the legalization for recreational use in many countries. Exposure to cannabinoids in utero can
disturb the fetal endogenous cannabinoid system, since the psychoactive compounds of Cannabis acts directly on this system. The effects of
external cannabinoids on the central cardiorespiratory network development, as well as in the chemosensitivity and the future consequences
in postnatal life is still unclear.

Objective: Therefore, the present study aimed to evaluate the effects of prenatal exposure to cannabinoid on the cardiorespiratory control
system, metabolic rate and mitochondrial respiration of neonatal (PO, P12-13), juvenile (P27-28) and adult (P80) male and female rats.

Methods: Osmotic pumps were implanted subcutaneously in pregnant rats at embryonic day 0 and delivered vehicle or CB1 receptor
agonist (WIN 55212-2, 0.5 mg/Kg/day) for 21 days. Ventilation (VE) of neonatal animals was recorded by pressure plethysmography and
whole-body plethysmography for juvenile and adult rats during normoxia normocapnia, hypercapnia (7% CO2) and hypoxia (10% O2). The
02 consumption (VO2) was measured by indirect calorimetry method. The mean arterial pressure (MAP) and heart rate (HR) of juvenile
and adult rats also were monitored under these conditions. For adult rats, EEG and EMG electrodes were implanted to record sleep and
wakefulness state. Mitochondrial respiration of brainstem was determined by oxygen consumption monitored by Oxygraph-2k respirometer
in neonatal and juvenile rats.

Results: Cannabinoid use during pregnancy resulted in a higher basal VE of PO and P27-28 treated male rats compared to control groups.
The hypercapnic ventilatory response (HCVR) was higher for treated males at PO, P12-13 and P27-28. In addition, P80 treated males had
an increased HCVR during sleep. For females, P12-13 and P27-28 treated rats showed an increased HCVR, but P80 treated rats showed
an attenuated HCVR during sleep. The hypoxic ventilatory response was higher only in treated males at PO and P80 during sleep. The
ventilatory changes were not correlated with metabolic rate alterations. With regard to the cardiovascular parameters, only a small decrease
in the HR was observed in the P27-28 treated male group during CO2 challenge. For adults, treated females showed a hypertensive response
during 7% CO2 and 10% O2, and an increased HR during hypoxia, whether in sleep or wakefulness state. The mitochondrial respiration
analysis showed a higher endogenous uncoupling, and increased uncoupling percentage with lower liquid phosphorylation for PO treated
males. At P12-13 ages, male treated rats showed a lower O2 consumption during uncoupling stimulation, and an increase in the percentage
of phosphorylation.

Conclusions and Support: The results suggest that prenatal chronic stimulation of endocannabinoid system promotes alteration in the
respiratory system development affecting mainly males and the chemosensitivity to CO2. Brainstem mitochondrial function seems to be

affected for the males in the early ages. Additionally, prenatal WIN-treatment mainly affects cardiovascular control of females in a long-term
resulting in hypertension. Financial support: FAPESP and CNPq.
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Title: THE EFFECT OF ACUTE AEROBIC EXERCISE ON REDOX HOMEOSTASIS AND MITOCHONDRIAL FUNCTION OF RAT
WHITE ADIPOSE TISSUE

Introduction: Physical exercise is characterized by an increase in physical and metabolic demand in face of physical stress. It is reported that
a single exercise session induces physiological responses through redox signaling to increase cellular function and energy support in diverse
organs. However, little is known about the effect of a single bout of exercise on the redox homeostasis of white adipose tissue (WAT).

Objective: We aimed at evaluating the effects of acute aerobic exercise on WAT redox homeostasis and mitochondrial metabolism.
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Methods: Adult male Wistar rats weighing 400—450 g with 18 weeks age were maintained in an animal room with controlled lighting (12-h
light-dark cycle) and temperature (23—24°C). The Institutional Committee for Use of Animals in Research approved the study (Protocol
No. 132/18 and Process No. 01200.001568/2013-87). Animals were submitted to a single aerobic exercise session and were divided into
five groups: control (CTRL, without exercise), and euthanized immediately (Oh), 0.5, 1, or 2 hours after the end of the exercise session.
According to the respective time, they were euthanized and NADPH oxidase and antioxidants enzymatic activity, mitochondrial function
and ROS production, oxidative damage markers, and cytoprotective mRNA levels were analyzed.

Results: NADPH oxidase activity was higher in Oh and 0.5h group when compared to CTRL group (p<0.0001). Extramitochondrial ROS
production was higher in Oh group in comparison to CTRL and 2h groups (p<0.0001). Mitochondrial respiration in phosphorylative state
increased in 0 h group when compared to CTRL, 0.5, 1, and 2h groups. On the other hand, mitochondrial ATP production was lower in
Oh in comparison to 0.5h group, increasing in 1 and 2h groups when compared to CTRL and Oh groups (p<0.05). CAT activity was lower
in all exercised groups when compared to CTRL (p<0.05). Regarding oxidative stress biomarkers, we observed a decrease in reduced
thiol content in Oh group compared to CTRL and 2h group (p<0.05), and higher levels of protein carbonylation in 0 and 0.5h groups in
comparison to the other groups(p<0.001). The levels returned to basal condition in 2h group. Furthermore, aerobic exercise increased NRF2,
GPX2, HMOXI1, SODI1, and CAT mRNA levels (p<0.05).

Conclusions and Support: Taken together, our results suggest that one session of aerobic exercise can induce a transient pro-oxidative
state in WAT, followed by an increase in antioxidant and cytoprotective gene expression. This research was funded by National Council
for Scientific and Technological Development (CNPq), Coordination for the Improvement of Higher Education Personnel (CAPES), and
Research Support Foundation of the State of Rio de Janeiro (FAPERJ).
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Title: SELECTIVE LOSS OF KNDY NEURONS IN FEMALE RATS REVEALS MULTIPLE ROLES IN GONADAL AND PROLACTIN
AXES

Introduction: Hyperprolactinemia, a highly prevalent dysfunction of the hypothalamus-pituitary axis, is frequently associated with
reproductive disorders in women. An important stimulator of the hypothalamus-pituitary-gonadal axis is kisspeptin, a key neuropeptide for
fertility. Hypothalamic arcuate nucleus (ARC) neurons that coexpress kisspeptin, neurokinin B and dynorphin A (KNDy) play an important
role in the control of luteinizing hormone (LH) and prolactin (PRL) secretions, but the neuroendocrine mechanisms involved are to be
elucidated.

Objective: To determine the effects of selective neurochemical ablation of KNDy neurons on the estrogenic regulation of LH and PRL
secretion in female rats.

Methods: Adult female Wistar rats received intra-ARC stereotaxic injections of neurokinin B receptor 3 agonist conjugated with saporin
(NK3-SAP; n = 5) or vehicle (Veh; n = 6). Estrous cyclicity was monitored over 21 days followed by ovariectomy. Ovaries were processed
for histological analysis. Rats were treated with estradiol (E2) cypionate (OVX+E2; 10 pg/rat, s.c.) daily for 3 days. On the fourth day,
blood samples were withdrawn from the tail tip at 30-min intervals from 13:00 h to 19:00 h. After 6 days, the rats received oil treatment for
additional 3 days (OVX). and blood samples were collected using the same protocol. Whole blood LH and PRL levels were measured by
ELISA and brains were immunohistochemically labeled for kisspeptin, tyrosine hydroxylase (TH) and phosphorylated TH (pTH).

Results: NK3-SAP animals displayed an average loss of 66% in the number of kisspeptin-immunoreactive (ir) neurons in the ARC (P
< 0.001). This lesion decreased body weight gain (P < 0.001) and caused irregular estrous cycles (P < 0.05). Ovarian analysis revealed
increased follicular atresia (P < 0.05) and a reduced number of small healthy follicles (P < 0.05) in NK3-SAP rats. However, ovulation
was not affected, as revealed by the unchanged number of corpora lutea. In the OVX+E2 model, E2-induced LH surge was amplified (P
< 0.01) and advanced by 1 hour (P < 0.05). The PRL surge, in turn, was attenuated in NK3-SAP rats (P < 0.01). In the OVX model, basal
LH secretion was unaffected by the NK3-SAP lesion, and PRL levels were undetectable in both groups. NK3-SAP and Veh rats presented
similar number of TH-ir neurons in the ARC but the pTH-ir and pTH/TH ratio were increased in the median eminence of NK3-SAP rats (P
<0.05).

Conclusions and Support: Selective loss of KNDy neurons differently affects E2 regulation of LH and PRL secretion in female rats. Our
results support a inhibitory role of KNDy neurons in the generation of the LH surge. The partial loss of KNDy neurons seems to facilitate the
LH surge and ovulation even in a condition of irregular estrous cyclicity. The reduction of PRL surge, associated with the increased activity
of tuberoinfundibular dopaminergic neurons, reveals that KNDy neurons inhibit neuroendocrine dopamine and this effect is implicated in
the E2-induced increase in PRL secretion. This suggests a new pathway for the neuroendocrine control of PRL secretion, in which KNDy
peptides orchestrate changes in the PRL release through dopaminergic neurons. Thus, KNDy neurons seem to exert multiple hypothalamic
effects impacting the female reproductive function. Support: CNPq, CAPES and FAPEMIG.
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Title: ESTROGEN-INDUCED PROLACTIN SECRETION IN FEMALE RATS INVOLVES DAILY DOPAMINERGIC SIGNAL AND
ALTERED PITUITARY RESPONSIVENESS TO HYPOTHALAMIC INPUTS

Introduction: In rodents, 17B-Estradiol (E2) induces a PRL surge on the afternoon of proestrus (PRO). Although dopamine (DA) is known
to tonically inhibit PRL release, the neuroendocrine mechanism involved in the E2 regulation of PRL release is not completely understood.

Objective: We used models of low and high physiological levels of E2 in female rats in order to investigate the essential neuroendocrine
components responsible for the E2-induced increase in PRL secretion.

Methods: Ovariectomized (OV) rats (CEUA N°100/2012) were treated with oil (OV; n = 6) or E2 at the doses of 4 (OVE-4, n = 5) or 80
(OVE-80; n =5) pg/kg b.w. Rats on diestrus (DI; n = 8) and PRO (n = 7) were used as physiological controls. Propyl pyrazole triol (PPT, n
=5) and diarylpropionitrile (DPN, n = 3) were used as selective agonists of estrogen receptor (ER)a and ERB, respectively. Blood samples
were collected hourly between 13—18 h for hormonal measurements. Double-label immunohistochemistry to tyrosine hydroxylase (TH)
and phosphorylated TH (pTH) was performed in the median eminence (ME). DA and 3,4- dihydroxyphenylacetic acid (DOPAC) levels
were measured in the ME and neurointermediate lobe of pituitary (NIL). Fos immunoreactivity was investigated in hypothalamic areas.
Expression of selected genes was measured by qPCR in the paraventricular nucleus (PVN) and anterior pituitary.

Results: Both doses of E2 promoted afternoon surges of PRL in OVE-4 and OVE-80 rats, similar in time (1518 h) and magnitude (300-500
ng/mL) to that of PRO. There was no surge of PRL in OV or DI rats, which in turn displayed a small increase in PRL levels (20-50 ng/mL)
at 18 h. By the time of the PRL surge, the pTH/TH ratio in the ME was lower in OVE-80 rats compared with OVE-4 and OV (P < 0.05)
and did not differ between PRO and DI rats. No change in Fos expression associated with the PRL surge was found in the preoptic area,
periventricular nucleus, or PVN. None of the E2 treatments altered oxytocin (OT) gene expression in the PVN either. Additionally, OV,
OVE-4 and OVE-80 rats displayed an equal reduction in DOPAC and DOPAC/DA ratio in the ME and NIL at 18 h compared to other time
points during the day (P < 0.001). On the other hand, both doses of E2 reduced the gene expression of ERa, ERB, and dopamine D2 receptor
(P <0.01) and increased the gene expression of OT receptor (P < 0.01) in the pituitary, whereas progesterone receptor mRNA was increased
only by 80 pg/kg E2 (P < 0.001). Confirming the role of ERs, both PPT and DPN were able to induce an afternoon surge of PRL (P <0.01),
with 3 times higher levels in OV+ PPT rats (P < 0.05).

Conclusions and Support: Our findings demonstrate that both low and high physiological levels of E2 are able to generate PRO-like surges
of PRL. The activity of hypothalamic neurons involved in the control of PRL secretion was not found to be altered in association with the
occurrence of the PRL surge. Conversely, a daily afternoon decrease in DA inhibitory tone is observed regardless of the E2 status. In turn, E2
modulates ERo and ERB genes and stimulates the expression of dopamine D2 and OT receptor in the pituitary. Thus, these pituitary effects
seem to alter lactotroph responsiveness to the inhibitory and excitatory hypothalamic inputs and, therefore, are permissive to the occurrence
of the afternoon surge of PRL secretion. FINANCIAL SUPPORT: CNPq, FAPEMIG.
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Title: TREATMENT WITH CINAMALDEHYDE RESTORES MOLECULAR AND FUNCTIONAL DESORDERS IN THE TESTICLE
IN AN ANIMAL MODEL OF FRUTOSE-INDUCED METABOLIC DYSFUNCTION

Introduction: Several metabolic dysfunctions, such as obesity, type 2 diabetes, insulin resistance, dyslipidemia, and chronic subclinical
inflammation, can affect reproductive physiology leading to infertility. Cinnamaldehyde, the main component of cinnamon oil, has
hypoglycemic, hypolipidemic, anti-inflammatory and antioxidant effects. However, the cinnamaldehyde potential to improve male
reproductive function has been poorly explored.

Objective: To evaluate if treatment with cinnamaldehyde is effective in reversing or mitigating molecular and functional changes in the
testicle induced by fructose overload.
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Methods: Adult male Wistar rats were divided into 3 groups: Control (CT), drinking water ad libitum; Fructose (FR), 20% fructose in
drinking water ad libitum; Fructose + Cinnamaldehyde (CI), 20% fructose in drinking water ad libitum + cinnamaldehyde 40mg/kg of body
weight, via gavage, for 8 weeks. All procedures were approved by the Ethics Committee of Animal Use of Fluminense Federal University
#757). It was evaluated body mass gain and visceral fat depots mass; sperm parameters; glycemia and serum lipid profile by colorimetric
assay; testicle mRNA levels by RT-qPCR.

Results: There were no differences in blood glucose, visceral fat mass and body weight gain among groups. However, fructose-overload
induced higher serum levels of triglyceride (p=0.0116), total cholesterol (p=0.0474), LDL (p=0.0480), and VLDL (p=0.0116) compared to
the control group. Cinnamaldehyde treatment decreased serum lipid profile to control levels. The FR group exhibit lower testicle width (FR
vs CT, p<0.001), and cinnamaldehyde normalized this parameter. Although fructose reduced prostate mass (FR vs CT, p=0.0220), the CI
group presented an enlarged prostate (CI vs CT, p=0.0410). There were no changes in the mass of the testicles, epididymis, seminal vesicle,
or testicular height among groups. In the sperm evaluation, the FR group exhibited lower sperm concentration (p=0.0103), sperm viability
(p=0.0290), and membrane functionality (p=0.028), compared with the CT group. Interestingly, cinnamaldehyde normalized all these
damages induced by fructose overload. Analyzing the expression of steroidogenesis-related genes, the FR group showed a decrease in the
expression of Star (FR vs CT, p=0.0253), Cyp19al (FR vs CT, p=0.0260), and Srd5al (FR vs CT, p=0.0433), and cinnamaldehyde treatment
restored the expression of those genes to control levels. Both FR and CI groups showed lower expression of Srd5a2 (FR vs CT, p=0.001;
CI vs CT, p=0.0047). There were no changes in the expression of Hsd3b2 and Cyp17al among groups. Concerning inflammation-related
genes, the FR group showed higher expression of Tnfa (FR vs CT, p=0.0138), I11b (FR vs CT, p=0.0327), and 116 (FR vs CT, p=0.0065),
that were normalized by the cinnamaldehyde treatment. Although there was no change in Bcl2 mRNA levels among groups, the expression
of the pro-apoptotic gene Bax was lower in the CI group compared to the FR group (p=0.0121). Regarding cholesterol metabolism-related
genes, the fructose overload induced an increase in Ldlr expression (FR vs CT, p=0.0139) that was normalized in the CI group. There was
no change in Srebp2 expression.

Conclusions and Support: Fructose overload induced molecular and functional disorders in the testicle of rats, that were normalized by the
cinnamaldehyde treatment, suggesting a protective effect of cinnamaldehyde in the male reproductive system under metabolic disturbances.
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Title: PLASMA DYNAMIC AND NEUROPROTECTIVE ROLE OF LACTATE FOLLOWING NEONATAL HYPOXIA-ISCHEMIA

Introduction: Hypoxia-ischemia (HI) is an important cause of neonatal death and permanent neurological disabilities. Even though lactate
(LAC) has shown neuroprotective effects in animal models of cerebral ischemia, understanding of its plasma dynamic is important to allow
its use as a cerebral metabolic fuel in neonates that underwent hypoxic-ischemic events.

Objective: To investigate plasma LAC levels after experimental HI and following an intraperitoneal (i.p.) injection of LAC; to analyze if an
i.p. administration of LAC affects brain LAC concentrations; to evaluate if LAC administration after HI reduces the volume of brain lesion.

Methods: Seven-day-old (P7) Wistar male and female rats were submitted to a surgery for ligation of the right common carotid artery
followed by exposure to a hypoxic atmosphere (8% of oxygen) for 60 min. Blood samples were collected at 5, 20, 30 and 45 minutes after
HI (n=8). Sham animals were kept in normoxia and had its blood collected at the same timepoints. Another group of animals (P7) with
no previous manipulation received an i.p injection of either LAC or vehicle (phosphate-buffer saline, PBS) and had its blood collected at
5, 30, 45 and 90 minutes after the injection (n=6). Moreover, the hypothalamus of these animals was collected to determine brain lactate
concentrations. To evaluate the volume of the brain lesion, additional animals (P7) were assigned to four experimental groups: HI (rats
submitted to HI that received PBS), HI+LAC (rats submitted to HI that received LAC), SHAM (underwent a fictitious surgery and received
PBS) and SHAM+LAC (SHAM rats that received LAC) (n=8). LAC was administered intraperitoneally following HI. Animals were
cuthanized in P9 and their brains were sliced (3mm thickness) and stained with TTC (triphenyltetrazolium chloride). The sections were
digitalized and the volume of the brain infarct (ipsilateral to carotid occlusion) was expressed as a percentage of lesion relative to the volume
of the hemisphere contralateral. Data were analyzed by two-way ANOVA followed by Bonferroni and expressed as mean+SEM. This study
was approved by the Institutional Animal Care and Use Committee of the Hospital de Clinicas de Porto Alegre (#2018-0258).

Results: Plasma levels of LAC increased at 5 minutes following HI (p<0.05), and returned to baseline values after 30 minutes. Five
minutes after an i.p. injection of lactate, plasma levels of lactate increased 4-fold (p<0.05) and returned to control levels in 45-90 minutes.
Hypothalamic levels of LAC were higher in LAC-injected animals (p<0.05). Brain infarct was reduced in both male and female rats from
HI+LAC group as compared to HI group (p<0.05).

Conclusions and Support: These results suggest LAC administered intraperitoneally reaches the brain and could act as an energy substrate,
reducing the brain lesion in neonatal rats submitted to HI. Additional experiments are required in order to understand the mechanism of
action by which LAC is protecting the brain. This study was supported by Conselho Nacional de Desenvolvimento Cientifico e Tecnologico
(CNPq), Fundo de Incentivo a Pesquisa e Eventos from Hospital de Clinicas de Porto Alegre (FIPE/HCPA), and Fundagdo de Amparo a
Pesquisa do Estado do Rio Grande do Sul (FAPERGS).
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Title: P2X3 RECEPTOR EXPRESSION IN CARDIOVASCULAR TARGET ORGANS IN RATS WITH CARDIOVASCULAR DISEASE

Introduction: Cardiovascular diseases (CVD) are the leading causes of death in Brazil and worldwide. Previous studies have demonstrated
increased purinergic P2X3 receptor subtype expression in the carotid body from hypertensive rats and human patients with CVD. In
hypertensive rats, systemic antagonism of P2X3 receptors normalized carotid body dysfunction, reduced arterial pressure and basal
sympathetic activity. Recent data from our laboratory showed that chronic systemic inhibition of P2X3 receptors prevented the progression of
heart failure (HF) in rats supporting the novel idea that P2X3 receptors are a potential new therapeutic target for treating CVD. Nevertheless,
to the best of our knowledge there are no reports describing expression levels of P2X3 receptors in the heart or blood vessels in CVD.
Therefore, we tested the hypothesis that expression of P2X3 receptors changes in target organs, of rats with CVD.

Objective: To evaluate P2X3 receptor expression in the left ventricle, aorta, mesenteric artery and perivascular tissue of the aorta from HF
rats, and rats fed with a high-fat diet (HFD).

Methods: All animal care and experimental procedures were approved by the Committee of Animal Research Ethics from Federal University
of Santa Catarina (CEUA/UFSC, number 2351090518). Rat groups included: sham coronary ligation (Sham; n=3-5), HF (n=5-8), standard
diet (n=4-6) and HFD (n=4-6). HF was induced by ligation of the left anterior descending coronary artery; rats were studied 6 weeks after
the surgical procedure. Sham-operated rats underwent similar surgical procedures but did not undergo coronary artery ligation. The HFD
consisted of standard rat chow, peanuts, milk chocolate and sweet biscuits in the proportion of 3:2:2:1. The rats were fed with the HFD for
7 weeks. P2X3 receptor expression was quantified by Western blotting.

Results: HF animals demonstrated increased cardiac (T-Test, t=4.446, p=0.001) and pulmonary index (T-Test, t= 3.448, p= 0.005), reduced
left ventricle contractility (T-Test, t= 4.571, p= 0.001) and relaxation (T-Test, t= 4.060, p= 0.003). HFD showed higher body weight
compared to the standard diet group (Two-way ANOVA, p=0.0001). The receptor was present in each of the organs studied (left ventricle,
aorta, mesenteric artery and perivascular tissue of the aorta). However, no difference in a detectable level between rat groups was observed,
i.e. HF rats compared with the Sham, or HFD compared to standard diet rats.

Conclusions and Support: We show that P2X3 receptor expression was detectable in cardiovascular structures such as heart, aorta, arteries
and perivascular fat but neither HF nor a HFD altered expression levels, which is in stark contrast to that detected in the carotid body of rats
with CVD. Support: CNPq, CAPES and FAPESP.
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Title: EFFECTS OF ANGIOTENSIN-(1-7) IN PREGNANCY-INDUCED CARDIAC HYPERTROPHY.

Introduction: It is widely known that Angiotensin-(1-7) [Ang-(1-7)] has protective effects against pathological cardiac hypertrophy.
Recently, our group has demonstrated that Mas receptor has an important role in the development of pregnancy-induced cardiac hypertrophy
in normotensive rats. However, the effects of Ang-(1-7) on gestational cardiac remodeling in hypertensive rats are unknown.

Objective: The aim of this study was to evaluate the effects of Ang-(1-7) on the gestational cardiac hypertrophy in hypertensive rats.

Methods: Normotensive (Wistar) and Spontaneously Hypertensive Rats (SHR, 280g-300g) were divided into following groups: i) Non-
Pregnant Wistar; ii) Pregnant Wistar; iii) Non-Pregnant SHR; iv) Pregnant SHR and; v) Pregnant SHR treated with Ang-(1-7). The Ang-
(1-7) (24 pg/kg/h, s.c., osmotic mini-pumps) was administered over the gestation period. Systolic blood pressure (SBP) was assessed by
tail plethysmography (CEUA/UFG 039/14). Pregnant rats were euthanized on the twentieth day of gestation and gestational and fertility
parameters were assessed. The medial part of the left ventricle (LV) were collected for histological analysis.
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Results: Pregnancy increased the diameter of cardiomyocytes in WT-G when compared to WT (12.2 £ 0.13 vs 10.7 £ 0.09 um in WT, p
<0.05). Pregnancy also increased the size of cardiomyocytes in SHR-G (17.20 + 1.6 vs 14.02 + 0.13 pm in SHR, p <0.05). Treatment with
Ang- (1-7) completely reversed this effect in SHR (12.60 + 0.13 vs 17.20 £ 1.6 um in SHR-G, p <0.05). An increase in interstitial fibrosis
was observed in the left ventricle of WT-G (10.82 + 0.58 vs 6.04 = 0.43 pm in WT, p <0.05) and in SHR-G (16.91 + 1.02 vs 12.33 + 0.55%
in SHR, p <0.05). SHR-G Ang- (1-7) showed a decrease in interstitial vibrosis when compared to the SHR-G group (7.31 £ 0.49 vs 16.91
+ 1.02% in SHR-G, p <0.05). Perivascular fibrosis in the left ventricle of SHR-G was greater (5.67 + 0.55 vs 4.15 = 0.39% in SHR, p
<0.05) and (5.67 + 0.55 vs 4.03 + 0.24% in WT, p <0.05). Ang- (1-7) decreased the interstitial deposition of the extracellular matrix in SHR
hearts (4.07 = 0.41 vs 5.67 £ 0.55% in SHR, p <0.05). Treatment with Ang- (1-7) did not change the gestational parameters (weight gain of
pregnant rats, pre-implantation loss, post-implantation loss and number of fetuses) in hypertensive rats hypertensive pregnant rats through
blood pressure-independent mechanisms.

Conclusions and Support: These data showed that treatment with Ang- (1-7) reduced the cardiac hypertrophy in hypertensive pregnant rats
through blood pressure-independent mechanisms. Support: Capes, CNPq and FAPEG.
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Titulo/Title: LOW-PROTEIN DIET DURING PERIPUBERTY IMPAIRS SPERMATIC PARAMETERS IN PUBERTAL WISTAR RATS
BUT NOT AT ADULT LIFE

Embasamento/Background: Malnutrition is a condition caused by the excess or the absence of one or more micronutrients in a diet and
affects people of every country in the world, being qualified by the World Health Organization as the greatest single threat to global public
health. It is known that protein restriction during puberty/adolescence induces long-term metabolic changes, which may be related to
reproductive malfunction. On the light of this facts and the importance of peripuberty as a critical period for the postnatal organ development
of the male genital system, the aim of this study is to evaluate the immediate and late effects of the exposition to a low-protein diet during
the peripubertal period into spermatic parameters.

Meétodos/Methods: For that, male Wistar rats were divided into 2 groups: a protein-restricted (LP) and a normoproteic (NP) group. The rats
in LP group received a low-protein diet (4%) and the ones in NP group received a normoproteic diet (23%) from PND 30 to PND 60. After
the dietary period, rats of both groups were divided into 2 groups: NPp, NPa, LPp and NPa. Rats in LPa and NPa groups went through a
dietary recuperation, in which they were fed ad libitum with a normoproteic diet from PND 60 to PND 120; and rats in LPp and NPp groups,
were euthanized at PND 60 by decapitation with no anaesthesia. At PND 120, rats in LPa and NPa were anaesthetised with thiopental
(0,08 mL) and euthanized by heart puncture. Then, sperm cells from the vas deferens were collected and destined to the analysis of sperm
motility and evaluation of mitochondrial activity, in witch they are classified as DAB 1, 2 or 3, being 1 the most active and 3 the least. The
right testis was collected for the analysis of spermatic count. The experimental protocol followed the ethical principles and it was approved
by the Ethics Committee on Animal Use (OF. CIRC. CEUA-UEL. n 144/2019/Protocol n 477 — CEUA-UEM). The data was submitted to
the normality Bartlett test and homogeneity Shapiro-Wilk test, then compared using an unpaired t test. Data was considered significantly
different when P<0.05 and expressed as mean + S.E.M.

Resultados/Results: The number of motile sperm cells showed to be decreased in the LPp group (2.58+1.01) in comparison to its control
group, NPp (33.80+8.72). However, this reduction was not present in the LPa group (71.60+4.06) in comparison to its control group, NPa
(66.33£2.99). It was observed a decrease in the number of cells classified as DAB 1 in the LPp group (160.66+2.01) in comparison to
NPp group (111.22+5.43), and an increase in the number of cells classified as DAB 2 and DAB 3 in LPp group (35.17+1.32; 4.16+1.04;
respectively) in comparison to NPp group (73.40+4.21; 15.38+2.61; respectively). Although, these alterations were not present in between
the LPa and NPa groups. The parenchymal weight of the testes in group LPp (0.67+0.08) was significantly diminished in comparison to
NPp group (1.21+0.03). However, this diminution was not observed in between the groups LPa (1.554+0.03) and NPa (1.56+0.03). The
absolute number of sperm cells in the testes of rats in group LPp (33.31£2.50) were also reduced in comparison to NPp group (52.59+2.20),
but this reduction was not observed in between the LPa (143.80+12.66) and NPa (136.80+13.79) groups. No difference was observed
between the number of sperm cells by gram of testis, neither in between LPp (52.09+3.84) and NPp (43.84+2.49) groups, nor in between
LPa (87.52+8.40) and NPa (92.29+8.43) groups. Also, a diminution on the daily spermatic production (DSP) was noted in group LPp
(5.46+0.41) in comparison to NPp (8.62+43.84). However, this alteration on the DSP was not present in between LPa (22.43+2.26) and NPa
(25.57+2.08) groups.

Conclusoes/Conclusions: Reasoning from these partial results, we can infer that a protein restriction during peripuberty impairs the spermatic
parameters analyzed in the pubertal male rat, however, this effect is mitigated in the adult male by a dietary recuperation.
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Titulo/Title: Maternal exposure to glycotoxins during lactation: outcomes for offspring glycemic homeostasis
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Embasamento/Background: Glycotoxins and Advanced glycation end products (AGE) consumption have been associated to the development
of disturbances in glycemic homeostasis, such as increased oxidative stress, f-cell dysfunction and insulin resistance. In rodents, the
postnatal period is important for pancreatic development and maturation, therefore we hypothesized that maternal intake of methylglyoxal
(MGQ), a glycotoxin, during lactation may impair pancreatic function of the offspring.

Métodos/Methods: Wistar pregnant rats were maintained in standard conditions until delivery. All animals had free access to standard chow
and water. Delivery was considered day 0, in day 1 litter size were standardized for 8 pups per mother (4 Males and 4 Females) and separated
into two groups whose dams were treated daily by gavage: Control (CO - saline 0,9% ImL/kg —4) and Methylglyoxal (MG - methylglyoxal
60mg/kg — 4). Treatment started on day 1 and halt at the end of lactation (day 21). The offspring were euthanized at 7, 14 and 21 days old
for blood sample and tissue collection. A separated batch of animals were submitted to oral glucose tolerance test (GTT).

Resultados/Results: MG offspring presented decreased bodyweight (p<0,05) at weaning, and lower insulin levels at 14 (p<0.05) and 21 days
old (p<0.001). Moreover, on day 21 it was observed decreased pancreatic islet area (p<0.05) and reduced activity of CAT and SOD enzymes
in the pancreas. No difference was observed in basal glycemia, despite a tendency at 21 days-old (p=0,0528). The GTT revealed an increased
glycemia at time 15’ of the test (p<0,05) however no difference was observed in the analysis of the area under the curve.

Conclusdes/Conclusions: Maternal exposure to glycotoxins during lactation impairs offspring pancreatic development and function early
in life. It is noteworthy that this early impairment of glycemic homeostasis may increase susceptibility to the development of diabetes later
in life.

Palavras Chave/Key-words: glycotoxins, oxidative stress, lactation, pancreas.
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Titulo/Title: Materno-fetal Adipokines Profile in an Animal Model of Obesity

Embasamento/Background: Obesity is a chronic noncommunicable disease of epidemiological importance that affects the entire population.
For the female public of reproductive age, obesity becomes an even greater problem due to the impact of excess weight on the intrauterine
environment and, consequently, on fetal development and the health of future generations. Pregnancy causes physiological and metabolic
changes to generate a fetus. However, obesity also causes changes that can alter the conditions expected for pregnancy, such as increased
leptin secretion and decreased adiponectin secretion due to increased adipose tissue. Such changes can cause unfavorable outcomes, such
as altered placenta development, inappropriate fetal growth, premature birth and adult morbidity. Thus, the objective was to investigate the
hormonal profile in an animal model of maternal obesity induced by a high-fat and high-caloric diet.

Meétodos/Methods: The experimental procedures were submitted for approval by the Ethics Committee of UNICAMP (CEUA: 5412-1).
After four weeks of adaptation, swiss female mice were submitted to fed with standard (CT) or hyperlipidic (HF) diet during another four
weeks. Then, the mating was performed. For each group of two females, it was assigned to a male, held together for three days at 12 hours
intervals, when they were examined for the presence of signs of mating and detection of the vaginal plug (day E0.5 of pregnancy). Data on
intake feeding and weight characterization were performed in the pregestational and gestational phases. After the gestational period, serum
and amniotic fluid were extracted and collected for subsequent analysis by Magnetic Luminex® Assay.

Resultados/Results: The groups started with equivalent weights, the HF group showed greater weight gain due to having greater weight in
the pre-gestational period and at the end of pregnancy. These results suggested a greater accumulation of adipose tissue in the HF group.
The CT group and the HF group had similar caloric intake, suggesting that the composition of the diet had a significant role for weight
gain in the HF group. Regarding the maternal hormonal profile, the HF group had a higher concentration of leptin in the serum, confirming
the hypothesis of greater accumulation of adipose tissue although it was not possible to measure amniotic fluid (AF) levels. On the other
hand, there were no differences in the presence of adiponectin in serum but the maternal consumption of a hight fat diet lead to an opposit
adiponectin profile in AF with a tendency to decrease than control dams. Both adipokines have a wide range of important roles, ranging
from maternal physiology to the fetal-maternal interface to the development and fetal growth. For these functions to be performed effectively
and without the development of pathologies it is important to consider the ratio between leptin-adiponectin. The leptin-adiponectin ratio
unfavorable could indicate insulin resistance, atherosclerosis, metabolic syndrome. In addition, there were no differences between the CT
and HF groups regarding the presence of prolactin in serum and amniotic fluid.

Conclusdes/Conclusions: According to all the results, it is possible to conclude that the concentration of leptin in the serum is statistically
higher in the HF group, which is an important hormone for the development of the placenta and embryo. The diet represented an important
factor in the modification of this parameter, suggesting impairment in the health outcome for the offspring.
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Titulo/Title: Adipose Tissue of Mice Dams and Their Offspring is Affected by the Oxidative Stress as a Result of Dietary Interventions.
Ana Carolina de Moural, Mariana Fraga Gauthierl, Joana Fisch2, Vanessa Feistauerl, Silvana Almeidal, Renata Padilha Guedes1, Marcia

Embasamento/Background: Pregnancy per se is a condition of increased oxidative stress, as well as the obesity that is characterized by
unbalanced oxidant-antioxidant status. When excessive weight and pregnancy are combined, massive oxidative stress may occur, which can
be harmful to the mother and offspring’s health. On the other hand, caloric restriction may exert a protective function because it enhances
cellular autophagy, diminishes inflammation and oxidative stress.

Métodos/Methods: The Institutional Animal Care and Use Committee of UFCSPA (#388/15) approved this study. Thirty female BALB/c
albino mice (60 days old) were separated in 3 different groups (n=10/group). To the control group (CONT) was administrated a standard
mice chow ad libitum (energy content 3.4kcal/g); the restrictive diet group (RD) had 30% reduction in the standard chow amount, compared
to the consumption of CONT; and the hypercaloric diet group (HD) was fed with a special chow ad libitum (energy content 4.9kcal/g).
Diet adaptation lasted 25 days, after they were housed with males for mating. On the first postpartum day, litters were standardized at 6
pups. After weaning, the dams were euthanized. After delivery, the pups were standardized in 6 per group, totalizing 9 experimental groups.
After weaning, male pups of each mother’s group were named accordingly maternal/offspring diets: CONT/CONT, CONT/RD, CONT/
HD, RD/CONT, RD/RD, RD/HD, HD/CONT, HD/RD, HD/HD. Around 100 days old, the offspring was euthanized and tissues were used
for 2',7'-dichlorofluorescein (DCF) and for thiobarbituric acid-reactive substances (TBARS) assays, and for the activities of superoxide
dismutase (SOD) and catalase (CAT).

Resultados/Results: In the adipose tissue of dams SOD activity was significantly decreased in HD compared to CONT [F(2,17)=3.409;
p=0.050]. In the adipose tissue of the offspring, regarding ROS production, we found both maternal and offspring diet effects, and also
an interaction between these two factors [maternal diet effect: F(2,62)=34.01; p<0.0001; offspring diet effect: F(2,62)=3.821; p=0.027;
interaction: (F(4,62)=8.842; p<0.0001]. ROS production was significantly increased in HD/CONT compared to CONT/CONT and
RD/CONT (p<0.0001 for both comparisons). In HD/HD, ROS production was higher than RD/HD and CONT/HD (p<0.0001 for both
comparisons). Concerning SOD activity, we found a maternal diet effect [F(2,60)=38.99; p<0.0001] and a significant increase in SOD
activity in the offspring from HD dams, regardless of offspring diet. CAT activity also showed a maternal diet effect [F(2,44)=3.997;
p=0.025]. CAT activity showed an increase in HD/RD compared to CONT/RD (p=0.01).

Conclusdes/Conclusions: Our findings showed that the adipose tissue of the dams was slightly affected as a consequence of the diet
modification, since HD group showed a decrease in SOD activity compared to CONT, which may predispose to oxidative stress. Thus, it
is important to consider that adipose tissue has high concentration of antioxidant enzymes to manage the high production of ROS. In obese
individuals, the expression and activity of antioxidant enzymes such as CAT, SOD, and glutathione peroxidase decreased in the adipose
tissue. These data indicate that an increase in ROS production and a decrease in antioxidant enzymes in obesity can lead to oxidative stress in
adipose tissue. The absence of oxidative stress in the adipose tissue of dams can be associated with the physiological adaptations following
pregnancy and lactation. It has been proposed that lactation resets the metabolism, since it mobilizes the energy storages to milk production,
preventing the development of metabolic and cardiovascular diseases. Thus, it is reasonable to suppose that we did not find a remarkable
oxidative stress condition in the present study since we evaluated tissues from female mice following lactation. Financial Support: CAPES,
CNPq, UFCSPA
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Titulo/Title: Endothelial Repercussion of Topiramate Exposure During Adolescence in Female rats: Short and Long Term Evaluation

Embasamento/Background: Topiramate (TOP) is a therapeutic agent approved for the treatment of epilepsy and migraine prophylaxis in
adolescents. Currently, it has been recognized that exposure to drugs in important phases of biological development, such as adolescence,
can program late changes in the health of an individual. Recently, it has been reported that treatment with TOP can favor the development of
vascular diseases increasing vascular risk factors. However, at least in females, the effect of TOP treatment during adolescence on vascular
endothelial function has not been investigated yet. Thus, this study aimed to assess whether exposure to TOP into adolescence interferes
with the functions of the vascular endothelium in the short and long term in female rats.

Meétodos/Methods: For this, female Wistar rats were exposed to TOP (41 mg/kg/day) or vehicle (CTR group) by gavage from postnatal day
(PND) 28 to 50 (adolescence in rodents). During the exposition, the rats’ weight was daily monitored to adjust the volume of medication
and to follow body mass gain. After that, TOP and CTR groups were evaluated at PND 51 or PND 90 (in the estrus phase). The female
rats evaluated at PND 90 were weighed weekly until the day of the experiment (PND 57, 64, 71, 78 and 85). In both periods, thoracic
aorta reactivity to the vasoconstrictor phenylephrine (Phenyl) and vasodilators acetylcholine (ACh) and sodium nitroprusside (SNP) was
evaluated in the presence (E+) or absence of endothelium (E-). Groups were compared by the maximum response (maxR) and pD2 for each
drug. Data were expressed as mean + standard error of the mean and analyzed by multiple t-tests, two-way ANOVA or test t. Differences
were considered statistically significant when p<0.050 (CEUA: 9379.2018.26).

Resultados/Results: There was no difference in body mass gain during exposition or until PND 90. At PND 51, in aortic rings E+ and E-,
the maxR (g) to Phenyl was similar between the groups [CTR E+: 1,61 = 0,08 (11) vs TOP E+: 1,62 + 0,08 (12); CTR E-: 2,63 £ 0,07 (11)
vs TOP E-: 2,59 + 0,12 (12)] as well as at PND 90 [CTR E+: 1,51 + 0,09 (9) vs TOP E+: 1,34 + 0,07 (9); CTR E-: 3,16 = 0,07 (9) vs TOP
E-: 3,28 + 0,08]. Regarding maxR (% relaxation) to vasodilators, there was no difference in the response to ACh at PND 51 [CTR: 93,47 +
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1,25 (9) vs TOP: 92,45 + 1,16 (8)] as well as at PND 90 [CTR: 92,59 + 1,10 (8) vs TOP: 90,20 & 1,19 (8)]. The response to SNP vasodilator
was also similar in both periods [PND 51 = CTR: 96,24 + 0,76 (9) vs TOP: 97,76 + 0,63 (9); PND 90 = CTR: 95,04 + 0,86 (12) vs TOP:
95,61 £+ 1,05 (10)]. Moreover, pD2 for Phenyl, ACh and SNP was similar between the CTR and TOP groups, when evaluated at the end of
exposition or in adulthood.

Conclusdes/Conclusions: In the present study was demonstrated that TOP exposure during adolescence does not alter, in the short and long
term, the body mass gain and aorta reactivity in healthy female rats, suggesting that TOP in the dose and period used is safe concerning
these parameters.
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Titulo/Title: Temporal Effects Of Maternal Vitamin D Deficiency On Brown Adipose Tissue Development In Rats Offspring

Embasamento/Background: Maternal vitamin D deficiency (VDD) has been linked to impaired development of different tissues in offspring,
leading to adverse metabolic outcomes. However, much little is known about the implications of this condition on brown adipose tissue
(BAT) physiology along the time. Therefore, we investigate the role of vitamin D on brown adipose tissue development in male rats
offspring.

Meétodos/Methods: Twelve 5-week-old female Wistar Hannover rats were fed either a standard diet (AIN93G) or modified diet (AIN93G
without vitamin D) for six weeks. At the end of this period, they mated and both diets were maintained throughout gestation and lactation.
At weaning, the male offspring was separated in four groups: 21-days and 180-days male offspring born and breastfed from mothers fed with
standard (SD21; n=6 and SD180; n=15) or modified diet (VDD21; n=6 and VDD180; n=16). After weaning, the 180-days male offspring
was fed with standard until the day of the eutanasya, when BAT and white adipose tissue (WAT) were harvested for analysis *P<0,05 (CEUA
52/2018).

Resultados/Results: VDD groups showed a reduction in the calcidiol serum concentration at both ages (5.3+0.3 vs 29+0.9 in SD21 group
and 23+1.1 vs 40+2 in SD180 group). At 21 days of age, VDD group weighed less (32+1 vs 42+2 g in SD21 group) and showed a great
loss of white adipose tissue (WAT) mass (epididymal: 88+12 vs 184+27 mg in SD21 group; retroperitoneal: 120+15 vs 263+30 mg in SD21
group), without changes in BAT mass. However, BAT showed a decreased content of lipid droplets, with no alterations on the content of
BAT noradrenaline as well as on thermogenic and mitochondrial proteins as estimated by Western blot. This was accompanied by lower
serum insulin (0.840.1 vs 2.3+0.3 ng/ml in SD21 group) and calcium concentrations (7+0.1 vs 8.7+0.1 mg/dL in SD21 group). Most of
these effects were reverted in the VDD180 group, which showed no differences in total body weight, but an increase in WAT (epididymal:
11.58+0.78 vs 7.98+0.53 mg in SD180 group, retroperitoneal: 9.73+0.68vs 6.92+0.62 mg in SD180 group), and BAT mass (382434 vs
302+30 mg in SD180 group) as well as in serum insulin levels (6,7+0,6 vs 3,5+0,5 ng/ml in SD180 group), without differences in plasma
calcium levels.

Conclusdes/Conclusions: The data suggest that vitamin D deficiency during pregnancy and lactation results in a biphasic effect on BAT
development, with lower lipids droplets associated with reduced insulin levels at weaning, followed by an increased BAT mass and a
metabolic syndrome phenotype in adult life. Suport: FAPESP (2019/19993-6).
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Titulo/Title: Maternal Exposure to Sulfasalazine: Reproductive Parameters of Female Rat Offspring. Karina Nicole Sobotal; Simone
Forcato Ferreiral; Ana Beatriz de Oliveira Aquinol; Daniela Cristina Ceccatto Gerardinl. 1State University of Londrina - Londrina/PR.

Embasamento/Background: Sulfasalazine (SAS) is recommended as the first line for the treatment of chronic inflammatory bowel diseases

(Crohn’s disease and ulcerative colitis). It is known that in men, SAS treatment causes decreases testosterone levels and increases luteinizing
hormone (LH) levels. Although, SAS treatment is considered safe, during throughout gestational period because it is not teratogenic, SAS
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and its metabolites cross the placenta achieving therapeutic concentrations in fetal circulation. Furthermore, it also is detected in milk
and urine samples from infants. Based on this evidence, it could alter these hormones in females and cause reproductive alterations, since
some environmental perturbations such as drug exposition during early development can increase the susceptibility of organisms to the
development of diseases in adulthood. However, studies about the reproductive parameters of the female are scarce. The present study aimed
to evaluate if maternal exposure to SAS might interfere with reproductive parameters of female rat offspring.

Meétodos/Methods: Wistar female rats (n=10) were gavaged with SAS 300mg/kg/day from gestational day (GD) O until lactational day
(LD) 21. Control dams (n=10) received carboxymethylcellulose (CMC, vehicle) at the same periods. During the gestational period, dams
received supplementation with folic acid (FA) 3mg/kg/day, 2 h before the treatment with SAS due to this drug to inhibit folate uptake. The
female pups’ body weight was measured on post-natal day (PND) 1, 4, 7, 14, 21. The anogenital distance (AGD) was obtained on: PND 1,
PND 21 and, the day of vaginal opening. AGD was measured through a Vernier caliper and normalized through its division by the cube root
of body weight. On PND 21, one female pup per little (n=9-10/group) was euthanized by decapitation and had reproductive organs (uterus
and ovaries) removed and weighed. In another subgroup, the vaginal opening was verified daily, from PND 25. From of day, which was
observed the vaginal opening, the vaginal smear was performed to verify the first estrus. From PND 75, vaginal smears were obtained daily,
always at the same time in the morning, over a period of 15 days. The coefficients of proestrus (Cp), estrus (Ce), and metaestrus/diestrus
(Cmd) and, estrous cycle duration was calculated by the formula C=a/b 100%, where C is the coefficient of the cycle period, a is the number
of days of the corresponding cycle period during the observation, and b is the total duration of the complete cycles (in days). Results were
considered statistically significant if p < 0.05 and compared by Analysis of co-variance (ANCOVA), Student t-test or Mann-Whitney U
(CEUA/UEL: 125.2018).

Resultados/Results: The body weight gain during lactation period (DPN 1 - DPN 21), AGD, reproductive organs weight at PND 21 were
similar between groups, as well as the installation of puberty. Furthermore, the maternal exposure to SAS did not induce alterations in estrus
cyclicity of female offspring (n=10/group), such as Ce [CTR: 26.67 (25.00-33.33); SAS: 26.67 (25.00-28.33)], Cmd [CTR: 53.33 (51.67-
60.00); SAS: 53.33 (46.67-58.33)], Cp [CTR: 16.67 (6.67-21.67); SAS: 20.00 (11.67-26.67)], Estrus Cycle length (days) [CTR: 6.25 (4.69-
15.00); SAS: 5.00 (3.75-9.37)], p > 0.05, Mann-Whitney U test.

Conclusdes/Conclusions: Although the literature is described that SAS alters the fertility in men and rodents, this is the first study that
investigated the effect of maternal exposure to SAS on the reproductive development of female offspring. In this way, more studies are
required to investigate the effects of maternal exposure to SAS during critical periods of development.
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Titulo/Title: Maternal High-fat Diet During Pregnancy and Lactation Contributes to Platelet Hyperactivation in Male Mouse Offspring
Embasamento/Background: Maternal over-nutrition increases the risk of diabetes and cardiovascular events in offspring. While prominent
effects on cardiovascular health are observed, the impact of this on platelet physiology has not been studied. Here, we studied whether
maternal high-fat diet (HF) ingestion can affect the platelet function in offspring.

Métodos/Methods: C57BL6/N mice dams were given a HF or control (C) diet for 8 weeks prior to and during pregnancy. Male offspring also
received either C or HF diets for 26 weeks. Experimental groups were: C/C, dam and offspring fed chow; C/HF dam fed chow and offspring
fed high-fat diet; HF/C and HF/HF. Phenotypic (body weight, % of body fat, etc) and metabolic (glycaemia, triglyceridemia, etc) tests were
performed and blood collected for platelet studies.

Resultados/Results: Compared to C/C, offspring HF groups were obese, with fat accumulation, hyperglycaemia and insulin resistance.
Maternal obesity led to an overall effect of increased mean platelet volume and reactivity in offspring. Platelets from HF/HF mice were
hyperreactive, displaying higher fibrinogen binding after stimulation with different agonists, and increased platelet adhesion and spreading
on collagen. Both maternal and offspring HF groups presented decreased levels of collagen receptor GPVI with increased oxidative stress.
HF/HF mice had increased phosphorylation of PKC substrates, total tyrosine and AKT at Ser473 compared to C/C.
Conclusdes/Conclusions: Maternal HF diet ingestion is able to programme platelet hyperactivation in male mouse offspring. Since platelet
function can be programmed by early developmental periods, it is possible to use this window of intervention to reduce the risk of thrombotic
events.
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do Rio Grande do Sul, Porto Alegre, RS, Brasil), Klein, C P (Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brasil), Hozer,
R M (Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brasil), August, P M (Universidade Federal do Rio Grande do Sul,
Porto Alegre, RS, Brasil), Rodrigues, K S (Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brasil), Matté, C (Universidade
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Instituigdes:

Titulo/Title: Naringin Supplementation During the Third Week of Pregnancy Induces Redox Alterations in the Offspring’s Cerebellum
During Postnatal Development

Embasamento/Background: Naringin is a glycosylated flavonoid predominantly found in citrus fruits. Owing to its ability to promote a
neuroprotective effect, especially through the regulation of redox homeostasis, naringin supplementation has been studied in several disease
models in the central nervous system (CNS). However, there is a lack of research evaluating the possible impact of this supplementation
during pregnancy on fetal development. We aimed to evaluate the effect of maternal naringin supplementation during the third week of
pregnancy in the offspring’s cerebellum redox homeostasis.

Métodos/Methods: Pregnant Wistar rats were divided into control group and naringin group, both treated by oral gavage. During the third
week of pregnancy, the control group received distilled water, while the naringin group received the flavonoid at a dose of 100 mg/kg/day
dissolved in water. On postnatal day 1, postnatal day 7, and postnatal day 21 male and female pups were euthanized. The cerebellum was
dissected and stored at —80 °C. We evaluated the total content of oxidants by the dichlorofluorescein (DCFH) oxidation, reduced glutathione
concentration (GSH), the activity of superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx) and glyoxalase 1 (GLO1).
Data was analyzed by two-way analysis of variance (ANOVA) for two independent variables (sex and naringin supplementation) in the
software GraphPad Prism 6.0. The experimental design and procedures were approved by the local Ethics Commission on Animal Use
(CEUA/UFRGS), protocol number 35332.

Resultados/Results: No changes were observed between the control group and the naringin group in postnatal day 1. On postnatal day 7,
maternal naringin supplementation induced increased total oxidants level and SOD activity in the female offspring. Also, an increase in
the total content of oxidants, GSH levels, increase activity of SOD and reduced activity of GPx was observed between control females and
control males. On postnatal day 21, reduced GLO1 activity was observed in naringin males compared to control males. Also, reduced GSH
content, GPx and GLO1 activity was detected between control females and control males.

Conclusdes/Conclusions: As demonstrated, the redox alterations found on postnatal day 7 suggest that naringin induced a pro-oxidative
milieu in the female offspring’s cerebellum. Interestingly, these alterations were observed only in the female offspring, suggesting they are
more susceptible to effects of maternal naringin supplementation. Therefore, future research should aim to understand the mechanisms
underlying the alterations induced by maternal naringin supplementation in the offspring’s brain redox homeostasis and how they might
modify normal cerebellum development.
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Titulo/Title: Reproductive Parameters of Adult Female Rats Treated with TOP during Adolescence

Embasamento/Background: The Developmental Origins of Health and Disease suggest that the exposition to certain factors during critical
stages of development, such as childhood and puberty, may influence features on adult individuals. Topiramate (TOP) is an antiepileptic
drug approved by the Food and Drug Administration (FDA) in 2014 for prophylaxis treatment of migraines during adolescence, one of those
critical stages. Female adult Sprague-Dawley rats treated with TOP (100 mg/kg/day) for 28 days displayed a significant reduction in the
ovaries mass as well as embryos weight. Whereas the group treated for 84 days showed a decreased pregnancy percentage and implantation
sites, as well as an increase in the ovaries mass and reduction of viable fetuses. These results demonstrated that TOP may act as a potential
endocrine disruptor (ED) for the female reproductive system, since EDs are exogenous substances or mixtures, such as drugs, that alter the
endogenous hormones and cause adverse effects on the organism

Métodos/Methods: Wistar female rats (n=8-9/group) were treated by gavage with TOP (41mg/kg/day) from postnatal day (PND) 28 to PND
50. The control group received water during the same period. To evaluate puberty installation, the vaginal opening was verified daily, from
PND 26. Upon observing the vaginal opening, the vaginal smear was performed daily to verify the first estrus. The anogenital distance
(AGD) was measured through a Vernier caliper on the day of the vaginal opening and the day of the euthanasia. Subsequently, the AGD
was normalized through its division by the cube root of the body weight. From PND 75, vaginal smears were performed daily, always at
the same time in the morning, over a period of 15 days. The coefficients of proestrus (CP), estrus (CE), and metaestrus/diestrus (CMD), and
estrous cycle duration was calculated by the formula C=a/b 100%, where C is the coefficient of the cycle period, a is the number of days of
the corresponding cycle period during the observation, and b is the total duration of the complete cycles (in days). On PND 100, the females
were euthanized, and the reproductive organs (uterus and ovaries) were removed, weighed and used to obtain histological slides. The uterus
was analyzed through the measurements of the uterine epithelium, endometrial stroma, myometrium, and perimetrium. Whereas the ovary
was analyzed through the count of the corpora lutea as well as ovarian follicles at different stages of development. Data were compared by
analysis of covariance (ANCOVA), Student’s t test or Mann-Whitney U (p>0.05), (CEUA/UEL: 9379.2018.26).

45



2 - 8 October 2020
2 - 8 Qutubro 2020

Resultados/Results: The treatment with TOP during adolescence did not alter body weight, AGD, reproductive organs weight, installation
of puberty, estrous cycle, as well as uterus and ovaries histology (n=8-9/group), such as number of corpora lutea [CTR: 4.25 (3.30-6.38) ;
TOP: 5.67 (5.00-6.00) ], primary [CTR: 23.43 +2.26; TOP: 28.42 + 1.97], grow [CTR: 11.66 + 0.85; TOP: 14.55 + 1.27], and antral [CTR:
6.35+0.62; TOP: 7.44 = 0.93] follicles of adults rats.

Conclusdes/Conclusions: The literature suggests that TOP can act as an ED in adult female rats’ reproductive system, and that ED’s
administered during critical development stages can cause alterations in adult individuals. However, in the present study, the treatment with
TOP during adolescence did not interfere in the reproductive parameters during adult life.
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Titulo/Title: Increased Light Period of the Maternal Circadian Cycle Increases the Number of Uterine Glands in the Adult Female Offspring

Embasamento/Background: The circadian cycle plays numerous roles in the physiological processes of an organism. Maternal melatonin
is modulated by the circadian cycle and regulates the fetus rhythm. In addition, this molecule reduces the production of ROS (reactive
oxygen species) by increasing the antioxidant enzymes at the embryonic stage. However, the impact of altered circadian cycle during pre-
natal development remains unclear. This study aimed to evaluate whether circadian cycle changes during pregnancy period may alter the
development of the female reproductive system of the offspring in rats.

Meétodos/Methods: Female Wistar rats were distributed into light-dark (LD) group, in which pregnant rats were exposed to a normal light-
dark photoperiod during gestation (12h/12h), and light-light group (LL), in which pregnant rats were exposed to a photoperiod of constant
light during gestation (24h). After birth, pups remained in normal light-dark photoperiod until adulthood. At PND90, uterus and ovaries
were collected for morphometric and histological analyses and oxidative stress status assay.

Resultados/Results: Exposure to continuous light during gestation increased the glutathione reductase (GR) and glutathione S-transferase
levels (GST) in uterus, while lipid peroxidation (LPO), glutathione peroxidase (GPx) and superoxide dismutase (SOD) did not change in
uterus and ovaries. The number of uterine glands were increased in LL females. The ovary morphology was not altered.

Conclusdes/Conclusions: The alteration in the maternal circadian cycle was able to increase the number of uterine glands and the antioxidant
capacity of female offspring in adult life.
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Titulo/Title: Maternal Hyperglycemia and Snack Intake Effects on Offspring Glucose Tolerance, Sucrose Preference and Body Weight at
Different Life Stages

Embasamento/Background: The effects of maternal diabetes and diet manipulation have been thoroughly studied separately. Previous studies
have shown that snack intake during pregnancy and lactation further impair glucose tolerance on hyperglycemic female rats. Nonetheless,
there is no evidence of how diet manipulations may aggravate behavioral and metabolic impairments in the offspring of hyperglycemic
dams. Since maternal metabolism and nutritional status are key factors for a healthy offspring intrauterine and postnatal development, the
aim of the present study was to investigate the impact of mild hyperglycemia associated with snack intake on offspring glucose tolerance
and sucrose preference.

Métodos/Methods: Newborn female Wistar rats were divided into Control (citrate buffer, s.c.) or STZ (streptozotocin, 100 mg/kg, s.c.)
groups. All experimental procedures were approved by the local ethics committee (Protocol number 919). On postnatal (PND) 90, rats from
both groups were mated and subdivided into four groups: females fed with standard chow (Control, n = 22; STZ, n = 23); and females fed
with standard chow plus potato chips and 1,5% sucrose solution from pregnancy day 0 to lactation day 14 (Control-snack, n = 23; STZ-
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snack, n =23). Dams gave birth naturally, litters were culled to 8 pups (4 males, 4 females), and an oral glucose tolerance test and a sucrose
preference test were performed in male and female offspring on PND 30, 90, and 360. After that, body weight, length, and anogenital
distance were measured and animals were euthanized to measure fat pads.

Resultados/Results: Offspring from snack-fed dams, regardless of maternal metabolism, showed lower glycemic levels on PND 30 and 360
during the oral glucose tolerance test. However, in adulthood, maternal hyperglycemia impaired offspring glucose tolerance regardless of
snack intake, showing an age-dependent effect. Maternal snack intake also reduced sucrose preference in male and female offspring on PND
90. Maternal metabolism and snack intake had greater short-term effects, seen in male and female offspring on PND 30. However, maternal
hyperglycemia and snack intake had opposing outcomes. While the former increased body weight, Lee index, and retroperitoneal fat pad,
the latter reduced the same parameters. Additionally, offspring from snack-fed dams had a lower body weight from puberty to senescence,
showing there was no catch-up growth.

Conclusoes/Conclusions: Despite of aggravating glucose tolerance in hyperglycemic dams, maternal snack intake was not effective to
further impair metabolic and biometric parameters in the offspring at different life stages. Overall, snack intake and maternal hyperglycemia
had opposing effects that counter-balanced each other. Further studies will analyze if offspring behavior is affected by this impaired maternal
metabolism.
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Titulo/Title: Neonatal Overnutrition-Induced Obesity by Litter Reduction Increases Body and Testicular Weight and Decreases Motility of
Male Wistar Rats

Embasamento/Background: It is known that nutritional changes during the perinatal period alter metabolic and / or endocrine regulation
in childhood until adulthood. According to the World Health Organization, 1 in 5 children and adolescents are considered obese. In an
experimental model, it has been observed that neonatal programming through litter exposure to stimuli during early development will result
in effects on adult life. The increase in demand for fertility clinics in the last decade has been significant and the etiology of male infertility
often remains unclear. Knowing the importance of the postnatal period for the maturation of the male reproductive system, the objective of
this study was to evaluate the effects of obesity induced by neonatal overnutrition on testicular and sperm parameters of male Wistar rats.

Meétodos/Methods: For this, animals were obtained from the mating of male and female rats from the Central Animal Farm, and on the
postnatal day (PND) 3, the litter size was adjusted to 3 puppies (SL - small litter) or 10 puppies (NL - normal litter) with each mother. After
weaning, on PND 21, the males of NL or SL groups were kept in a vivarium until PND 60, when they were weighed and euthanized at 2
pm. The protocol was approved by the Ethics Committee on Animal Use of State University of Londrina (OF CIRC CEUA n° 87/2020). Ten
animals from each experimental group had their right and left testicles removed and weighed on a precision analytical balance. From the
body weight and testicular weight, testicular weight relative to body weight was calculated. Of the same 10 animals, the vas deferens were
collected and washed, and its content was used to the analysis of sperm motility. The data was submitted to the normality Bartlett test and
homogeneity Shapiro-Wilk test, then compared using an unpaired t test. Data was considered significantly different when P<0.05 and were
expressed as numbers + S.E.M. Statistical analyses were performed using GraphPad InStat (version 3.02).

Resultados/Results: The data showed that obesity induced by neonatal overnutrition (SL) reflected in the increase in body weight (284.5 +
4.5) and testicular weight (1.46 = 0.03) in the early adulthood (PND 60) compared to control group (258.6 +4.3; 1.36 + 0.02; respectively).
On the other hand, the relative testicular weight was not changed in the obese animals (0.52 + 0.006) in relation to the control group (0.51
+ 0.009), showing that such testicular weight increase accompanied the rise in body weight. Likewise, the evaluation of sperm motility
allowed us to conclude that obesity induced during the perinatal period increased the number of immotile sperm (26.8 4 2.3) of young adult
animals compared to control group (18.82 + 2.2).

Conclusoes/Conclusions: Although more analysis needs to be carried out to guarantee a more concrete conclusion, the present study showed
that neonatal overnutrition-induced obesity by litter reduction was sufficient to alter testicular weight and sperm motility in these animals.
Thus, it is concluded that overnutrition even during the neonatal period can impair the animal’s fertility in the early adulthood in these
experimental conditions.
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Titulo/Title: Maternal DHA Supplementation During Pregnancy and Lactation Prevents the Development in Offspring of Glucose intolerance
and Hepatic Steatosis Induced by Feeding a High-Calorie Diet.

Embasamento/Background: A large number of observational studies have shown that the consumption of Docosahexaenoic acid (DHA)
and eicosapentaenoic acid (EPA) enriched food or the nutritional supplementation with these n-3 long-chain polyunsaturated fatty acids
(n-3 LCPUFASs), have positive health effects ranging from prevention and reversion of the cognitive deficits associated with neurological
diseases and ageing to improvement and prevention of the metabolic syndrome. Based on these lines of evidence, maternal LCPUFAs
supplementation during pregnancy has become a current clinical practice to improve neurological outcomes in the offspring. This study
aimed at determining whether maternal supplementation during pregnancy with a mixture of DHA/EPA prevents in offspring the metabolic
complications of obesity and to identify the mechanisms underlying the potential preventive effects.

Métodos/Methods: Pregnant Wistar rats received from the beginning of gestation to the end of lactation an oral daily dose of 350 ul/kg of
a fish oil extract, corresponding to 160 mg/kg DHA and 23 mg/kg EPA, or 350 pul/kg of safflower oil as placebo. At birth, litter size was
adjusted to eight pups per litter. Pups were weaned at 21 days and split into two sub-groups to be fed standard chow or a free-choice high-
fat high-sugar (fc-HFHS) diet. Thus, four experimental groups each one consisting of 8 male animals from 8 different litters were formed:
DHA/EPA-STD; DHA/EPA-fc-HFHS; placebo-STD; placebo-fc-HFHS. The anthropometric and metabolic characteristics of offspring
were assessed at three months.

Resultados/Results: Compared to animals fed standard chow, rats exposed to the fc-HFHS diet exhibited increased body weight and liver
weight along with enhanced body fat and leptin in serum independently of maternal diet. Maternal DHA/EPA supplementation prevented
both the glucose intolerance and the rise in serum insulin resulting from consumption of the fc-HFHS diet. In addition, animals from the
DHA/EPA-fc-HFHS group showed decreased hepatic triglyceride accumulation compared to placebo-fc-HFHS rats. This latter protective
effect was correlated with decreased hepatic expression of genes regulating the lipogenesis, B-oxidation and glycolysis metabolic pathways.
DHA/EPA-fc-HFHS animals exhibited also decreased expression of pro-inflammatory genes and, conversely, enhanced hepatic levels of
mRNAs coding for anti-inflammatory genes.

Conclusdes/Conclusions: Maternal n-3 LCPUFA supplementation protects the offspring against hepatic steatosis and improves glucose
intolerance following high-calorie feeding by inhibiting lipogenesis and reducing inflammation.
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Titulo/Title: Maternal Fish Oil Supplementation During Pregnancy Did Not Reprogram Obesity Phenotype Or Food Preference Of Rat
Offspring Induced By Maternal High-Fat Diet

Embasamento/Background: Background: Maternal high-fat diet (HF) during the perinatal period induces obesity in the offspring. Obesity
is associated with unbalanced energy metabolism and endocannabinoid system (ECS) over activation. ECS consists mainly of the
endocannabinoids derived from n-6 fatty acids, cannabinoid receptors (CB1 and CB2) and metabolizing enzymes (FAAH and MAGL).
ECS activation in the central nervous system (CNS) is associated with increased homeostatic and hedonic eating, resulting in hyperphagia
and higher motivation for palatable foods. We have demonstrated that maternal HF diet during the perinatal period results in early obesity
with sex-specific changes in the ECS and leptin signaling in the hypothalamus of the offspring, associated with increased n-6/n-3 ratio. We
hypothesized that maternal supplementation with fish oil, an important source of n-3 fatty acids, during pregnancy could reprogram the
metabolic changes induced by maternal consumption of HF diet.

Métodos/Methods: All animal procedures were approved by CEUA/CCS/UFRIJ (protocol 059/19). Female rats received standard diet (C;
9% fat) or high-fat diet (HF; 28% fat) during 8 weeks before mating. A subgroup of the HF progenitor rats received supplementation with
fish oil (HFFO; 3% EPA and DHA) exclusively during gestation. After birth, all progenitors were fed their original diet (C or HF) until
weaning (postnatal day 21). Metabolic parameters of male and female offspring were analyzed from birth to adult life and food preference
was assessed in adolescence (postnatal day 45) and adulthood (postnatal day 150). *p<0.05.

Resultados/Results: Maternal HF diet decreased body weight of the female pups compared to the control group at birth (p<0.05), with no
changes in male pups. In addition, maternal supplementation with fish oil decreased glycemia in female pups, compared to female HF pups
(p<0.05). These alterations were not associated with changes in the expression of inflammatory markers (TNF-alpha and IL1b mRNA) in the
hypothalamus of the offspring. During lactation, maternal HF diet increased body weight in male and female offspring (p<0.05) associated
with greater white adipose mass (p<0.05) at weaning. Weanling HF offspring showed an increase in plasma glucose compared to C offspring
(p<0.05), without improvement by maternal supplementation with fish oil. In the food preference tests, HF offspring showed a higher
preference for high-fat diet since adolescence (postnatal day 45) until adulthood (postnatal day 150) demonstrating that the maternal HF
diet programmed a pattern of food preference. However, the maternal supplementation with fish oil did not alter the offspring’s preference
for any type of diet offered.
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Conclusoes/Conclusions: We demonstrated that the maternal HF diet induced overweight, increased adiposity and increased plasma glucose
in the offspring after weaning, accompanied by greater food preference for the HF diet from adolescence to adulthood. This preference for
HF diet may be related to changes in the SEC in offspring at birth already demonstrated by our group, since the SEC and CB1 signaling in
the hypothalamus reinforces a motivation to consume highly palatable foods. Fish oil supplementation did not alter the obesity phenotype
observed in offspring programmed by a maternal HF diet. In addition, the maternal HF diet or its supplementation with fish oil did not
induce changes in expression of the cytokines at birth, suggesting that in the neonate offspring the inflammatory profile is still controlled.

Palavras Chave/Key-words: High-fat diet; obesity; fish oil; food preference

ID: 3604
Area: DOHaD and nutrition
Forma de Apresentagio: E-POSTER

Autores: Castro-Rodriguez, D C (CONACYT-Catedras, Departamento de Biologia de la Reproduccién, Instituto Nacional de Ciencias
Meédicas y Nutricion Salvador Zubiran., México), Palacios-Gonzalez, B (Facultad de Medicina UNAM-INMEGEN, México), Juarez-Pilares,
G (Departamento de Biologia de la Reproduccion, Instituto Nacional de Ciencias Médicas y Nutriciéon Salvador Zubiran, México), Cano-
Cano, L (Departamento de Biologia de la Reproduccion, Instituto Nacional de Ciencias Médicas y Nutricion Salvador Zubiran, México),
Pérez-Sanchez, M (Departamento de Biologia de la Reproduccion, Instituto Nacional de Ciencias Médicas y Nutricion Salvador Zubiran,
México), Reyes-Castro, L A (Departamento de Biologia de la Reproduccion, Instituto Nacional de Ciencias Médicas y Nutricion Salvador
Zubiran, México), Yafiez-Fernandez, J (Departamento de Bioprocesos, Unidad Profesional Interdisciplinaria de Biotecnologia,Instituto
Politécnico Nacional, México), Granados-Portillo, O (Departamento de Fisiologia de la Nutricion, Instituto Nacional de Ciencias Médicas
y Nutricion Salvador Zubiran, México), Zambrano, E (Departamento de Biologia de la Reproduccién, Instituto Nacional de Ciencias
Médicas y Nutricion Salvador Zubiran, México)

Titulo/Title: Effect of Leuconostoc Mesenteroides SD23 Intake on Obese Rat Mothers During Pregnancy and Lactation on the Maternal and
Offspring Gut Microbiota and Morphological Adaptive Changes of Small Intestinal

Embasamento/Background: Obesity during pregnancy and lactation leads an increased risk of the offspring (F1) developing metabolic
disorders in addition to the adverse effects on the mother. A large number of studies have demonstrated that maternal obesity (MO) is
associated with alterations in the composition and diversity of the intestine microbial community. Recently researches suggested that
probiotics might be a novel approach to counteract these F1 MO effects. The aim of this research was to analyze the impact of Leuconostoc
SD23, a probiotic isolated from aguamiel (edible sweet sap obtained from Agave salmiana, a traditional Mexican) by modulating the
composition of the gut microbiota in the mothers and their F1, and morphological adaptive changes of small intestinal in the mothers.

Métodos/Methods: From weaning through lactation, female Wistar rats ate chow (C; 5% fat) or high energy obesogenic diet (MO; 25%
fat). Half of the C and MO mothers received a daily dose of probiotic orally (1 x 1010 CFU/mL) for one month before mating and through
lactation (CP and MOP). Morphological adaptive changes of small intestinal (jejunum), and fatty acid profile were determined in the mother,
and change in the gut microbiota was determined in both mothers at the end of lactation and F1 at postnatal day 21.

Resultados/Results: At the end of lactation, small intestinal morphology in mothers was altered in MO, by an increase in villus height,
higher crypt depth and low numbers of goblet cells per area compared with C, CP and MOP. These changes are likely to increase intestinal
absorption and permeability with subsequent metabolic inflammation; increasing energy harvest from the HFD. Administration of
Leuconostoc SD23 is effective in reducing villus height, crypt depth and higher numbers of goblet cells per area in MOP. MO increased
the content of total saturated fatty acids (SFA) compared with C, CP and MOP. In the mothers the composition of maternal gut microbiota
Firmicutes/Bacteroidetes ratio (F/B), considered as an early biomarker for obesity, was higher in MO than to C, CP and MOP. In F1, the
Proteobacteria phylum, considered as early priming of the innate and adaptive immune system, was lower in male and female MO compared
to C, CP and MOP. The Verrucomicrobia phylum associated with fat storage, was higher in male MO compared to C and CP, and was not
different to MOP. In female MO was higher compared to C, CP and MOP.

Conclusdes/Conclusions: MO during pregnancy and lactation is accompanied with gut microbiota dysbiosis with a simultaneous
development of metabolic disorders, which could affect microbiota transmission from the mother to F1 and further result in F1 metabolic
disturbances. Maternal probiotic intervention improved gut microbiota in both mothers and F1. Financial Support: SEP-CONACyT-2016
(287912), and Newton Fund RCUK-CONACyT (Research Councils UK — Consejo Nacional de Ciencia y Tecnologia - 1000/726/2016
FONCICYT/49/2016).
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Titulo/Title: The Effects of Gestational Metformin Treatment on Early Overnutrition-Induced Metabolic Dysfunction in Adult Male Rat
Offspring.

Embasamento/Background: Metformin has been used to treat gestational diabetes. Metformin crosses the placenta and has been associated
with beneficial effects on glucose offspring tolerance and fat mass accumulation during an obesogenic diet. We have previously studied the
long-term effects of metformin exposure during lactation in early over nourished rats. In this model, metformin treatment prevents metabolic
dysfunctions in adult rats. Given these favorable changes after early metformin exposure, we aimed to evaluate whether gestational
metformin may program offspring to resist adult metabolic dysfunctions development caused by postnatal overfeeding.

Métodos/Methods: Pregnant rats received 300mg/kg/day of metformin (Met) via gavage throughout pregnancy until delivery, while control
pregnant rat received a 0.9% saline (Sal) solution in the same volume and period. After birth, male Wistar rats were raised in small litters
(SLs, 3pups/dam) and normal litters (NLs, 9 pups/dam) to obtain early overfeeding and normal feeding during lactation. Thus, four offspring
groups were formed: NL and SL offspring of Met dams and NL and SL offspring of Sal dams. All offspring groups were weaned at day 21.
At 180 days of age, their body composition, food intake, glucose tolerance and lipid profile were assessed.

Resultados/Results: Adult rats over nourished during lactation had increased body weight, adiposity, food intake, glycemia levels, glucose
intolerance and altered plasma lipid profile (P<0.05) compared with NL rats. Maternal Met treatment had no effect on body weight, adiposity,
food intake and plasma lipid profile in adult SL offspring. However, SL-Met rats showed improved glucose tolerance (P<0.05) despite
similar adiposity when compared with SL-Sal. Unexpectedly, total cholesterol, triglycerides and total VLDL cholesterol were increased in
NL-Met offspring despite no effect on body weight and glucose homeostasis compared with NL-Sal (P<0.05).

Conclusdes/Conclusions: Gestational metformin improves glucose tolerance in adult SL offspring, although Met treatment has not prevented
weigh gain, high adiposity and altered lipids profile induced by early overfeeding.
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Titulo/Title: Gestational Malnutrition Affects Milk Eating Pattern of the Newborn Rats

Embasamento/Background: In early stages of life development, environmental insults such as maternal undernutrition have been shown
as triggering health damage, which affects not only the subjects that underwent such stress, but also their offspring, which subsequently
displays it as non-communicable diseases. In this study, we aimed to evaluate the effects of maternal caloric restriction during the last third
of gestation on the milk feeding behavior of lactating newborn rats.

Meétodos/Methods: Experimental procedures were approved by the Ethics Committee (number: 23108.724433/2017-16). At 75-days-old,
female Wistar rats were mated, and after that, conception was detected by vaginal smear observation, in which the presence of spermatozoa
determined the beginning of pregnancy. On day 14th of pregnancy, food was reduced by 50% of the amount normally fed, ad libitum, by
control rats (FR50 group) until delivery, while the control rats (CONT group) was fed ad libitum. The rats were kept nursing 8 pups per 21
days, when weaning was given. Body weight was assessed at birth and weaning. On days 6th, 11th and 16th of lactation the milk intake by
4 hours fasted rat offspring was measured.

Resultados/Results: The FR50 rats was born smaller than CON rats (birthweight around 9% smaller, P<0.01). On the other hand, weaned
FRS50 rats was heavier than CON rats (body weight around +7% higher, P<0.01). Regarding milk consumption, in comparison with CONT
group, FR50 rat offspring were hyperphagic during the first half of lactation. At day 6th of age, milk intake by FR50 rats was 44% higher
than that in CONT rats (P<0.05), which remained on the day 11th of age (71%, P<0.01). Interestingly, on the day 16th of age, the milk intake
was not different between FR50 and CONT rats (P>0.05).

Conclusdes/Conclusions: Caloric restriction during the last third of gestation was able on changing the behavior of milk consumption in
newborn rats, increasing it during the first two weeks of life, which suggests a risk factor for long-term metabolic syndrome.
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Titulo/Title: Cardiac Alterations in Obese Mothers’ Offspring Could be Associated to Sex-Specific Developmental Programing of Adipose
Tissue Distribution

Embasamento/Background: Maternal obesity (MO) predisposes to offspring (F1) cardiovascular disease and increased adipose tissue
accumulation in a sex-specific manner. However, the relation of visceral fat distribution to the cardiovascular function in male and female
F1 is poorly defined. We aimed to evaluate the association between left ventricular (LV) structure and function with visceral adiposity in
male and female F1 from obese mothers.

Meétodos/Methods: Female (F0) Wistar rats, were weaned to chow (C) or high fat diet (MO) at 21 days (d) and mated with non-experimental
males at 120 d. Males and females F1 from different litter (n=8/group) were weaned to C diet at postnatal day (PND) 21. LV ejection
fraction (EF), diastolic (Dd)/systolic diameter (Sd), intraventricular septum (IVS) and posterior wall (PW) thickness were determined by
echocardiographic assessment in anesthetized rats at PND 550. Two days later, same animals were euthanized, heart and retroperitoneal fat
depot weighed. Serum triglycerides (TG) and Insulin Resistance Index (IRI) were determined. Data were analyzed by Two-Way ANOVA
and linear regression. P<0.05 was considered significant.

Resultados/Results: F1 body weight was increased in males vs. females, but similar in C and MO groups within males and females.
Increased TG, insulin and IRI were observed between MO vs C in males and females. Retroperitoneal fat mass was higher in MO vs. C
males but similar in MO and C females. Heart weight was increased in males vs. females and in MO vs C males but similar between C vs.
MO females. Echocardiographic assessment showed similar EF, Dd and Sd in all F1 with increased IVS and PW in MO vs C males and
females and lower IVS and PW in MO females vs MO males. Retroperitoneal fat mass exhibited moderated correlation vs. heart weight
(R=0.4, P=0.03) and strong correlation vs. IVS (R=0.6, P<0.001) and vs. PW (R=0.5, P=0.005).

Conclusdes/Conclusions: Maternal obesity lead to sex-specific alterations in the offspring LV structure, which are compatible with the
hypertrophic cardiomyopathy. In addition to metabolic alterations in the offspring, such as dislipidemia and insulin resistance, LV structure
alterations could be mediated by the visceral adipose tissue distribution. Further studies are needed to elucidate the underlying mechanism
regarding cardiac alterations of obese mother’s offspring in relation to visceral adipose tissue.Financial support. Newton RCUK-CONACyT
(FONCICYT/49/2016).
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Titulo/Title: A Maternal Diet Enriched In Extra Virgin Olive Oil Does Not Prevent Reduced Uteri Weight and Decidual PPAR Levels in
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Embasamento/Background: Maternal diabetes increases the risks of maternal, fetal and placental complications and leads to the programming
of metabolic and cardiovascular diseases in the offspring. These alterations are in part related to a maternal diabetes-induced prooxidant-
proinflammatory intrauterine environment, which may alter the uterus in the female offspring. Our recent studies have shown that a dietary
supplementation with extra virgin olive oil (EVOO) is able to reduce markers of the prooxidant-proinflammatory state in the placenta and
different fetal organs in experimental models of diabetes and pregnancy. EVOO is highly enriched in oleic acid, a monounsaturated fatty
acid that activates Peroxisome Proliferator Activated Receptors (PPARs). PPARs are involved in decidualization and anti-inflammatory
processes. The aim of this work was to evaluate the uterus of the offspring of diabetic rats that receive or not an EVOO enriched diet during
pregnancy, evaluating the weight of decidualized and not-decidualized uteri at a prepubertal age, as well as addressing PPARs expression
in the decidua at a postimplantation stage.

Meétodos/Methods: A mild pregestational diabetic rat model was induced in FO females by neonatal administration of streptozotocin (90
mg/kg sc). Control and diabetic females were mated with healthy males and were fed or not with a 6% olive oil enriched diet from day 1 of
pregnancy until parturition. The offspring were fed a standard diet and the uteri of the female offspring (F1) were evaluated a) at a prepuberal
stage: 30 day postnatal, with or without induction of decidualization with PMSG (50 UI) and hCG (50 UI) and b) on day 9 of pregnancy.
At the prepuberal stage non-decidualized and decidualized uteri were weighted, and on day 9 of pregnancy, the expression of PPARalpha,
PPARgamma and PPARdelta was evaluated in the decidua.

Resultados/Results: At a prepubertal stage, the offspring of diabetic rats (Diabetic Group) showed a reduction in weight in the non-
decidualized uteri (36%, p<0.05 vs. Control Group). This alteration was not prevented by the EVOO enriched diet (27%, p<0.05 EVOO-
Diabetic Group vs. EVOO-Control Group). The induction of decidualization increased the weight of the uteri of the diabetic rat offspring
compared to the non-decidualized Diabetic Group (60%, p<0.001). The maternal diet enriched in EVOO did not change the weight of the
uteri in the decidualized groups. At the postimplantation stage evaluated (day 9 of pregnancy), there were no changes in the number of
implantations and resorptions in the evaluated groups. In the decidua, we found reduced protein expression of PPARalfa, PPARgamma y
PPARdelta (60%, 40%, 51% reduction respectively, p<0.05 vs. Control). The maternal EVOO diet did not change PPARs expression in the
evaluated groups.
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Conclusoes/Conclusions: Maternal diabetes led to a reduced uteri weight in the prepubertal offspring of female diabetic rats, an alteration
that was not prevented by the EVOO enriched diet. The reduction in weight is not observed in the decidualized uteri, suggesting an
overstimulation of the decidual process in the diabetic group. During pregnancy, no changes were observed in the number of implantations
and resorptions, but the expression of the three PPAR isotypes are reduced, which may affect the decidual function. The EVOO-supplemented
diet did not change PPAR levels in the evaluated groups, and further works addressing PPAR target genes are needed to address the putative
capacity of EVOO-supplemented diet to activate PPARs despite their reduced levels.
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Titulo/Title: EFFECT OF THE PRE- AND POSTNATAL HIGH-FAT DIET ON THE METABOLISM AND ELECTRICAL ACTIVITY OF
THE AUTONOMIC NERVOUS SYSTEM IN ADULT RATS.

Embasamento/Background: Energetic homeostasis is regulated by neuroendocrine hypothalamic pathways, which maintain a synchronism
between energy consumption and expenditure. Breaking this synchronism leads to the development of metabolic syndrome (MS),
characterized by the presence of obesity, hyperglycemia, hyperinsulinemia, hypertension, dyslipidemia, thus predisposing to heart disease
and type 2 diabetes. Studies in rodents using a high-fat diet (HFD), in critical periods of development demonstrate predisposition of
offspring to MS. In this context, this research aimed to trace the metabolic profile of offspring adult rats that received HFD during prenatal,
lactation, and puberty periods and establish the periods of development with greatest impact on metabolic programming in adulthood.

Métodos/Methods: We analyzed adult male offspring rats submitted to nutritional insult (HFD) in different periods of life: Maternal HFD
during pregnancy (PREG/HFD), Maternal HFD during lactation (LAC/HFD) and HFD during puberty period (PUB/HFD). Control groups
received normal fat diet throughout the experimental protocols (CTL/NF). Adult rats were killed at postnatal day (PND) 120. Biometric,
Biochemical, and Electrophysiological parameters were evaluated.

Resultados/Results: The results showed that adult offspring rats metabolic programmed during lactation and adolescence had a significant
increase in adiposity, blood pressure, and dysfunction in sympathetic and parasympathetic autonomic nervous system. However, adult
offspring rats submitted to maternal HFD during lactation was more sensitive to the effect of the diet, with hyperphagia, dyslipidemia,
hyperglycemia and glucose intolerance. Adult Offspring programmed during pregnancy had no obesity and diabetogenic phenotype.

Conclusdes/Conclusions: Our data suggest that lactation and adolescence are more critical than pregnancy to influence neuroendocrine axe
to disrupt metabolism late in life.
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Titulo/Title: Cardiometabolic Syndrome in Adult Rats Programmed by High-fat Diet During Adolescence

Embasamento/Background: Background: Exposure to high fat diet during gestation and lactation programs cardiometabolic syndrome in
adulthood. Adolescence also has been considered a susceptible window of development; however little is known about the high fat exposure
during this life period. The present study aims to evaluate whether high fat diet exposure during adolescence induces cardiometabolic
syndrome in adulthood.

Métodos/Methods: Methods: The research ethics committee approved the study under CEUA n° 1527130815. Thirty day-old Wistar rats
were exposed to a high fat (HF, 35% lard w/w n:24) diet until 60 days of age then fed a normal fat diet (NF, 4.5% w/w of fat n:24) for a
further sixty days. Control animals received the NF diet throughout life. Body weight and food consumption were evaluated throughout the
protocol. At 120 days of age biometric, metabolic (0GTT and ipITT) histological analysis and cardiovascular parameters were evaluated.
Statistical comparisons were performed by Student’s T test.
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Resultados/Results: Results: The HF animals showed lower food intake (2526+40,40 vs 2225+18,44 p<0,0001) and higher caloric intake
(1446+23,01 vs 1598 £29,83; p<0,0038) during exposure to HF compared with control group. At 120 days of life, HF animals showed an
increase in weight (+ 14%; p <0.002), in fat pads (mesenteric:+ 22%; p <0.03 and retroperitoneal: + 34%; p <0.001), hypertriglyceridemia
(+ 34%, p <0.01), hyperglycaemia (+ 14%, p <0.04), reduced insulin sensitivity (-30%, p <0.04) and glucose intolerance compared to
control animals. Systolic (SBP), diastolic (DBP) and mean (MBP) blood pressure were increased in HF animals (+ 10%, + 4% and + 17%,
respectively; p <0.009, p <0.004 and p <0.01), but heart rate remained unchanged. After intravenous injections of atenolol (4 mg/kg) and
methylatropine (3 mg/kg), the bradycardia and tachycardia response, respectively and intrinsic heart rate were similar between groups. The
baroreflex sensitivity (AHR / AMAP) in response to phenylephrine (8 pg / kg, iv) and sodium nitroprusside (50 pg / kg, iv) was similar
between groups. The depressor response hexamethonium (30 mg/kg, iv), a ganglionic blocker, greater in the HF group (+26%; p <0,01). In
histological analysis in heart showed increased perivascular and interstitial fibrosis (+42%; +%62 respectively; p<0,02 and p<0,0001) and
left ventricular hypertrophy (+29%; p<0,0001).

Conclusoes/Conclusions: Conclusions: Exposure to HF diet during adolescence programs cardiometabolic syndrome in adulthood,
characterized by cardiometabolic changes, hyperactivity of the vascular sympathetic nervous system and cardiac structural changes. To our
knowledge, our results are the first to demonstrate the characterization of cardiometabolic syndrome in this type of experimental model.
These data further highlight the importance of maintaining sound dietary intake during the adolescent developmental window.
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Titulo/Title: Maternal Exposure To Glycotoxins During Lactation Leads Offspring To Cardiac Hypertrophy And Fibrosis Early In Life.

Embasamento/Background: Lactation constitutes an important phase of development, and disturbances occurred during this period may
increase the risk for cardiometabolic diseases later in life. The consumption of Advanced Glycation End products (AGEs) is related to
increased oxidative stress, inflammation and higher risk for cardiovascular disease. Methylglyoxal (MG), an AGE precursor, may be
involved in the development of diabetic cardiac myopathy. Therefore, we hypothesized that maternal exposure of MG during lactation may
predispose the offspring to the development of cardiac remodeling early in life.

Métodos/Methods: Pregnant Wistar rats were maintained in standard conditions until birth. All animals had free access to standard chow and
water. Delivery was considered day 0, in day 1 rats litter size were standardized for 8 pups per mother (4 Males and 4 Females) and separated
into two groups: Control (CO), whose mothers received saline 0,9% (1mL/kg), and Methylglyoxal (MG), treated with methylglyoxal
(60mg/kg). Both groups were treated daily by gavage, starting at day 1 after birth and halt at the end of lactation. At weaning (day 21),
offspring from CO and MG groups were weighed and euthanized. Blood and heart samples were collected for lipid profile and histological
analysis, respectively.

Resultados/Results: MG pups show reduced bodyweight at weaning and increased heart interstitial fibrosis (p<0,01), which is accompanied
by increased cardiomyocyte diameter (p<0,05). No difference is observed in perivascular fibrosis or heart weight. MG animals have
decreased triglycerides levels when compared to CO (p<0,05). No difference is observed in total cholesterol or HDL.

Conclusdes/Conclusions: Maternal intake of an AGE precursor during lactation, leads neonatal offspring to cardiac remodeling, with
increased tissue fibrosis, cardiomyocyte hypertrophy, and increased triglycerides. Therefore, we suggest that these neonatal alterations may
be an important predictor, increasing the risk to the development of cardiomyopathy later in life.
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Titulo/Title: Early Weaning Models Induce Long-term Effects on the Hypothalamic-Pituitary-Gonadal Axis and Steroid Receptors in Wistar
Rats

Embasamento/Background: According to the World Health Organization (WHO), globally, only 40% of infants under six months of age
are exclusively breastfed; this information is a concern for public health since literature shows that insults during initial states of early
development may cause metabolic alterations throughout life. Our group and other scientists have shown over time how early weaning
may cause alterations to offspring. In our experimental models of pharmacological and non-pharmacological early weaning (respectively
PEW and NPEW), animals become obese in adult life with a dysfunctional control of glucose, dyslipidemia and hormone deregulation.
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However, there are few data regarding how early weaning may affect sex hormones and the hypothalamic-pituitary-gonadal axis in adult
life on animals from both sexes. Thus in this study, we intend to investigate the long-term effects of early weaning on the HHG axis and sex
steroids receptors in peripheral metabolic tissues of offspring at postnatal day (PND) 180.

Meétodos/Methods: Female Wistar rats and their offspring were separated in 3 groups: NPEW, in which lactating mothers were bandaged
in order to prevent suckling’s access to milk. PEW, in which mother received bromocriptine injections, a dopamine agonist in order to stop
milk production, thought prolactin inhibition, in a concentration of 0.5 mg twice a day; both manipulations occurred in the last 3 days before
weaning; control, in which there were no intervention on dams in order to restrain offspring suckling, resulting in a standard weaning at
PND21. The offspring were analyzed at PND180. Plasma testosterone, progesterone and estradiol levels were evaluated by ELISA. The
protein expressions of androgen and estrogen receptors (AR and ER, respectively) were measured on liver, adipose tissue, pituitary and
hypothalamus by Western blotting.

Resultados/Results: The results shown here are preliminary. Analysis of the plasma sex hormones of the male offspring showed that,
while progesterone and estradiol were unchanged, testosterone was higher on the NPEW group in comparison to control (+92%, p<0.05).
Female offspring analysis showed no alteration of progesterone nor testosterone; however, estradiol was lower on PEW group compared
to control and NPEW (control vs PEW -36%, p<0.05; NPEW vs PEW -37%, p<0.05). The AR was higher on the liver of the PEW males
when compared to control (+34%, p<0.05). The ER was lower on the white adipose tissue of the NPEW males, when compared to control
(-38%, p<0.05).

Conclusoes/Conclusions: Both early weaning models programs the plasma sex hormones in adult life in both sexes, although differently.
These findings can be due to alterations in the hormone secretion of HHG axis. The results from androgen and estrogen receptors will help
to understand the effect of sex hormones on GnRH and gonadotropins as well as on peripheral tissues.
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Titulo/Title: Long-term Effects of Maternal Nicotine Exposure During Breastfeeding on the Hypothalamic-Pituitary-Gonadal Axis and
Steroid Receptors in the Rat Progeny

Embasamento/Background: Insults early in life, when organs are developing and differentiating, can lead to the onset of several endocrine-
metabolic changes in adulthood. Studies have shown that environmental exposure to endocrine disruptors is associated with changes in
the short and/or long term, resulting in metabolic programming. Among these disruptors, it is known that maternal exposure to nicotine
during breastfeeding lead to the development of obesity and reproductive disorders in the adult ofsspring. Here, we hypothesized that the
offspring from exposed nicotine dams could be long-term programmed for a disturbed hypothalamic-pituitary-gonadal (HPG) axis and
steroid receptors, in a tissue-specific and sex-dependent manner.

Métodos/Methods: For this study, lactating dams were separated on 2 groups: nicotine-exposed (NIC) in which dams where implanted
with osmotic minipumps that released 6 mg/kg of nicotine daily for 14 days (postnatal day 2 to 16) and control group, in which dams
were implanted with osmotic minipumps that released saline for the same period. Offspring were analyzed at 180-day-old. Until now, we
evaluated plasma concentrations of luteinizing hormone (LH), follicle stimulating hormone (FSH), testosterone, progesterone and estradiol
by ELISA. We measured the protein expression of androgen receptor (AR) in the liver by Western blotting.

Resultados/Results: In NIC males, plasma LH and testosterone levels had a reduction of 22% and 31% (p<0.05), respectively, with no
changes in FSH, progesterone and estradiol. In NIC females, plasma FSH increased by 85% (p<0.05) when compared to the control group,
but with no changes in LH, testosterone, progesterone and estradiol levels. The AR protein expression is decreased by 37% (p<0.05) in the
liver from male NIC rats, without differences in female offspring.

Conclusdes/Conclusions: Our partial results suggest that exposure to nicotine solely during breastfeeding induces changes in the HPG
axis on both sexes. NIC male offspring developed a hypoandrogenism due to a failure of LH levels and the lower AR expression suggest a
reduction of testosterone action in the liver of these animals. The results of androgen receptor in other tissues as well as estrogen receptors
can give some clues regarding the effect of sex hormones in this programming model.
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Titulo/Title: HIGH-FAT DIET INTAKE DURING PUBERTY INDUCES NON-ALCOHOLIC FATTY LIVER DISEASE IN ADULT
MALE RATS Beatriz Gongalves dos Santos] 3; Rosiane Aparecida Miranda2 3; Larissa Cristina dos Santos Ribeirol; Lucas Aratjo
Ferreiral; Maiara Vanusa Guedes Ribeiro

Embasamento/Background: Purpose: To evaluate whether high-fat diet intake during puberty is able to program obesity and related
hepatometabolic dysfunctions.

Métodos/Methods: Methods: All procedures performed in this study were approved by ethics committee approval (CEUA-UEM protocol
number 1527130815). Male Wistar rats 30-day-old (PN 30) were randomly assigned into two groups and were fed with: standard chow
(NF group) or high-dat diet (HF group) during the 30 days until PN 60. Subsequently, both groups were fed a standard chow from until
completing 120-day-old (PN 120), when morphometric and hepatometabolic analyses when performed following euthanasia.

Resultados/Results: Results: At PN 120, HF presented overweight, hyperphagia, increased adiposity, hyperglycaemia, hyperinsulinaemia
and hypertriglyceridemia. Plasma glucose levels during intravenous glucose tolerance test (ivGTT) and intraperitoneal insulin tolerance
test (ipITT) were also higher in HF, whereas kitt was significantly low, suggesting reductions in insulin sensitivity. HF animals displayed a
significant increase in blood glucose levels during the pyruvate tolerance test, indicating increased in gluconeogenesis. Further, HF group
shows increase in hepatic lipid inclusion, as revealed by morphometry. PEPCK and FAS protein expression were higher in the livers of the
HF animals.

Conclusdes/Conclusions: Conclusion: Here we showed for the first time which, HF during puberty causes an obesity phenotype at adult life,
leading to glucose dyshomeostasis and non-alcoholic fatty liver disease. The hepatic metabolic dysfunctions found in HF animals may rely
in the overexpression of some proteins involved in gluconeogenesis and lipogenesis processes.
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Titulo/Title: Prenatal Androgen Exposure Alters Male Sperm Count, Motility, and Offspring Growth but does not affect Fertility.

Embasamento/Background: Prenatal androgen exposure affects females’ reproductive and metabolic parameters, leading to phenotypes
that resemble those of Polycystic ovary syndrome (PCOS) in women. PCOS is a multifactorial pathology, and prenatal androgen excess is
considered one of the main factors contributing to the syndrome development in females. In the past years, it has been reported that male
relatives of PCOS women may show altered metabolic and endocrine parameters. However, few studies had focused on the effects of
prenatal androgen exposure on males and the intergenerational effect of androgens. This study aimed to investigate the impact of androgen
exposure on males’ reproductive parameters and outcomes and the possible paternal contribution to intergenerational effects until neonatal
development.

Métodos/Methods: Pregnant females (F0O) were treated daily on gestational days 16 to 19 with a dose of Img of testosterone. A control group
was daily injected with vehicle in the same window of injection. The offspring from androgenized mothers were the prenatally androgenized
(PA) group, and those from mothers injected with vehicle were the control group (C). Male offspring (F1) weight was weekly measured from
day 7 to adulthood (90 days of life). We performed a glucose tolerance test during adulthood, and after-euthanasia epididymis and testis
were weighted. We also analyzed epididymal sperm count and motility analysis, and morphological studies were assessed. Spermatozoa
were classified as normal or abnormal. Morphological abnormalities were divided into head defects (considering amorphous head, head
with amorphous curvature or curvature absence), and tail defects were analyzed only considering the presence of simple or double tail or the
absence of the tail. The fertility rate was evaluated. For this, PA-F1 and C-F1 males were mated with naive females. A randomly selected
group from both treatments was euthanized at 14 days of pregnancy and embryo weight, and embryo crown-rump length was assessed.
Another group was left to deliver, and offspring (F2) parameters were analyzed at postnatal day 6 (PND6).

Resultados/Results: No differences were found in the growth curve nor the glucose tolerance test in males from the PA-F1 groups as
compared to C-F1. PA-F1 males showed decreased average testis weight and lower sperm motility and count than C-F1 males. No
differences were found regarding the percentage of abnormal sperm in PA-F1 animals as compared to C-F1. Moreover, fertility studies
revealed no alterations in the mating index, the fecundity and fertility index of PA males if compared to controls. Regarding F2, we found
no differences in embryos’ weight. However, embryos from PA-F1 fathers showed an increased embryo crown-rump length compared to the
offspring of C-F1 fathers. At PND6, F2 offspring from PA-F1 males showed decreased body weight and body length in females and males.
No differences in the anogenital distance were found between F2 from PA-F1 males and those from C-F1.
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Conclusoes/Conclusions: Our results show that prenatal androgen exposure impairs male sperm parameters without affecting fertility rate.
Moreover, the offspring of PA-F1 fathers showed an altered growth, with increased length during intrauterine development and a decreased
body weight and length at the neonatal stage in both sexes. Financial support: FONCYT-ANPyCT-MINCYT-PICT 632/2016
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Titulo/Title: Overfeeding Combined with Poor Maternal Diet During Impair Long-term Metabolism in Male Wistar Rats.

Embasamento/Background: The early life nutritional environment affects the development of metabolism, mainly in the maturation of the
central nervous systems (CNS) and endocrine organs; we investigated the effects of maternal low-protein diet combined with postnatal early
overfeeding on the male offspring’s pancreatic beta-cell function in later life.

Métodos/Methods: Only male rats were used; delivery was considered post-natal-day 0 (PNO). Wistar rats’ dams were divided into control
(NP) or low-protein diet (LP). LP dams remained on the diet until PN14, after which all animals were supplied with the control diet. At PN2,
litters were adjusted to 9 (normal litter - NL) or 3 (postnatal overfeeding - PO) pups, resulting in 4 experimental groups: NP-NL, NP-PO,
LP-NL and LP-PO. Litters were weaned on PN21. At PN83, a batch of animals from all experimental groups, the Glucose Decay Constant
index (KITT) was calculated from the results of Intraperitoneal Insulin Tolerance Test (ipITT), one week after, the animals underwent
surgery for cannula implantation, followed by intravenous glucose tolerance test (ivGTT). At PN90, animals were euthanized and tissues
collected.

Resultados/Results: LP-PO animals’ present a biometric profile similar to the control (NP-NL) group. In the ivGTT, LP maternal diet
elevated the glycemia (p<0.01). KITT analysis showed that LP maternal diet animals are more sensible to insulin (p<0.0001) and postnatal
overfeeding enhances the sensibility to insulin (p<0.0001), making the LP-PO group the most affected. All groups demonstrated reductions
in pancreatic islet size compared to control group (p<0.05).

Conclusdes/Conclusions: Presenting a normal weight phenotype, the postnatal overfeed offspring whose mothers received the low-protein
diet presented morphological impairment in the endocrine pancreas, accompanied by glucose intolerance and high insulin sensitivity.
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Embasamento/Background: Diabetes mellitus is one of the factors that negatively affect the intrauterine environment during pregnancy,
causing changes in development and metabolism. In combination with other factors might compromise dams and fetuses in the short and
long-term. Objective: To evaluate the influence of the hyperglycemic intrauterine environment and post-weaning consumption of a high-fat
diet on the glycemic and lipid profile of adult rat offspring.

Métodos/Methods: Female rats received citrate buffer (C) or streptozotocin (D) on day 5 post-natal. In adulthood, these rats were mated to
obtain female offspring, who were fed a standard diet (SD) or high-fat diet (HFD) from weaning to adulthood (n=7 rats/group): OC/SD and
OC/HFD: female offspring of control mothers and received SD or HFD, respectively; OD/SD and OD/HFD: female offspring of diabetic
mothers and received SD or HFD, respectively. At adulthood (day 115 of life), the Oral Glucose Tolerance Test (OGTT) was performed.
Next, the rats were anesthetized and sacrificed to obtain blood samples for biochemical measurements. P-value must be lower than 0.05 for
the conclusion that the difference was statistically significant.

Resultados/Results: The OC/HFD, OD/SD, and OD/HFD groups showed an increase in fasting blood glucose compared to the OC/SD
group. The OD/HFD group showed an increase in fasting blood glucose compared to the OD/SD group. At 30 and 60 minutes, all groups had
increased blood glucose levels compared to the OC/SD group. The rats OD/HFD group also showed greater blood glucose compared to the
OC/HFD group. At 120 min, blood glucose levels in all groups differed significantly from the OC/SD group, being more evident in the OD/
HFD group. The OD/SD and OD/HFD groups showed an increase in cholesterol, triglyceride, and very-low-density lipoprotein (VLDL)
concentrations and a decrease in AST activity when compared to their respective controls.
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Conclusoes/Conclusions: Our results showed that both the hyperglycemic intrauterine environment and the HFD consumption were able to
promote glucose intolerance in adult offspring. In addition, the offspring of diabetic mothers, regardless of the type of diet, also presented
dyslipidemia, confirmed by the hypertriglyceridemia and hypercholesterolemia, contributing to an altered lipid metabolism of these adult
offspring. This fact suggests a more exacerbated influence on impaired fetal programming by maternal diabetes. Financial Support: FAPESP
(Process number 2016/25207-5), and CNPq Research Fellowship (coordination of Prof. Dr. Débora Cristina Damasceno), and grant of the
Ph.D. scholarship by the Coordination for the Improvement of Higher Education Personnel (CAPES).
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Titulo/Title: Influence Of Gestational Diabetes On The Production Of Anti-Insulin Antibodies And Cytokines In Colostrum And Saliva.

Embasamento/Background: Maternal hyperglycemia may interfere with the composition and with the concentration of immunological
mediators in colostrum. However, there is little evidence on the concentration of antibodies and cytokines in colostrum of mothers who
developed gestational diabetes. Thus, our aim was to evaluate the concentration of anti-insulin IgA antibodies and the cytokine concentration
in colostrum compared to the saliva of pregnant women who developed gestational diabetes.

Métodos/Methods: . It was a case-control study conducted at the Hospital Materno Infantil of the Federal University of Maranhdo. The
protocol was registered at Plataforma Brasil and approved by CEP-HUUFMA (No. 3.301.629). The study evaluated 74 women, 37 in
the gestational diabetes group and 37 in the non-diabetic group. The colostrum was collected manually, always in the morning, 48 hours
after delivery and the saliva collection was performed after 2 hours fasting and oral hygiene with filtered water. Saliva and colostrum
were centrifuged (2,000 rpm) and the supernatant used to determine the antibodies and cytokines concentrations by Enzyme-linked
immunosorbent assay (ELISA) and Cytometric Beads Array (CBA). The biochemical determination of glucose, cholesterol, triglycerides,
urea and amylase concentrations were performed in an automated system. Statistical analysis used the Student’s t-test for samples with
normal distribution and Mann-Whitney test to compare ordinal or continuous variables without normal distribution.

Resultados/Results: The average age of women with gestational diabetes was 31 years. Among newborns of diabetic mothers, 27% had fetal
macrosomia and 30% were hypoglycemic, within the first 24 hours of life. The highest concentrations of glucose, cholesterol, calcium, anti-
insulin IgA and IL-10 occurred in colostrum in women with gestational diabetes. This group also showed a reduction in IFN-y and TGF-f
concentrations. The total concentration of triglycerides, total protein, IgA, TNF-a and IL-17 was not different between the two groups.
The increase in anti-insulin IgA in colostrum showed a positive correlation with TNF-a. In contrast the increase of anti-insulin antibodies
showed a negative correlation with TGF-f. This seems to be the first report concerning the increase of anti-insulin antibodies in colostrum
from women with gestational diabetes and their influence on the cytokine concentration.

Conclusdes/Conclusions: Considering that anti-insulin antibodies are among the most frequent humoral markers in the loss of self-
tolerance, our results indicate that immunological evaluations are important to qualify the milk of women with gestational diabetes, since
the repercussion of this increase in the immune system of the babies is not known. Those results opens new perspectives for further studies
aiming to follow-up of these women and their children during a longer period.
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Titulo/Title: Caloric Restriction During Pregnancy Influences Biochemical, Mitochondrial and Behavioral Aspects in Rat Pups

Embasamento/Background: Alterations in the intrauterine environment lead to consequences that last lifelong and may be related to
oxidative stress, mitochondrial function and influence on physical and neuromotor development as well as feeding behavior throughout
life. In this context, pregnancy overweight is a growing concern, which may increase the risk of chronic diseases in adult life. Thus, caloric
restriction (CR) may exert neuroprotection if well controlled, since undernutrition during pregnancy also leads to complications in the fetus’
health. This hypothesis is based on the large evidence on CR benefits for adult animals. Our aim in this work was to assess the effect of 20%
CR during pregnancy on redox homeostasis in the hippocampi of pups, as well as on developmental and behavioral evaluation.

Meétodos/Methods: In order to evaluate CR effect on the 21 days of pregnancy, we divided dams into two groups: control and CR. CR group

received 20% less chow and the micronutrients consumption was equalized between groups via oral gavage. Pups’ prefrontal cortex were
evaluated on postnatal days (PND) 0, 7, 21, and 60 for hippocampal redox homeostasis parameters, such as oxidants content, antioxidant
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enzymes activity and oxidative stress parameters.. During development, a battery of physical and neuromotor milestones were assessed. In
order to assess feeding behavior, we evaluated the motivation to seek palatable food on PND21 and 60. This project was approved by the
local ethics commission (CEUA-UFRGS) under the number 30044.

Resultados/Results: We observed an increase in oxidants content at birth in CR group, evidenced by dichlorofluorescein (DCFH) content.
In this age, all antioxidant enzymes were similar to control group. Mitochondrial mass and membrane potential were decreased. Throughout
life, DCFH oxidation returned to control levels, although it was increased on PND60.We observed antioxidant enzymes activation in latter
ages: Superoxide dismutase (SOD) was increased on PND7 and 21, catalase (CAT) was increased on PND7, glutathione peroxidase (GPx)
and glutaredoxin (Grx) were increased on PND60. On PND60, mitochondrial mass and membrane potential were increased. Of note,
even with increased mitochondrial activity, mitochondrial superoxide levels were decreased on PND60. Malondialdehyde (MDA) content
was decreased on PND60, as well as the carbonyl levels, indicating decreased oxidative stress. There was no alteration on physical and
neuromotor development between groups. For feeding behavior, there was no alteration on PND21, and on PND60, although pups took the
same time to reach food and start eating, CR pups ate less palatable food than their control counterparts.

Conclusdes/Conclusions: Data presented in this work demonstrated gestational CR benefits for pups. Of note, CR was moderate and
micronutrients consumption was equalized. Thus, the only intervention was calorie reduction. Moreover, standard laboratory animals
(control group) are sedentary and overfed, sadly a consistent match for a good part of western society. In this context, redox homeostasis
was improved, as well as mitochondrial activity and oxidative stress was prevented. Pups had no delay on development and ate less palatable
food in adulthood in the feeding behavior test we performed.
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Titulo/Title: Implications of Maternal Diabetes and Post-Weaning Consumption of High-Fat Diet in Pregnancy of Offspring: Preliminary
Results Larissa Lopes da Cruzl,2, Veronyca Gongalves Paulal,2, Yuri Karen Sinzatol, Eduardo Kloppell, Rafaianne Queiroz de Moraes-
So

Embasamento/Background: Diabetes mellitus is a common medical condition before and during pregnancy and causes adverse pregnancy
outcomes worldwide. The number of diabetic women has increased, and this contributes to abnormal fetal development. Considering the
high consumption of high-lipidic diet in the last years, the objective of this study is to evaluate the influence of the hyperglycemic intrauterine
environment and post-weaning consumption of a high-fat diet on the glycemic profile and reproductive performance of adult rat offspring.

Meétodos/Methods: Female rats received citrate buffer (C) or streptozotocin (a drug to induce diabetes for pancreatic beta-cell - D) on post-
natal day 5. In adulthood, these rats were mated to obtain female offspring, who were fed a standard diet (SD) or high-fat diet (HFD) from
weaning to adulthood (n=7 rats/group): OC/SD and OC/HFD: female offspring of control mothers and received SD or HFD, respectively;
FODM/SD and OD/HFD: female offspring of diabetic mothers and received SD or HFD, respectively. At adulthood (day 115 of life), the
Oral Glucose Tolerance Test (OGTT) was performed and female rats were mated with non-diabetic males. On day 21 of pregnancy, the
rats were anesthetized and the uterus was removed for counting of the numbers of corpora lutea, implantation sites, resorptions (embryonic
deaths), live and dead fetuses. The rates of pre-and post-implantation loss were also calculated. P-value must be lower than 0.05 for the
conclusion that the difference was statistically significant.

Resultados/Results: The experimental groups (OC/HFD, OD/SD, OD/HFD) showed increased area under curve (AUC) and high circulating
glucose levels (140.30; 152.70 and 164.50 mg/dL/min, respectively) compared with the OC/SD group (110.14 mg/dL/min). Also, OD/HFD
group showed an increase in AUC compared with the OC/HFD. After mating, the groups OC/HFD, OD/SD, and OD/HFD presented a lower
number of full-term pregnant rats compared with the OC/SD rats. There were no statistical differences in corpora lutea, implantation sites,
and resorption (embryo death). The rats OC/HFD, OD/SD, and OD/HFD presented lower gravid uterus weight and higher embryonic losses
before implantation compared with OC/SD group, being more pronounced in OD/HFD rats. However, the implanted embryos managed to
develop, as verified by the number of live fetuses and embryonic loss percentage after implantation.

Conclusoes/Conclusions: Our results show that fetal programming induced by maternal diabetes, associated or not to an inadequate diet,
was able to promote glucose intolerance in adult offspring, leading to reproductive damage.
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Course, Botucatu Medical School, Sao Paulo State University (Unesp), BOTUCATU, SP, Brasil), Sinzato, Y K (Laboratory of Experimental
Research on Gynecology and Obstetrics, Tocogynecology Postgraduate Course, Botucatu Medical School, Sdo Paulo State University
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Titulo/Title: Transgenerational Effect Of Hyperglycemia In Daughters And Granddaughters Of Diabetic Rats After Glucose Overload And
Its Repercussions In Newborns And Placentas. Franciane Quintanilha Gallego Souzal, Vinicius Soares Barcol, Veronyca Gongalves Paulal,

Embasamento/Background: Background: Maternal hyperglycemia provides an abundant supply of glucose to the fetus. Adaptations will
be induced during fetal development that may have consequences for the metabolism of the offspring in adult life. The mechanisms of
this transgenerational effect have been studied in several animal models and can be related to observations in the human offspring of
diabetic mothers, however, few studies are evaluating the transgenerational effect in granddaughters of diabetic dams. Objective: To analyze
glycemia after glucose overload in adult daughters and granddaughters of rats with diabetes and the repercussions on the growth of their
newborns and placentas.

Métodos/Methods: Methods: Mild diabetes was induced in female Sprague Dawley rats by streptozotocin (beta cytotoxic drug) at the
neonatal period. The non-diabetic females received the citrate buffer (vehicle). At adulthood, the control and streptozotocin-induced rats
were submitted to an oral glucose tolerance test (OGTT) and included as mildly diabetic. Following, the rats were mated to obtain their
female offspring (OD), which were maintained up to adult life to perform the OGTT. Next, the rats OD were mated to obtain granddaughters
of mildly diabetic rats (GDD), which also were maintained up to adulthood for OGTT similar to other rats on day 115 of life. At full-term
pregnancy, the OC, OD, and GDD rats were anesthetized and killed to obtain their newborns and placentas for weighing. The glycemic levels
from OGTT in different time-points of OC, OD, and GDD were compared and presented as mean and standard deviation. For comparative
analysis of OGTT glycemia, fetuses, and placentas, Tukey’s Multiple Comparison Test was used. For all statistical comparisons, a minimum
confidence limit of 95% (p<0.05) was considered.

Resultados/Results: Results: At the beginning of OGTT (fasting), rats in the OD group showed an increase in glucose concentrations
compared with the control group (OC). After 30 minutes of glucose overload, the OD and GDD groups had an increase in blood glucose,
with values higher than 140 mg/dL, characterizing a glucose intolerance status. The OD group continued to show higher glycemic values
after 60 and 120 minutes of glucose overload. The OD and GDD rats showed lower fetal weight and percentage of newborns adequate for
gestational age (AGA) and a greater percentage of newborns small for gestational age (SGA). Considering the placentas, it was verified a
lower placental weight and efficiency in the OD group.

Conclusdes/Conclusions: Conclusion: The preliminary results indicate that fetal development in a hyperglycemic intrauterine environment
generates a diabetogenic tendency in the other generation of rats, affecting maternal glycemic metabolism in both daughters and granddaughters
of diabetic rats. In addition, it promotes impaired fetal growth induced by a decreased placental efficiency and intrauterine growth restriction,
contributing to smaller fetuses. Financial Support: FAPESP (Process number 2016/25207-5), and CNPq Research Fellowship (coordination
of Prof. Dr. Débora Cristina Damasceno), and grant of the Ph.D. scholarship by the Coordination for the Improvement of Higher Education
Personnel (CAPES).
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Titulo/Title: Effects of Maternal Hyperglycemia on Offspring Hyperglycidic Diet Preference on Infancy

Embasamento/Background: Changes on maternal metabolism can increase offspring susceptibility to develop obesity and associated
metabolic disorders. This risk is also related to offspring nutrition in postnatal life. When animals are given access to different kinds of food,
feeding behavior is influenced by food choice/preference. Brain circuits involved in central regulation of food intake and preference starts
developing in the second half of pregnancy and continues until the first 4 weeks of postnatal life in rats, thus making them vulnerable to
alterations in maternal metabolism during pregnancy and lactation. However, the effects of maternal hyperglycemia during pregnancy and
lactation on offspring food preference have not been explored yet. Therefore, the present study aimed to evaluate the effects of maternal
hyperglycemia on offspring hyperglycidic diet preference on infancy.

Métodos/Methods: In order to achieve this goal, pregnant Sprague-Dawley rats were rendered hyperglycemic by an intraperitoneal
administration of 35 mg/kg streptozotocin (STZ) diluted in citrate buffer (0.1M, pH4.5) on pregnancy day 7 (STZ group, n = 5). Control
group (n=9) received only citrate buffer. Around pregnancy day 21 the rats delivered naturally, and the litters were culled to 8 pups (4 male
and 4 females). On postnatal day (PND) 30, one male and one female per litter were housed on individual cages and fasted for 12 hours.
Food preference was then evaluated by offering two different kinds of powdered diet: standard chow (3825kcal/kg, 63.5% carbohydrates,
22% proteins and 4.5% fat) and a highly palatable hyperglycidic diet (3891.5 kcal/kg, 77.37% carbohydrates, 13.64% proteins and 2.79%
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fat), which consisted in standard powdered chow enriched with granulated sugar (sucrose, 38%). fasting animals were given access to
both diets in the early dark phase of the cycle, and food intake was assessed 1, 12 and 36 hours later. Food preference was determined as
the percentage of consumed hyperglycidic diet in relation to the total amount consumed of both chows (standard chow plus hyperglycidic
chow). All experimental procedures were approved by the local ethics committee (protocol number 1134).

Resultados/Results: There was no difference on acute food preference (1h measure) between groups, however at both 12 and 36h offspring
from STZ dams presented a higher preference for the hyperglycidic diet.

Conclusdes/Conclusions: These results show that maternal hyperglycemia can alter offspring food preference, which can contribute to the
susceptibility to obesity and the development of metabolic disorders later in life. Further studies will be developed to better understand food
preference for other macronutrients in the offspring of hyperglycemic dams and also evaluate this preference during offspring adulthood.
Financial support: Research grant by Fundagao de Amparo a Pesquisa do Estado de Sao Paulo — FAPESP (2019/01306-2).
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Titulo/Title: BISPHENOL-A EXPOSURE AGGRAVATES WHITE AND BROWN ADIPOCYTE HYPERTROPHY INDUCED BY
HIGH-FAT DIET CONSUMPTION IN OVARIECTOMIZED MICE

Embasamento/Background: Bisphenol-A (BPA) is an endocrine disrupter (ED), which has estrogenic, antiestrogenic and anti-androgenic
actions. Recently, we demonstrate that BPA exposure in postmenopausal mice aggravates hepatic steatosis, but whether this ED can impair
adipose tissue in this period of life in females, needs further investigations. Objective: Herein, we evaluated the effects of BPA exposure on
white and brown adiposity in ovariectomized (OVX) female mice fed on a high-fat diet (HFD).

Métodos/Methods: Adult Swiss female mice were OVX and submitted to a normolipidic diet or HFD and drinking water without
(OVXCTL and OVXHFD groups respectively) or with 1 pg/mL BPA (OVXCBPA and OVXHBPA groups respectively), for 3 months.
The rectal temperature was measured weekly throughout the experimental period, subsequently, the adiposity and the morphology of the
retroperitoneal white adipose tissue (rWAT) and of the interscapular brown adipose tissue (iBAT) were performed (CEUA UFRJ Macaé
approval: MACO035). Data were analyzed by Shapiro-Wilk and compared using ANOVA or Kruskal-Wallis (P<0.05).

Resultados/Results: OVXHFD females displayed increased body weight (BW; 59 + 3 g), food consumption (6 + 0.7 Kcal/24h), rWAT (1 +
0.2mg/g BW), perirenal white fat pad (0.5 + 0.04mg/g BW), and iBAT weights (0.6 + 0.04mg/g BW), when compared with OVXCTL (47
+2g; 3 £ 0.6 Kcal/24h; 0.5 + 0.07; 0.2 = 0.02 and 0.3 + 0.03mg/g BW, respectively). BPA exposure did not modify these parameters in
OVXHBPA (58 +2g; 6 + 0.8 Kcal/24h; 1 +0.2; 0.4 = 0.05 and 0.8 + 0.2mg/g BW, respectively), when compared to OVXHFD. The rectal
temperature of OVXHFD females was slightly greater (37.3 = 0.04 °C), through the experimental period, when compared to OVXCTL (36.9
+ 0.05 °C). BPA exposure did not alter this parameter in OVXHBPA group (37.5 £ 0.05 °C), in comparison to OVXHFD. Morphological
analysis of TWAT revealed adipocyte hypertrophy in OVXHFD females which was evidenced by an increased adipocyte diameter (70 + 0.4
um) and a reduction in the number of adipocytes/field analyzed (60+2), when compared to OVXCTL (54 + 0.4um and 87 + 2, respectively).
BPA exposure aggravated fat deposition in OVXHBPA, since the rWAT exhibited an increase of 22% in adipocyte diameter (86 + 2um) and
reduction of 11.6% in the number of adipocytes/field (53 + 0.9), in comparison to OVXHFD females. OVXCBPA females also increased the
adipocyte diameter (60 + 0.2 pm) and reduced the number of adipocytes/field (70 + 2) in rWAT, when compared to OVXCTL. Furthermore,
OVXHFD females displayed increased adipocyte area (503 + 12um2) and number of lipid vacuoles (9 + 0.1), but a reduction in the number
of adipocytes/field (84 + 3) in iBAT, when compared to OVXCTL (319 £ 4 um2; 6 + 0.09 and 119 + 5, respectively). BPA exposure in
OVXHBPA aggravated the hypertrophy of iBAT adipocytes, increasing in 30% the adipocyte area (656 + 8 um?2), 67% the number of lipid
inclusions/adipocyte (10 £ 0.1) and reduced in 16% the number of brown adipocytes/field (70 + 1), in comparison to OVXHFD.

Conclusoes/Conclusions: Exposure to BPA in the postmenopausal worsens the deposition of lipids in rWAT and iBAT associated with the
normolipidic diet, but this effect is exacerbated when associated with HFD. These data warn that postmenopausal ED can lead to the onset
of chronic diseases predisposed by increased adiposity. Support: CAPES.
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Embasamento/Background: The intrauterine development of mammals is completely dependent on the flow of maternal nutrients and
metabolic alterations, such as diabetes, can modify this balance. Maternal hyperglycemia can compromise several aspects of the offspring,
including their metabolism and reproductive function. Offspring from diabetic dams have impaired leptin levels, a hormone related to
energetic homeostasis and reproduction regulation. Leptin acts as a metabolic signal carrying information to the central nervous system
regarding fat reserves and modulating the reproductive axis. Adequate energy storages are crucial for the maintenance of the reproduction,
reinforcing that metabolism and reproduction are connected. However, there are no studies regarding the relationship between leptin and the
reproductive function of the male offspring of hyperglycemic rats. Our hypothesis is that chronic leptin infusion will attenuate some of the
deleterious effects of maternal hyperglycemia on male offspring reproductive function.

Métodos/Methods: All experimental procedures were approved by the local ethics committee (Protocol number 1134). Sprague-Dawley
female rats were mated with control males and on pregnancy day (PD) 7 mild hyperglycemia was obtained through the administration of
streptozotocin (STZ) (STZ group (n=6), 35 mg/kg intraperitonially, diluted on citrate buffer 0.1M pH 4,5). Control animals received only
citrate buffer (n=6). On 21st day of pregnancy, the rats gave birth naturally and litters were culled to 4 males and 4 females on the post-natal
day (PND) 1. Two male offspring from each litter were used and each received a different treatment (saline or leptin), thus the litter was
the experimental unit. The following experimental groups were formed: Control-Saline (n=6) and Control-Leptin (n=6), STZ-Saline (n=6),
STZ-Leptin (n=6). Around PND 82 a cannula was implanted in the cerebral lateral ventricle, connected by a polyethylene tube to an osmotic
pump (Alzet® model 2001) filled with either saline 0,9% or leptin (1 pg of leptin per day at a rate of 1 pl/hour for 7 consecutive days) that
was inserted subcutaneously into the dorsal region of the animal. On the PND 89, the rats were killed and the organs of the reproductive
tract were collected.

Resultados/Results: Maternal hyperglycemia changed some aspects of the male offspring reproductive tract and offspring from hyperglycemic
dams responded differently to the chronic leptin infusion compared to the control group.

Conclusoes/Conclusions: Our data showed that maternal hyperglycemia can compromise male offspring reproductive function and those
offspring are more sensitive to the central effects of leptin. Experiments are currently being carried out to increase the number of animals
on each experimental group. Moreover, other reproductive parameters will be assessed, such as the sexual behavior and sexual preference.
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Titulo/Title: Intrauterine and Lactational Exposure to Acetaminophen Did Not Interfere with Aortic Endothelial Function of Male and
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Embasamento/Background: Acetaminophen is the analgesic drug most recommended by physicians during all stages of gestation. Although
considered safe for the fetus, this drug crosses freely the blood-placental barrier and its metabolites could be secreted by maternal milk. A
study performed with pregnant women showed that the use of acetaminophen during pregnancy was associated with an increased risk of
preeclampsia, thromboembolism, and gestational hypertension. Moreover, it has been described that male rats treated with acetaminophen
presented endothelial dysfunction related with increased oxidative stress. However, the vascular safety for the exposed progeny of mothers
treated with acetaminophen during gestation and lactation has not been described. Thus, the objective of this study was to investigate if
maternal treatment with acetaminophen could cause vascular dysfunction in male and female adult offspring.

Métodos/Methods: Pregnant Wistar rats were treated by gavage with 350 mg/kg/day of acetaminophen or water from gestational day (DG)
6 to DG 21 (PARG and CTRG) or from DG 6 to lactation day (LD) 21 (PARGL and CTRGL). It was evaluated in male and female offspring
(75 days) the aortic reactivity to Phenylephrine (Phe), Acetylcholine (ACh) and Sodium Nitroprusside (SNP) in the presence (E+) or
absence (E-) of endothelium. Data were expressed as maximal response (maxR, mean + SEM) and compared by test t or one-way ANOVA
(*p<0.05). Research approval by the Animal Research Ethical Committee: CEUA n°® 7900.2017.82.

Resultados/Results: In male offspring the maxR to Phe in rings E+ or E-, in both periods of exposure, was similar among groups [E+: PARG
2,15+0.19 (7) vs CTRG 1.87+0.15 (7); E-: PARG 2.98+0.20 (8) vs CTRG 3.49+0.22 (7)], [E+: PARGL 2.11+0.17 (10) vs CTRGL 2.23+0.15
(9); E-: PARGL 3.17+0.16 (10) vs CTRGL 3.50+0.11 (9)]. The maxR (% of relaxation) to ACh was also similar among groups (PARG vs
CTRG [87.28+2.41 (8) vs 86.04+2.19 (7)], and PARGL vs CTRGL [91.48+1.63 (9) vs 89.37+1.60 (7)]), as well as the response to SNP
(PARG vs CTRG [95.41£0.89 (8) vs 93.52+1.30 (8)] and PARGL vs CTRGL [95.57+0.74 (10) vs 94.354+0.70 (9)]). In female offspring
maxR to Phe in rings E+ or E-, in both periods of exposure to acetaminophen was similar among groups [E+: PARG 1.5840.18 (9) vs CTRG
1.61£0.12 (7); E-: PARG 3.90+0.56 (10) vs CTRG 3.08+0.18 (7)], [E+: PARGL 1.74+0.12 (11) vs CTRGL 1.714+0.15 (11); E-: PARGL
3.27+0.18 (11) vs CTRGL 3.46+0.20 (11)]. The maxR to ACh was similar among groups (PARG vs CTRG [91.50+1.74 (10) vs 90.15+3.70
(7)], and PARGL vs CTRGL [89.3242.10 (10) vs 89.83+1.52 (12)]), as well as the response to SNP (PARG vs CTRG [94.09+0.81 (9) vs
94.11+2.77 (8)] and PARGL vs CTRGL [93.81+0.83 (11) vs 96.16+0.90 (12)]).

Conclusdes/Conclusions: These results demonstrated that intrauterine and lactational exposure to acetaminophen did not interfere with
the vascular endothelial function in male and female adult offspring, suggesting that this exposure period and the utilized dose are safe for

progeny.
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Physiology, Institute of Biosciences of the University of Sao Paulo (IB/USP), Botucatu, SP, Brasil), da Silva, G V (Sao Paulo State
University (UNESP), Institute of Biosciences, Department of Structural and Functional Biology, Botucatu, SP, Brasil), Rorigues, L P
(Sao Paulo State University (UNESP), Institute of Biosciences, Department of Structural and Functional Biology, Botucatu, SP, Brasil),
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Titulo/Title: Exposure to a highly palatable diet exacerbates maternal glucose intolerance of hyperglycemic rats

Embasamento/Background: The incidence of obesity and diabetes has increased worldwide lately. Although changes in lifestyle have clearly
contributed to this increase, there is considerable evidence that maternal nutrition during pregnancy and lactation can contribute to this
scenario. On this way, the increased incidence of obesity and diabetes in young women of childbearing age is a concern. Several pregnant
women have some kind of metabolic disorder, such as diabetes or obesity. Although evidence suggests that appropriate maternal nutrition
during pregnancy is a key factor in the current and future health of the young, pregnant women, even obese ones or those with metabolic
disorders such as diabetes, tend to exceed the recommended caloric intake and the consequences to the mother herself and her offspring need
to be thoroughly investigated. Experimental studies have systematically explored the effects of maternal diabetes and nutrition separately.
Nonetheless, there is currently no evidence of the effects of their association. In the present study, our goal was to evaluate the effects of
maternal mild hyperglycemia associated with inappropriate nutrition during pregnancy and lactation on maternal glucose tolerance and
offspring growth. Our hypothesis is that inappropriate nutrition will aggravate maternal diabetes during pregnancy, which will compromise
offspring growth in a greater degree than seen previously for models of maternal diabetes or high-fat diet alone.

Métodos/Methods: In order to test this hypothesis, female Sprague-Dawley rats were mated and assigned on pregnancy day (PD) 0 either to
standard chow (n=16) or standard chow plus snacks (n=16) (potato chips and 1,5% sucrose solution) from PD 0 to lactation day (LD) 14.
Maternal food intake and body weight were daily measured. Mild hyperglycemia was induced through the administration of streptozotocin
(STZ, 35 mg/kg, i.p. diluted on citrate buffer 0.1M ph 4,5) on PD 7. Experimental groups were formed as follows: Control (normoglycemic
and standard chow, n=8), Control-snack (normoglycemic and standard chow + snacks, n=8), STZ (hyperglycemic and standard chow, n=8),
and STZ-snack (hyperglycemic and standard chow + snacks, n=8). An oral glucose tolerance test (OGTT) was performed on PD 15. Dams
gave birth naturally and litters were culled to 8 pups (4 males, 4 females) on postnatal day (PND) 1. Litter weight gain was followed daily
from PND 1 to 14. All experimental procedures were approved by the local ethics committee (Protocol number 1134).

Resultados/Results: The experimental model of STZ administration was effective to induce glucose intolerance during pregnancy and snack
consumption exacerbated this effect. Nonetheless, this association did not change litter weight gain.

Conclusdes/Conclusions: In conclusion, exposure to a highly palatable diet exacerbated maternal glucose intolerance. However, litter weight
gain was not further impaired. Additional studies will be developed employing the current experimental model to evaluate the effects on
several offspring behavioral and metabolic parameters.
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Titulo/Title: Development of fetuses from rats with diabetes-induced fetal programming and post-weaning consumption of high-fat diet:
Preliminary results

Embasamento/Background: Background: Diabetes during pregnancy causes to maternal-fetal complications. The number of diabetic
women has increased, and this contributes to abnormal fetal development. In addition, inadequate eating habits are the major factors for the
development and progression of metabolic disorders. Objective: To evaluate the development of fetuses from rats with the hyperglycemic
intrauterine environment and post-weaning consumption of a high-fat diet.

Métodos/Methods: Methodology: Female rats received citrate buffer (C) or streptozotocin (D) on day 5 post-natal. In adulthood, these rats
were mated to obtain female offspring, who were fed a standard diet (SD) or high-fat diet (HFD) from weaning to adulthood (n=7 rats/
group): OC/SD and OC/HFD: female offspring of control mothers and received SD or HFD, respectively; OD/SD and OD/HFD: female
offspring of diabetic mothers and received SD or HFD, respectively. At adulthood (day 115 of life), the Oral Glucose Tolerance Test (OGTT)
was performed and female rats were mated with non-diabetic males. On day 21 of pregnancy, the rats were anesthetized and the fetuses and
placentas were removed for weighed. The placental efficiency was measured (fetus weight/placental weigh). P-value must be lower than
0.05 for the conclusion that the difference was statistically significant.
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Resultados/Results: Results: All the experimental groups (OC/HFD, OD/SD, OD/HFD) presented increased area under the curve (AUC)
compared to the OC/SD group at the 115 of life. Also, after pregnancy, these groups showed decreased fetal weight and placental efficiency
and an increased percentage of fetuses classified with small and adequate for gestational age in relation to the OC/SD group. The OD/HFD
group showed a more exacerbated decrease in fetal and placental weight, and an increase in placental efficiency compared with the OD/SD
group.

Conclusdes/Conclusions: Conclusion: Our preliminary results show that fetal programming induced by maternal diabetes, associated or
not to an inadequate diet, was able to promote glucose intolerance in adult offspring, leading to impaired fetal and placental development.

Palavras Chave/Key-words: fetal programming; diabetes; high-fat diet; fetal development.
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Titulo/Title: Effects of leptin central infusion on food intake of offspring of rats with mild hyperglycemia

Embasamento/Background: Maternal diabetes is a metabolic disorder that confronts the fetus with an abundant supply of glucose, inducing
adaptations that increase the susceptibility of offspring to developing diabetes and obesity in adulthood. Postnatal feeding behavior can
also contribute to the development of several metabolic disorders. Studies have shown that the exposure to an unbalanced intrauterine
environment, due to maternal diet or metabolic, manipulations during pregnancy and lactation, can lead to changes in the offspring pathways
that regulate food intake. Food intake is regulated by a complex system that includes peripheral and central factors. One of the hormones that
plays an important role is leptin, a hormone secreted by adipose tissue and an important signal that acts on the hypothalamus regulating the
homeostasis of energy balance. Although several studies have shown the impact of maternal diabetes on a number of offspring parameters,
the effects on the central food intake control have not yet been fully elucidated. Thus, the aim of the present study was to evaluate the effect
of chronic central infusion of leptin on food intake of offspring of rats with mild hyperglycemia.

Métodos/Methods: Sprague-Dawley rats were used. Female rats were mated with control males and on pregnancy day (PD) 7 mild
hyperglycemia was obtained through the administration of streptozotocin (STZ group (n=6), 35 mg/kg i.p. diluted on citrate buffer 0.1M ph
4.5). Control animals received only citrate buffer (n=6). On the 21st day of pregnancy, rats gave birth naturally and litters were culled to 4
males and 4 females on the post-natal day (PND) 1. On PND 75 two male offspring from each litter were used and each received a different
treatment (saline or leptin). Thus the experimental groups were formed according to the presence or absence of maternal hyperglycemia
and treatment with saline or leptin, as follows: Control saline (n=6), Control leptin (n=6), STZ saline (n=6), STZ leptin (n=6). On PND 82
animals underwent surgery for implantation of a cannula in the cerebral lateral ventricle (Alzet® model 2001) which released saline 0,9%
or leptin (1 pg of leptin per day at a rate of 1 ul/hour for 7 consecutive days). Body weight and food intake were daily monitored for 7 days
before and 7 days after surgery. On PND 89, rats were killed and cannula placement was evaluated. All experimental procedures were
approved by the local ethics committee (Protocol number 1134).

Resultados/Results: The chronic central leptin infusion was able to decrease the food intake in offspring from both experimental groups.
However, this effect was more pronounced on offspring of STZ dams.

Conclusoes/Conclusions: Our data show that offspring from mild hyperglycemic dams present differences on food intake control and are
more sensitive to the central effects of leptin. More studies will be carried out to unravel the pathways involved on those changes.
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Titulo/Title: Maternal Obesity Programs Systemic Metabolic State and Adiposity Degree of the Offspring Impacting on Age-related Skeletal
Muscle Decline in a Sexually Dimorphic Manner

Embasamento/Background: Skeletal muscle weakness and atrophy are consequences of aging that may be negatively programmed in
offspring by maternal obesity (MO). To determine if maternal obesity alters the progress of offspring age-related decline in muscle strength
and metabolic dysfunction, we studied first generation offspring (F1) of a high fat diet-induced maternal obesity rat model to evaluate
adiposity, muscle strength and systemic metabolic state at early and late life stages.

Métodos/Methods: We studied male and female F1 exposed to maternal high fat diet (MOF1) or control maternal diet (CF1) in young
(postnatal day, ~ p220) and aged (~ p615 ) adults (n =5 to 8/ group) to evaluate muscle force (forelimb grip strength: FGS and forelimb grip
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strength body weight (BW) adjusted: FGS adj), adiposity degree (BW, body fat: BF, and adiposity index: Al), and metabolic parameters
(triacyl glycerides: TAG, cholesterol: Chol, glucose: Gluc, insulin: Ins, and homeostasis model assessment of insulin resistance: HOMA-
IR). Analysis was by unpaired t-tests, quadratic least square regression models, and combinatorial data analyses (CD).

Resultados/Results: Bivariate analysis of male and female F1 by group and age identified BW, FGS, BF, Al, TAG, Ins, and HOMA-IR
as outcomes with differences between male MOF1 and CF1 young adult groups (p < 0.05). No differences in groups of aged males were
found. BW, FGS, FGS adj, BF, Al Col, and Ins differed between female young adult MOF1 and CF1. In aged females, BW, FGS adj, BF,
Al and TAG were different between MOF1 and CF1 groups. FGS adj and BF were correlated (R2 = 0.721, RA2 = 0.619, p = 0.003) such
as FGS adj and AI (R2 =0.706, RA2 =0.597, p < 0.001) in female MOF1 and CF1 at both ages. In male MOF1 and CF1 also at both ages,
a correlation was observed between FGS adj and BF (R2 = 0.514, RA2 = 0.325, p = 0.041). Discriminant analyses of male and female F1
per group and age identified BW, FGS, Col, Gluc, Ins, and HOMA-IR as variables with maximized mean differences (A= 0.017, p <0.001)
in male F1, such as BW, FGS, BF, Al and TAG were the variables with maximized mean differences (A = 0.006, p <0.001) in female F1.

Conclusdes/Conclusions: From early life, MO programs F1 obesity-related systemic metabolic imbalances and increased adiposity
phenotypes in a sexually dimorphic manner. In male F1, the main changes were in obesity-related phenotypes associated with metabolic
disparities of glucose and cholesterol, while the greater degree of adiposity was strongly correlated with decreased skeletal muscle force in
female F1. Further studies are needed to identify underlying mechanisms related to muscle fiber composition and inter- and intramuscular
fat deposition to elucidate biological and endocrine mechanisms involved.
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Titulo/Title: Effects of Gestational Protein Restriction on Hypothalamus Pituitary Adrenal Axis of Adult Male Rats Offspring

Embasamento/Background: Appropriate conditions during pregnancy are crucial to adult health. Low-birth weight is closely associated
with environment insults during gestation and has been extensively related to the development of cardiovascular diseases and psychiatry
disorders, such as anxiety and stress. The hypothalamus-pituitary-adrenal (HPA) axis is the central mechanism for stress response, and
studies have shown that adversities during gestation could modulate the axis. In our model, gestational protein restriction promotes an
increased plasmatic level of corticosterone and catecholamines in male offspring. These hormonal changes may influence the establishment
of high blood pressure phenotype also presented in this programmed model. Adrenal and pituitary glands are vital components of the HPA
axis. Studies have demonstrated the sympathetic nervous system’s involvement in controlled integration and modulation of the stress
response. Moreover, maternal behavior in rats during early life could also influence HPA axis activity, leading to stress-related phenotype.
The current study aimed to evaluate early life maternal behavior and the morphological and functional parameters of the adrenal and
pituitary gland in gestational protein-restricted male offspring, trying to elucidate HPA axis changes and catecholaminergic dysfunction
previously described in this model.

Métodos/Methods: Wistar rats were matched, and sperm in the vaginal smear confirmed pregnancy. Dams were submitted standard protein
(NP group; 17% of protein) or low-protein chow (LP group; 6% of protein) throughout gestation. On the day of delivery, the dams were
weighted, and anogenital distance was measured. The litter was reduced to 8 dams, prioritizing males and diet returns to rodent standard
chow. On the day of birth until weaning, maternal behavior parameters were evaluated and scored. 16-wk old male offspring were euthanased,
and the adrenal and pituitary gland was collected to western blot and immunohistochemistry analysis.

Resultados/Results: The LP offspring showed low birth weight compared with NP, but this difference is absent at weaning, and no difference
in maternal behavior between groups was found. Glucocorticoid and mineralocorticoid receptors, which are pivotal for glucocorticoid action,
increase in the pituitary, adrenal gland of 16wk-old LP offspring, and a 98.8% increase CRH receptor and 63,3% of ACTH immunostaining
content in LP pituitary were found, compared with NP offspring. Adrenal morphological analysis showed a 39.67% increased NeuN (marker
for chromaffin cells) adrenal medulla and, glomerulosa, fasciculate, and reticular layers staining accompanied by a 168.77% increase of
PCNA reactivity in LP offspring. Furthermore, the study found increased SHT1A receptor (48,69%) in the adrenal gland, which is associated
with inhibitory catecholamines secretion; and increase of immunostaining content of SHT1A and SHT2A receptors within pituitary lobes,
which could modulate HPA axis activation at the pituitary level via serotoninergic innervation of hypothalamic CRH neurons.

Conclusdes/Conclusions: Protein restriction in utero results in adult offspring, morphological and functional changes in the adrenal glands,
and hormonal modulation associated with increased stress response and adrenergic hyperactivity, possibly participating in the genesis and
maintenance of high blood pressure in this programmed model.
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Titulo/Title: Sleep Restriction During Peripuberty Does Not Influences on Prostate Inflammatory Profile in Rats

Embasamento/Background: During puberty, a complex process of sexual development occurs. Sleep plays a critical role in immune system
maintenance and influences cytokines under normal and pathological conditions. In the male reproductive system, cytokines are produced
by somatic and spermatogenic cells under physiological stimuli and influence physiological process. The aim of the present study was to
evaluate whether sleep restriction (SR) during the peripubertal phase could influence the inflammatory profile in prostate tissue.

Métodos/Methods: OF. CIRC. CEUA/UEL n° 046/2014. Male Wistar rats at peripubertal phase (post-natal day, PND40) were randomly
distributed into 2 groups (6 animals/group), and subjected to an experimental period between PND 40 and 61. Animals from the control
group (C) were maintained in polypropylene cages with laboratory grade pine shavings as bedding throughout the experiment. Rats in the
SR group were exposed to SR by the modified multiple-platform method. These rats were placed inside a water tank for 18 h (beginning at
16:00) containing 20 circular platforms (each 6.5 cm in diameter) with the water level within 3 cm of the upper surface. When they reached
the paradoxical sleep phase, muscular atonia caused them to fall into the water and awake. On day 22 of the experiment (PND 62), the
animals were anesthetized with a combination of ketamine and xylazine and euthanized by cardiac puncture. Prostate was collected and used
for measure interleukin-6 (IL-6) levels, N-acetyl-B-D-glucosaminide (NAG) and Myeloperoxidase (MPO) activity.

Resultados/Results: There was no alteration on IL-6 levels, NAG and MPO activity in the prostate of rats submitted to SR during peripuberty
when compared to Control group.

Conclusdes/Conclusions: At this experimental condition, SR during peripuberty did not influences de inflammatory profile in the prostate
of male rats.
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Titulo/Title: Maternal High-Fat Diet Promotes Alterations in Glycolytic Skeletal Muscle Metabolism of Male Offspring and Affect Their
Response to Fructose-Drinking Challenge in Adult Life

Embasamento/Background: Maternal nutritional stress at certain stages of growth and development can alter the structure and function
of skeletal muscle throughout life of future generations. Skeletal muscle is an extremely plastic tissue and is susceptible to stress; thus,
in this study, we investigated if perinatal maternal high-fat diet would influence skeletal muscle lipid metabolism and its mitochondrial
ultrastructure of male adult offspring and disturb their response to a challenge with fructose intake at adulthood.

Meétodos/Methods: Female Wistar rats were fed a standard diet (mSTD: 9% fat) or isocaloric high-fat diet (mHFD: 29% fat) 8 weeks prior
to mating, during pregnancy and lactation. After weaning, male offspring received a standard diet and, from 120 to 150 days of age, half of
the animals from each group received 15% of fructose-drinking water (mSTD-F and mHFD-F). At 150th day, we collected the glycolytic
extensor digitorum longus (EDL) muscle for molecular characterization and mitochondrial ultrastructure analysis by transmission electron
microscopy.

Resultados/Results: mHFD male offspring were overweight (p<0.05), presented higher visceral adiposity (p=0.009), and hyperleptinemia
(p=0.02). Furthermore, fructose-receiving offspring exhibited hyperleptinemia (p=0.02) and hypertriglyceridemia (p<0.0001). Despite that,
in EDL muscle, fructose intake decreased muscle mRNA expression of lipoprotein Lpl, only in mHFD (-29.2%, p=0.02) vs mHFD water.
Conversely, we observed a suggestive increase in muscle fatty acid uptake since both mHFD (p=0.03) and fructose (p=0.01) increased the
protein expression of FABP4 transporter, mostly in mHFD-F (+2.3x, p=0.02, vs mHFD water). In addition, fructose increased the Slc27al
(FATP1) transporter mRNA only in mSTD offspring (+1.3x, p=0.04, vs mSTD water). Regarding muscle lipogenesis markers, fructose
decreased mRNA expression of Scd (p=0.01), irrespective of maternal diet, while mHFD increased protein content of FAS (p=0.02).
However, mHFD augmented mRNA levels of the lipid oxidation transcription factor Ppard, which could contribute to the non-alteration of
muscle triglyceride content observed. Concerning muscle mitochondrial respiratory chain genes, mHFD reduced mRNA expression of Sdhb
(complex II) (p=0.03), markedly in mHFD-F, whereas it increased Atp5f1b (ATP synthase) mRNA (p=0.02). Finally, fructose increased
mRNA expression of mitochondrial transcription factor Tfam, a key regulator of the mitochondrial genome transcription. These data suggest
enhanced ATP synthesis by mHFD and mitochondrial biogenesis by fructose, and could be compensatory mechanisms for the reduced
number of total mitochondria and the increase of injured mitochondria content, besides increased mitochondrial area, mainly in mHFD-F
(-27.5%, p=0.01; +1.5x, p=0.0001; +1.8x, p=0.03, respectively, vs mSTD-F).

Conclusoes/Conclusions: We conclude that mHFD programmed the glycolytic skeletal muscle EDL of male adult offspring to respond
to fructose by altering the lipid metabolism pathways, which may serve as adaptative mechanisms to avoid triglycerides accumulation
in the muscle. On the other hand, marked mitochondrial ultrastructural changes of mHFD were exacerbated by fructose intake, and were
accompanied by changes in mitochondrial-related genes expression that would suggest mitochondrial respiratory chain dysfunction.

Palavras Chave/Key-words: maternal high-fat diet, fructose intake, skeletal muscle

65



2 - 8 October 2020
2 - 8 Qutubro 2020

ID: 3121
Area: DOHaD and xenobiotic exposition
Forma de Apresentagio: E-POSTER

Autores: Ferreira, S F (Universidade Estadual de Londrina, Londrina, PR, Brasil), Aquino, A B O (Universidade Estadual de Londrina,
Londrina, PR, Brasil), Sobota, K N (Universidade Estadual de Londrina, Londrina, PR, Brasil), Kiss, A C I (UNESP, Botucatu, SP, Brasil),
Gerardin, D C C (Universidade Estadual de Londrina, Londrina, PR, Brasil)

Titulo/Title: Evaluation of Reproductive Behaviors of Female Rats Exposed to Sulfasalazine in utero and during Lactation. Simone Forcato
Ferreiral; Ana Beatriz de Oliveira Aquinol; Karina Nicole Sobotal; Ana Carolina Inhasz Kiss2; Daniela Cristina Ceccatto Gerardinl. 1

Embasamento/Background: According to the Developmental Origins of Health and Disease (DOHaD), maternal exposure to drugs might
affect the morphological and functional development of organs, increasing the risk of disease development at adulthood. Sulfasalazine
(SAS) is a drug commonly prescribed as the first line for the treatment of inflammatory rheumatic and bowel diseases, such as ulcerative
colitis and Crohn’s disease. Although SAS crosses the placenta and can be present in the fetal circulation in therapeutic concentrations, this
drug has been considered safe, including during the first gestational due to not be teratogenic. It is known that SAS inhibits the cystine/
glutamate antiporter system Xc and alters the motivation of rodents in behavioral experiments. Therefore, it could also interfere in the
motivation of other behavior tests such as maternal behavior. In this way, the present study aimed to evaluate the reproductive behavior
(sexual and maternal behavior) of female offspring exposed to SAS during the early stages of the development of rats.

Métodos/Methods: Wistar female rats were treated (n=10) with SAS 300mg/kg/day. Control dams (n=10) received carboxymethylcellulose
(CMC, vehicle). During the gestational period, dams received supplementation with folic acid (FA) 3mg/kg/day, (2h before of the treatment
with SAS), since SAS inhibits folate uptake. Both groups were treated from gestational day (GD) 0 until the lactational day (LD) 21, by
gavage. From postnatal day 90, the female pups (n=10/group) were evaluated for sexual behavior. The test lasted until ten mounts had been
observed. The females were evaluated such as frequency of each lordosis magnitude, on a scale of 0—3, which 0 means absence of lordosis
and 3 maximum lordosis. Moreover, were calculated the lordosis quotient (LQ=[number of lordosis / total mounts]x100) and the mean
lordosis score (LS=total number of lordosis points/total number of lordosis responses). The maternal behavior of these rats was evaluated
on LD 5. The mother-pup interaction was recorded for 30 min. In this test, were evaluated the following parameters: the latency to retrieve
the first pup for the nest; the total number of retrieving, and of contact pup; time spent on nest building; on pup licking/grooming, nursing,
and on self-grooming. Results were considered statistically significant if p < 0.05 and compared by Analysis of ANOVA, Kruskal-Wallis,
Student t-test, or Mann-Whitney U (CEUA/UEL: 125.2018).

Resultados/Results: In sexual behavior evaluation, the Student t-test showed that maternal exposure to SAS induced a significant increase
in the lordosis score (CTR: 2.02 + 0.08; SAS: 2.30 + 0.11*, n=10/group) and in magnitude 3 of lordosis (Mann-Whitney U, p=0.03). The
parameters of the maternal behavior of female offspring were similar between groups.

Conclusdes/Conclusions: These results show that exposure to SAS during early development induced significant alterations in the sexual
behavior of female offspring in adulthood. In rats, maternal care during the early stages of a pup’s life plays an important role in the
development and/or reproductive behavior of offspring in adulthood. Thus, the results observed might be related to the alterations in the
maternal behavior of dams induced by SAS (data not shown). Financial Support: CAPES (Doctoral fellowship to SFF), and Araucaria
Foundation (scientific initiation fellowship to ABOA).
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Titulo/Title: Characterization of Central and Peripheral Endocannabinoid System in Adult Rat Offspring Programmed by Maternal Nicotine
Exposure During Lactation

Embasamento/Background: Nicotine exposure during lactation compromises the offspring phenotype at a long-term in both sexes: male
offspring show obesity, hyperleptinemia, hypercorticosteronemia and normophagia while female offspring show normal body weight,
leptinemia and corticosteronemia but hyperphagia. Endocannabinoid system (ECS) is involved in some important processes in central
nervous system (CNS) and in peripheral metabolic organs that could be affected by nicotine exposure. We hypothesized that the offspring
exposed to nicotine during breastfeeding was imprinted for a deregulated central and peripheral ECS later in life, which could be affecting
several aspects of their metabolism.

Métodos/Methods: Lactating Wistar rats were implanted with osmotic minipumps releasing nicotine (NIC, 6 mg/Kg/day) or 0.9% saline
(control) from postnatal day (PN) 2 to 16. Male and female offspring were analysed at PN180. We evaluated protein expression of
N-acylphosphatidylethanolamide-phospholipase D (NAPE-PLD), diacylglycerol lipase (DAGL), cannabinoid receptors type 1 and 2 (CB1
and CB2), fatty acid amide hydrolase (FAAH), monoacylglycerol lipase (MAGL) in lateral hypothalamus (LH), paraventricular nucleus of
the hypothalamus (PVN), liver and visceral adipose tissue (VAT).

Resultados/Results: In LH, both NIC male and female offspring did not show any changes in markers of ECS. In PVN, NIC males increased

NAPE-PLD and FAAH protein expression (+40% and +34%, p<0.05, respectively), without differences in NIC females. On the periphery,
ECS showed some alterations: NIC males had lower NAPE-PLD protein expression in the liver (-37%, p<0.05) and CB1 in the VAT (-35%,
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p<0.05). In contrast, NIC females had lower CB1 protein expression in the liver (-40%, p<0.05) and higher DAGL protein expression in
the VAT (2-fold, p<0.05).

Conclusdes/Conclusions: Our results suggest that the endocannabinoids biosynthesis is higher in CNS of NIC male offspring, as we detected
increased NAPE-PLD and FAAH protein expression, enzymes responsible for anandamide synthesis and inactivation, respectively. On the
other hand, peripherally, NIC males seem to be less responsive to ECS. Regarding the females, despite they did not show changes of ECS in
CNS, they diverge on peripheral tissues, suggesting lower action in the liver and higher action in the VAT. Thus, the changes in ECS markers
are sex- and tissue-dependent and could explain, at least in part, the phenotype of the offspring in this programming model.

Palavras Chave/Key-words: Nicotine; Lactation; Endocannabinoid System; Metabolic Programming.
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Titulo/Title: Effects of Consumption of Olive Oil During Gestation and Lactation About Emotional Behavior and Energy Metabolism of
Adult Offspring Submitted to Maternal Separation

Embasamento/Background: Maternal nutrition during pregnancy is a relevant factor for the intrauterine environment because can have
a direct impact on fetal development. Depending on the type of nutrient ingested by mother there may be a metabolic program that can
mitigate the effects of stress early in life. Maternal separation (MS) is an animal model of early life stress which consists of the rupture of the
mother-pup bond. This intervention can change emotional behavior in adulthood in a sex-specific way. In addition, MS can induce changes
in the dorsal hippocampus (DH) that seem to be closely correlated with the development of depression. Mitochondrial dysfunction seems
to act as a key factor in the pathophysiology of depression. Olive oil (OO) may be a strategy for preventing depression because containing
nutrients that act on the modification of biomolecules involved with energy metabolism. This study aims to investigate the possibility that
a diet with OO during pregnancy/lactation affect the emotional behavior and energy metabolism in the DH of the offspring in the adulthood
submitted to MS.

Métodos/Methods: Female Wistar rats on the first gestational day were allocated into 2 groups according to the diet: mothers fed standard
chow + soybean oil (SO) or mothers fed standard chow + OO. On the day of the offspring’s birth the groups were subdivided according to
MS protocol into: Intact SO; Intact OO; Separate SO and Separate OO. MS occurred from the postnatal day 1 to 10, for 3 hours/day. After
weaning, the pups were divided into males and females according to the groups and received standard chow until adulthood. The caloric
consumption and body weight were analyzed in this period. From 60 days of age the animals were submitted to the open field test, forced
swimming test, and euthanized. The DH was collected for biochemical analyzes.

Resultados/Results: Anova of repeated measures or three-way showed that MS caused an increase in male body weight, which was
prevented by the consumption of OO (P<0.001). There were no differences in the caloric intake (P>0.05). MS increased the immobility time
in the forced swim test (P<0.05) characterizing depressive behavior and caused a reduction in mitochondrial mass (P=0.008) and potential
(P=0.004) both in males. In the analysis of energy-sensing proteins in the DH, it was seen that MS caused a reduction in the sirtuin-1
immunocontent in males (P=0.002), and that OO reduced the activation of AMPK also in males (P<0.05).

Conclusdes/Conclusions: OO consumption prevented the weight gain induced by MS but was not able to prevent depressive behavior.
However, consumption of OO during gestation and lactation seems to program the metabolism in adulthood in a sex-specific way. Financial
Support: CNPq.
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Titulo/Title: Long-Term Cardiovascular Effects of Male Rats Treated With Topiramate During Infancy

Embasamento/Background: Critical periods of development as pregnancy, post-natal age, infancy and adolescence have been targeted of
studies in order to understand the origin and progress of chronic diseases in adult life. The developmental theory of origin of health and
disease (DOHaD) refers to how stressors during different stages of life can have long-term impacts in the individual health or its in their
prole. Then, drug administration can promote metabolic, endocrine and epigenetics changes that can influence in health programming of the
individuals as soon as your descendants. Second-generation antiepileptic drugs, as Topiramate (TOP), are approved since 1999 by Food and
Drug Administration for the epilepsy treatment in children from two years old and in 2014 for migraine prophylaxis from twelve years old. Is
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already know that antiepileptic drugs are related with cardiovascular function impairments, as arrythmias. Previous data has established that
TOP administration in adult individual has been associated to increased homocysteine and apoB in plasma, both atherosclerosis markers.
However, it is still unknown if the administration of TOP during infancy could influence the health in long-term and the possible impacts
of its multiple mechanisms of action in cardiovascular system. Thus, our purpose was to investigate the long-term effects in cardiovascular
baseline parameters, as mean arterial pressure (MAP), systolic arterial pressure (SAP), diastolic arterial pressure (DAP) and hear rate (HR),
after treatment with TOP during infancy.

Métodos/Methods: Then, Wistar two female and one male rats were submitted to mating, overnight and maintained in the same conditions
(12/12 hr dark/light cycle; room temperature at 22°C; 5 animals per cage; rodent chow and water ad libiditum). The next morning, the female
rats were submitted to vaginal smear. Pregnancy were confirmed when cornified cells and sperm were presented in microscope visualization
(DG 0) and these animals were followed up in whole gestational period. In the zero post-natal day (DPN 0), the offspring were counted,
weighed and the gender identified. A minimum number of 8 and a maximum of 10 rats were maintained to ensure homogeneity in the
breastfeeding period and the exceeding number in the litter was euthanized by beheading in guillotine. The weaning of remaining offspring
carried out until DPN 21. Male litter rats were treated with water (CTR group; n=17) or TOP 41mg/kg/day (TOP group; n=14) during the
infancy period (DPN 16 — 28). Arterial cannulation (DPN 119) and the baseline cardiovascular records (DPN120) were performed in adult
life to obtain cardiovascular parameters in basal state. The records were obtained and analyzed using LabChart 7.0 (ADInstruments, Bella
Vista, Australia).

Resultados/Results: The results showed that there were no differences in cardiovascular parameters between both groups MAP (CTR: MAP
=104, 9 £ 2,78 mmHg; TOP: MAP = 98,62 + 1,68 mmHg; p = 0,0555; t = 1,995), HR (CTR: HR = 344,2 + 10,24 bpm; TOP: HR = 357,1
+ 8,471 bpm; p = 0,3367; t = 0,9768), SAP (CTR: SAP =121,4 + 4,269 mmHg; TOP: SAP =113,8 + 3,019 mmHg; p = 0,1501; t = 1,478)
and DAP (CTR: DAP =92,30 + 2,819 mmHg; TOP: DAP= 86,90 mmHg + 2,173; p=0,1338; t = 1,542).

Conclusoes/Conclusions: In conclusion, the treatment with TOP were not able to cause long-term cardiovascular alterations in baseline
parameters. These data suggest a safe use of TOP in a critical period with no negative cardiovascular effect in the baseline parameters in
adult life.
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Titulo/Title: HIF Signaling Pathway During the Nephrogenesis of Rats Submitted to a Protein-Restricted Diet During Pregnancy

Embasamento/Background: Fetal programming is the response of an embryo and fetus during the crucial gestation period to environment
insults, such as undernutrition that could promote permanent morphological and physiological changes in later life. Maternal dietary protein
restriction during whole pregnancy is associated with low fetal birthweight and leads to programmed kidney morphological and physiological
changes. Previous studies have demonstrated that HIF-1a (Hypoxia Induced Factor) is known to be essential for organogenesis by regulating
the expression of numerous factors involved in angiogenesis, cellular proliferation, and apoptosis; however, no direct link between maternal
protein-restriction, HIF expression and, impaired nephrogenesis has been established. Therefore, in the current study, we considered the
modulation of pro-apoptotic and anti-apoptotic factors during nephrogenesis since organogenesis depends upon a tight balance between
proliferation, differentiation, and cell death. Pregnant rats on a low protein diet during pregnancy are shown to produce offspring with
high lifelong blood pressure related to a decreased number of nephrons. One of the factors associated with reduced nephron formation is
the activation of the HIF signaling pathway during nephrogenesis, which compromises not only the absolute amount of nephrons but the
maturation of tubular cells. Therefore, this study aimed to determine the HIF signaling pathway’s evolution during the nephrogenesis of rats
submitted to a protein-restricted diet during pregnancy.

Métodos/Methods: Wistar rats were matched using the harem system, and pregnancy was confirmed by the presence of sperm in the vaginal
smear. Confirmed pregnancy, dams were submitted to isocaloric standard protein chow (NP group; 17% of protein) or low-protein chow
(LP group; 6% of protein) throughout gestation. On the 17th gestational day, male embryos were collected, and embryonic kidneys were
analyzed by immunostaining.

Resultados/Results: Increased HIF 1o immunoreactivity was found during nephrogenesis and high pathway proteins - HSP90, NOS2, and
decreased transcriptional factor Elf-4. Thus, we believe that the increased activation of the HIF signaling pathway is associated with a
decrease in the number of nephrons and the reduction of ureteric bud branch in rats submitted to a low-protein diet and, consequently, the
development of diseases in adulthood, such as hypertension. Here, we hypothesized that one of the mechanisms by which low-protein diets
develop fewer nephrons is related to the increase in the concentration of not degraded HIF-1 alfa and the decrease in the transcriptional
factor Elf-4 and in the proteins of the signaling pathway, which inhibits the adaptive response to the adverse environment: consequently, the
renal cells’ maturation and inhibition of the division of the nephrogenic progenitors’ cells.

Conclusdes/Conclusions: The current study supports the premise that offspring from dams exposed to a restricted protein diet express high
levels of HIF during pregnancy, which turn fetus vulnerable to impaired renal development.

Palavras Chave/Key-words: fetal programming; low-protein diet; nephrogenesis; HIF-1a, kidney, HSP90, NOS2
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Titulo/Title: Topiramate Treatment In Childhood Alters Biometric Parameters In Male And Female Adult Rats.

Embasamento/Background: It has been recognized that adverse conditions during early life may later affect the health of the individual.
Topiramate (TOP) is a drug approved by the FDA (Food and Drug Administration) for the treatment of epilepsy in children from 2 years
of age. It has been described that treatment with TOP reduces weight gain and adiposity. However, it is unclear whether these effects are
similar between male and female subjects. In addition, the long-term effects of TOP treatment into childhood have not been investigated.
The present study evaluated, in male and female rats treated with TOP during childhood some biometric parameters. The evaluation was
performed in two different times: 24h after the last dose administrated and in adult life.

Métodos/Methods: The study was approved by the Ethics Committee of the UEL (9379.2018.26). Male and female Wistar rats were treated
with TOP 41.0 mg/kg/day or water (CTR) by gavage during childhood (from the postnatal day (PND) 16 to 28). It was evaluated in male
(PND 29 and 120) and female (PND 29 and 85) the Lee index (body weight1/3(g)/nasal-anal length (cm)x100); weight of retroperitoneal,
perigonadal and brown adipose tissue; weight of right and left adrenal and liver (all values expressed as weight per 100g of body). Statistical
analyses were performed using SPSS and the variables analyzed by test t, the results are presented as mean =+ standard error of the mean.
Differences were considered statistically significant if *p<0.05.

Resultados/Results: 24 hours after the last gavage, TOP male showed significant decreased in retroperitoneal adipose tissue [TOP:0.071 +
0.005 (7) vs CTR:0.157 + 0.016 (6)], brown adipose tissue [TOP: 0.132 + 0.006 (7) vs CTR:0.157 + 0.010 (6)] and increased left adrenal
[TOP:0.014 + 0.001 (7) vs CTR: 0.010 = 0.001 (6)] when compared with male CTR. Adult male treated with TOP during childhood had a
decrease in retroperitoneal adipose tissue [TOP: 0.659 & 0.088 (11) vs CTR: 1.043 + 0.088 (10)], perigonadal adipose tissue [TOP: 0.188 +
0.057 (11) vs CTR: 1.262 + 0.044 (10)] and increased left adrenal [TOP: 0.005 + 0.000 (11) vs CTR: 0.006 + 0.000 (10)] when compared
with CTR adult male rat. The other parameters evaluated in male were similar between CTR and TOP. Regarding the biometric parameters
evaluated in female rats 24 hours after the last gavage, there was no difference between the CTR and TOP groups. Adult female treated with
TOP during childhood showed a decrease in brown adipose tissue [TOP: 0.071 + 0.004 (12) vs CTR: 0.084 + 0.002 (12)] when compared
with CTR; other parameters were similar between groups.

Conclusoes/Conclusions: Treatment with TOP during childhood resulted in acute and late changes in biometric parameters in male rats,
whereas in female rats, only late changes were observed. More studies are needed to understand the consequences of these alterations on
body health.

Palavras Chave/Key-words: anticonvulsant, disease programming, body index, adipose tissue
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Titulo/Title: MATERNAL POSTNATAL EARLY OVERFEEDING INDUCES OFFSPRING SEX-SPECIFIC HYPERGLICEMIA AND
HYPOTHALAMIC INSULIN RESISTANCE DURING ADULTHOOD

Embasamento/Background: Early postnatal overfeeding induced by small litter is a risk factor for metabolic disorders. These animals
develop overweight, hyperphagia and compromise of cardiac functions as adults. However, it is still not well described in the literature on
the persistence of metabolic effects in the second generation. Our aim was to investigate the effects of maternal postnatal early overfeeding
on metabolic parameters in the second generation (F2) offspring.

Métodos/Methods: At delivery (PN1), female Wistar rats (FO) were divided into two groups: normal litter (NL, 9 pups) and small litter (SL,
3 pups) during lactation. At weaning (PN21), the female offspring (F1) were fed standard chow and weighed daily. In adulthood (PN70),
females were mated with normal male rats. During gestation and lactation (F1) they fed standard chow. After the weaning, both male and
female offspring (F2) from NL dams (NLO) and from SL dams (SLO) were fed standard chow. At PN120, male and female offspring (F2)
were fasted overnight and euthanized after anesthesia. Liver, pancreas, white and brown adipose tissue, hypothalamus and blood samples
were collected. All procedures were approved by the UFG Ethics Committee (protocol 043/17). Financial Support: CAPES, CNPq and
FAPEG,;

Resultados/Results: Male and female SLO developed obesity, showing increased milk intake during the breastfeeding period, higher food
intake after weaning and increased body’s adiposity (mesenteric, retroperitoneal and perigonadal fat). However, only F2 male SLO offspring
had an increase (+27%) in the glucose plasmatic concentration. Pancreas H&E’s staining revealed that both F2 male and female SLO
offspring had a higher pancreatic islet area surface. Nevertheless, the western blotting analysis of the insulin signaling pathway in the
hypothalamus revealed that only F2 male SLO offspring had lower expression of PI3K and diminished levels of p-AKT when relativized by
the AKT total expression. However, no difference was found between female offspring groups.

69



2 - 8 October 2020
2 - 8 Qutubro 2020

Conclusdes/Conclusions: Early maternal postnatal overfeeding causes obesity and a sex-specific hyperglycemia and central insulin resistance
in the male offspring during the adulthood. Nevertheless, both F2 male and female SLO offspring presented increase in the pancreatic islet
area, only the F2 male SLO offspring showed central insulin signaling resistance by the lower expression of PI3K and p-AKT/AKT.
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Titulo/Title: Goji Berry (Lycium barbarum) Supplemented In Rats During Lactation Improves Biometric and Plasma Parameters in
Methabolic Programming Model

Embasamento/Background: Epidemiological and experimental data have suggested that super or underfeeding during the pre and/or
postnatal period can play a significant role in the development of obesity and related diseases, since in these periods feeding can influence
various processes of hypothalamic development responsible for energy metabolism. In rodents a model used to alter post-natal nutrition
is through manipulation of litter size. Many are the researches that try to find solutions to reduce or even minimize the accumulation of
body fat and natural supplements have their use encouraged by nutrologists in the aid of fat reduction, among them the Goji berry (GB),
recognized by the presence of polysaccharides and antioxidant components. Recent studies by our research group have observed reversal of
metabolic syndrome parameters in rats submitted to a diet rich in carbohydrates treated with GB.

Métodos/Methods: That said, our objective was to evaluate whether supplementation with Goji berry (GB) in Wistar rats during lactation
could prevent metabolic disorders of adult offspring raised in reduced litters. Biometric parameters such as food and water intake, body
weight gain, organ and tissue weight and plasma parameters such as fasting glycemia, intravenous glucose tolerance test (IvGTT), plasma
lipid profile, AST and ALT liver damage markers and frutosamine (CEUA 9659220318) were evaluated. The experimental groups (n=8)
were made up of male rats from litters of nine puppies (NL); from three puppies (SL) and SL whose mothers received GB (250mg/kg of
body weight) during lactation (SLGB), per gavage. After lactation the offspring received free supply of water and standard chow until 90
days of age.

Resultados/Results: Adult rats SL showed a significant increase (p<0.05) in food and water consumption, when compared to NL animals.
The supplementation with GB reverted the body weight gain and reduced the weight of white fat deposits, as well as the adiposity index,
when compared to the SL groups. In contrast, treatment with GB indicated an increase in the weight of the gastrocnemius muscle, which
in turn kept the BMI similar among the three groups. Liver and testicles showed no significant differences in weight between the three
groups. Regarding plasma biochemical parameters, SL adult rats showed a significant increase in glucose tolerance during ivGTT, increased
triglyceride levels, total cholesterol, LDL and VLDL in relation to the control group. GB supplementation during lactation (SLGB) was able
to promote significant changes in the adult offspring such as reduced glucose tolerance during ivGTT, reduced plasma triglyceride levels,
total cholesterol, LDL and VLDL, and atherogenic index when compared to the SL group. The results showed that there was no significant
difference (p>0.05) in fasting glycemia, plasma levels of HDL, AST, ALT and frutosamine between the three groups.

Conclusdes/Conclusions: These preliminary results suggest that the components of GB can influence the development of energy metabolism
control centers, which makes it an important adjuvant in the prevention of metabolic syndrome.
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Titulo/Title: Melanin-Concentrating Hormone (MCH) Neurons in the Lateral Hypothalamic Area of Aged Rats Are Not Modified by
Maternal Food Restriction

Embasamento/Background: The Developmental Origins of Health and Disease (DOHaD) hypothesis is related to the adjustments performed
by the organism to insults occurring at key stages of its development, which may lead to long-lasting consequences to the structure and
function of multiple organs. Maternal nutrition during critical periods of individual development is essential, since nutrient deficiency
during pregnancy and lactation causes significant changes in body weight, energy balance, food intake and neuropeptides expression. The
melanin-concentrating hormone (MCH) is a neuropeptide widely expressed in the lateral hypothalamic area (LHA) that is involved in the
regulation of energy balance and feeding behavior, in which MCH plays an orexigenic role. However, there is no information about the
long-lasting effects of maternal food restriction on MCH neurons in the LHA. Our aim was to analyze the number and distribution of MCH
neurons and their ultrastructure in the LHA of aged rats whose mothers were subjected to food restriction during pregnancy and lactation.
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Métodos/Methods: After pregnancy confirmation, female Wistar rats were divided in two groups: control group (CG), ad libitum standard
chow, and caloric restriction group (RG), 50% chow restriction compared to the control group during pregnancy and lactation (All
experimental procedures were approved by the local ethics committee, Protocol number 722). After birth, male pups from both groups
were divided into two 540-day-old subgroups (n = 8): CG540 and RG540. Body weight, body length, brain and adipose tissue (visceral
and retroperitoneal) weights, food intake after weaning and glucose metabolism were also evaluated. Brains were processed to analyze
the number, distribution and ultrastructure of MCH neurons in the LHA, according to immunohistochemistry protocols for light (n =
5) and transmission electron microscopy (n = 3). The MCH neurons mapping and number estimate in the LHA were performed using
3-D reconstruction and stereological study (Neurolucida and Stereoinvestigator softwares, version 11). Quantitative data were statistically
analyzed (p<0.05).

Resultados/Results: Our data indicated that maternal caloric restriction during pregnancy and lactation decreased body weight, body length,
brain weight and visceral and retroperitoneal adipose tissues throughout life. No differences between groups were observed in the glucose
metabolism and food efficiency, although the relative food intake was increased in RG540. Stereological data have shown no difference
in the number of MCH neurons, area and volume of the LHA of RG540. No changes were observed in the MCH neurons distribution in
RG540, with both groups showing the majority of MCH neurons in the LHA caudal part, including mammillary and tuberal regions. No
ultrastructural alterations in MCH neurons were seen after maternal caloric restriction during pregnancy and lactation. Both groups showed
typical ultrastructural characteristics of peptidergic neurons, highlighting the presence of lipofuscin granules, which are expected in aged
animals.

Conclusdes/Conclusions: In conclusion, maternal food restriction during pregnancy and lactation changed biometric parameters in the
offspring and their food intake, although there was no catchup growth in the restricted offspring. However, maternal undernutrition did not
alter MCH neurons and their distribution in the LHA of aged rats, with no effects on their ultrastructure. The MCH system was analyzed for
the first time in aging rats after programming by maternal food restriction. Since MCH distribution is highly conserved in vertebrates, we
believe that it is less prone to alterations as other feeding-related neuropeptides, which may explain why no changes were seen in its number
and distribution in the offspring of restricted dams.
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Institui¢oes: Titulo/Title: FoxO1 in Embryonic Heart: Its Regulation by mTOR and Its Alteration by Maternal Diabetes. Romina Higa, Hugo
Sato, Cintia Gatti, Sabrina Roberti, Alicia Jawerbaum.Laboratorio de Reproduccion y Metabolismo (CEFYBO-CONICET) Universidad de
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Embasamento/Background: The transcription factor FoxO1 has a role in heart development by being involved in the metabolism, oxidative
stress, endothelial dysfunction, inflammation and apoptosis of the cardiomyocyte. It phosphorylation in Ser 256 induces its nuclear
exclusion and inactivation and this mechanism can be modulated by mechanistic target of rapamycin (mTOR). Maternal diabetes affects
the embryonic, fetal and perinatal development and programs metabolic and cardiovascular alterations in the adult offspring. We have
recently reported cardiovascular alterations related to the FoxO1 pathway in the adult offspring from diabetic rats. Angiopoietin-2 is an
endothelial secreted factor involved in vascular development and inflammatory processes. We aim to evaluate the in vitro regulation of
FoxO1 phosphorylation by mTOR in the heart of the embryo and the in vivo expression of angiopoietin-2, a FoxO1 target gene, in the heart
of the embryo and offspring from diabetic rats.

Métodos/Methods: Heart explants obtained from embryos of control rats at day 12 of pregnancy were incubated with a mTOR inhibitor
(Torin, 1pM) during 3 hours and phosphorylation of ribosomal protein S6 (Ser-235/236) and FoxO1 (Ser-473) was measured by Western
Blot. The experimental model of diabetes was obtained by streptozotocin administration to adult rats (50mg/kg). Control and diabetic rats
were euthanized at day 12 of pregnancy, embryonic hearts were collected and stored for P-FoxO1 and total FoxO1 measurement by Western
blot and expression of angiopoietin-2 by qPCR assays. In the adult male offspring from diabetic rats, heart was obtained for measurements
of the mRNA expression of angiopoietin-2 by qPCR assays.

Resultados/Results: The mTOR inhibitor Torin decreased P-rpS6 (mTORC1 downstream target) (74%, p<0.05) and P-FoxO1 in embryonic
hearts from control rats (28%, p<0.05). In the embryonic hearts of diabetic rats, P-FoxO1/total FoxO1 ratio was reduced when compared to
controls (55%, p<0.05). Expression of FoxO1 and its target gene angiopoietin-2 was increased in the embryonic hearts of diabetic rats when
compared to controls (1.9 and 1.5 fold respectively, p<0.05). mRNA levels of angiopoietin-2 (1.5 fold, p<0.05) was also found increased in
the heart of adult offspring from diabetic rats.

Conclusoes/Conclusions: mTOR modulates FoxO1 activity in the embryonic heart. In the heart of embryos from diabetic rats, there are
increased levels of active FoxO1 and mRNA expression of angiopoietin-2, a target gene related to altered vascular development. Similar
changes in the expression of angiopoietin-2 were observed in the hearts of embryos and adult offspring from diabetic rats suggesting that
programming of cardiac alterations initiates during organogenesis.
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Titulo/Title: Involvement of Reactive Oxygen Species and Cyclooxygenases Pathway in Vascular Dysfunction of Male Adult Rats Treated
with Topiramate During Childhood

Embasamento/Background: Background: Topiramate (TOP) is a drug approved by the FDA (Food and Drug Administration) for the treatment
of epilepsy in children after 2 years of age. It has been described that events that occur during important stages of body development, such
as childhood, may influence the health of the individual later in life. In this context, our group demonstrated that treatment with TOP during
childhood alters vascular function in adult male rats, characterized by an increased contractile response independent of the endothelium,
without interfering with vasodilation. However, the mechanisms involved with such changes have not been investigated yet. Aim: To
investigate the mechanisms involved with vascular dysfunction in adult male rats treated with TOP during childhood.

Métodos/Methods: Methods: The study was approved by the Ethics Committee of UEL (9379.2018.26). Male Wistar rats were treated with
41.0 mg/kg/day TOP or water (CTR) by gavage during childhood (postnatal day, PND 16-28). In adulthood (from PND 120), the thoracic
aorta reactivity to phenylephrine (Phenyl) in rings with endothelium was evaluated in the presence of indomethacin (10-6 M), apocynin
(10-5 M) or tempol (10-5 M); the comparison between groups was made using the maximum response (maxR) and pD2 (-log of the
concentration that causes 50% of the maxR) for the Phenyl. In another group of animals, the histology (aortic thickness) and Western Blot
(analysis of the expression of cyclooxygenases: COX-1 and COX-2; and subunits of vascular NADPH oxidase: NOX-2 and p47phox) were
performed in the thoracic aorta. The variables were analyzed with one-way ANOVA followed by Bonferroni post-test and independent test
t; the results are expressed as mean =+ standard error of the mean, differences were considered statistically significant when p<0.05.

Resultados/Results: Results: As previously described TOP aortic rings with endothelium presented increased response to Phenyl, when
compared with CTR aortic rings. The aortic rings incubation with apocynin and indomethacin reduced maxR to Phenyl in TOP group
[Phenyl: 2.87 £ 0.12 (11); indomethacin: 2.09 + 0.14 (11); apocynin: 2.28 + 0.13 (11), p<0.05], while incubation with tempol did not change
maxR to Phenyl [tempol: 2.46 + 0.13 (11), p>0.05]. The blockers did not interfere with the maxR in aortic rings of CTR group. Aorta
isolated from TOP rats presented greater thickness compared to the CTR rats [TOP: 69.88 + 1.24 (8); CTR: 63.90 + 1.26 (7), p<0.05]. TOP
group shows an increase in NOX-2 [TOP: 0.29 + 0.03 (5); CTR 0.20 + 0.02 (6), p<0.05] and p47phox [TOP: 0.22 + 0.04 (5); CTR: 0.10 =
0.03 (5), p<0.05] expression when compared with CTR group’s aorta and COX 1 and 2 expression were similar between groups.

Conclusoes/Conclusions: Conclusion: Adult male rats treated with TOP during infancy presented vascular dysfunction, characterized by
hyperreactivity to Phenyl in the presence and absence of endothelium. This vascular dysfunction is probably related with smooth muscle
cells hypertrophy caused by increased COX expression and reactive oxygen species generated by NADPH oxidase.
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Titulo/Title: MALATHION EXPOSURE DURING JUVENILE PERIOD UNTIL PUBERTY HAS NO EFFECTS TO THE ONSET OF
PUBERTY OR ORGANS WEIGHTS OF FEMALE WISTAR RATS QUADRELI D.H.; ERTHAL, R.P;; LUIZ, K.G.; FRIGOLI, G.F;
FERNANDES, G.S.A.

Embasamento/Background: The prevention of diseases that have Aedes aegypt mosquito as a vector, such as dengue and zika virus, depends
on inceticide control. The organophosphate spraying policy has been applied worldwide, with malathion being widely used. Although there
are studies relating the female reproductive system to malation, none of them related the onset of puberty in females with exposure to low
doses of malathion. Knowing the importance of the juvenile and peripuberal periods in establishing the female reproductive cycle as a
critical period for the development of the male genital system, the objective of the present study was to verify the effects of low doses of
malathion during the juvenile and peripuberal periods of rats females on puberty, body weight and reproductive organs.

Métodos/Methods: In order to do so, 30 juvenile female Wistar rats (21 days old) were distributed into three experimental groups (n=
10 animals/group): control (saline), malathion 10 (saline + malathion 10 mg/kg) (M10) and malathion 50 (saline + malathion 50 mg/kg)
(M50). The doses correspond to 0,5% and 2,5%, respectively, of oral DL50 for rats (oral DLC50 =2000mg/Kg). The rats were exposed to
malathion or vehicle between postnatal day (PND) 22 and PND 60 by gavage (oral route), covering the juvenile and peripubertal periods of
sexual development. During the experiment, vaginal opening day and first estrus day were measured to determine the onset of puberty. At
PND 60, the rats were weighted, anesthetized and euthanized. The uterus and right ovarian were collected and weighted. The protocol was
approved by the Ethics Committee on Animal Use of State University of Londrina (OF CIRC CEUA n° 01/2020). The data were compared
using ANOVA followed by Dunnet’s post-hoc test. Differences were considered significant for p<0.05. Statistical analyses were performed
using GraphPad InStat (version 3.02).

Resultados/Results: The evaluation of the vaginal opening day and first estrus day of the females showed that the exposure of juvenile

females to low doses of malathion was not enough to impair the onset of puberty. In addition, body, uterine and ovarian weights were not
changed in groups exposed to malathion compared to the control group.
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Conclusdes/Conclusions: In conclusion, from these partial results we can infer that in these experimental conditions and parameters
evaluated, the low doses of malathion did not impair the postnatal development of female rats exposed during the juvenile and peripuberal
periods.

Palavras Chave/Key-words: Malathion, female reproductive system, postnatal development, onset of puberty.
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Titulo/Title: EFFECTS OF PROTEIN RESTRICTION ON GENERAL NUTRITIONAL PARAMETERS AND PANCREAS AND GUT
WEIGHTS IN MALE MICE

Embasamento/Background: The excess and the lack of nutrients can trigger morphofunctional damages in the gastrointestinal system.
These changes have been correlated with the development of diseases such as obesity and type 2 diabetes mellitus. It has been reported
that protein restriction alters endocrine pancreatic morphofunction and insulin action. However, there is little information regarding
protein undernutrition effects on intestine morphofunction, and whether the gut in undernutritoncontributes to the impairments in glucose
homeostasis observed in malnourished subjects. The objetive of this study is to evaluate glucose tolerance, insulin sensitivity, pancreas and
gut weight of protein-restricted mice.

Métodos/Methods: C57B1/6 male mice from 30 to 120 days-old were randomly distributed into: control (CT) group, which fed ona diet
containing 14% protein; or protein-restricted group (RP), which fed on a diet containing 6% protein. Data were analyzed by Shapiro Wilk,
following comparisons with Student t or Mann-Whitney U test (P <0.05; CEUA UNICAMP approval n° 5564-1/2020).

Resultados/Results: RP mice displayed hyperphagia (364.2 + 2.1 g.weeks-1) and higher kilocalories intake (96.5 + 0.5 kcal/week) during
the experimental period, when compared to CT (298.8 + 7.1 g.weeks-1 and 79.3 + 1.9 kcal/week, respectively). However, RP mice exhibited
lower body weight (BW; 24.6 + 0.6 g), feed efficiency (29.3 = 0.3%), Lee Index (304.6) and mesenteric fat pads (6.9 + 0.9 mg/g BW)at
the end of experimental period, when compared to CT (27.2 + 0.5 g, 41.4 = 0.2% and 312.6 = 1.5, 12.0 + 2.0 mg/g BW; respectively). In
addition, RP mice displayed higher total cholesterol levels (92.1 + 5.2 mg/dL), without modifications in triglyceridemia (55.91 £ 2.5 mg/dL)
or glycemia (70.3 + 2.1 mg/dL), than CT mice (66.2 + 7.5, 55.2 + 4.0 and 72.4 + 3.0 mg/dL, respectively). Protein restriction significantly
increased in 30% the insulin sensitivity (5.7 £ 0.2%min) in RP group, when compared to CT (4.4 £ 0.2%min). Furthermore, RP mice
exhibited reductions of 22%, 23.3%, 12.1% and 16.5% in pancreas (8.0 + 0.3 mg/g BW), cecum (12.3 £ 1.3 mg/g BW), small (45.8 3.0
mg/g BW) and large intestines (26.8 + 2.2 mg/g BW) weights, respectively, when compared to CT (10.4 + 0.7 16.0 £0.5; 52.1 + 1.8 and
32.1 £ 0.8 mg/g BW, respectively). But, only the length of the small intestine (31.5 £ 0.3 cm) was reduced in RP mice, when compared to
CT (35.3+ 1.7 cm).

Conclusdes/Conclusions: Protein restriction induced hypotrophy both in pancreas and gut.Despite diminished pancreas weight, RP mice
displayed normoglycemia due to augmented insulin sensitivity. Further investigations are necessary to clarify the correlation between
intestine morphofunction and the impaired glucose homeostasis in protein restriction. Support: FAPESP.
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Titulo/Title: Adrenalectomy Attenuates Metabolic Effects Induced by Postnatal Overnutrition in Male Rats.

Embasamento/Background: Postnatal nutrition in rodents can be modified by manipulating litter size. Its known that litter size reduction
induces neonatal overfeeding by increasing milk intake, leading to early development of obesity, which persists until adulthood.
Glucocorticoids are pointed as possible mediator for the development of obesity, since circulating glucocorticoids are increased in different
models of obesity and bilateral adrenalectomy (ADX) can reduce obesity in these models.This study aimed to evaluate the effects of ADX
and glucocorticoid replacement on metabolic changes promoted by neonatal overfeeding induced by reduction of litter size.

Meétodos/Methods: For this, male Wistar rats (n=77) were obtained by mating of females and males provided by the Central Vivarium of
the State University of Londrina (UEL). On postnatal day 3 (DPN), 3 pups (small litter - SL) or 10 pups (normal litter - NL) were kept with
each female. On PND 60, animals underwent bilateral adrenalectomy (ADX) or fictitious surgery (sham), and half of ADX animals received
corticosterone (CORT- 25 mg/L) in the drinking fluid. Body weight and food intake were daily monitored during 14 days after surgery. On
the 13th day, animals were subjected to glucose tolerance test (GTT), and on the following day, animals were euthanized by decapitation
for trunk blood collection and visceral adipose tissues removal. The experimental procedures were approved by the Ethics Committee on
the Use of Animals undergoing experimentation for approval (CEUA:3457.2109.11). Compared to sham animals, ADX reduced body
weight gain, food intake, weight and area of adipocytes of epididymal and retroperitoneal adipose tissues, plasma levels of corticosterone,
triglycerides, total and HDL cholesterol in NL group.
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Resultados/Results: Compared to ADX, replacement with corticosterone enhanced body weight gain, food intake, adipocyte area of
epididymal adipose tissue, plasma concentrations of corticosterone, triglycerides, total cholesterol, HDL and LDL cholesterol in NL animals.
However, in NL animals, ADX+CORT group showed lower weight and adipocyte area of retroperitoneal adipose tissue, and higher levels
of total and LDL cholesterol, compared to sham group. In sham animals, litter size reduction promoted decrease of food intake and increase
of body weight gain, weights and area of adipocytes of epididymal and retroperitoneal adipose tissues, plasma levels of corticosterone,
free fatty acids, total and LDL cholesterol, glucose intolerance, compared to their respective NL animals. ADX was able to attenuate SL-
induced changes on these parameters, since ADX decreased body weight gain, food intake, weight and area of adipocytes of epididymal and
retroperitoneal adipose tissues, glucose intolerance, as well as plasma levels of corticosterone, triglycerides, total and HDL cholesterol and
free fatty acids in SL animals compared with respective sham g In SL animals, CORT replacement increased body weight gain, adipocyte
area of epididymal and retroperitoneal adipose tissues, plasma concentrations of free fatty acids and HDL cholesterol, compared with
ADX animals. On the other hand, in SL animals, ADX+CORT group showed lower food intake, weights of epididymal and retroperitoneal
adipose tissues, adipocyte area of retroperitoneal adipose tissue, AUC of GTT, plasma concentrations of corticosterone and free fatty acids,
compared to sham animals.

Conclusdes/Conclusions: In summary, adrenalectomy attenuated the anabolic effects observed after neonatal overnutrition induced by litter
reduction, and corticosterone replacement could reverse most of ADX-related changes. Thus, glucocorticoids are likely to contribute to
metabolic responses ascribed to neonatal overfeeding.
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Titulo/Title: Aluminium Chloride Impairs the Prostate Development During the Peripuberal Period

Embasamento/Background: In November 2015, the rupture of the mining waste dam in the municipality of Mariana, MG, caused immense
environmental and social damage. The residues reached an enormous extent, contaminated the soil and water, where high concentrations
of several metals were found, among them aluminum (Al). The Al is one of the most abundant metals in the earth’s crust, having several
applications, for example, in medicines, cosmetics and industrial products. Therefore, people are regularly exposed to this environmental
contaminant. However, although some people consider it a “safe” metal, it is already known that it is capable of causing toxicity to a variety
of organs, including the brain, bones, kidneys and blood, but it is not yet known whether Al can be toxic to the prostate tissue. This study
aimed to evaluate whether exposure to aluminium chloride (AICI3) during the peripubertal period affects ventral prostate development in
rats.

Meétodos/Methods: Male Wistar rats (30 days old) were distributed into three experimental groups: control (sterile 0.9% saline solution),
AL7 (7 mg AIC13/kg) and AL34 (34 mg AICI3/kg). Animals were treated intraperitoneally from postnatal day (PND) 36 to 66 (peripubertal
period). At PND67, the animals were anaesthetized and euthanized. Blood was collected for testosterone levels. The ventral prostate
(VP) was removed, weighed and processed for histochemistry and immunohistochemistry to detect androgen (AR). Stereological and
histopathological analyses and determinations of myeloperoxidase (MPO) and N-acetyl glycosidase (NAG) activity and IL-6 levels were
performed. The experimental protocol followed the Ethical Principles in Animal Research adopted by Brazillian Council for Control of
Animal Experimentation and it were approved by the Ethics Committee on Animal Use of State University of Londrina (OF. CIRC CEUA/
UEL 059/2015).

Resultados/Results: The AL34 group presented a reduction in body weight, proving a systemic effect. The same group showed an increase
in MPO activity compared to the other groups, indicating a possible systemic inflammatory condition. Prostatic tissue compartments were
reorganized in groups AL7 and AL34, delaying the luminal development of prostatic acini but not with the number of acini. This interference
in acini in the AL34 group was probably due to the reduction of AR-positive cells. There was no significant difference in prostate weight,
NAG activity, testosterone or IL-6 levels.

Conclusdes/Conclusions: In conclusion, the exposure to aluminium chloride during the peripubertal period impairs the prostatic development.
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Embasamento/Background: Maternal nutrition during pregnancy, malnutrition, or overeating, leads to structural and metabolic changes in
the developing fetus. This may be not only reflected in the first months of life but also in later stages, conferring a greater risk for metabolic
diseases in adult life. Therefore, fetal development is sensitive to micronutrient availability, such as vitamins, which play a key role in
cellular metabolism, differentiation, and growth. Vitamin B12, folic acid, and biotin concentrations have been associated with birth weight,
which is a prognostic factor for metabolic diseases in adult life. However, little is known about the status of these vitamins in the umbilical
cord and placenta compared to maternal levels.

Métodos/Methods: Clinically healthy women with normoevolutive pregnancy, umbilical cord blood and placenta of term newborns (n =
33) were included, and were classified according to birth weight in small (SGA, n = 11), adequate (AGA, n = 10) and large (LGA, n =
12) for gestational age. The concentrations of vitamin B12, biotin, and folic acid in maternal serum, umbilical cord serum, and placental
homogenates were determined by ELISA, and clinical and anthropometric data were recorded.

Resultados/Results: Average maternal age was 25.2 + 4.4 years, pregestational BMI was 24.5 + 4.0, maternal vitamin B12 concentrations
were 2134.8 £ 1351.2 pg / mL, biotin 180.5 + 131.6 ng / mL and folic acid 14.8 £+ 10.4 umol / L. In the umbilical cord serum, vitamin B12
concentrations were 1697.9 + 652.4 pg / mL, biotin 534.7 + 195.1 ng / mL, and folic acid 3.2 + 1.1 umol / L. Placenta concentrations of
vitamin B12 were 118.0 + 146.1 pg/ mL / pg protein, biotin 88.7 + 32.2 ng / mL / ug protein, and folic acid 2.06 + 3.4 ummol / L / pg protein.
Maternal vitamin B12 concentrations were positively correlated with maternal folic acid levels (r = 0.55, p = 0.005) and with vitamin B12
levels in the umbilical cord (r = 0.41, p = 0.031). Maternal serum vitamin B12 levels were inversely associated with birth weight (r =-0.59,
p = 0.001) and placental weight (r = -0.43, p = 0.028). Both the placental levels of folic acid and vitamin B12 were positively associated (r
=0.99, p =0.048).

Conclusdes/Conclusions: The association of maternal vitamin B12 concentrations with umbilical cord vitamin B12 concentrations and
in turn with birth weight, highlights the importance of maternal nutrition in fetal development and its potential impact on future health.
More studies are necessary to provide evidence of recommendations for the adequate intake and supplementation of these nutrients during
pregnancy
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Titulo/Title: Gestational Caloric Restriction Improves Redox Homeostasis Parameters in the Prefrontal Cortex of Wistar Rats.

Embasamento/Background: It is well established that the intrauterine life is a key period for proper brain development, in accordance to
the Developmental Origins of Health and Disease (DOHaD) concept. There is plenty of evidence to state that caloric restriction (CR) has
a role in modulating redox homeostasis, and has been shown to improve the antioxidant system through diverse mechanisms. However,
the impacts of caloric restriction during pregnancy are poorly reported, especially when considering malnutrition prevention. Therefore,
we aimed to evaluate the effects of 20% caloric restriction allied to micronutrient supplementation during pregnancy in redox homeostasis
parameters in the prefrontal cortex of Wistar rats’ offspring.

Métodos/Methods: Control group had free access to water and a 22% (w/w) protein commercial chow. CR group also had free access to
water and the same commercial chow; however, the amount was reduced by 20% and it was adjusted daily by body weight. In addition,
micronutrient supplementation was administered daily to the CR group, in order to equalize micronutrient consumption between groups.
CR dams were submitted to the caloric restriction protocol during the entire course of pregnancy. On postnatal day (PND) 0, PND7,
PND21 and PND60 the prefrontal cortex was dissected and rapidly isolated in a Petry plate on ice and stored at —80 °C until utilization. We
evaluated oxidants content through the dichlorofluoresceine (DCFH) oxidation. Enzymatic antioxidant defenses activity was also evaluated.
The concentration of indicators of oxidative damage to biomolecules such as malondialdehyde (MDA), sulfhydryl and carbonyl was also
evaluated. The experiments were approved by local Ethics Commission (Comissao de Etica no Uso de Animais/Universidade Federal do
Rio Grande do Sul) under the number 30044.

Resultados/Results: The total amount of oxidants quantified by DCFH oxidation was significantly increased on PNDO, and on PND7 it
dropped below control levels. Superoxide dismutase activity was higher on PND60. On PND7 and PND60 catalase activity was increased.
We noticed a decrease in glutaredoxin activity on PNDO, followed by its activation on PND60. Thioredoxin reductase had its activity
increased on PNDO, and it was activated once again on PN60. It was verified a reduction in the levels of GSH on PNO, and on PND60, GSH
content was increased. Vitamin C also had lower concentrations on PNDO, with an increase in its concentration on PND60. It was found a
significant decrease in the levels of lipid peroxidation by the measurement of MDA concentration, which showed decreased levels on PND7,
21 and 60.

Conclusdes/Conclusions: Our data shows that a low intensity CR associated to responsible malnutrition prevention improves redox
homeostasis parameters. In a general way CR appears to increase antioxidant profiles and may boost antioxidant defenses. Results suggests
that the increased oxidants production during the early stages of development might lead to hormetic adaptions by the antioxidant system.
Financial support: this study was funded by CNPq (PQ n°: 304293/2018-0 and INCT 465671/2014—4), CAPES and PROPESQ-UFRGS.
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Titulo/Title: Exposure to Trans Fat During Development Decreases Life Expectancy and Increases Aggressive Behavior in Drosophila
melanogaster

Embasamento/Background: The health and composition of the maternal diet greatly influence the development of offspring. Studies show
that early exposure to trans-fat can influence the neurophysiological development of the offspring, making individuals more susceptible
to developing long-term behavioral and mood disorders, in addition to negatively affecting their growth and development. Therefore, it is
important to use alternative models that help to understand such disorders. Drosophila melanogaster has emerged as a promising organism
for behavioral and neuroscience-related studies. Unlike mammals, the developmental phase of the fly occurs outside the maternal body, that
is, in the environment in which they are subjected. In addition, this model allows studying changes transmitted from different generations,
where the impact of the parents’ diet on the health of the offspring can be determined by changing the diet of their progenitors. The objective
of the work is to evaluate exposure to trans-fat during development on life expectancy and aggressive behavior in Drosophila melanogaster.

Métodos/Methods: Parents were divided into 4 groups, containing 50 flies of both sexes in each: (1) RD (corn flour, sugar, wheat germ, salt,
powdered milk, and agar), (2) SHVF (HVF replaced fat values of RD in the same proportion), (3) HVF 10% (RD with 10% HVF) and (4)
HVF 20% (RD with 20% HVF). After 7 days of exposure, the parents were removed from the medium, leaving the larvae and eggs. Larval
food consumption was evaluated to analyze the acceptability of the larvae to the diet, through the use of a blue dye added to the diet. The
total hatch rate of the flies was assessed by counting the total number of flies born alive in each group (first day = 0 flies) after removing the
progenitors from the medium until there were no more viable eggs. The offspring were removed daily at the same time each day. Longevity
rate was evaluated by a daily count of the number of living flies until there were no more live flies. Aggressive behavior was assessed after
1-3 days of hatching. Statistics: For the normality of data, the Shapiro — Wilk test was used, for homogeneity, Bartlett’s test. Normal and
homogeneous data were assessed by one-way ANOVA, followed by Tukey. The longevity was determined using the Mantel-Cox log-rank
test. It was considered significant when p <0.05.

Resultados/Results: Food consumption was similar among the larvae of all experimental groups (One-way ANOVA, F3, 36 = 0.33, p =
0.79). There was a reduction in the total hatching rate and life expectancy of flies exposed to HVF in all concentrations, compared to RD
(p <0.05). There was an increase in the number of aggressive episodes in flies exposed to HVF in all concentrations compared to RD. In
addition, flies exposed to HVF 20% had more aggression episodes than flies exposed to concentrations of SHVF and HVF 10% (One-way
ANOVA, F3, 12 =375.6, p <0.0001).

Conclusoes/Conclusions: Exposure to trans fatty acid during the development period can decrease the hatching rate and reduce life
expectancy of flies. It is also responsible for increasing aggressive behavior in the Drosophila melanogaster model.
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Titulo/Title: Can Exposure to Topiramate During Adolescence Program Permanent Vascular Dysfunction in Rats?

Embasamento/Background: The Developmental Origins of Health and Disease (DOHaD) describe that adaptations to environmental
disturbances, during periods of developmental plasticity, can have a long-term impact on an individual’s health. Adolescence has been
described among periods of developmental plasticity. Topiramate (TOP) is a Food and Drug Administration (FDA) approved drug for
migraine prophylaxis in adolescents and this drug has been reported to increase the risk of vascular disease in humans. The vascular
endothelium plays an important role in the maintenance of cardiovascular homeostasis. Studies have shown that endothelial cell dysfunction
may favor the development of the cardiovascular disease. However, the effect of TOP treatment during adolescence on vascular function
has not been investigated. Thus, the present study aimed to evaluate the vascular function of adolescent and adult rats after TOP treatment
during adolescence.

Meétodos/Methods: For this, Wistar rats were treated with TOP (41 mg/kg/day) or vehicle (CTR group) by postnatal day gavage (PND)
28 to 50, adolescence period. During treatment, body mass gain and food intake (at last week of treatment) were followed. After the
treatment, both groups were evaluated at PND 51 and PND 120. The indirect blood pressure and heart rate was measured by a tail-cuff blood
pressure system in conscious rats. In vitro thoracic aorta reactivity to the vasoconstrictor phenylephrine in the presence (E+) or absence of
endothelium (E-), and to vasodilators acetylcholine (Ach) and sodium nitroprusside (SNP) was evaluated. The aorta thickness was evaluated
through hematoxylin-eosin histological technique. For statistical analysis, were used One-way ANOVA followed by the Tukey test (aortic
reactivity to phenyl); T-Student test (aortic reactivity to ACh and SNP, blood pressure, heart rate and histology) and multiple T-tests to assess
point-to-point weight gain and food intake. Data were expressed as mean =+ standard error of the mean (SEM). Differences were considered
statistically significant when p <0.050 (CEUA: 9379.2018.26).
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Resultados/Results: It was observed that there was no difference between the CTR and TOP groups for food intake, body mass gain, blood
pressure and heart rate. In the presence of endothelium, at PND 51, the aortic Rmax to the phenylephrine was higher in TOP group compared
to CTR Rmax [CTR E+: 1.98 + 0.06g (n=10) vs TOP E+ 2.514+0.05g (n=10)] and endothelium removal abolished this difference. The
response to the vasodilators was similar between the TOP and CTR groups at PND 51. At PND 120, the aortic rings of TOP and CTR rats,
in the presence or absence of the endothelium, showed similar response to phenylephrine. Regarding vasodilation at PDN 120, the aortic
rings of TOP group presented a decrease in pD2 for ACh [CTR: 7.48 + 0.07 (n=9) vs TOP: 7.11 &+ 0.11 n=9)] without alteration of Rmax.
Also, the aortic thickness was similar between the groups at PND 51 [CTR: 60.76 £ 1.67um (n=9) vs TOP 60,60 + 2.77 um (n=6)] and at
PND 120 [ CTR: 73.69 + 3.14 um (n=6) vs TOP 67.01 = 1.51 pm (n=7)].

Conclusdes/Conclusions: Our data demonstrated that treatment of rats with TOP during adolescence, using 41 mg/kg/day, promotes
permanent impairment of endothelial function. Suggesting that this exposure during adolescence may program vascular disease in adulthood.
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Titulo/Title: Low-Protein Diet in Puberty Impairs Endothelial Dysfunction in Adult Male Rats

Embasamento/Background: Protein restriction during puberty malprograms rats to exhibit metabolic and cardiovascular disorders. The
vascular system and endothelial function have central role in the establishment of cardiometabolic disorders. However, as far as we know,
the consequence of protein restriction during puberty upon endothelial function of adult rats has not been evaluated. Thus, our study aimed
to evaluate the mechanism involved with endothelial dysfunction in adult rats feed with low-protein diet during puberty.

Métodos/Methods: The study was approved by the Ethics Committee of UEL (13068.2019.60). Wistar male rats at postnatal day (PDN) 30
were distributed in two groups: LP group that received a low-protein diet (4% protein) and CTR group that received normoprotein diet (23%
protein) during adolescence (PND30-60). After PDN 60 the rats from both groups received normoprotein diet. At adulthood (PND120),
the thoracic aorta reactivity to phenylephrine (phenyl), acetylcholine (ACh) and sodium nitroprusside (NPS) was evaluated in the presence
(E+) or absence (E-) of endothelium. The comparison between the groups was made using the maximum response (Rmax) for the drugs.
Mechanisms involved with phenyl response were investigated using indomethacin, apocinin and tempol. The variables were analyzed with
ANOVA and independent test t; the results expressed as mean + mean standard error, differences were considered statistically significant if
*p<0.05.

Resultados/Results: Regarding the vasodilation, the Rmax to ACh was reduced in aortic rings E+ from LP group when compared with CTR
[CTR 2.618 +£0.3466 (n=8) vs LP 1.849 £ 0.2286 (n=8), p<0.05]. On the other hand, the Rmax to NPS in aortic rings E- was similar between
CTR e LP groups. The Rmax to the vasoconstrictor phenyl was increased in aortic rings E+ from LP group when compared with aortic rings
E+ from CTR group [CTR 1.513 + 0.08765 (n=10) vs LP 2,495 £+ 0.1300 (n=9); p<0.05]. The Rmax to phenyl was similar between CTR
e LP in aortic rings E-. Thus, in another series of experiments, the mechanisms involved with the increased response to phenyl observed in
LP's aortic rings in the presence of endothelium was evaluated. The aortic rings E+ incubation with apocynin, a NAPH oxidase inhibitor,
reduced the Rmax to phenyl in LP group [LP E+ without blocker 2,480+0,2414 (n=13) vs LP E+ apocynin 1.849 + 0.2286; (n=8); p<0.05],
but did not interfere with the Rmax to phenyl in CTR group. The E+ aortic rings incubation with indomethacin, a cyclooxygenase inhibitor,
or tempol, a reactive oxygen species scavenger, did not interfere with the phenyl response in LP and CTR groups.

Conclusdes/Conclusions: Protein restriction in adolescent rats induced endothelial dysfunction in aorta during adulthood, probably through
a mechanism involving reactive oxygen species generated by NAPH oxidase. Our results suggest that puberty is an important window to
program vascular disease later in life.
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Embasamento/Background: Maternal programming of metabolic alterations is considered a cause for the worldwide increase in obesity.
Maternal obesity induces anomalies in fetuses and placentas that precede the programming of metabolic derangements in the offspring.
Moreover, fetal liver lipid overaccumulation is a clear predictor of fatty liver later in life. Butyrate is a short chain fatty acid (SCFA) product
of fiber metabolism from the intestinal microbiota. This SCFA improves lipid and glucose homeostasis and protects gut barrier function. Our
aim was to evaluate whether maternal administration of butyrate during gestation prevents the development of macrosomia and liver lipid
overaccumulation in fetuses from overweight rats.

Métodos/Methods: Female Wistar rats were fed with standard (CT rats) or standard supplemented with saturated fat diet (28% fat) since
they were 6 week-old (FD rats). After 8 weeks, they were mated with control males. Sodium butyrate (3%) or vehicle, was orally delivered
daily during gestation (FDB rats). Control, FDB, and FD rats were euthanized at 21 days of gestation, fetuses, maternal and fetal livers and
placentas were explanted and weighed. Maternal and fetal plasma was obtained by decapitation. Plasma glucose, triglycerides (TG) and
cholesterol levels were assessed by colorimetric assays. Maternal and fetal liver lipid levels (Phospholipids (PL), Free fatty acids (FFA),
Cholesterol (Ch), TG and Cholesterol Esters (Ch E)) were assessed by thin layer chromatography (TLC) and maternal hepatic mRNA levels
of genes involved in lipid metabolism were assessed by RT-qPCR.

Resultados/Results: Maternal TG were increased in plasma from FD rats (36% p<0.05 vs CT) whereas the administration of butyrate
restored the control values (31% p<0.05 vs FD). Maternal livers showed lipid overaccumulation in FD rats (TG: 301% and Ch E: 150%
p<0.001 vs CT) that persisted in FDB rats (TG: 443% and Ch E: 204% p<0.001 vs CT). Maternal hepatic mRNA levels of Cd36, Fas
and Accl were decreased in FD rats (49%, 62% and 39% p<0.01 vs CT). The administration of butyrate maintained the decrease in the
mRNA levels of Cd36, Fas and Accl (50%, 64% and 52% p<0.01 vs CT), while increased the mRNA levels of Srebp-1c (41% p<0.05
vs CT). Fetuses from FD rats were heavier than controls (7% p<0.05 vs CT) and their livers showed lipid overaccumulation (TG: 140%
and Ch E: 144% p<0.05 vs CT). The administration of butyrate was able to prevented fetal macrosomia (7% p<0.05 vs FD) and liver lipid
overaccumulation (TG: 48% and Ch E: 47% p<0.05 vs FD).

Conclusdes/Conclusions: Maternal oral administration of butyrate prevents the increase in maternal triglyceridemia, fetal macrosomia and
liver lipid overaccumulation, clear markers of fetal fatty liver programming. The prevention of these alterations will probably influence the
metabolic health of the offspring in later stages of their life. Financial Support: Agencia de Promocion Cientifico y Técnica, Ministerio de
Ciencia y Técnica de la Republica Argentina PICT 2015 750.
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Titulo/Title: Effects of (-)-Epicatechin Intervention on the Reproductive Function of Male Rats Fed a High Fat Diet and Born to Obese
Mothers

Embasamento/Background: Obesity during pregnancy and lactation predisposes male offspring to a deterioration in fertility and premature
aging of reproductive function; in addition, this the negative factors of postnatal life such as continuing with the consumption of a high fat
diet, are a “second hit” that can accentuate negative programming and phenotype. Epicatechin is a polyphenolic antioxidant that comes
from cocoa that has shown benefits for metabolic and cardiovascular health, however, little is known about the effects on male reproductive
function. We hypothesize that epicatechin intervention attenuates the adverse effects in male offspring on reproductive function caused by
maternal obesity and a high fat diet postnatal consumption.

Métodos/Methods: Female rats (FO) rats were fed either a control (5% fat) or a high-fat diet (25% fat) from weaning and througouth
pregnancy and lactation. At postnatal day (PND) 21 male offspring (F1) were weaned and fed a control or high fat diet and were divided
into four experimental groups (according to the maternal they came from and offspring diet) : control group (C), maternal obesity (MO),
maternal obesity + F1 fed with a high-fat diet (MOHF) and maternal obesity + F1 fed with a high fat and epicatechin intervention
(MOHFEpi) to which 1mg / kg of epicatechin was given twice a day orally from PND 21 to 110.At PND 110 male F1 were euthanized.
Epididymal fat was measured, sperms from the epididymal head and vas deferens were obtained to measure 1) sperm concentration and 2)
reactive oxygen species (by fluorescence), and reproductive capacity that was evaluated as fertility rate.

Resultados/Results: At PND 110 , epididymal fat was similar in C and MO, and increased in MOHF with respect to MO, while in the
MOHFEpi group it was reduced with respect to MOHF but remained higher than C and MO. The reactive oxygen species were similar
in C, MO and MOHFEpi and increased in MOHF with respect to MO. Sperm concentration was lower in MO, MOHF and MOHFEpi
with respect to C, however, MOHF had a lower concentration as compared to MO and MOHFEpi. The fertility rate was expressed as a
percentage of fertile males; was similar between in C and MO, but in MOHF it decreased more than 50% with respect to MO. The fertility
rate was improved in MOHFepi without being similar to C.

Conclusdes/Conclusions: The high fat diet is a second hit that accentuates the adverse programming of maternal obesity in the male
offspring reproductive function. The epicatechin intervention attenuates the adverse effects in offspring on male reproductive function
caused by maternal obesity and the consumption of a high fat diet postnatal.

Palavras Chave/Key-words: Developmental Programming, Male Fertility, Epicatechin Intervention
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Titulo/Title: The Influence of Estrogen in Vascular Reactivity of Female Progeny Exposed to Fluoxetine in Utero and Through Lactation

Embasamento/Background: Selective serotonin reuptake inhibitors (SSRIs) have been widely indicated for the treatment of affective
disorders, covering populations such as pregnant women, due to greater safety and less toxicity compared to the classes of tricyclics and
monoamine oxidase inhibitors. Treatment with fluoxetine (FLX), the main SSRI representant, during pregnancy can expose fetuses in
critical stages of development, since FLX can cross the placental barrier reaching fetal plasma. Recently, it has been described that early
exposure to FLX can blunt aortic contractile response in female progeny, but not in male. The mechanism by which this alteration occurs
has not been completely elucidated. Therefore, this study aimed to comprehend how FLX-induced endothelium-dependent hyporeactivity
in aorta occurs and its relationship with the female gender.

Métodos/Methods: Female Wistar rats, whose mothers received FLX (5 mg/kg) or tap water (control [CTR]) during the whole pregnancy
and lactation were evaluated at PND2S, before vaginal opening, for vascular reactivity (prepubertal phase). Siblings at the same age
were submitted to bilateral ovariectomy (OVX) or sham surgery. Pre-pubertal, adult sham and OVX from CTR and FLX groups were
anaesthetized, had aorta removed and cut into two rings, one with (E+) and one without (E-) endothelium. Concentration-effect curves
for phenylephrine (Phe), acetylcholine (ACh) and sodium nitroprusside (SNP) were performed. In order to evaluate the role of ovarian
hormones on Phe-induced vasoconstriction, E+ aortic rings from CTR and FLX rats were incubated with MPP, Estrogen Receptor (ER) a
inhibitor or PHTPP, ER B inhibitor. The mean of lumen diameter and of middle layer thickness were assayed through hematoxylin-eosin
stained aortic sections. Mean arterial blood pressure (MAP) was measured by CODA tail-cuff blood pressure system and plasmatic estradiol
levels were assayed by immunoassay with chemiluminescent particles (Kit 7K72-Architect-estradiol® Abbott Laboratories) in CTR sham,
FLX sham, CTR OVX and FLX OVX groups.

Resultados/Results: There was no difference in aortic contractile response between exposed and non-exposed prepubertal female rats in the
presence neither in the absence of endothelium. The relaxation responses to ACh and SNP were similar between prepubertal female groups.
In adult progeny, FLX sham group presented reduced vasoconstriction when compared to CTR sham in the presence of endothelium (CTR:
2.37+0.12 [n=14] vs FLX: 1.15 £ 0.10 [n=10], p<0.05), but no differences between CTR OVX and FLX OVX E+ aortic rings (CTR OVX:
2.39+40.07 [n=13] vs FLX OVX: 2.17 £ 0.12 [n=14]). In the E+ vasodilatation response, there was no difference to ACh among the groups.
The absence of endothelium led to similar contractile response to Phe between CTR sham and FLX sham groups, and between CTR OVX
and FLX OVX groups. There was no difference in relaxation response to SNP among groups. The ER incubation increased the Phe induced
contraction in FLX sham group (2.01 £ 0.14 [n=10]) equaling to CTR sham group (2.42 + 0.15 [n=9]). There was no difference in the mean
diameter of the lumen nor in the middle layer thickness of aortic slices from CTR sham, FLX sham, CTR OVX and FLX OVX groups.
Also, the blood pressure was similar between CTR sham, FLX sham, CTR OVX and FLX OVX rats. Bilateral ovariectomy performed
at prepubertal age reduced plasmatic estradiol concentrations in adult female rats from CTR groups (OVX: 32.09 + 1.20 pg/ml [n=11] vs
sham: 46.58 +2.00 pg/ml [n=12], p<0.05) and FLX groups (OVX: 30.91 + 0.99 pg/ml [n=11] vs sham: 50.27 + 3.85 pg/ml [n=11], p<0.05).

Conclusdes/Conclusions: As previously demonstrated intrauterine and lactational exposure to FLX reduced the aortic contraction. Here we
add that vascular dysfunction observed in female adult offspring is probably related to ovarian hormones acting through endothelial ERJ,
highlighting the susceptibility on the vascular system of female offspring to FLX early exposure.
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Titulo/Title: Maternal Vitamin D Deficiency Selectively Induces Hypertrophy and Strength Gain in Glycolytic Muscles in Male Adult
Offspring Rats

Embasamento/Background: Fetal stage is a developmental critical window for the skeletal muscle, but little information is available about
the impact of maternal vitamin D deficiency (VDD) during pregnancy on offspring skeletal muscle development. Therefore, we analyze the
effects of maternal VDD in utero and early postnatal life on muscle development in adulthood of male and female rats.

Métodos/Methods: Twelve 5-week-old female Wistar Hannover rats were fed either a control diet (Vit. D3+ diet; AIN93G with 1000 IU
vitamin D3/kg diet) or Vit. D3- diet (AIN93G without vitamin D3) for six weeks and then bred to male rats. Females were maintained on the
diets throughout gestation and lactation. At weaning, male and female offspring were separated into four groups: male and female offspring
control (M-CTRL and F-CTRL, respectively) from dams with Vit. D3+ diet and male and female offspring VDD (M-VDD and F-VDD,
respectively) from dams with Vit. D3- diet. Offspring received a standard diet (Nuvilab) until 180 days of age, at which point tissues were
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harvested for analysis. *P<0.05 (CEUA 052/2018).

Resultados/Results: Both male and female VDD groups showed a reduction in the calcidiol serum concentration (23+1 vs 40+2 ng/ml in
M-CTRL and 2342.2 ng/ml vs 36.6+0.9 ng/ml in F-CTRL) without affecting Ca+2 serum. In the first month, male and female VDD weighed
less than their respective controls (6942 vs 78+2 g in M-CTRL and 66+2 vs 76+1 g in F-CTRL) showing a delay in the development, but
they recovered weight in the 60 days post-weaning. At 180 days, Extensor digitorum longus (EDL) muscle from the M-VDD showed a
decrease (20 %; p<0.05) in the number of total fibers but an increase in the cross-sectional area of 1IB (17 %; p<0.05), IIA (19 %, p<0.05)
and ITAX (21%; p<0.05) fibers. The fiber hypertrophy was accompanied by the activation of the myogenic program as indicated by the
higher protein levels of MyoD (43%; p<0.05) and Myogenin (160%; p<0.05) and in the number of satellite cells (128.8+14 vs 91£7.6 nuclei
Pax7+ in the M-CTRL ). Moreover, M-VDD showed an increase in the levels of serum insulin (INS), mRNA IGF-I, and Glut4 protein, as
well as in the phosphorylation levels of IGF-1/INS receptor and different INS downstream targets related to protein synthesis including
Ser 473 Akt and Ser 21/9 GSK-3f. These changes were not found in Soleus from the M-VDD group and in both EDL and Soleus from the
female offspring. Consistently with muscle hypertrophy, EDL from M-VDD showed attenuation in the decline of post-fatigue specific force
(FSF) (78%) and specific tetanic force during the fatigue protocol (66% ) indicating fatigue resistance. On the other hand, Soleus showed
lower FSF in the pre and post-fatigue conditions (39% and 62% respectively) as well as a decrease in force production (~45%) during
fatigue induction indicating a functional impairment.

Conclusdes/Conclusions: Maternal VDD differentially affects the development and function of male offspring rat skeletal muscles. While
EDL develops type-II muscle fiber hypertrophy, activation of myogenesis, and attenuation in the decrease of FSF and fatigue resistance,
Soleus shows impairment in these functional parameters. The muscle protein accretion and myogenesis are probably due to the activation
of the INS/PI3K/Akt signaling pathway, which leads to the inactivation of GSK-3B. Muscles from female offspring seem to be protected
from this metabolic disturbance showing a clear sex-specific effect induced by maternal VDD. Support: FAPESP (19/06517-1; 18/10089-2).
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Direct calorimetry is widely used to study molecular interactions of bio-molecules, to elucidate the thermodynamics of physiological
processes, or direct calorimetry is simply used as an analytical tool for the determination of bacterial contaminations and the investigation
of drug effects in single cells, isolated tissues, mini-organs, and small multicellular organisms.

Here, a miniaturized calorimeter will be presented, which allows the determination of the heat dissipation of tissue samples in a very simple
manner. The heat measurement is based on a silicon thermopile chip with a heat power resolution of less than 20 nW. Practically any kind of
sample can be investigated: high- density cell suspensions, small pieces of tissue, mini-organs, and small animals. A special facility allows
the monitoring of drug treatment effects.
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SP, Brasil), Vasques, A CJ (Universidade Estadual de Campinas, Campinas, SP, Brasil)

Titulo/Title: FECAL SHORT-CHAIN FATTY ACIDS IN ADULTHOOD: ASSOCIATIONS OF EARLY LIFE EVENTS AND DIETARY
CONSUMPTION IN THE NUTRITIONIST’S HEALTHY STUDY

Embasamento/Background: Environmental factors in early life years such as type of delivery and breastfeeding, modulate, at least
partially, the development of early human gut microbiota composition, which is formed until the first three years of life. The period of food
introduction is an opportunity to start good eating habits. Consumption of different types and proportions of foods and/or nutrients also
strongly influences the development of gut microbiota. The short-chain fatty acids (SCFA) are produced by gut microbiota fermentation of
dietary fiber and exert favorable systemic effects in metabolic homeostasis. The aim was to investigate associations between fecal SCFA in
adulthood with type of delivery, duration of breastfeeding, food preferences in the first two years of life, and actual dietary consumption.

Métodos/Methods: Cross-sectional study approved by the Ethical Committee of UNICAMP CAAE 79775817.4.1001.5404 conducted with
111 young women, undergraduates or nutrition graduates. Early life events (type of delivery, breastfeeding duration, and food preferences
in the 1st and 2nd years of life) were recalled. The usual food intake in adulthood was assessed by a food frequency questionnaire
previously validated. Daily energy and nutrient intakes (total carbohydrate, fructose, sucrose, glucose, total fat, saturated/monounsaturated/
polyunsaturated/trans fatty acids, protein, sodium and total/soluble/insoluble fiber were estimated considering the USDA National Nutrient
Database for Standard Reference. Fecal concentration of SCFA was quantified using gas chromatography coupled with mass spectrometry.
Spearman’s rank correlation coefficient test and Mann-Whitney U test were applied.
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Resultados/Results: Median age was 28 (IQR 24;31) and BMI was 24 (IQR 18;30). The delivery by cesarean was 62% and the median
duration of breastfeeding was 9.5 months (IQR 3;11), which were not associated with fecal SCFA in adulthood (p>0.05). Concerning food
preferences, participants who reported preference, in the 1st year of life, for candy (p=0.007) had lower fecal concentrations of acetate and
for salty cracker (p=0.031) and porridge with sugar (p=0.047) for propionate. In the 2nd year of life, the preference for fruits was positively
associated with butyrate (p=0.021); while negative associations were found by the preferences for: salty cracker with propionate (p=0.003),
chocolate milk with propionate (p=0.032) and butyrate (p=0.039), and cheese with acetate (p=0.046). Participants with preference for
candy in early-life had current higher consumption of energy (p=0.027), sodium (p=0.011), total fat (p=0.016), protein (p=0.045), saturated
(p=0.005), monounsaturated (p=0.027), polyunsaturated (p=0.046) and trans fatty acids (p=0.008). Preference for porridge with sugar was
positively associated with current consumption of total fat (p=0.016), saturated (p=0.005), monounsaturated (p=0.027) and polyunsaturated
fatty acids (p=0.046).

Conclusdes/Conclusions: Type of delivery and duration of breastfeeding were not associated with fecal SCFA in adulthood. Early-life
preference for foods rich in sugar, fat and sodium were negatively associated with fecal SCFA; and preference for fruits was positively
associated with SCFA. The results reinforce the importance of food introduction in the modulation of gut microbiota, its metabolites and
food habit in adulthood.
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Titulo/Title: A Maternal Diet Enriched In Extra Virgin Olive Oil Prevents Alterations In Placental Morphology And Overactivity Of Matrix
Metalloproteinases In Maternal Blood In Gestational Diabetes Mellitus Pregnancies.

Embasamento/Background: Gestational diabetes mellitus (GDM) is a prevalent disease that increases the risks of maternal, fetal and
placental complications and leads to the programming of metabolic and cardiovascular diseases in the offspring. The placenta is relevant
in fetal programming and changes in its morphology are associated to an adverse programming in different maternal diseases. Matrix
metalloproteinases (MMPs) are proteolytic enzymes highly relevant in development, but markers of a pro-inflammatory state when produced
in excess. GDM is associated to an intrauterine proinflammatory environment. At term, GDM pregnancies show increased MMPs activity
in the placenta, an alteration that may also occur in maternal blood. Our recent studies have shown that a dietary supplementation with
extra virgin olive oil (EVOO) is capable of preventing increased maternal weight gain and circulating triglycerides, as well as modulating
MMPs overactivity in the placenta. In this work, we hypothesized that a maternal diet enriched in EVOO modulates placental macroscopic
morphology, circulating total and HDL-cholesterol levels and maternal blood MMPs activity in women with GDM.

Métodos/Methods: Fifty heathy (Control) and GDM patients were enrolled after signing an informed consent (protocol approved by the
Ethics Committee of Hospital General de Agudos Dr. Ignacio Pirovano, Buenos Aires), and all of them were advised to follow the WHO
diet for pregnancy. GDM patients were randomized to receive or not a daily dietary supplementation of EVOO (three tablespoons) from
diagnosis (week 24-28 of gestation) until delivery. Blood from the mothers was obtained at diagnosis and at term (weeks 37 of gestation).
Cholesterol levels (colorimetric assay) were evaluated at term, and the gelatinolytic activity of MMPs was evaluated both at enrollment and
at term (zymography analysis). At delivery, placental morphology was evaluated.

Resultados/Results: Although the placenta diameter and perimeter were similar in the three evaluated groups (Control, GDM and GDM-
EVOO groups), the placentas from the GDM group were thicker compared to the Control group (15%, p<0.05), an alteration prevented by
the EVOO-enriched diet (p<0.05, GDM-EVOO vs. GDM). Total cholesterol and HDL-cholesterol in maternal blood showed no changes
in the three experimental groups evaluated. The activity of MMP-2 showed no changes in the three experimental groups evaluated both at
GDM diagnosis and at term. MMP-9 activity was unchanged at enrollment but increased in maternal blood of the GDM group at term (81%,
p<0.01 vs. Control group), an alteration prevented by the diet enriched in EVOO (p<0.05 vs. GDM).

Conclusdes/Conclusions: Maternal GDM led to increased placental thickness, an alteration that may impair the placenta transport function
and may cause programming effects. The maternal dietary treatment enriched in EVOO was able to prevent this placental alteration in GDM
patients. The increase in MMPs activity observed in maternal blood in GDM pregnancies is similar to that previously observed in GDM
placentas. The capacity of EVOO dietary treatment to prevent MMP overactivity in maternal blood evidences its beneficial effects in the
mother, and identifies MMP activity as a putative biomarker of EVOO maternal consumption.
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Titulo/Title: Maternal High-fat diet during periconceptional period and gestation-lactation, alters body weight and glucose tolerance.

Embasamento/Background: Obesity currently causes around 34 million deaths worldwide. One of the origins of obesity can be through
maternal effects. Previous studies have suggested that maternal high fat diet (HFD) can affect the normal development making the offspring
prone to diseases such as diabetes, cardiovascular diseases, and obesity. Here, we propose that maternal HFD during gestation and lactation,
or just during the periconceptional period, in the absence of obesity, affects the metabolism in the adult offspring mice.

Meétodos/Methods: MF1 female mice were divided into three different diet groups from conception: Control Fat Diet group (CFD, females
were fed with a chow diet from SDS-UK-801151), Embryonic HFD group (EmbHFD, females were fed with HFD between day 0.5 to
3.5 of pregnancy, HFD from SDS-UK-824053), and HFD group (females were fed with HFD from conception until end of lactation). The
chow diet contained Fat:7.5%Kcal, Protein:17.5%Kcal, and Carbohydrates: 75%Kcal. The HFD contained Fat:45%XKcal, Protein:20%Kcal,
Carbohydates:35%Kcal. After weaning, all the offspring were fed with the CFD until 15 weeks of age. The offspring phenotype was
analyzed through weekly bodyweight measurements and the glucose tolerance testing (GTT), at 9 and 13 weeks of age. The groups were
compared by one-way ANOVA or two-way ANOVA followed a posthoc Tukey test, and for GTT analysis the area under the curve (AUC)
was used for the analysis.

Resultados/Results: Maternal HFD leads to significant differences in bodyweight in the offspring. EmbHFD males had decreased body
weight (n=9, week 2 and 9 p<0.01, and weeks 7 and 8 p<0.001) and HFD males had increased body weight (n=6, weeks 2 and 3 p<0.0001)
compared to the CFD (n=9) males. Also, the EmbHFD gain less weight than HFD (weeks 2 and 3 p<0.0001, week 4p p<0.01, weeks 6, 7,
8 and 9 p<0.05). In females, the EmbHFD group showed a decreased body weight (n=8, week 1 p<0.05, weeks 2 and 3 p<0.0001, weeks 4,
5,6,7,8and 9 p<0.01) and HFD group showed body weight increased (n=6, weeks 2 and 4 p<0.05, week 3 p<0.01) compared to the CFD
(n=7) group. There were differences between EmbHFD and HFD females (weeks 2 and 3 p<0.001, weeks 4, 5, 6, 7 and 8 p<0.01 and week
9 p<0.05). We observed that males gained more weight than females from the 4th to 9th weeks (p<0.01). GTT data were analyzed in the
offspring at 9 and 13 weeks of age. A significant decrease in the AUC was found in the EmbHFD group compared to the CFD group (males
n=9, p<0.01, females n=8,p<0.05). In the 13th week, the AUC was reduced in HFD females compared to the CFD females (p<0.05).There
was a significant decrease in females compared to males in the HFD group (p<0.05). We observed lower AUC values in EmbHFD and HFD
females compared to EmbHFD and HFD males (p<0.01, and p<0.05 respectively).

Conclusdes/Conclusions: Our preliminary data showed that maternal HFD without obesity affected the offspring’s physiology. EmbHFD
showed lower body weight from the 7th week compare to CFD, which may support the idea that the HFD during the periconceptional
period is critical for the offspring growth. Despite some studies highlighting an increased body weight after HFD during gestation and
lactation, here we did not observe any difference between the CFD and HFD group from the Sth week. At 13 weeks old, we observed
significant differences in GTT between males and females in the HFD and EmbHFD suggesting a sex-specific response. These results
indicate that not only the maternal diet is affecting the physiology of the offspring but also the sex and time of diet exposure. Funding: The
project has received funded from EU’s HORIZON2020 MARIE SKEODOWSKA CURIE ACTIONS-ITN-DohART-NET Periconceptional
Programming of Health Training Network, under grant agreement 812660.
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Titulo/Title: TREATMENT WITH FIBROBLAST GROWTH FACTOR 19 (FGF-19) ATTENUATES THE DAMAGE TO MUSCLE
FIBERS IN MODEL OF CEREBRAL PALSY

Embasamento/Background: Despite the known neuromotor impairments of Cerebral Palsy (CP) as a delay in the acquisition of motor skills
and muscular atrophy, the current treatment is to assist the sequelae, being unable to reverse the primary musculoskeletal damages. Recently,
it was demonstrated that musculoskeletal is a direct target for the Fibroblast Growth Factor 19 (FGF-19) which has a therapeutic potential
to restore muscle structure in models of muscle atrophy. Although the result is promising, the literature is scarce regarding its effects on
models of neurological diseases such as CP. Thus, the aim of the present study was to evaluate the effects of treatment with FGF-19 on the
musculoskeletal of rats submitted to experimental CP.

Métodos/Methods: This is an experimental study approved by the ethics committee on animal experimentation at the Center for Biological
Sciences at the Federal University of Pernambuco campus Recife - PE, Brazil (CEUA: 0011/2017). Male Wistar rat pups were used, divided
into the experimental groups: Vehicle (V, n = 11), Vehicle + FGF19 (F, n = 10), PC + Vehicle (PCV, n = 12) and PC + FGF19 (PCF, n = 13).
The experimental PC model performed associated perinatal anoxia, on the day of birth and on the 1st day of postnatal life (PO and P1), the
sensory motor restriction of the hind legs, for 16h per day from P2 to P28. The pharmacological manipulation occurred daily from P22 to
P28 who the animals received the vehicle solution (PBS / 0.1% BSA) or FGF19 (0.1 mg / kg in vehicle solution) subcutaneously on the
back. At P29, the animals were euthanized to collect the soleus and long finger extensor (EDL) muscles, in which their absolute and relative
weight were obtained. Afterwards, the muscles were frozen and through transversal cryosection (8um), the cuts were fixed on slides and
stained using the myofibrillar ATPase technique. The sections were photographed under an optical microscope and analyzed using the Image
J software. Thus, data were obtained regarding the area, perimeter and type of muscle fibers - type I (darker), type Ila (pale) and type IIb
(gray). The data were analyzed using the Kolmogorov Smirnov normality test, the ANOVA Two Way test followed by the Tukey post-test,
considering p <0.05
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Resultados/Results: The PC vehicle animals showed characteristics of muscular atrophy observed through the lower absolute and relative
weight of the soleus and EDL muscles (p <0.05) and smaller area and perimeter of both muscles (p <0.05) compared to the group control.
Treatment with FGF-19 was able to reduce muscle loss resulting from the CP model, promoting an increase in the absolute weight of the
soleus and EDL muscles (p <0.05), as well as an increase in the relative weight of the EDL muscle (p <0,05), in addition to promoting
an increase in the area and perimeter of the muscle fibers of both muscles (p <0.05). As for the proportion of types of muscle fibers,
experimental CP resulted in an increase in type I fibers in the soleus muscle (p <0.05) and type IIb fibers in the EDL (p <0.05), and reduced
type Ila fibers in EDL (p <0.05). Treatment with FGF-19 reversed the effect of this model on the EDL muscle, reducing type IIb fibers and
increasing type lia fibers (p <0.05).

Conclusdes/Conclusions: The CP model was able to promote long-term musculoskeletal damage similar to CP in humans, being evidenced
in this study through muscle atrophy and changes in the types of muscle fibers in the soleus and EDL. And the treatment with FGF19
reduced the damages resulting from the experimental CP, attenuating the muscular atrophy in both muscles and reversing the changes in the
type I fibers of the EDL muscle.
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Titulo/Title: Maternal diets enriched in sunflower and chia oil administrated during early postimplantation prevent morphological anomalies
in the fetus, decidua and placenta of diabetic rats at day 14 of pregnancy

Embasamento/Background: The postimplantation period is crucial for the embryo development and the correct establishment of the future
placenta. The decidua plays an essential role in this process and its impaired function may lead to embryo resorption. Diabetes mellitus is
a metabolic pathology that affects decidual, embryo and placental development. In the rat, the decidua from day-9-pregnant rats showed
alterations in both PPAR and mTOR pathways. PPARs are involved in lipid metabolism, development and antioxidant pathways whereas
mTOR is a nutritional sensor involved in cell growth, proliferation and migration. We previously found that decidual PPAR and mTOR
pathways are regulated by diets enriched in sunflower oil (rich in PUFAs n-6) or chia oil (rich in PUFAs n-3) in 9-day-pregnant diabetic rats.
Here, we hypothesized that maternal diets enriched with sunflower and chia oil, administrated from days 7 to 9 of pregnancy, can improve
fetal, decidual and placental growth in 14-day-pregnant diabetic rats.

Métodos/Methods: Diabetes was induced in female rats by streptozotocin administration (50 mg/kg) two weeks before mating. Diabetic rats
received a standard diet or a diet enriched either in 6% sunflower oil or 6% chia oil from days 7 to 9 of pregnancy. On day 14 of pregnancy,
the fetus, decidua and placenta were explanted. The cephalic length was measured in the fetuses and the placenta and decidua were weighed.
The resorption rate was registered.

Resultados/Results: We found an increase in the resorption rate in the diabetic group (120%, p<0.01 vs control group), which was not
prevented by the maternal diets enriched in PUFAs. The cephalic length was decreased in fetuses of the diabetic group (7.5%, p<0.05 vs
control group), an alteration prevented by the diet enriched in sunflower oil (7.5%, p<0.05 vs diabetic group) but not by the diet enriched in
chia oil. Both the decidua (18.3%, p<0.05) and the placenta (12.4%, p<0.05) weights were decreased in the diabetic group. The diet enriched
in sunflower oil increased the decidua weight (20.8%, p<0.05 vs diabetic group) to control values, whereas the diet enriched in chia oil
increased the placenta weight (42.5%, p<0.001 vs diabetic group) to control values.

Conclusoes/Conclusions: Diets enriched in PUFAs administered only on days 7 to 9 of pregnancy could not reverse the increased resorption
rate in the diabetic group, but were able to prevent impaired fetal growth, measured on day 14 of pregnancy by the cephalic length.
Differentially, diets enriched in n-6 and n-3 PUFAs regulate decidual and placental weight in diabetic rats. Further studies will analyze the
putative mechanisms involved.
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Titulo/Title: Effect of Long-term Nutritional Supplementation of Bulls with Polyunsaturated Fatty Acids on In Vitro Sperm Fertilizing
Ability and Intracytoplasmic Lipid Content in Descendant Embryos.

Embasamento/Background: Dietary supplementation of ruminants with polyunsaturated fatty acids (PUFA) has been carried out both with
the aim of increasing the energy density of the diet and also to improve reproductive performance. In males, ingested PUFA are metabolized
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and then transferred to different tissues and cells, including sperm membranes where they will affect fluidity and, consequently, the in vitro
sperm fertilizing ability. More recently, studies carried out in humans and rodents have shown that the paternal diet during spermatogenesis
affects not only sperm, but also the metabolic state of the offspring. However, few studies have been carried out in livestock. In addition,
most studies conducted to date have investigated the effects of the paternal diet on living offspring, but the evaluation of pre-implantation
bovine embryos is still scarce.Thus, the aim of this study was to examine the effects of long-term dietary supplementation of young Nellore
bulls (B. taurus indicus) with rumen-protected PUFA on in vitro sperm fertilizing ability and intracytoplasmic lipid content in descendant
embryos.

Métodos/Methods: Twelve Nellore bulls were supplemented with rumen-protected PUFA (PUFA group; n = 6) or with base diet (control;
n = 6) from 14 to 24 months of age. The semen was collected and cryopreserved when animals reached 24 months of age. The frozen/
thawed semen was then used for in vitro production of embryos (IVP). Cumulus-oocyte complexes (COC) were obtained from bovine
ovaries collected at a local abattoir by puncturing follicles measuring 3 to 8 mm with a 10 mL syringe coupled to an 18-G needle. Selected
COCs were in vitro-matured (IVM) for 22h in IVM medium (TCM-199 with bicarbonate, 0.5 mg/mL FSH, 100 IU/mL hCG, 10% FCS and
hormones) and then fertilized in vitro (IVF) using the semen of each bull belonging to each treatment. Presumptive zygotes were cultured
until day 7 to evaluate the embryonic development to the blastocyst stage. The blastocysts produced with the semen of the bulls belonging
to the same treatment were pooled and stained with 1% of the lipophilic dye Sudan Black B for determination of the intracytoplasmic
lipid content. Stained embryos were evaluated under light microscopy. Images were analyzed using the Image J 1.50b software (National
Institutes of Health, Bethesda, MD, USA) to determine the area and mean gray intensity (expressed in arbitrary units - AU) of the delimited
area of each embryo. Data were analyzed by ANOVA, followed by Tukey’s test (P<0.05).

Resultados/Results: There was no effect (P > 0.05) of dietary supplementation on the rates of cleavage (70.3% + 4.4 vs 70.8% + 4.4) or
embryonic development to the blastocyst stage (37.2% £ 4.1 vs 37.9% + 4.1) for control and PUFA groups, respectively. However, embryos
produced with semen of bulls supplemented with PUFA exhibited higher (P < 0.05) intracytoplasmic lipid accumulation (0,340 + 0.006 AU)
than embryos descendants from bulls fed control supplement (0.324 + 0.006 AU).

Conclusdes/Conclusions: In conclusion, supplementation of bulls with PUFA did not improve the in vitro sperm fertilizing ability, but it
did increase the intracytoplasmic lipid content of descendant embryos in the pre-implantation phase. Our data reveal an interesting effect of
the paternal diet on an important phenotypic characteristic of the bovine embryo, considering that the increase in the intracytoplasmic lipid
content negatively impacts its cryotolerance. Financial support: CNPq (#307416/2015-1), CAPES (001) and FAPESP (#2013/13696-3,
#2015/06733-5 and #2019/11174-6).

Palavras Chave/Key-words: Cattle; Nongenetic inheritance; Paternal effect; Lipid.

ID: 3265
Area: DOHaD and pregnancy-related disorders
Forma de Apresentagcdo: ORAL

Autores: Bedani, C (UNIFESP-EPM, Sao Paulo, SP, Brasil), Carvalho, C (UNIFESP-EPm, Sao Paulo, SP, Brasil), Dualib, P (UNIFESP-
EPM, Sao Paulo, SP, Brasil), Mattar, R (UNIFESP-EPM, Sao Paulo, SP, Brasil), Pititto, B (UNIFESP-EPM, Sao Paulo, SP, Brasil)

Titulo/Title: Is Paternal Nutritional Status Associated With Birth Weight, Besides The Presence of Maternal Excessive Weight and Gestational
Diabetes? Caio Bedanil, Camila Rodrigues de Souza Carvalhol, Patricia Dualib1, Rosiane Mattar1,2, Bianca de Almeida Pittito1,3.

Embasamento/Background: In Brazil and in the whole world, noncommunicable chronic diseases (NCD) are the leading causes of
morbimortality, justifying the identification of and the fight against their risk factors. Nutritional status in different life stages has been
shown as determinants of NCD in adulthood. There is consistent evidence that relates small and large babies for their gestational age (LGA)
with child obesity and NCD in adult life. The influence of maternal nutritional status and gestational diabetes (GDM) for birth weight,
specially LGA, are well established. However, it is not totally clear the role of paternal nutritional status in influencing child’s birth. The
objective of this study was evaluate the relationship between paternal nutritional status and the occurrence of LGA, considering the maternal
nutritional status with or without gestational diabetes.

Meétodos/Methods: This longitudinal study included 74 pregnant women (BMI>25kg/m?2) with and without GDM (according to the IADPSG
criteria), their babies (gestational birth age between 36 and 42 weeks) and the related fathers. Data from the women and babies were
collected during the prenatal assistance at the Obstretic and Diabetes & Gestation outpatient clinic (2018-2020). Fathers’ anthropometric
data were collected by standardized questionnaire and checked twice. Parents were classified based on the BMI values as normal (18,5-24,9
kg/m2), overweight (25-29,9 kg/m2) or obese (=30 kg/m?2). The babies were classified according to birth weight as Small for Gestational
Age (SGA, birth weight <10th percentile), Adequate for Gestational Age (AGA, from 10th to 90th) or Large for Gestational Age (LGA,
>90th). Variables of interest were compared according to parent’s nutritional status and birth weight categories.

Resultados/Results: The fathers had an average (SD) age of 34(8) years and BMI of 28(5) kg/m2, being 23(31%) obese and 10(13%) with
higher education, while the mothers had age of 30(6) years, BMI of 30(4) kg/m2, being 29(39%) obese, 38(51%) with GDM and 21(28%)
with higher education. Obese fathers did not show a significant difference in the frequency of obese mothers (39% vs 39%, p=0,99) or GDM
(60% vs 47%, p=0,27) when compared to non-obese fathers. The birth weight average was 3,3(0,5) Kg, being 4(5%) classified as SGA and
15(20%) as LGA. The LGA group presented higher pre-pregnancy maternal (84,7(12,4) vs 75,2(11,2)Kg, p=0,006) and paternal weight
(95,0(30,7) vs 84,8(14,2)kg, p=0,067) when compared to the AGA group; within results without statistic significance, we observed lower
frequencies of paternal (7,1 vs 14,5%, p=0,41) and maternal (20,0 vs 27,3%, p=0,41) higher education, and greater of paternal (14,5 vs
7,1%, p=0,41) and maternal (53,3 vs 32,7%, p=0,12) obesity and of GDM (60,0 vs 45,5%, p=0,24), in the LGA vs AGA groups, respectively.
Gestational weight gain did not differ between babies’ groups. The LGA prevalence was 20% when neither parents were obese, 12.5% when
one of them was obese and 62.5% when both parents were obese.

Conclusdes/Conclusions: The results show that not only mothers but also fathers of LGA babies had higher weight when compared to AGA
parents. Most notably, we observed a greater prevalence of LGA babies when both parents were obese. It is important to emphasize that the
group of obese fathers was not associated with higher frequencies of mothers with obesity or GDM. The father’s nutritional status seems to
influence the baby’s birth weight. Paternal obesity contributed to a higher occurrence of large babies for gestational age, even considering
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the mother’s nutritional status and the status of gestational diabetes. This data corroborates with the hypothesis that, in addition to the pre-
gestational weight and GDM status of the mother and weight gain during pregnancy, the father’s weight must also be considered when
thinking about LGA prevention strategies. Financial Support: Sponsorship provided by PIBIC-CNPq; FAPESP (project 2018/14795-9).
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Titulo/Title: Changes in Sperm Quality of the Offspring Caused by Diet-Induced Maternal Overweight Meneghini, Maria Agustina, Flores
Quiroga, Jeremias Pablo, Cortez, Analia Elisabeth, Faletti, Alicia Graciela Centro de Estudios Farmacoldgicos y Botanicos (CEFYBO-

Embasamento/Background: Maternal obesity has become a stressor factor during the fetal programming that represents an important health
determinant in the offspring during childhood and adult life. The risk of developing pathologies in the offspring has a direct relation to
the degree of overweight or severity of maternal obesity. Previously, we demonstrated that male offspring from rats fed with a high-fat
diet exhibited higher body and testis weight, greater ano-genital distance, altered puberty and a high level of testosterone with normal
glycemia. Also, offspring from rats with different degree of obesity showed a lower number of germ and somatic cells, altered morphology
in spermatozoa and motility, and abnormal spermatogenic process. Thus, the aim of the present study was to continue studying the effect of
maternal overweight, induced by diet with high-fat content, on both the quality and function of sperm.

Métodos/Methods: To this end, at 22 days of age, female Sprague Dawley rats were fed with a standard (SD) or high-fat diet (cafeteria
diet, CD) continuously until weaning of their offspring. All male offspring (OSD and OCD, respectively) were fed with SD, inspected
periodically and euthanized at 60 days of age. Sperm capacitation by acrosomal reaction, the presence of the reactive oxygen species by flow
cytometry in the germ cells using a fluorescent probe (2°,7°-dichlorofluorescein diacetate), DNA fragmentation by Tunel kit, mitochondrial
function using the probe 3.3’-diaminobenzidine, the membrane functional status by hypoosmotic swelling test, and the presence of abnormal
chromosomes by cytogenetic assay (Evan test), were examined.

Resultados/Results: Compared with OSD rats and expressed as percentage, OCD group showed a decrease in the acrosome-reacted sperm
(57+/-3 vs 69+/-2, p<0.01), hypoosmotic-reacted sperm (15+/-1 vs 23+/-2, p<0.01), and an increase in the abnormal metaphases (6+/-1
vs 2.14/-0.7, p<0.001). Likewise, OCD rats exhibited a reduction in the testis and epididymal index (x 1000) (4.1+/-0.1 and 0.90+/-0.02,
respectively, p<0.01) compared with OSD (4.5+/-0.1 and 1.04+/-0.03, respectively).No differences were found in the Tunel positive cells,
but OCD exhibited higher fluorescein intensity expressed as relative units (577+/-74, p<0.01) compared with OSD (233+/-27). Finally, 50%
of OCD rats displayed a lower mitochondrial activity, expressed as percentage (94.8+/-4 vs 97.7+/-0.4 from OSD, p<0.01).

Conclusdes/Conclusions: These results indicate that diet-induced maternal overweight affect the sperm quality of the offspring, likely
leading to a decrease in the reproductive capacity. Financial support: PICT 2015-0588, Fondo para la investigacion Cientifica y Tecnoldgica
(FONCYT) and UBACYT 20020170100130BA, Universidad de Buenos Aires.
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Titulo/Title: Developmental Programming: Intrauterine Caloric Restriction Promotes Upregulation Of Mitochondrial Sirtuin With Mild
Effects On Oxidative Parameters In The Ovaries And Testes Of Offspring

Embasamento/Background: According to the developmental origins of health and disease (DOHaD) hypothesis, the maternal environment
can influence early embryo and fetal development, modulating the offspring’s lifelong health, even conferring resistance to diseases. In
Western society, most of the population has a sedentary lifestyle, with a diet that consists of a high intake of low-quality food, leading to
growing obesity ratios. In this context, increasing number of studies have demonstrated the biological advantages of caloric restriction (CR).
Despite this, little is known about the effects of gestational CR in the offspring. We evaluated some antioxidant parameters and molecular
mechanisms of action on the reproductive organs of offspring, delivered to gestational CR dams.

Métodos/Methods: This study assessed the effects of moderate intrauterine (20%) CR on reproductive organs of the adult offspring.
Pregnant Wistar rats were divided into two groups: control, that received water and chow ad libitum, and CR group, that received 20% less
commercial chow than the control group. To ensure similar micronutrient consumption between groups, CR dams were supplemented daily
with a multivitamin and mineral mix via oral gavage. To ensure the 20% CR protocol was maintained correctly, all rats from both groups
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were weighed daily throughout pregnancy, and their diet was adjusted according to body weight using the consumption of the control group
as a standard for the chow given to the CR group. On postnatal day 60 (PND 60), female and male littermates were euthanized, the ovaries
and testes dissected out in a Petri dish for the analysis of redox status parameters, molecular expression of sirtuin (SIRT) 1 and SIRT3 and
histopathological markers. Maternal uteri was dissected on PND 0 (of non pregnant dams) and PND 21 (of pregnant dams, post-weaning)
for implantation index analysis. The study procedures were approved by the local ethics committee (Comissao de Etica no Uso de Animais/
Universidade Federal do Rio Grande do Sul; Permit no. 34056) and the study was performed in accordance with national and international
animal rights regulation. All efforts were made to minimize the suffering of the animals used.

Resultados/Results: Although antioxidant enzyme activity was increased, ovaries from female pups contained high levels of oxidants, as
evidenced by augmented levels of DCFH and MitoSox. Conversely, testes from male pups had decreased antioxidant enzyme defenses,
as evidenced by diminished glyoxalase I activity and reduced glutathione content. Expression of SIRT3, a deacetylase enzyme related to
cellular bioenergetics, was increased in both ovaries and testes in the CR group. Previous studies have suggested that, in ovaries, diminished
antioxidant network can lead to premature ovarian failure. Although testes’ decreased antioxidant function, there is little information
regarding the redox profile in the testis, according to the available studies from other groups.

Conclusdes/Conclusions: This study is the first to assess the redox network in both ovaries and testes, suggesting that, although intrauterine
CR improves molecular mechanisms, it has a negative effect on the antioxidant network and redox status of reproductive organs of young
adult rats.

Palavras Chave/Key-words: nutrition, early development, pregnancy, reproduction.
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Titulo/Title: Antecipation Of Puberty in Bisphenol A Treated-Female Rats Is Related To Alterations In The Pattern Of Kisspeptin Expression

Embasamento/Background: Bisphenol A (BPA) is still widely used in the production of plastics and epoxy resins for the production of food
and beverage packaging. BPA is classified as endocrine-disrupting chemical because of its weak action in estrogen receptors, anticipating
the beginning of puberty in female rats. Peripubertal period is an important window of sensitivity due to the start of the GnRH pulses
and activation of gonadal function. Disturbances in this phase may compromise the regulation of hypothalamic-pituitary-gonadal axis in
adulthood. In this sense, this study aims to evaluate the status of hypothalamic activation in peripubertal period to verify the mechanisms
underlying the anticipation of puberty in female rats.

Métodos/Methods: For this, sixty female Wistar rats recently weaned were divided into two groups and treated with 0 or 5 mg BPA/kg by
gavage from Post Natal Day 22 (PND) to PND44 (CEUA 02/2019). Pubertal development was verified by the opening of the vaginal canal.
Body growth was assessed by daily weighing. Hypothalamus was collected in three moments: pre-puberty, at puberty and after puberty
detection; quickly excised, frozen in liquid nitrogen and stored in ultrafreezer. Total RNA from whole hypothalamus was extracted by
guanidine-phenol-chloroform method and the relative expression of the genes in the hypothalamus (Gnrh1, Kiss) was performed by RT-
qPCR. The relative expression was calculated by 2-AACt method using Rpl19 as internal control. Statistical analyzes were performed by
planned comparisons between groups (0 and 5 mg BPA/kg) and developmental phase (pre-puberty, puberty and postpuberty), using two-
way ANOVA and posthoc tests of Sidak and Dunnet (p<0,05) with resources of the software GraphPad Prism 6.0.

Resultados/Results: BPA did not alter growth during the evaluated period, but it anticipated age to puberty. In the control group, the
transcript expression of the kisspeptin increased at puberty compared to pre-puberty and decreased again in the post-puberty period to the
values observed in pre-puberty. Exposure to BPA affected its expression in the post-puberty period, maintaining high levels in comparison
to both pre- and puberty. Regarding the expression of the Gnrhl transcript, a decreasing abundance was observed in the control group
between the three studied phases. The group treated with BPA showed an increase in its expression in post-puberty, without demonstrating
the decreasing pattern of the control group.

Conclusdes/Conclusions: The anticipation of puberty in female rats exposed to BPA is related to changes in the expression of kisspeptin
which related to the triggering of Gnrh synthesis and secretion. Further studies are necessary to assess the impact of these changes across
the hypothalamic-pituitary-gonadal axis.
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Titulo/Title: Diet Interventions Impact Gene Expression Of Prlr And Esrl In The Adipose Tissue And Hypothalamus Of Mice Dams
Embasamento/Background: A growing number of studies are focusing on the repercussion of the maternal nutritional status, during

pregnancy and lactation, in the offspring. They have demonstrated that early diet interventions can impact the physiological programming.
These results contribute to the understanding of how the maternal diet can affect fetal programming, through epigenetic mechanisms that
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modify the gene expression. Thus, our objective was to analyze the effects of a hypercaloric or restrictive diet on the gene expression of
prolactin (Prlr) and estrogen alpha (Esrl) receptors, in the adipose tissue and hypothalamus, of mice dams.

Métodos/Methods: The Institutional Animal Care and Use Committee of UFCSPA (#388/15) approved this study. Thirty female BALB/c
albino mice (60 days old) were separated in 3 different groups (n=10/group) and individually housed. To the control group (CONT) was
administrated a standard mice chow ad libitum, with a total energy content of 3.4 kcal/g; the restrictive diet group (RD) had 30% reduction
in the standard chow amount, compared according to the consumption of CONT group; and the hypercaloric diet group (HD) was fed
with a special chow ad libitum, with total energy content of 4.9 kcal/g. Diet adaptation lasted 25 days, after they were housed with males
for mating. When pregnant, they were housed in separate cages until delivery. On the first postpartum day, litters were standardized at 6
pups. After weaning, the dams were euthanized, and the tissues were collected for further analysis. Amplification products were analyzed
using the SYBR™ Green method by Real-Time PCR, and the relative quantification analysis was performed according to the results of the
amplification efficiency tests of the genes, by the 2-AACT method.

Resultados/Results: We did not found differences in gene expression of Prlr and Esr1 in the adipose tissue of the dams. Prlr gene expression
in the hypothalamus was also evaluated, showing a decrease in RD and HD-fed dams, compared to CONT group [F(2,16)=11.39; p<0.001].
However, gene expression of Esrl in the hypothalamus did not show any differences among the groups.

Conclusdes/Conclusions: Gene expression of Prlr and Esrl in the adipose tissue was not changed, regardless of diet received. However,
it has to be taken into account that our study was performed during pregnancy and lactation, and the dams’ tissue was collected right after
lactation. Robust hormonal and metabolic changes occur naturally in lactating females and cause a striking raise in the blood levels of
prolactin, which may be the reason we could not find changes in the gene expression of Prlr and Esrl caused by nutritional interventions.
Hypothalamus plays a central role in the regulation of energy homeostasis. Furthermore, early nutritional influences can impact the normal
development and maturation of hypothalamic neuroendocrine network and physiological programming. Besides its peripheral actions to
shift precursors to milk production during lactation, prolactin is also involved in hypothalamic signaling that regulates hepatic insulin
sensitivity. In our analyses in the hypothalamus of the dams, we found a decrease of Prlr in RD and HD, compared to CONT. This result was
different from what we showed in the adipose tissue, but it reinforces the impact of nutrition on the prolactin signaling. Financial Support:
CAPES, CNPq, UFCSPA
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Titulo/Title: Naringin Supplementation During Pregnancy Alters Offspring’s Redox Homeostasis and Mitochondrial Function in the
Cerebellum and Striatum During Postnatal Development

Embasamento/Background: Naringin is a glycosylated flavonoid mainly found in citrus fruits. Studies using adult animal models of cognitive
dysfunction have been demonstrating naringin’s capacity to improve antioxidant defenses and reduce oxidative stress, thus, leading to
neuroprotection. However, little is known if this supplementation might be detrimental if used during critical periods of development. The
Developmental Origins of Health and Disease (DOHaD) concept postulates that interventions during the first one thousand days of life are
critical to and individual’s development. Thus, any interventions in the maternal diet composition, such as increased polyphenol intake or
supplementation during pregnancy, can potentially modify offspring’s development. Thereby, we aimed to evaluate the effects of naringin
supplementation during pregnancy in the female offspring’s redox homeostasis and mitochondrial function in the cerebellum.

Métodos/Methods: Pregnant Wistar rats were separated into two groups: control (vehicle) and naringin (100 mg/kg), by oral gavage during
pregnancy. On postnatal day (PND) 1, 7, and 21, female pups were euthanized, and the cerebellum was dissected. Total oxidants content,
mitochondrial superoxide levels, nitric oxide levels, reduced glutathione, total thiol, carbonyls, and the antioxidant enzymes activity were
evaluated. We also measured mitochondrial mass and membrane potential along with mitochondrial complexes activity. Data was analyzed
by Student’s t test or Mann Whitney’s U test and considered significant when p < 0.05. The research was approved by the local ethical
commission (CEUA-UFRGS n° 31397).

Resultados/Results: On PND 1 we found that naringin supplementation increased reduced glutathione content but decreased complex IV
activity and mitochondrial membrane potential. On PND 7, increased nitric oxide content and glutaredoxin activity were observed along
with decreased mitochondrial membrane potential in female pups’ cerebellum. On PND 21, naringin exposed pups showed increased
reduced glutathione content, which was accompanied by decreased nitric oxide levels, catalase, and glutaredoxin activity. Also, decreased
succinate dehydrogenase and complex IV activity were found on PND 21.

Conclusdes/Conclusions: Our findings demonstrate that naringin supplementation to pregnant rats disrupted female offspring’s redox
homeostasis and mitochondrial function in the cerebellum. There were alterations detected up to PND 21, which indicates that the
programming effects elicited by naringin during gestation are persistent even during postnatal development. Moreover, our results show
that the effects of naringin supplementation can change according to the period of the development it is consumed, suggesting that the
beneficial effects usually found in adult rodent models might actually turn to detrimental effects if the supplementation is applied during a
critical period of development.

Palavras Chave/Key-words: flavonoids, pregnancy, mitochondrial function, antioxidant.
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Titulo/Title: Impact of diabetes-induced fetal programming and post weaning feeding of high fat diet in adult rats— Preliminary results.
Débora Cristina Damascenol; Veronyca Gongalves Paulal,2; Yuri Karen Sinzato1; Eduardo Kloppell; Rafaianne Queiroz de Moraes-Sou

Embasamento/Background: There is evidence of the effects of maternal diabetes on the health of offspring. However, the influence of
maternal intrauterine exposure, postnatal environment, genetic characteristics, and lifestyle in human populations is difficult to identify.
Then, we aimed to create an unfavorable intrauterine environment in association with inadequate food intake (high-fat diet — HFD) to
allow for studying the consequences in the metabolism of rats at adulthood. Objective: To evaluate the impact of diabetes-induced fetal
programming and post-weaning consumption of high-fat diet in adult rats.

Meétodos/Methods: Female rats received citrate buffer (C) or streptozotocin (D) on day 5 post-natal. In adulthood, these rats were mated to
obtain female offspring, who were fed a standard diet (SD) or high-fat diet (HFD) from weaning to adulthood (n=7 rats/group): OC/SD and
OC/HFD: female offspring of control mothers and received SD or HFD, respectively; OD/SD and OD/HFD: female offspring of diabetic
mothers and received SD or HFD, respectively. At adulthood (day 115 of life), the oral glucose tolerance test (OGTT) was performed to
evaluate fasting blood glucose and insulin levels. Next, the rats were anesthetized and sacrificed to withdraw visceral fat and obtain its
relative weight. A P-value lower than 0.05 was considered a statistically significant limit.

Resultados/Results: The OC/HFD, OD/SD, and OD/HFD groups showed higher fasting glycemia compared with the OC/SD group. The
OD/HFD rats had greater fasting glycemia than OD/SD group. During OGTT, serum insulin concentrations were determined, and at time
0 (fasting), the group OD/HFD presented lower insulin concentration compared with other groups. At time point 30 min, the insulin
concentration was higher in the group OC/HFD than in the groups OC/SD and OD/HFD. At time-point 60 min, there is no difference
between the groups. The group OD/HFD had lower insulin concentration compared with the OC/HFD and OD/SD rats at time-point 120
min. Homeostatic Model Assessment (HOMA) evaluation was performed to estimate pancreatic beta-cell function (HOMA-beta), and it
was lower in both daughters of diabetic rats in relation to OC/SD and OC/HFD rats. Also, the HFD caused greater relative visceral fat weight
compared with the OC/SD and OD/SD.

Conclusdes/Conclusions: Conclusion: Our preliminary results showed that both the hyperglycemic intrauterine environment and the HFD
consumption can damage glucose tolerance in adult offspring. In addition, the high-fat diet consumption increased visceral fat, leading to
insulin alterations and lower beta-cell function. These findings suggest that an unfavorable maternal environment and inadequate feeding
after weaning contributes to damage metabolism at adulthood. Financial Support: FAPESP (Process number 2016/25207-5), and CNPq
Research Fellowship (coordination of Prof. Dr. Débora Cristina Damasceno), and grant of the Ph.D. scholarship by the Coordination for the
Improvement of Higher Education Personnel (CAPES).
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Titulo/Title: Resistance Training with or without Blood Flow Restriction Improves Short-Term Memory in Rats Macario Aosti Rebelo,
Nadia Fagundes Garcia, Enrico Fuini Puggina, Camila de Moraes, University of Sdo Paulo, Ribeir2o Preto, Brazil.

Embasamento/Background: Low load resistance training with blood flow restriction is usually used for improvements in muscle strength
in special care conditions. However, there is limited information regarding the effects of this exercise approach on memory function. The
aim of this study was to investigate the effect of resistance training with or without blood flow restriction, carried out three times a week,
on short-term memory.

Métodos/Methods: Male Wistar Hannover rats (70 days old) were divided into four groups: Sedentary Sham (S/S, n=10), Trained Sham
(T/S, n=10), Sedentary with blood flow restriction (S/BFR, n=11), Trained with blood flow restriction (T/BFR, n=9). Animals from the S/
BFR and T/BFR had their right femoral artery flow restricted (blood arrival and venous return) about 36-38% and animals from sham groups
were submitted to the same surgical procedures except blood restriction. Experimental protocol was approved by local ethic committee
(protocol: 2016.5.80.90.4). Exercise training began two weeks after surgery procedures. The exercise sessions were carried out three times
a week and consisted of climb a vertical ladder (110 cm high, 18 cm wide, 2 cm grid, 80° inclination), carrying a load (50% of 1 Maximum
Repetition) for 6 sets of 10 repetitions with 1-minute rest between sets. After four weeks of exercise training, memory performance was
assessed using the Object Recognition Test and the discrimination index (dI) was calculated (dI= [(time spent exploring the novel object
minus time spent exploring the familiar object)/ total exploration time]).

Resultados/Results: The interval between testing sessions 1 and 2 was 30 minutes. Femoral blood flow restriction did not cause impairment
on memory performance (S/SdI=0.33+£0.08 vs S/BFRdI=0.37+0.03). On the other hand, exercise training improved memory performance
in both groups (T/SdI=0.76+0.07 vs T/BFRdI=0.59+0.04). A weak correlation was observed between the short-term memory performance
and epididymal fat mass (r=0.046, p=0.768). However result was verified between short-term memory performance and handgrip test for
strength show a moderate correlation (r=-0.490 p=0.000).
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Conclusoes/Conclusions: The resistance training, carried out 3 times a week, was effective to improve short-term memory either with or
without peripheral blood flow restriction.
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Titulo/Title: Glycemic and Reproductive Profiles of Adult Female Offspring from Diabetic Rats: Preliminary Results

Embasamento/Background: During the intrauterine life, several alterations may influence both the embryofetal development and adult life
of the offspring, leading to a higher risk for the appearance of diseases. The epidemiological and experimental studies show that maternal
chronic diseases cause consequences in their offspring. Objective: To determine and analyze the glycemia obtained by the area under the
curve (AUC) of adult offspring of rats with diabetes and the repercussions on their reproductive performance.

Métodos/Methods: Mild diabetes was induced in female Sprague Dawley rats by streptozotocin (beta cytotoxic drug) at the neonatal period.
The non-diabetic females received the citrate buffer (vehicle). At adulthood, the control and streptozotocin-induced rats were submitted
to an oral glucose tolerance test (OGTT) and included as mildly diabetic. Following, the rats were mated to obtain their female offspring.
At adulthood, the adult offspring from control (OC) and diabetic (OD) dams were also submitted to OGTT, and next mated to obtain
granddaughters from diabetic rats (GDD). The adult GDD rats were submitted to OGTT and mated with healthy male rats. The OC, OD,
and GDD rats were anesthetized and sacrificed at the end of pregnancy to evaluate embryonic losses and fetal viability. For comparative
analysis of the data, Tukey’s Multiple Comparison Test was used for glycemia of AUC, and Fisher’s Exact Test for proportion of variables
was employed. For all statistical comparisons, a minimum confidence limit of 95% (p<0.05) was considered.

Resultados/Results: The rats of the experimental groups were submitted to OGTT (n=10 animals/group), resulting in greater areas under
the curve (AUC) in the OD group compared with the OC and GDD rats. Then, the circulating blood glucose levels in 120 minutes of the
OGTT were higher in OD rats (152 mg/dL/min) in relation to OC (110 mg/dL/min) and GDD (121 mg/dL/min). The embryonic losses
before implantation were increased in OD and GDD compared with the OC rats, and fetal viability was reduced in OD relation to the OC
and GDD groups.

Conclusdes/Conclusions: According to the preliminary results, the adult female offspring of mildly diabetic had glucose intolerance, leading
to an unfavorable intrauterine environment, which impairs embryo and fetal development. The granddaughters of mildly diabetic rats
presented embryonic losses before implantation even not being characterized as glucose intolerant or diabetic. These findings show changes
in the glycemic profile and maternal reproductive outcomes in adult offspring from diabetic rats, suggesting that diabetes is a chronic
metabolic disease that causes transgenerational effects.

Palavras Chave/Key-words: diabetes; fetal programming; offspring; rats
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Titulo/Title: Early Exposure to High-Sucrose Diet Increases Cardiovascular Lysine Acetylation and Short Chain Fatty Acids Production by
Gut Microbiota in Weaned Male Rats.

Embasamento/Background: Western hypercaloric diets are known to cause important metabolic disorders mainly for its higher sugar and fat
content, although some relating molecular mechanisms remain unclear. Recently, the role of post-translational protein modification, such
as acetylation, has been considered as a possible mechanism by which dietary insults modulate the metabolism. Metabolites produced by
intestinal microbiota, known as short chain fatty acids (SCFA), i.e. acetate, propionate and butyrate, may play a role in these alterations by
acting as substrate for lysine residues acetylation. To assess the effects of post-weaning exposure to excess table sugar on the production of
SCFA by the gut microbiota and its correlation with total lysine acetylation in cardiometabolic organs.

Métodos/Methods: Weaned Wistar rats were fed for 22 weeks with a high-sucrose diet (HSD, 25% sucrose, n = 7) or standard chow (CTR,
n=6). For SCFA data, fecal samples were analyzed using gas chromatography with flame ionization detection. The total protein acetylation
was evaluated by SDS-PAGE of samples from liver, heart and aorta.

Resultados/Results: HSD rats showed three-fold higher levels of faccal acetate (HSD = 1524 + 151.2 ug/g vs. CTR = 595.3 £ 67.15 pg/g)
and 69.3% of faecal propionate (HSD = 398.8 + 53.44 ng/g vs. CTR =235.5 +23.14 ng/g), but decreased faecal butyrate relative percent
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(HSD =30.15+ 4.3 pg/g vs. CTR =55.01 + 7.37 pg/g). Higher acetate production in HSD rats was correlated with a marginal increase of
total lysine acetylation in the liver (~ 20%), but strong increase in ventricular muscle (92%) and aorta (300%).

Conclusdes/Conclusions: Higher concentrations of dietary sucrose changes SCFA production profile of the gut microbiota. In addition,
HSD increased total lysine acetylation in heart and aorta showing that cardiovascular alterations may be ascribed to high-sucrose-induced
dysbiosis. All together, these results indicate a potential role for added sugars in the development of cardiometabolic disorders, particular if
precociously introduced since childhood.

Palavras Chave/Key-words: High-Sucrose Diet, lysine acetylation and short chain fatty acids.
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Titulo/Title: Post-Weaning Exposure to High-Sucrose Diet Induces Metabolic Disorders Associated to the Disruption of Gut Microbiota
Homeostasis in Male Wistar Rats.

Embasamento/Background: Metabolic syndrome (MetS) is reaching epidemic incidence worldwide in parallel with the increasing
prevalence of its main comorbidities, namely obesity, dyslipidemia and type 2 diabetes mellitus. In addition, changes in the gut microbiota
have emerged as one of the main mechanisms responsible for these disorders, which seem to be related with environmental insults during
early stages of life, such as childhood. Thus, this study aimed to investigate the effects of precocious introduction of a high-sucrose diet,
following breastfeeding cessation, on glycolipid metabolism and intestinal microbiota of weaned male rats.

Meétodos/Methods: Wistar rats were fed a 25% sucrose-rich (HSD; n=8) or regular chow (CTR; n=6) for 22 weeks. Body weight and
energy intake were measured throughout the nutritional challenge period. At its end, glucose (GTT) and insulin (ITT) tolerance tests were
performed. Blood samples were collected for determination of glucose, triglycerides, total cholesterol, free fatty acids and insulin serum
levels. Insulin resistance was estimated by TyG index calculation. Liver samples were collected for histological analysis using oil red
staining and determination of glycogen content. Stool samples were collected and stored at -80 °C for ulterior extraction of genomic DNA,
amplification and sequencing of the 16S rRNA gene.

Resultados/Results: No differences were observed between groups regarding body weight, Lee Index and energy intake. However, HSD
rats showed fasting and fed glucose levels augmented in 24.5 and 20.3%, respectively. This data was corroborated by the increase of serum
triglycerides (134.9%), FFA (42%) and serum insulin (180%) levels, as well as TyG Index (13.2%) in HSD animals, as compared to CTR. In
addition, HSD rats also showed glucose intolerance, insulin resistance, hepatic steatosis, and reduction of 47% in hepatic glycogen content.
The dysfunctional metabolic profile found in HSD rats was correlated with microbiota sequencing data, which showed that excess sucrose
intake modified the composition of feacal microbiota associated with increased proportions of genera from Firmicutes phylum (Blautia,
Fusicatenibacter and Acetitomaculum), and decreased proportions of species from Romboutsia and Lactobacillus genera.

Conclusoes/Conclusions: Therefore, the early introduction of sucrose in the diet of rats favors the development of metabolic disorders
associated with MetS, such as hypertriglyceridemia, insulin resistance and hepatic steatosis. In addition, this nutritional perturbation, at
carly stages of development, was able to modify the gut microbiota, which may be related to the metabolic changes observed in these
animals.

Palavras Chave/Key-words: metabolic syndrome, high-sucrose diet, insulin resistance, gut microbiota.
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Titulo/Title: Effects of Maternal Deprivation by Early Weaning on Feeding Behavior of Female Juvenile Wistar Rats

Embasamento/Background: Early life stress (ELS) is known to modulate the neurodevelopment of the individuals. Early weaning (EW)
is a model of ELS that consists in precociously depriving pups from maternal care and breastfeeding, two important factors for a proper
development. The feeding behavior is particularly sensible to early life environment, thereby we aim to investigates the effects of maternal
deprivation by EW on the feeding behavior of female juvenile rats.

Métodos/Methods: This work was approved by the Animal Ethical Committee of the Federal University of Pernambuco (n. 0020/2018).
Rats undergone Natural Weaning (NW) (PND30) or EW (PND15). Between PND45 and 50, female rats were food deprived for four hours
and submitted to an acute injection of saline (NaCl 0.9%) or fenfluramine (10mg/kg), and the food intake was measured for a period of 1h
after the injections. The same animals were tested with saline or fenfluramine, first with saline, and 72h later with fenfluramine. 72h after
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the behavioral test, the animals were euthanized by decapitation and the hypothalamus was collected. RT-PCR was performed to measure
the mRNA expression of Neuropeptide Y (NPY) and Protein related to gene Agouti (AgRP). Two-way Anova with tukey post-hoc was
performed to analyze the food intake with and T-test to compare the effects of early weaning on the gene expression.

Resultados/Results: Fenfluramine administration decreased food intake (P<0.01) in EW (2,23g + 0,47, n=10) and NW (1,42g + 0,91, n=05),
when compared to EW (3,52g = 0,79, n=9) and NW (2,65g = 0,58, n=06) which received saline treatment, respectively. No effects of EW
were observed on saline group (NW 2,65 + 0,58, n=06; EW 3,52+ 0,79, n=9) or fenfluramine group (NW 1,42 = 0,91, n=05; EW 2,23 +
0,47, n=10), despite there was tendency of increased food intake in EW animals in both groups. Real time PCR demonstrated decreased
mRNA expression (2AACT) of NPY (NW, 1,0 + 0,22, n=06; EW 0,26 + 0,17, n=04, p<0.001) and AgRP (NW 1,0 + 0,08, n=06; EW 0,28
+ 0,17, n=06, p<0.001).

Conclusdes/Conclusions: Despite the EW modulates the gene expression of neuropeptides associated to the control of the feeding behavior,
there was no statistic differences on food intake in early weaned animals, but only a tendency of increased food intake. The anorectic
action of fenfluramine was effective in both NW and EW group, showing that the anorectic action of fenfluramine on food intake is not
affected by early weaning in female juvenile rats. Financial support: CAPES - Finance Code 001 and PROEX 1734-2015; CNPq Universal
421752/2016-5.
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Titulo/Title: Okra (Abelmoschus esculentus) as Bioactive Food Attenuating Metabolic Derangements in Early Overfeeding Rats

Embasamento/Background: Obesity, characterized by the accumulation of adipose tissue, is considered as one of the major health problem
around the word, burdening, herein Brazil, the Sistema Unico de Satide (SUS) due to its associated comorbidities that are a great risk factor,
especially when affects people in childhood. In this study, our aim was to evaluate the effects of diet supplemented with okra (Abelmoschus
esculentus, AE) on dietary behavior, body composition and biochemical parameter in adult rat offspring early overfeed.

Métodos/Methods: On the third day after birth, litter size was adjusted for 8 (control group, CONT) or 3 rats per nursing mother (small
litter group, SL). At 22 days-old, rat offspring was weaned and groups subdivided into two subgroups: CONT-SD and SL-SD (rats fed a
standard rodent diet) and CONT-AE and SL-AE (rats fed a standard rodent diet supplemented with 1.5% AE). Body weight and feeding
behavior were accessed every two days throughout experimental period and the food intake at dark cycle assessed at 90 days-old, during the
first 4 hours of dark cycle and overnight. At 100 days-old, euthanasia was performed, where blood and white adipose tissue stores collected
to further biochemical and biometrical evaluation adiposity index of the animal. The Ethics Committee of the Federal University of Mato
Grosso approved the experimental procedures.

Resultados/Results: SL rats were hyperphagic and 11.28% heavier than CONT rats throughout experimental period (P>0.05). At dark cycle,
when compared to CONT-SD, CONT-AE rats ate 17.90% less in the first 4 hours (P<0.05). In turn, SL-AE rats ate 28.10% less than SL-SD
(P<0.05). After 12 hours of food intake, the CONT-AE group ingested 46.20% less than the CONT-SD, while the SL-AE group ate 10.81%
less than the SL-SD (P<0.05). The adiposity index of the SL-SD group was 19.32% higher than the CONT-SD rats (P<0.05). On the other
hand, no statistical difference was observed in these parameters in the rats supplemented with AE diet, compared to their respective controls
(P>0.05). AE supplementation reduced the glucose of SL rats by 22.49% compared to the SL-SD group (P<0.05).

Conclusdes/Conclusions: Dietary supplementation with AE decreased hyperphagia and consequently fat mass index, as well as reduced
blood glucose in obese rats.
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Titulo/Title: Carcinogenesis in the ventral prostate of offspring older rats exposed to maternal low protein diet. Role of microRNAs
Embasamento/Background: In the last decades, it has been observed an increase in the incidence of metabolic disorders, such as obesity,
diabetes and even some types of cancer. Epidemiological evidence show that these diseases can originate from insults suffered by individuals

during the intrauterine life, a condition known as Fetal Programming (FP). In this context, the increase of large-scale sequencing technologies
based on the combination of “omes” (transcriptome, MicroRNAome) using bioinformatics tools has enabled a global integrative view of
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molecular mechanisms in normal and pathological conditions. Here we analyzed the global expression of microRNAs (microRNoma) in
offspring rat prostate born from dams fed low protein diet during gestation and lactation, to identify molecular pathways involved in the
development of prostatic lesions.

Métodos/Methods: For that, male offspring rat (540 days old) born from dams fed standard diet (17% protein) or with low protein diet (6%
protein) during gestation and lactation will be used. After this period, the animals were euthanized, and the ventral prostate was collected.
Global expression profiles of microRNAs were analyzed by next-generation sequencing (HigSeq-2500 Illumina). After this, we performed
a comparative analysis of these data with databases between the experimental groups. Initially we filtered the miRNAs by enrichment in the
KEGG database, after this, in order to select the most prostate cancer-related targets we identified differentially expressed genes between
normal and cancer samples using Genotype-Tissue Expression (GTEx) with 221 patients/samples and PCa (Prostate Cancer) human samples
extracted from RNA-seq data using Prostate Adenocarcinoma (TCGA, The Cancer Genome Atlas Program) with 488 patients/samples data
analyzed using the GEPIA database.

Resultados/Results: From All small RNA sequences analyzed we identified 452 miRNAs expressed in the prostate of both groups. We
performed a differential expression analysis with a cut-off of adjusted p value < 0.05 and identified 57 miRNAs differentially expressed,
the miRNAs were downregulated in the GLLP group, In order to optimize the results sought by the ortholog genes of rats in human, since
a library of data validated in humans is wider. We were able to observe the correspondence of 43 human orthologous miRNAs. These 43
miRNAs were analysed in the enrichr tool, where 20 of them enriched for cancer-related processes. since this work aims to evaluate targets
related to prostate cancer that developed in old animals of the GLLP group, we find it convenient to select these miRNAs to proceed with
the analyses. After select these 20 miRNAs, we use the mirwalk tool to analyze the targets already validated for these miRNAs, thus 6,344
targets were observed. The End to refine the search for interesting targets, these targets were validated crossed with PCA databases of
TCGA. From this match it is possible to observe the intersection between the two data sets, where 643 genes are common. From these, we
use the enrichr tool to perform the ontological enrichment analysis, among the most enriched terms we focus on the terms “prostate” and
“carcinoma” that were enriched respectively in the Human Gene Atlas and Jensen DISEASES databases. From these two term enrichments,
we reached 22 genes that enriched both terms at the same time. Thus, we managed 22 validated target genes (ABCC4, ABHD2, ALDH1A3,
CRISPLD2, DEGS1, EDNRA, FLNA, IDHI, JAG2, LAMP2, MYH11, MYLK, NKX3-1, PDLIM5, PMEPA1, POGZ, RAB3B, RDHI1,
SLC16AS, SLC39A6, SLC45A3 and SMTN) that were observed in enrichment analysis, we believe that these molecules may be important
inducers of prostate cancer in these animals subjected to maternal protein restriction.

Conclusdes/Conclusions: Validation analyzes using RNA samples from these same animals may point to this real change, which may
generate interesting results for the detection of possible therapeutic targets for prostate cancer.
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Titulo/Title: Gestational or gestational/lactational hypothyroidism and its renal effects to the young and adult offspring from wistar rats

Embasamento/Background: When the intrauterine environment is perturbed by adverse stimuli such as smoking, drugs, stress, infections,
endocrine diseases, among others, the offspring may have its development compromised and present diseases in adulthood. Thus, the
objective of this study was to evaluate renal functional and structural changes in young and adult offspring from Wistar rats exposed to
hypothyroidism only during pregnancy or during pregnancy and lactation.

Meétodos/Methods: For this, the 30 and 90 days-old (D) female pups were divided into 3 groups: CONTROL (C) - pups from dams exposed
to euthyroidism during pregnancy and lactation; EXPERIMENTAL 1 (E1) — pups from dams exposed to gestational hypothyroidism and
EXPERIMENTAL 2 (E2) — pups from dams exposed to gestational and lactational hypothyroidism. The thyroid disturb (hypothyroidism)
was induced by methimazole 0.02% diluted in drinking water. Maternal liquid and food intake, as well as bodyweight were evaluated
during pregnancy, while the thyroid hormone measurements were performed on the 5th day of lactation. Functional parameters such
total cholesterol (TC), triglycerides (TG), T3 and T4 plasmatic levels, glomerular filtration rate (GFR), Urinary Protein Excretion (UPE),
Systolic Blood Pressure (SBP) and Heart Rate (HR) were evaluated in the 90D female pups and parameters such bodyweight, renal relative
weight, alpha-actin expression, number of proliferating cells and renal corpuscle, glomerular tuft and capsular space areas were evaluated
in the 30 and 90D female pups. The one-way ANOVA with Tukey's post-test was used for statistical analysis of maternal data and T3/T4,
renal relative weight, TC, SBP, HR, GFR, corpuscle and glomerular tuft areas, number of proliferating cells and alpha-actin expression of
offspring. Kruskall-Wallis with Dunn’s post-test was used for bodyweight, TG, UPE and capsular space area of offspring. The significance
level adopted was p<0.05.

Resultados/Results: There were no differences between groups for maternal parameters such as water and food intake and weight gain
during pregnancy, but dams from E2 had lower T3 and T4 levels, compared to C and E1 groups. The 30D pups from the experimental groups
had lower bodyweight, while only the pups from E2 had lower renal relative weight. Data such as TC, TG, SBP and HR were not different
between groups, but GFR and UPE were lower in E2, when compared to controls. The 30D experimental animals presented smaller renal
corpuscle and glomerular tuft areas, but this last change was only maintained in the 90D animals from E2, as well as an increase in capsular
space. The number of proliferating cells was higher in the tubulointerstitial (TBI) compartment from 30D experimental animals, as well as
an increase in the expression of TBI alpha actin, but only in E2. T3 levels were only reduced in 90D animals from E2, while the T4 levels
were not different.

Conclusdes/Conclusions: Maternal hypothyroidism is capable of programming important renal structural changes in the young offspring
from Wistar rats, which can result in impaired kidney function in adulthood. These changes are more evident when maternal hypothyroidism
is maintained from pregnancy to lactation.

Palavras Chave/Key-words: maternal hypothyroidism, renal function, offspring, Wistar rats.
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Titulo/Title: The intrauterine and postnatal conditions like maternal low protein diet and postnatal sugar consumption by male offspring can
alter the ventral prostate and cause the development of carcinoma in situ

Embasamento/Background: Maternal insults during intrauterine and postnatal life can alter offspring the morphology of organs, including
the male genital system. Female rats that received low protein diet (LPD) during gestational and lactation periods can impair the prostate
morphogenesis and causes an increased incidence of prostatic disorders in aging animals. Besides, the LPD is associate with the increasing
of metabolic syndromes and these effects can be enhanced by sedentary life and an increase of postnatal sugar consumption. The aim of
this study was to evaluate the effects of LPD and postnatal sugar consumption on the morphophysiology of ventral prostate (VP) of rats in
adulthood (post-natal day - PND 90) and aging (PND 540).

Métodos/Methods: Male Sprague Dawley rats born from dams fed a control diet (17% protein) or hypoprotein diet (6% protein) during
gestation and lactation periods, on PND 21 were divided into 4 groups and all started to receive the control diet: Control (CTR): born from
CTR dams who consumed normal water ad libitum; Control+sugar (CTR+SUG): consumed 10% sugar solution diluted in water from PND
21 to PND 90; GLLP: born from GLLP dams who consumed normal water ad libitum; GLLP+SUG: Born from GLLP dams, who consumed
sugar solution from PND 21 to PND 90. After PND 90 all animals consumed normal water. The animals were euthanized on PND 90 and
540. An oral glucose tolerance test (OGTT) and the serum metabolic profile analysis was performed on PND 90 and 540. The ventral
prostate (VP) was collected for morphological, antioxidant enzymes, immunostaining, western blotting (WB), and proteomics analysis.

Resultados/Results: Total proteins, triglycerides, and glucose did not change at both ages. In the OGTT, the CTR+SUG group showed higher
blood glucose in the time of 120 minutes, and in the area under the curve, the CTR+SUG had a significant increase, which characterizes a
glucose intolerance. On PND 540 the same analyses did not change, the animals have recovered. The adult body weight had a significant
reduction in the GLLP groups and between the CTR+SUG and GLLP+SUG, in aging this significant reduction remained between the
groups CTR+SUG and GLLP+SUG. The anogenital distance, on PND 90 there was a significant reduction in the GLLP+SUG group in
comparison to the CTR group, while on PND 540 there was a significant reduction in the GLLP group in compared to the CTR group.
The adult VP the CTR+SUG, GLLP, and GLLP+SUG groups had smaller and pleated acinus and a smaller lumen, and an increase in the
epithelial compartment and inflammatory cells in relation to the CTR group. All restricted groups on PND 90 had a higher rate of Ki67
immunostaining and an increase in the activity of CAT in the GLLP group. For SIRT and SULF WB analysis, did not change in adult
animals, but for SULF immunostaining had a reaction stronger in pleated regions of the sugar consumption groups. The histopathological
lesions observed on PND 540, were epithelial atrophy, atypical hyperplasia, prostatic intraepithelial neoplasia in all groups, and carcinoma
in situ in the CTR+SUG and GLLP groups. On PND 90 the PCA showed a similar distribution of samples among the groups, whereas the
old animals had a more distinct proteomic profile among the groups, especially for the GLLP+SUG. We highlight in sugar groups enriches
pathways related to sugar metabolism, inflammation, oxidative stress, DNA degradation, RNA processing by spliceosome, autophagy.
While LPD acts in the path of cell growth and proliferation.

Conclusdes/Conclusions: Therefore, these analyzes show us that the adult animals had some changes but not in terms of impacting
the functionality of the prostate, but the LPD and postnatal sugar consumption may have contributed to disorders in aging, altering the
morphophysiology and the prostatic environment, in addition, could develop the carcinoma in situ in the CTR+SUG and GLLP groups.
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Titulo/Title: Maternal low protein diet alters offspring steroidogenic profile and miRNA 33-5p intraprostatic pathway with estrogen
regulation

Embasamento/Background: In the approach of Developmental Origin of Health and Disease (DOHaD), seeks to establish the relationship
of diseases in adult life with events that occurred in intrauterine development and/or early childhood. Experimental model widely used for
DOHaD studies, the rodents submission to maternal low protein diet (MLPD), has already been shown a delay in the prostatic development
and increase carcinoma in situ incidence in aged rats ventral prostate (VP), both results were associated with increased serum estrogen levels.
However, the molecular and physiological mechanisms associated with this disorder have not been well established. Thus, the objective
of this project was to evaluate steroidogenesis systemically in these animals, the intraprostatic effects, and to validate the participation of
miRNA 33-5p pathway (selected through bioinformatics analysis).

Meétodos/Methods: For this, female and male rats of the Sprague Dawley lineage were randomly divided into two experimental groups:
CTR group (control, with 17% protein feed, n = 12) and GLLP (gestational and Lactational Low Protein, 6% protein feed during pregnancy
and lactation, n = 12), at the postnatal day (PND) 21 the animals were euthanized and blood, VP, and organs that perform peripheral
aromatization (testis, adrenal, liver and skin) were collected. From transcriptomic and microRNomic data VP of rats submitted to MLPD, in
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silico analyzes were performed to establish a network of estrogen-regulated miRNAs and mRNAs expression. In the blood, were measured
DHEA, progesterone, testosterone, and estrogen. In PV, testis, adrenal, liver and skin, were analyzed gene expression of the enzymes
Cypl19al, Srd5a3, Cypllal, Hsd17b6, Hsd3b7, and Cyp7bl and also were analyzed the miR33-5p and its predicted targets: Upk3a, Srl,
Tmem182 and Abcgl.

Resultados/Results: Decreased serum concentrations of DHEA and progesterone were identified in animals in the GLLP group, in addition
to an increase in testosterone and estrogen concentrations. The gene expression of Cypllal was shown to be increased in PV and skin and
decreased in testis and liver, Hsd3b7 was increased in PV and decreased in the liver, Hsd17b6 was shown to be increased in PV and skin, and
decreased in liver and testis, Srd5a3 was increased in PV and decreased in testis and adrenal, Cyp19al increased in the liver and adrenal and
decreased in the testis and Cyp7b1 decreased in the adrenal and PV. MiR-33-5p was shown to be down-regulated in PV, while its predicted
targets Srl, Angpt2, Tmem182, and Abcgl were up-regulated.

Conclusdes/Conclusions: Our results show that MLPD causes an imbalance in the levels of steroid hormones indicating that the biochemical
pathway is upstream in relation to estrogen production, evidencing the contribution of PV and others organs in this steroidogenic scenario,
in addition to placing miR33 -5p as a potential target in the estrogen regulation.
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Titulo/Title: Integrative Omics Analysis of Animals Submitted to Maternal Low Protein Diet: Identification of Possible miRNAs involved
in Early Prostate Carcinogenesis.

Embasamento/Background: In the last decades, has been observed an increase in the incidence of cancer in the population. Studies show
that cancer can be originate from insults suffered by individuals during intrauterine life, a condition known as DOHaD. The perinatal period
is characterized by the ability of the embryo/fetus to adapt to environmental changes, altering gene expression by post-transcriptional
mechanisms. Recently, we demonstrated that maternal protein restriction promotes prostate carcinogenesis in elderly rats; however, there is
a lack of information about the molecular mechanism involved in this process. Thus, we aim to identify possible deregulated microRNAs
in young programmed rats and locate their possible targets associated with prostate carcinogenesis.

Métodos/Methods: Male Sprague Dawley rats born to mothers fed a standard diet (17% protein), control group (CTR), or low protein diet
(6% protein), gestational and lactational low protein diet group (GLLP), during pregnancy and lactation, were sacrificed on the postnatal
day 21. Blood was collected for hormonal analysis and the ventral prostate was processed for morphology and by sequencing, HigSeq -2500
[llumina, to determine the profile of the microRNoma. The transcriptome and proteomics of the same animals were used to refine miRNA
targets prediction that was performed using the Mirwalk website. The Kobas website was used to analyze enrichment of molecular and
ontological pathways of the miRNAs prediction targets. At the same time, MiRNA sequencing data from patients with prostate cancer, from
the cancer genome atlas (TCGA), were reanalyzed for comparison with the miRNAs differentially expressed in our rat results.

Resultados/Results: We observed a delay in the development of the ventral prostate and increased levels of testosterone and estrogen
expression in GLLP rats. In addition, 15 miRNAs were identified as differentially expressed, 5 regulated down and 10 regulated up. After
prediction targets and integration with mRNA and proteins we found 144 possible targets up regulated and 131 down regulated. The results
of enrichment for down regulated miRNAs (up regulated targets) are related to development and proliferation pathways, while up regulated
miRNAs (down regulated targets) with endoplasmic reticulum and migration pathways. Already for the results of the miRNA sequencing
of cancer patients from TCGA, we found 229 deregulated miRNAs being 4 in common with the GLLP group. The mir-33 and mir-99 are
down regulated in both experiments and mir-206 and mir-184 are up regulated in the GLLP group and down regulated in TCGA samples
with cancer. Studies show that the 4 miRNAs are tumor suppressors in prostate cancer.

Conclusdes/Conclusions: Maternal low protein diet causes changes in important miRNAs that are related to prostate cancer. In addition to
that, the targets regulated by those miRNAs then relate to cancer hallmarkers. Thus, these changes may be the key to the origin of cancer in
adulthood, which reinforces the “Gardner hypothesis™ that PCa may originate in the uterus.
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Titulo/Title: Learning Deficits in Offspring of Obese Mothers or Obese Fathers are Associated with Impaired Tryptophan Metabolism
Via the Kynurenine Pathway. Carla Elena Mezo-Gonzalezl, Amran Daher Abdil, Sandra Olvera Herndndezl, Luis A. Reyes-Castrol,2,
Clarissa

Embasamento/Background: Offspring of obese mothers develop cognitive disabilities at adulthood. Learning deficits have also been reported
in offspring of obese fathers. However, the mechanisms underpinning the cognitive deficits resulting from parental obesity are poorly
understood. Obesity-induced inflammation upregulates the kynurenine (KYN) pathway, the major route of tryptophan (TRP) metabolism,
leading to enhanced production of KYN metabolites including Kynurenic (KA) and Quinolinic (QA) acids. Excessive brain accumulation
of KYN or QA impairs learning and memory. The aim of the present study was to make a comparative analysis of the impact of maternal
and paternal obesity on the different components of the memory process (encoding, consolidation, retrieval), and to determine whether the
learning deficits resulting from maternal or paternal obesity are associated with impaired KYN metabolism.

Meétodos/Methods: Founders (F0), female and male Wistar rats were fed standard chow or a free-choice high-fat high-sugar (fc-HFHS) diet
from weaning to mating (3 months), and, for females, through pregnancy and lactation to constitute 3 first generation (F1) experimental
groups: control mother/control father (CM/CF); obese mother/control father (OM/CF); obese father/control mother (OF/CM). All F1
animals were weaned onto standard chow. At the age of four months, F1 male animals underwent a learning test based on the combination
of the Novel Object Recognition (NOR) test and the Novel Object Location (NOL) test. At euthanasia, tryptophan and its metabolites were
quantified in the brain stem, hippocampus and frontal cortex by Ultra-performance liquid chromatography-tandem mass spectrometry (LC-
MS/MS).

Resultados/Results: Both maternal and paternal obesity induced cognitive deficits in offspring. Nevertheless, while maternal obesity
impaired the consolidation process of memory, paternal obesity altered the process of memory retrieval. In OM/CF group, memory deficits
were associated with an increased concentration of QA in the hippocampus as well as reduced levels of nicotinamide and kynurenine in
the frontal cortex. Offspring of obese fathers exhibited a reduced concentration of NAD in the hippocampus as well as reduced levels of
nicotinamide in the frontal cortex.

Conclusdes/Conclusions: Paternal and maternal obesity induce cognitive deficits in the offspring by affecting different components of the
memory process. Nevertheless, in both cases the cognitive deficits are associated with alterations of the kynurenine pathway. Financial
support: CMG and ADA are recipients of an international PhD fellowship from, respectively, the Mexican National Council of Science
and Technology (CONACYT) and the Ministry of Research and Innovation of the Republic of Djibouti. CAM benefited from a doctoral
fellowship from the Brazilian Coordenagao de Aperfeigoamento de Pessoal de Nivel Superior (CAPES). This work was supported by the
French National Research Agency (ANR, grant ANR-16-CE21-0007-01) and CONACYT (award number 2015-16-273510) and by the
programme “Food for Tomorrow” of the French Region Pays de la Loire.
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Titulo/Title: Maternal Low Protein Diet and Sugar Consumption: Inflammatory Impacts on the Aging of Rats

Embasamento/Background: Epidemiological and experimental studies have been demonstrated a higher rate of obesity, diabetes and
cardiovascular diseases in the adult population of individuals whose mothers had inadequate conditions during pregnancy, such as maternal
low protein diet (LPD). Recently, experimental studies have demonstrated that the reproductive system and capacity are also affected by
maternal LPD in the rats offspring. Linked to this, the increasing consumption of “added sugar” in the world has been associated with the
global epidemic of cases of metabolic diseases. Thus, maternal LPD and sugar consumption may be associated with inflammatory processes
in the prostate with aging. Therefore, this project aims to investigate the role of inflammation pathways in rats submitted to maternal LPD,
which together were exposed to sugar consumption, focusing on the ventral prostate (VP).

Meétodos/Methods: Male offspring of Sprague Dawley rats submitted or not to maternal LPD will be used. After weaning, male Sprague
Dawley rats born from dams fed with a control diet (CTR, 17% protein) or low protein diet (GLLP, 6% protein) during gestation and lactation
period were divided in 4 experimental groups (n=6/group) Control (CTR) consumed control diet and water until PND 90; Control+sugar
(CTR+SUG) consumed control diet and sugar solution (10% diluted in water) until PND 90; Gestational and Lactational Low Protein
(GLLP) received normal water until PND 90, and GLLP+SUG consumed sugar solution until PND 90. At PDN540 they were anesthetized,
weighed, and euthanized. The collected blood was used for systemic analysis and the VP for morphological and molecular analysis.

Resultados/Results: The results demonstrate reduced body weight in the GLLP and GLLP + SUG, in addition to less total fat. Some
metabolic parameters such as glucose, triglycerides and total proteins did not show significant differences, which demonstrates that the
two parameters were not sufficient to trigger processes such as obesity, diabetes, and metabolic syndrome. VP tissue alterations were
observed in all groups. In relation to inflammatory parameters, an increase in CD68 mast cells and macrophages was observed in the PV
of all groups, when compared to CTR, with an emphasis on these infiltrates in the GLLP + SUG group. In addition, there was an increase
in the inflammatory infiltrate and inflammation, especially in the GLLP + SUG group. We verified high expression of TGF-b and TNF-a
molecules in the carcinoma of animals from GLLP and GLLP + SUG group, but the increase in systemic and intra-prostatic form occurred
only in GLLP + SUG. Linked to this, the phosphorylated SMAD2/3 was decreased, which can demonstrate that this inflammation pathway
is exacerbated in the group that had both adverse conditions.
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Conclusdes/Conclusions: With these results, it’s possible to outline that there is an influence of inflammation in the harmful processes
related to aging and VP, both in animals submitted to maternal LPD and sugar consumption, but with greater emphasis on those that had
both adverse conditions. This demonstrates that maternal LPD and sugar consumption negatively and directly affect prostatic homeostasis
in senility, and may have a relationship between the biology of cancer in this tissue.

Palavras Chave/Key-words: Maternal protein restriction, sugar, ventral prostate, inflammation.

ID: 3661
Area: DOHaD and pregnancy-related disorders
Forma de Apresentagdo: ORAL

Autores: Camargo, A C L (UNESP-IBB, Botucatu, SP, Brasil), Constatntino, F B (UNESP-IBB, Botucatu, SP, Brasil), Santos, S A A d
(UNESP-IBB, Botucatu, SP, Brasil), Colombelli, K T (UNESP-IBB, Botucatu, SP, Brasil), Portela, L M F (UNESP-IBB, Botucatu, SP,
Brasil), Fioretto, M N (UNESP-IBB, Botucatu, SP, Brasil), Moreno, C S (Emory University, Estados Unidos), Justulin, LA (UNESP-IBB,
Botucatu, SP, Brasil)

Titulo/Title: Transcriptomic Landscape Reveals Molecular Pathways Connecting Maternal Malnutrition to Early Life Origins of Prostate
Cancer in Rats

Embasamento/Background: Maternal exposure to adverse conditions during intrauterine development can drive the origin of metabolic
disorders and some types of cancer in offspring throughout postnatal life, a conception known as Developmental Origins of Health and
Diseases (DOHaD). Epidemiological evidence shows intrauterine exposure to low protein diet (LPD) can be associated with the development
of chronic disease in adult life, additionally it is one of the most used experimental model used in the DOHaD studies. Here, we investigated
the effect of maternal LPD in deregulating molecular pathways involved in the rat prostate development that may also be associated with
early life origins of prostate cancer (PCa) in older rats.

Métodos/Methods: Male Sprague Dawley rats were divided into two groups: Control, offspring fed with normal protein diet (17% protein);
and Gestational and Lactational LPD group (GLLP), offspring fed with LPD (6% protein) during gestation and lactation periods. The rats
were weighed and euthanized on postnatal day 21. The biometric parameters were measured, blood was collected for hormonal analysis, and
the ventral prostate was collected for morphological and transcriptome analysis. The analysis of differentially expressed genes (DEG) was
performed through the Bioconductor edgeR package in the program R. DEGs were analyzed using: Kobas3.0 to perform enrichment analysis
and Transcription Factor Enrichment Analysis (TFEA) through x2k Web tool. Our data were compared with The Cancer Genome Atlas
(TCGA) dataset through cBioPortal and SurvExpress, and with studies related to high exposure of estrogen by The Ligand Perturbations
from GEO platform by Enrichr tool.

Resultados/Results: The LPD alters biometric parameters, hormonal, and prostate morphology in the GLLP group. Heatmap and principal
component analysis (PCA) revealed the distinct gene profile between groups. In addition, 710 DEGs, 526 upregulated and 184 downregulated.
Of the total DEGs, 106 up and 38 downregulated were enriched in developmental pathways and cancer. TFEA analysis revealed the
transcription factors (TF) upregulated genes: SUZ12, MYODI, EZH2, TP63, and down: SOX2, GATA1, AR, GATA2, associated with
cell development, differentiation, regulation of embryonic development, and activated by the steroid hormone. We selected from TFEA
six upregulated (Foxa2, Cyplbl, Msx2, Rspo3 and Tubb2b) and six downregulated (Cyp7bl, Diaph3, Gadd45g, Rtndpl, Semea3a and
Pdel0a), targets involved in signaling pathways, cell cycle, apoptosis, mainly estrogen pathway, observed through Ligand Perturbations
platform. The survival analysis and gene alterations using TCGA dataset, revealed the up genes were altered in 65% of patients with PCa,
while down genes were altered in 62% patients, both were be able to predict shorter survival time for these patients, with significant values
the Kaplan-Meier: hazard ratio= 6.77/p-value= 0.01 for upregulated, and hazard ratio= 5.45 and p-value= 0.03 for downregulated. We
highlighted Cyp1bl and Cyp7bl in the control of prostate growth, leads us to believe that LPD mainly changes hormone-responsive genes
in prostate cells.

Conclusdes/Conclusions: Our results described potential key molecular pathways deregulated after maternal exposure to maternal LPD that
may connect early life exposure to prostate carcinogenesis in rat offspring.
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Titulo/Title: The Perinatal Maternal Low Protein Intake Interfers in the Sexual Maturation of Male and Females rats

Embasamento/Background: During famines, such as Dutch and Chinese or following second war, the maternal low protein intake was
related with reduced fertility, increase of miscarries and altered metabolism in infants. Some papers also demonstrated this association in
experimental animals. The brain continues the development after the birth being susceptible to alterations during the lactational phase. In
rodents the 10 first days after birth represents the an important sexual development area of brain. The aim of this study was evaluated the
impact of maternal low protein diet in the sexual maturation of males and females offspring.
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Métodos/Methods: The dams were fed with 4% low protein diet (LP) or a 23% of protein chow diet (NP) during the first 12 days of
sucking phase. The offspring were evaluated in weight, circumference head, abdomen and height through the post-natal (PN) 7, 14 and
21. At 21 days old was collected and weight the reproductive organs from one female and one male of each litter. During the PN 25 to 45
the preputium and vaginal open were evaluated. In females the first estrus was detected after the vaginal open. Also, the estrus cycle was
assessed between the PN60 to 75. At PN90, the males and females were weight and sexual organs were obtained and weight.

Resultados/Results: Both male and female from LP dams had a diminished circumference of head and abdomen in all days evaluated, the
height and weight also were decreased in this group in the PN 21. Similarly, the weight in both sexes was reduced in LP offspring at PN90.
The ovaries and uterus did not differ to control, otherwise the testes and epididymis were reduced in the LP offspring in both PN21 and 90.
The preputium and vaginal open showed a delay in the LP groups. Also, the first estrus had a delay in the LP females offspring. But the estrus
cycle presented the number of phases similar between the groups.

Conclusdes/Conclusions: Both male and female were affected by maternal low protein intake, since the first days of lactation seems to have
a role in the sexual brain development and in consequence, the sexual maturation. However, the females were less affected by the LP diet
than the males, showed a recover after the adolescence and did not differ in the estrus cycle phase and sexual organs weight. The GnRH, may
represent a significant function in the sexuality of males and females, controlling the sexual hormones release, together some studies showed
a reduction of this genes after low protein intake in experimental animals. However, more studies are necessaire to confirm the damages
caused by maternal LP diet during the first days of lactation in the males and females on sexual development.
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Titulo/Title: EFFECT OF MATERNAL DIABETES AND POST-WEANING HIGH-LIPID DIET INTAKE ON THE ADULT OFFSPRING:
PRELIMINARY RESULTS

Embasamento/Background: Diabetes is a chronic disease characterized by hyperglycemia resulting from defects in the synthesis and/or
secretion of insulin by beta-pancreatic cells or resistance to the action of insulin by peripheral tissues. It is known that during pregnancy,
high blood glucose levels contribute to an unfavorable intrauterine environment influencing fetal programming. Environmental and genetic
changes that may occur during intrauterine life are capable of influencing embryo and fetal development as well as the onset of disease
during adulthood. Fetal programming influenced by maternal diabetes raises the risk of obesity, type 2 diabetes, gestational diabetes,
cardiovascular disease, and insulin resistance in offspring. Intrauterine hyperglycemia may conduct to the diabetogenic phenotype to the
next generation. Therefore, intrauterine programming is more related to the presence of maternal hyperglycemia than to the type of diabetes.
Objective: To analyze blood glucose levels after glucose overload in rats with diabetes and their adult offsprings.

Meétodos/Methods: Mild diabetes was induced in female Sprague Dawley rats by streptozotocin (beta cytotoxic drug) at the neonatal period.
For OGTT, the non-diabetic females received the citrate buffer (vehicle). At adulthood, the control and mildly diabetic rats were submitted
fasting of 6 hours, next glycemia was determined. Subsequently, the rats received glucose overload, and after 30, 60, and 120 minutes,
glycemic measurement to oral glucose tolerance test (OGTT). About day 120 of life, the diabetic rats were mated to obtain their offspring,
which were maintained up to adult life. Similarly to control (C) and mildly diabetic (D) dams, the female offspring born to diabetic dams
(OD) were also submitted to OGTT on day 115 of life (n=7 animals/group). For comparative analysis of OGTT glycemia, the Negative
Binomial test was used. For all statistical comparisons, a minimum confidence limit of 95% (p<0.05) was considered.

Resultados/Results: In the OGTT performed at time zero (fasting), there was no significant difference between the experimental groups (D
and OD) compared with the C rats, however the OD group presented glucose intolerance, with a blood glucose value greater than 140 mg/
dL. Thirty minutes after glucose overload, the glycemia was higher in the D group (> 200 mg/dL), as well in the OD group (>140 mg/dL),
compared with the C group. Similarly, it was observed at 60 minutes after glucose overload. At time 120 min, glycemia was also greater in
the D and OD groups (both groups > 140 mg/dL) in relation to the control group.

Conclusdes/Conclusions: Our preliminary findings show that the offsprings of diabetic mothers had glucose intolerance demonstrated in
OGTT, leading to an unfavorable intrauterine environment that caused a dysregulation in the glycemic homeostasis of the offspring. This
corroborates the hypothesis of maternal diabetes-induced fetal programming.
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Titulo/Title: Reduction of Placental Autophagy in Mice with Maternal High-Fat Diet Induced Obesity Oliveira,J.L';Sanches,A.P.V';Ferreira,M.
S';Lima,B.S';Salomao,J.S';Miyamoto,J.E';Simino,L.A.P';Milanski,M'; Torsoni,A.S'; Torsoni,M.A';Ignacio-Souza,L.M!

Embasamento/Background: Obesity in women of childbearing age has been growing exponentially and represents an adverse condition,
which may establish specific risks, as it predisposes to the development of obstetric complications. Both the high pre-gestational BMI and
excessive weight gain during pregnancy lead to metabolic disorders that can lead to complications for the mother and the fetus. Additionally,
autophagy has been described as an important process in implantation and fetal development, however it has been reported that obesity has
a modulating role in this process. Considering the importance of the placenta in a successful pregnancy, and the high growth of obesity in
women of childbearing age, it is necessary to investigate the factors that relate these parameters. Therefore, the objective of this study was
to verify the regulation of the autophagy process in the placenta of obese mothers.

Métodos/Methods: The experimental procedures were submitted for approval by the Ethics Committee of UNICAMP (CEUA: 5401-
1/2019). Swiss female mice were divided into 2 groups, one received a control diet (CT) and the other a 45% high-fat diet (HF) for 4
weeks before mating and until the 19th day of gestation, when the animals were euthanized. Before and during pregnancy, parameters of
ingestion and body weight were evaluated and in euthanasia, placental and fetal parameters. The data were analyzed using Student’s t-test
and differences were considered significant for p <0.05.

Resultados/Results: The results showed that at the beginning of the experiment the animals did not show any difference in body weight.
However, 4 weeks after the introduction of the high-fat diet (pre-gestational moment), the HF group showed greater weight gain compared
to the CT group. The final weight gain was greater in the HF group despite the tendency to reduce gestational weight, this difference is due
to the fact that the animals have already started pregnancy with a large difference in body weight. Also, the total weight gain may indicate
that pre-gestational weight gain is more related to the fetal outcomes that weight gain during pregnancy, at least in this animal model at
judge by equal number of fetus but different phenotype. The intake in grams was lower in the HF group and can be justified by the fact that
the high-fat diet is high-calorie, complementing this data, the feeding efficiency was higher in the high-fat group, which may justify the
increase in the weight of the animals. Fetal weight was lower in the HF group compared to the control group, indicating that consumption
of a high-fat diet before mating can lead to impairment in the development of the fetus. The weight of the placenta showed no difference
between the groups, however, the relationship between placental and fetal weight shows a placental inefficiency and analysis of autophagy
in this tissue showed that the HF group showed impairment in this pathway at least by the reduction in the mRNA expression of ATG7
and p62. Taken together, the results may indicate that the consumption of a high-fat diet could lead to a decrease autophagic process in the
placenta, generating changes in fetal development.

Conclusdes/Conclusions: The consumption of a high-fat diet can lead to impaired fetal outcome through under regulation of placental
autophagy. Support: CAPES, CNPq, FAPESP, FAEPEX.
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Titulo/Title: Maternal Obesity Affects Hepatic MicroRNAs Modulation and Homeostasis of Second Generation

Embasamento/Background: Background: MicroRNAs may exert a great influence on energetic metabolism. In the liver, downregulation
of miR122 leads to an increase in triglycerides synthesis, as well as a decrease in fatty acids transportation and oxidation. Let7 have been
reported to be involved with insulin resistance and previous studies from our lab showed that offspring from obese dams presented increased
Let7 and decreased miR122 expression in the liver. Therefore, this study aimed to evaluate whether HFD consumption at gestation and
lactation would lead to transgenerational deleterious effects that could be triggered by hepatic microRNAs expression.

Métodos/Methods: Female Swiss mice were maintained on a normal chow diet or 45% HFD. HFD group were later subdivided into obese
resistant (OR) or prone (OP), according to the weight gain presented during the 4 weeks of exposure. FO females were mated with control
males for F1 generation conception. After weaning, F1 females were fed exclusively a control diet until they were able to be mated with
control males to originate the second generation (F2). Experiments were approved by the Ethics Committee on the Use of Animals of the
State University of Campinas (CEUA / UNICAMP) with protocol number 3963-1.

Resultados/Results: At the birth day, offspring from obesity-prone grandmothers (F2-OP) had an increase in fasting glycaemia, which was
maintained until the 28th day of life, even though the body weight did not differ between groups. Furthermore, in d28, both F2-OP and
offspring from obesity-resistant grandmothers (F2-OR) showed an increase in liver fat content in comparison to offspring from control
grandmothers (F2-C). F2-OP offspring showed a lower expression of hepatic miR-122 and, on the other hand, they presented higher levels
of Let7 in the liver.

Conclusdes/Conclusions: Maternal nutrient imbalance during gestational and lactational periods leads to metabolic programming, and it
has been shown that the effects of poor maternal nutrition can persist through future generations. miR-122 and Let-7 can be referred as
predictors of metabolic disorders and, in the present study, we showed that the second generation of obese prone HFD fed dams present
modulation at these microRNAs that may be, at least in parts, adjuvants of glycemia and fat storage in the liver. These findings confirm the
need for adequate nutrition and weight gain during the gestation and lactation periods for the good prognosis of the health of the newborns
and the prevention of several chronic diseases across the generations.
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Titulo/Title: Early Exposure to High-Sucrose Diet Hastens Menarche and Deteriorates Ovarian Follicles in Young Female Rats

Embasamento/Background: Early introduction of hypercaloric diets, particularly those rich in table sugar, has been associated to the
development of diverse risk factors for metabolic disorders, such as obesity, dyslipidemia, and type 2 diabetes melittus. Of note, those
conditions are also related with cognitive and reproductive impairments. Thus, this study sought to evaluate the effect of post-weaning
exposure to a high-sugar diet on glycolipid metabolism and reproductive parameters

Métodos/Methods: Weaned Wistar female rats were fed from the postnatal day (PND) 21 to 120 days with a 25% sucrose-rich diet (HSD,
n = 8) or standard chow (CTR, n = 8). From PND 35, daily observations were made for determination of the vaginal opening and estrous
cyclicity. Upon PND 120, glucose and insulin tolerance tests were performed, and serum samples collected for biochemical profile analysis.
Ovary and adipose tissue samples were also collected for histological studies

Resultados/Results: There was no difference in body weight between groups, but visceral adipose tissue depots were increased by 53% in
HSD animals. HSD rats also were hyperglycemic at both fasting and fed states, as well as hypertriglyceridemic, which resulted in higher
values of TyG index (HSD = 8.05 + 0.18 vs. CTR = 7.36 + 0.18), suggesting impairment of peripheral insulin sensitivity. However, there
was no difference in both GTT and ITT tests. Regarding the impact of excess sucrose on reproductive parameters, vaginal opening was
significantly shortened in HSD rats, as compared to CTR. Nevertheless, HSD rats presented significantly higher counts of antral, atretic
antral, and pre-cysts follicles. This ovarian deterioration is possibly associated to the hyperplasia of periovarian white adipose tissue, whose
average adipocyte area was increased by 47% (HSD = 553.0 = 12.8 vs. CTR 375.8 + 7.6 pm2), as compared to CTR.

Conclusdes/Conclusions: All together, our data show that excessive intake of table sugar in critical periods of development may be
responsible for causing not only metabolic but also reproductive disorders as observed in the ovarian microenvironment, which might
severely compromise the fertility of sucrose-fed young female rats.
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Titulo/Title: PERINATAL EXPOSURE TO AN ENVIRONMENTALLY RELEVANT PHTHALATE MIXTURE CHANGES THE GENE
AND PROTEIN EXPRESSION PROFILE IN THE PROSTATE OF RATS AND THEIR DECENDENTS

Embasamento/Background: The programming of the offspring through maternal exposure in a critical period of development generates
late and transgenerational modification. Phthalates are chemical substances widely used in the plastics and cosmetics industry, they are
ubiquitous in the environment and act as endocrine disrupting chemicals (EDCs). More than 18 billion pounds of phthalates are used each
year, predominantly as plasticizers in polyvinyl chloride (PVC) products such as upholstery, table cloths, shower curtains, pesticides,
solvents, and infant toys. Furthermore, some reports have shown that phthalates can modulate epigenetic mechanisms, which can be
transmitted to different generations. Several studies indicate the presence of different phthalates in the blood, urine, and placenta of pregnant
women. this study aimed to identify the gene expression profile by sequencing and the proteomic profile in the ventral prostate (VP) of rats
exposed during gestational and lactational periods to a mixture of the of the six most commonly found phthalates in pregnant women, as
well as their descendants.

Meétodos/Methods: Pregnant SD rats were randomly assigned to 2 experimental groups: G1: control (vehicle) and G2: 20pg/kg/day, (by

gavage). The concentration was selected based in the environmental exposure and in previous results. Pregnant females (FO) were treated
from gestational day 10 (GD10) to postnatal day 21 (PND21). Both exposed males and females (PND90-F1) were mated with nontreated
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animals to obtain F2. VP was collected on PND22 and 120 at F1 and only in PND22 at F2. mRNAs and miRNAs were sequenced using the
HiSeq2500 platform (Illumina) and some selected genes and miRNAs were validated by RTq-PCR (F1 and F2). Proteome was performed
using the nanoACQUITY UPLC system coupled with the Xevo Q-TOF G2 mass spectrometer (Waters, Milford, USA)

Resultados/Results: We found that some of the miRNAs differentially upregulated in F1 remained upregulated in the F2 generation. The
proteomic results were filtered to identify common proteins between F1 and F2 generations (both in the PND22). The filtrations were
made considering up and down-regulated proteins in the comparison among the groups and generations. The crossing of common proteins
between generations, have pointed out for 18 upregulated and 96 downregulated proteins. From these proteins, it was highlighted different
histones, a dense Rabs’ cluster, proteins involved in the regulation of DNA transcription, replication and repair, and chromosomal stability.
Although preliminary, the results pointed out important structural changes and alteration in the organization and integrity of DNA, which
are transmitted by generation. Rab’s family is part of the Ras superfamily of proteins and it is associated with intracellular vesicles traffic,
and its expression is upregulated in many types of cancers, including prostate carcinoma. When gene expression and predict targets for
deregulated miRNAs were crossed with the proteomic profile, proteins such as Rab6b, Tubb3, tubb4a, rabb3b, among others, emerged as
possible altered targets regulated by miRNAs, which may support one of the epigenetic mechanisms associated with the transmission of
changes between generations in our model

Conclusdes/Conclusions: Our results have demonstrated that the phthalate mixture, at an environmentally relevant dose, was able to alter
the genomic and proteomic profile pattern in the rat prostate in F1 and F2 generations.
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Titulo/Title: Antioxidant Fraction Extracted From Stevia rebaudiana Leaves Mitigates Complications Of Type 1 Diabetes Mellitus.

Embasamento/Background: Stevia rebaudiana produces a series of non-sweetening molecules with a high antioxidant capacity. These
substances are obtained by fractioning stevia leaf extracts, with the ethyl acetate fraction (FAE) having the highest antioxidant capacity. FAE
has no sweetening potential and has an in vitro insulinotropic effect. In view of these results, this study evaluated the capacity of this fraction
to protect against the development of type 1 diabetes mellitus, evaluating its effects on glycemic parameters, on tissue lipoperoxidation and
on the morphometry of the pancreatic islets of diabetic rats induced by streptozotocin.

Meétodos/Methods: The experimental protocol was approved by the Animal Use Ethics Committee of UEM (n° 9076141116). Wistar rats
with 30 days of age were submitted to treatment with FAE (Smg / Kg / day), orally, for 60 consecutive days. The streptozotocin-induced
diabetic model was used with a single intravenous application of 60 mg / kg p.c. applied on the 30th day of treatment. The animals were
divided into 2 groups: Diabetic Control (DC, n = 10) and Treated Diabetic (DT, n = 10). Plasma parameters were evaluated: fasting blood
glucose and insulinemia. Pancreas histology was performed to measure the area of the pancreatic islets. Plasma antioxidant capacity was
measured. Data were expressed as mean + epm and submitted to test t-studant and applied after Bonferroni test with significance level when
p <0.05.

Resultados/Results: An increase in plasma antioxidant capacity (8.2%, p <0.05) and reduction in pancreatic and hepatic lipoperoxidation
was observed in animals treated with FAE (15.6% and 13.5%, respectively, p <0, 05). The fasting insulinemia of the DT group was about
51.3% higher than that of CD (p <0.001), whereas the fasting glucose did not show any significant difference. However, when the HOMA-3
index was evaluated, there was a significant improvement in the DT group (23.4%, p <0.01). Corroborating these results, there was a smaller
reduction in the area of pancreatic islets in the DT group (55.8%, p <0.01). Lower levels of AST and ALT (36.7% and 30.3%, respectively,
p <0.001) and fructosamines (9.8%, p <0.05) were observed in the treated group. There was a significant increase in hepatic glycogen
production in DT (26.7%, p <0.01).

Conclusdes/Conclusions: Together, these results suggest that FAE has an important antidiabetic effect, due to its high antioxidant capacity,
improving pancreatic and hepatic functions in diabetic animals.
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Titulo/Title: Lipid Content of Donated Human Milk and Maternal Body Mass Index.
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Embasamento/Background: Human milk (HM) is considered as an obesity preventive factor. The high variability in its composition depends
on maternal factors, like body composition and diet, affecting particularly its lipid and energy content. Objective: To describe the nutritional
composition of donated HM according to the nutritional status of the donors.

Meétodos/Methods: This is a descriptive study of the macronutrient and energy content in samples of donated HM, from the Human
Milk Bank of the Hospital Sotero del Rio, between 2015 and 2018. The analysis was performed through infrared spectroscopy. Protein,
carbohydrate, and lipid contents (gr/dL) were measured, and the energy content (kcal/dL) was calculated. It was analyzed according to
maternal body mass index (BMI). We applied nonparametric tests (Kruskal- Wallis) and linear regression model, considered significant
when p<0.05. (STATA-13).

Resultados/Results: We obtained 214 samples of donated BM from 125 mothers; whose BMI median was 24.2 (IQR 19.2; 34.5) kg/m2.
51.9% had normal weight (NW), 28.9% overweight (OW) and 19.2% obesity (OB). The HM content for protein was 1.26 (1.2; 1.3) gr/dL,
for carbohydrates 6.46 (6.24; 6.79) gr/dL, for lipids 3.15 (IQR 2.41; 3.84) gr/dL, providing 59 (52.5; 66.5) kcal/dL. A direct correlation was
observed between carbohydrate and protein content (r: 0.98, p<0,001) and lipids and energy content (r: 0.98, p<0,001). HM from mothers
with obesity (BMI> 30) had a higher lipid content than HM from women with normal weight (BMI 18.3 to 25): 3.83 (3.19; 4.35) vs. 2.83
(IQR 2.18; 3.75) gr/dL (p=0,006) and also a higher caloric content 65.7 (IQR 57; 73.3) vs. 56 (IQR 49.8; 65.8), without difference in protein
or carbohydrates. In the linear regression models, lipids were associated to the mother’s age, BMI, newborn gestational age, and infant’s
age.

Conclusdes/Conclusions: In this study, HM had a high variation in lipid and caloric content. Donated HM from women with obesity had a
higher lipid content than HM from women with normal weight. The lipid content seems to be a good predictor of the caloric content of the
BM, while protein and carbohydrate content had a high association between them.
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Titulo/Title: Maternal High-Fat Diet Increases Thermogenesis Markers and Mitochondrial Damage in Skeletal Muscle of Adult Rat
Offspring Independent of the Endocannabinoid System. Dias-Rocha CP1, Almeida MM 1, Woyames J1, Mendonga RC1, Souza LL1, Pazos-
Moura CC1, Treven

Embasamento/Background: Maternal high-fat diet (HF) during the perinatal period induces obesity in the offspring. Obesity is associated
with unbalanced energy metabolism and endocannabinoid system (ECS) over activation. The energy metabolism is a balance between food
intake and energy expenditure, which has important contribution of thermogenesis in brown adipose tissue (BAT) and skeletal muscle. The
thermogenesis is stimulated mainly by a sympathetic signaling via activation of beta-adrenergic receptors and uncoupling proteins (ARB2/
UCP3 in skeletal muscle and ARB3/UCP1 in BAT), and it is also regulated by ECS. BAT and skeletal muscle express the cannabinoid
receptors (CB1 and CB2) and endocannabinoid metabolizing enzymes (FAAH and MAGL). Recently, we demonstrated that maternal HF
diet induces alterations in ECS components and thermogenic markers in offspring BAT both at birth and weaning, possibly associated with
early obesity development. We also observed that the HF male offspring showed a compensatory increase of total energy expenditure at
adulthood. Thus, we hypothesized that maternal HF diet also changes the ECS in BAT and skeletal muscle of the adult offspring contributing
to their compensatory metabolic response.

Métodos/Methods: All procedures using animals were approved by CEUA/CCS/UFRIJ (protocol 095/17). Female rats received a standard
diet (C; 9% fat) or high-fat diet (HF; 28% fat) during 8 weeks before mating, gestation and lactation. C and HF male offspring were fed a C
diet from weaning to adulthood. At 180-day-old, we assessed body weight, food intake, white and brown adiposity and the body lean mass
using the carcass method. We collected plasma for analysis of T3, T4, sex hormones, leptin and insulin by radioimmunoassay and glucose by
colorimetric assay. We collected BAT and soleus muscle for histology (hematoxylin-eosin staining) and transmission electron microscopy
(TEM), respectively. We also evaluated the expression of ECS components and thermogenic markers in these tissues using western blotting.
Student’s t test was used for comparisons between control and high-fat offspring. * p <0.05.

Resultados/Results: Maternal HF diet increased body weight (+7.5%%), white adipose tissue (+27%*) and BAT (+21%%*) weight and
leptinemia (+313%%*) while decreased testosterone (-59%%*) in adult male offspring. Maternal HF diet did not affect lean mass content,
thyroid hormones, glucose or insulin levels. Maternal HF diet did not change BAT general morphology. However, in skeletal muscle,
maternal HF diet decreased the number of viable mitochondria (-25%%) and increased the percentage of injured mitochondria (+8.2%%),
suggesting tissue damage. Molecular analysis of soleus muscle showed an increase of UCP3 (+69%%*) and TH (+81%%*) protein content
in HF adult male offspring, without alterations in ARB2 and ECS components. We found no change in thermogenic markers or ECS
components in BAT.

Conclusdes/Conclusions: We demonstrated that maternal HF diet induces adult male offspring overweight, increased adiposity accompanied
by hyperleptinemia and hypotestosteronemia. Maternal HF diet impacted preferentially skeletal muscle thermogenesis mechanisms compared
to BAT in male offspring at adulthood, regardless ECS changes. These data contribute to understanding the dynamics of thermogenesis in
the metabolic adaptation of adult male offspring to a maternal dietary insult. Support: Cnpq; Capes; Faper;.
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Titulo/Title: Post-Weaning Exposure to High-Sucrose Diet Leads to Early Diabetic Cardiomyopathy Onset in Male Rats

Embasamento/Background: In the last decades, the increased prevalence of metabolic syndrome and its comorbidities has been correlated
with increased intake of table sugar, mainly fructose, particularly among children and youth. More recently, diabetic cardiomyopathy
(DCM) has emerged as a new clinical entity characterized by great metabolic inflexibility, progression to structural changes and heart failure
in absence of classic risk factors. Thus, this study sought to investigate the role of early exposure to high-sucrose diet in inducing metabolic
abnormalities like deleterious metabolic programming pattern, compatible with diabetic status and the development of histological markers
of cardiac remodeling associated to the onset of DCM in male rats.

Meétodos/Methods: : Male Wistar rats were fed a 25% sucrose-rich diet (HSD, n = 8) or regular chow (CTR, n = 8) from weaning, at
postnatal day (PND) 21, up to PND 120 to allow the assessment of cardiometabolic parameters and heart left ventricle histological studies.

Resultados/Results: HSD rats presented 25% higher periepididymal adipose tissue accumulation, without increased body weight, as
compared to CTR. Additionally, HSD rats showed fasting hyperglycemia (HSD= 92,63 + 1,832 vs. CTR= 85,25 + 1,048 mg/dL; p=0,0018),
hypertriglyceridemia (HSD= 131,4 + 24,75 vs. CTR= 75,46 + 15,48 mg/dL; p= 0,0380) and insulin resistance, as predicted from TyG Index
calculation (HSD= 8,57 + 0,21 vs. CTR= 7,92 + 0,20; p < 0,05). Of importance, HSD rats also had elevated systolic (HSD,157.9 + 3.8 vs.
CTR 130.3 £ 7.6 mmHg, p<0.05) and diastolic (HSD 128.9 = 5.5 vs. CTR 107.8 + 3.3 mmHg; p<0.05) blood pressure, as well as showed
histological markers of pathological remodeling in left ventricle samples, such as higher ratio of perivascular fibrosis (HSD 3.17 4 0.43 vs.
CTR 1.44 £+ 0.24, p<0.001) and cardiomyocyte hypertrophy (HSD 767987 + 49121 vs. CTR= 570501 £ 29097 um2, p<0.01).

Conclusdes/Conclusions: Our data show that excess sucrose intake during early life nutrition, particularly following breastfeeding cessation,
may lead to premature onset of cardiometabolic syndrome and myocardial abnormalities compatible with a pre-clinical stage of DCM. In this
way, our study supports early intake of excess sucrose for longer periods as an animal model to understand the deleterious cardiometabolic
programming pattern toward a full DCM phenotype.
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Titulo/Title: Quantification of Fetal Hormones in Animal Model of Maternal Obesity

Embasamento/Background: Obesity has become a public health problem, with growth mainly in young women of reproductive age. It is
known that maternal health can have a significant impact on the intrauterine environment and therefore on fetal development and child
health. This occurs as a result of the epigenetic mechanisms of developmental programming, entering into the concepts proposed by
Developmental Origins of Health and Disease (DOHaD). During pregnancy, some maternal adaptations should occur and, among them,
the development of specific tissues and in the fetal outcome. Thus, considering that obesity may be an important component of self-
perpetuation, studying adaptations during the maternal phase becomes important to understand the processes that operate during this phase
of life and its relationship with the fetal outcome in a maternal obesity animal model.

Meétodos/Methods: The experimental procedures were submitted for approval by the Ethics Committee of UNICAMP (CEUA: 5412-1).
Swiss female mice were divided in two groups: control (CT), and high fat (HF). They were fed with standard (CT) or hyperlipidic (HF) diet
during four weeks. After, the mating was performed. For each group of two females, it was assigned to a male, held together for three days at
12 hours intervals, when they were examined for the presence of signs of mating and detection of the vaginal plug (day E0.5 of pregnancy).
Data on intake and feeding, weight characterization were performed in the pre-gestational and gestational phases. After the gestational
period, some fetal tissues were extracted and collected for subsequent fetal hormones analysis.

Resultados/Results: The daily food intake in kcal was the same for both groups, however, the weight gain in the pre-gestational period was
significantly higher in the HF group (p<0.005), which could also suggest more accumulation of adipose tissue. In the gestational period,
however, no differences were found between the groups regarding weight gain, but the CT group showed a tendency to increase when
compared to the HF. As for the fetus hormones, analyzed in the amniotic fluid, the HF group shows an alteration that is usually found in
obese individuals, with a higher and lower concentration of prolactin and adiponectin, respectively.

Conclusdes/Conclusions: The pre-gestational period was responsible for the greatest weight gain in the gestational period and may suggest a

greater accumulation of adipose tissue for the HF group. About the hormones analyzed, the concentrations found may be related to changes
in lipid and glycid metabolism during the pre-gestational and gestational periods, which could impact the hormones in question.
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Titulo/Title: Positive Effects Of Ketogenic Diet On Metabolic Dysfunction Caused By Early Exposure To A Cafeteria Diet

Embasamento/Background: Obesity is a metabolic dysfunction that has become one of the major public health problems, reaching all ages
and with increasing prevalence. Changes in lifestyle, mainly diet related, have a fundamental role in the development of obesity and its
comorbidities, especially in the first years of a child’s life. Introduction to ultra-processed foods in early childhood is capable of generating
increased susceptibility to cronic diseases in adulthood. In this context, nutritional strategies such as the use of the Ketogenic Diet (KD),
have been widely used due to their beneficial effects on the improvement of weight loss and metabolic parameters. Despite several studies
reporting positive effects, the results are still divergent and little is known about its effects after an early childhood overnutrition. The work
aimed to verify the association of the consumption of ultra processed foods in post-weaning animals and the metabolic effects caused by the
use of diets in the serum biochemical profile and if the KD is able to reverse the effects of early obesity.

Métodos/Methods: Fifty Swiss post-weaning male mice were divided into two groups, one on a cafeteria diet (CAF) and the other on a
control diet (CRT), after 12 weeks they were redistributed to 5 groups that received a CRT, CAF or KD diet for 8 weeks. To evaluate the
effects of diets on lipid and glycemic parameters, glucose levels, triglycerides, cholesterol were dosed and for the evaluation of insulin
resistance, intraperitoneal insulin tolerance tests (ITTip), oral glucose tolerance test (GTT) and TyG index were performed.

Resultados/Results: Cafeteria diet exposure led to hyperglycemia from 30 days, triglyceride levels increased at 90 days of diet, total
cholesterol was higher from 30 days of diet exposure and increased weight from 4 weeks compared to CTR. After changing diets, animals
fed with KD showed a weight gain in relation to controls. Although there was no difference between food intake of the animals, there was
an increase in caloric consumption between the KD and CAF groups. There was also an improvement in biochemical parameters such as
decrease in triglycerides, improvement in fasting and postprandial glycemic levels and improvement in glucose tolerance, in addition to
increased sensitivity to insulin in animals that received CAF diet and started receiving DC however, no decrease in cholesterol levels can
be observed.

Conclusdes/Conclusions: An early introduction to ultra processed foods, highly palatable, rich in calories, sugars and fats, leads to a diabetic
phenotype, with worsening in glycemic and lipid levels, in addition to weight gain. The dietary intervention in these animals results in
the improvement and prevention of progression to type 2 diabetes, even without reverting the cholesterol levels and obesity previously
established by CAF in childhood. Financial support: FAPEMA funded research.
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Titulo/Title: Biomechanical Responses of Fetoplacental Arteries in FGR: Ex Vivo and In silico Analysis

Embasamento/Background: Fetal growth restriction (FGR) is a severe complication of pregnancy that affects ~10% of gestations, associated
with adverse long-term cardiovascular and metabolic outcomes. Besides, several studies show an impairment in functional and structural
properties of fetoplacental vessels. A biomechanical analysis from FGR animal model suggest that umbilical arteries develop increased
compliance. However, whether this biomechanical behavior occur in umbilical and chorionic arteries from human placenta remains elusive.
The main aim of this study is to characterize biomechanically through the tensile test for the constitutive response of the vessel and simulate
FGR fetoplacental vessel behavior.

Meétodos/Methods: Umbilical and chorionic arteries were isolated from normal (n=5) and FGR (n=5) placentas. Biomechanical responses
were determined in arteries samples by uniaxial ring tensile tests. Data obtained from these experiments were used to adjust a Demiray
constitutive model and to simulate the arteries responses with Finite element method (FEM). Van Gieson’s stain was performed to measure
morphometric properties.

Resultados/Results: Differences were found between Control and FGR, either umbilical (UA) or chorionic (CA) arteries. UA shows less
strain energy in FGR (0,0312 + 0,002 kJ/m3) compared to Control (0,0438 + 0,0048 kJ/m3). CA also shows a diminished strain energy in
FGR (0,0205 + 0,0024 kJ/m3) compared to Control (0,0442 + 0,003 kJ/m3). Demiray constitutive model was similar to the experimental
data, either UA normal (0,0439+ 0,0011 kJ/m3), UA FGR (0,0309 + 0,0018 kJ/m3), CA normal (0,0462 + 0,0022 kJ/m3) or CA FGR
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(0,0227 + 0,0021 kJ/m3). Finally, in silico simulation also shown similar strain energy responses to the experimental data , either UA
normal (0,0433 = 0,0011 kJ/m3), UA FGR (0,0306 + 0,0018 kJ/m3), CA normal (0,0474 + 0,0011 kJ/m3) or CA FGR (0,0245 + 0,0018
kJ/m3). Morphometric analysis reveals thinners UA in FGR, whilst a thicker FGR CA was observed. UA shown a different percentage of
composition for media and adventitia layer compared to control. No differences on layer composition was observed in CA.

Conclusdes/Conclusions: These results suggest that FGR results in biomechanical changes, either chorionic or umbilical arteries. The
increased biomechanical compliance observed in chorionic and umbilical arteries could arise as a response to the increased placental and
systemic vascular resistance occurring in the FGR. Moreover, these biomechanical changes suggest a compensatory mechanism of the
arteries in response to low oxygen levels that it is a main feature in FGR fetoplacental blood vessels.

Palavras Chave/Key-words: Fetoplacental arteries, Fetal Growth Restriction, Biomechanical Analysis
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Titulo/Title: MATERNAL OBESITY PROTECTS THE OFFSPRING AGAINST SEPSISAND MODULATES THE IMMUNE RESPONSE

Embasamento/Background: Sepsis is a clinical condition caused by a dysregulated immune response to infection. Lipopolysaccharide
(LPS), a major component of gram-negative bacteria, has been studied as a key mediator of the pathogenesis of bacterial infection and it can
lead to an organ dysfunction and hypotension. The obese dams’ offspring have increased metabolic damages after inflammatory challenge.
The innate immune system is capable of restore the homeostasis and it modulates the activating of the cholinergic anti-inflammatory
pathway. This system is dependent of acetylcholine which is released by the vagus nerve stimulated by a central muscarinic receptor
signaling and it will inhibit pro-inflammatory mediators’ production. We studied if central activation of the M1 muscarinic receptor in the
obese dams’ offspring can prevent metabolic damages caused by sepsis.

Meétodos/Methods: Ethics approval was obtained from the State University of Campinas Ethics Committee (Protocol 5546-1/2020). Female
Swiss mice were subjected to either standard chow (SC) or high-fat diet (HFD) during pregnancy and the lactation period. The analyzes
were performed in the offspring (SC-O and HFD-O) 28 days. The cholinergic receptor m1 mAChR expression was measured by western
blotting, qPCR and immunofluorescence. Survival rate was measured in the offspring after challenge with LPS ip (30mg per Kg body
weight) and repeated with antagonist Benztropine administration (ICV). The serum cytokine levels were evaluated in the groups by Elisa.
Finally, the immune response was evaluated in the spleen and bone marrow isolated cells by flow cytometry.

Resultados/Results: The hypothalamic level of M1 mAChR protein and the mRNA levels were elevated in the HFD-O offspring compared
to the SC-O offspring. M1 expression in HFD-O offspring seems to be more intense in the median eminence. HFD-O offspring was
protected against the sepsis induced by LPS. However, this protection was lost when the offspring were treated with M1 antagonist (icv).
The cytokines levels, TNFa and IL-10, were reduced in the blood serum of HFD-O group after challenge with LPS but this was prevented
by the antagonist administration. The mean number of isolated bone marrow cells was reduced in HFD-O mice compared to the SC-O
mice. Flow cytometry analysis was used to predict differences in the immune cells in the spleen and bone marrow cells differentiated. On
average, HFD-O mice did not show any significant differences in positive macrophage cells in mature bone marrow cells. However, CD45
+ Ly6G +cells (neutrophils) and CD45+ F480+ CD11c+ cells (pro-inflammatory macrophages) seem to be reduced in the spleen of HFD-O
offspring. Additionally, CD3+ CD4+ cells (T-helper lymphocyte) was increased and CD3+ CD8+ cells (cytotoxic T- lymphocyte) decreased
in the spleen of HFD-O offspring. IL6 and IL-12 cytokine levels seems to be reduced in mature bone marrow cells of HFD-O mice compared
with SC-O mice. These findings confirm the difference in the immune response in the HFD-O mice.

Conclusoes/Conclusions: Taken together these results show that the central increase of the M1 receptor in the offspring mediated by
maternal consumption of HFD plays an important role in the prevention against endotoxic shock caused by sepsis and seems to improve
the immune response cells in the offspring.
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Titulo/Title: Myricetin Improves Metabolic Profile but not Cognitive Deficit Associated to MSG-induced Obesity in Mice
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Embasamento/Background: Flavonoids could be indicated as potential preventive therapy for obesity, metabolic syndrome and even their
comorbidities. Myricetin is a flavonoid known for its hypoglycemic and anti-obesity effects, as well as its great scavenger capacity. Rodent
obesity induced by monosodium L-glutamate (MSG) is a model of hypothalamic obesity which develops early hyperinsulinemia and
mimetizes DM 2, obesity, dyslipidemia, NAFLD/NASH and cognitive deficit. Thus, this study aimed to investigate whether myricetin can
revert or ameliorate metabolic and behavioral features in MSG-induced obesity.

Métodos/Methods: Male Swiss mice pups (n= 24) were treated with 4g/Kg/day of MSG or 0.9% saline solution (CTR), by subcutaneous
via, in alternate days, during the first ten days of life. Each 30 days of life, blood samples were collected by tail to assess fasting glucose
and fasting triglycerides. Lee Index and TyG were calculated. When the animals reached 90 days of life, MSG obese animals were divided
into two groups: MCT, treated for 45 days with myricetin suspended in distilled water at dosage of 50 mg/Kg by gavage, and MSG, which
received vehicle. Between 120 and 135 days of life, animals performed the following behavioral tests: Morris Water Maze, Elevated
Plus Maze, Open Field and Forced Swim. After that, they were euthanized for collection of fat pads (retroabdominal, periepidydimal and
mesenteric), liver and blood samples. Fat pads and liver were weighted, and liver samples were processed to histology. In liver H&E slides,
NAFLD activity score was assessed.

Resultados/Results: After myricetin treatment, MCT had a Lee Index value (349.5 + 6.8, g1/3.cm-1) significantly lower than MSG mice
(376.1 +£9.1, g1/3.cm-1), but still higher than CTR (313.2+ 3.2, g1/3.cm-1), what demonstrates that myricetin treatment reduced body mass,
albeit has not impacted body weight. Myricetin also reduced the relative weight of periepididymal fat pad (CTR: 0.25 + 0.03; MSG: 0.52
+0.03; MCT: 0.39 + 0.03 g/10 g of total body weight), but not the other ones. Myricetin treatment improved hyperglycemia (CTR: 99.8 +
4.1 mg/dL; MSG: 145.1 + 14.6; MCT: 100.3 + 10.4 mg/dL) and hypertriglyceridemia (CTR: 70.1 + 6.0 mg/dL; MSG: 91.6 = 9.7 mg/dL;
MCT: 61.1 + 9.1 mg/dL). Thus, myricetin restored peripheral insulin sensitivity, as depicted from the decreased TyG value (CTR: 8.1 +0.1;
MSG: 8.9 £ 0.2 mg/dL; MCT: 7.9 + 0.3 mg/dL). Besides, MSG mice displayed microvesicular steatosis, which was completely reverted
by myricetin treatment. In Open Field, MSG mice exhibited less thigmotaxis than CTR ones, since they remained more time into the inner
zone (CTR: 59.2 £ 4.9; MSG: 91.7 + 12.5 s). Myricetin treatment reverted this behavior because of MCT mice thigmotaxis was even higher
than CTR (CTR: 239.9 + 4.7; MSG: 208.3 + 12.5; MCT: 270.1 + 7.4 s). In Elevated Plus Maze, rearing count was significantly lower in
MSG group, as compared to CTR and MCT (CTR: 16.7 £ 1.7; MSG: 10.4 = 0.6; MCT: 16.4 + 1.7), although no difference had been found
in motor activity parameters. MSG mice had marked cognitive deficit, as verified in Morris Water Maze, which was not altered by myricetin
treatment. No differences were found among groups in Forced Swim.

Conclusoes/Conclusions: Overall, our results suggest that myricetin may be used as a complementary therapy for both metabolic and central
comorbidities in obesity and MSG cognitive deficit needs further investigation.
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Titulo/Title: Inadequate Physical Training in Pregnancy as Stressful Factor Addressing Metabolic Disturbances in Rat-Offspring

Embasamento/Background: Physical training has been postulated as a healthful practice fighting the metabolic disorders onset and
progression. Nevertheless, in case, it be improperly practiced, especially during critical periods of life such as pregnancy, it can become an
unhealthy factor, like that a source of physiological stress, imprinting negative programming of metabolism. Herein we was interested on to
assess the effect of an inadequately swimming training protocol in pregnancy on the birthweight, catch-up growth, and metabolic parameters
of rat offspring.

Métodos/Methods: Female Wistar rats swam, throughout pregnancy and lactation, in one fo the following swimming training protocols:
protocol where rats started to swam abruptly at begin of pregnancy (Ab-S group) or protocol where rats started to swam (gradually and
previously of conception, Gr-S group), while control group did not swam (Cont group). To assess the stressful effect of the swimming
training protocols on rats, a submaximal lactate test was performed. At delivery, birthweight and body length of rats were assessed. Body
weight, food and water intake were recorded every two days, since weaning (21-days old) until adulthood, where euthanasia was performed
to collect body tissues (retroperitoneal, periepididymal and mesenteric fat pads) as well as blood for further biochemical (lipid profile and
glucose homeostasis) analyzes. All experiments were approved by the Ethics Committee of the Federal University of Mato Grosso (protocol
number 2108.017073/2019-56).

Resultados/Results: In comparison with Cont rats, Ab-S rat-offspring were smaller at birth, as well as lower than Gr-S rats (P<0.01). At
adulthood, Ab-S rats displayed an obese phenotype associated with metabolic dyshomeostasis (higher body weight and increased visceral
fat pad, P<0.05), in addition a reduction in the interscapular brown adipose tissue was observed (P<0.05). Ab-S rats were hyperglycemic
(P<0.01), insulin resistant and hypertriglyceridemic (P<0.05) when compared with Cont and Gr-S rat groups. Corroborating findings on
metabolic disturbances, Ab-S rats, presented Castelli indexes (P<0.001) higher than Cont and Gr-S rat groups.

Conclusdes/Conclusions: Inadequately swimming training, in pregnancy and lactation, affects rat offspring birthweight, which seems to be
associated with body and metabolic dyshomeostasis in later life.

Palavras Chave/Key-words: Key words: low birthweight, intrauterine stress, swimming training, metabolic syndrome, obesity. Financial
Support: CAPES, CNPq, FAPEMAT.
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Titulo/Title: Placental transcobalamin receptor (TCbIR/CD320) expression and vitamin B12 status in mother and their offspring: the effect
of pregestational obesity and sexual dimorphism

Embasamento/Background: Low vitamin B12 status during pregnancy leads to adverse perinatal outcomes. Chile has a high prevalence of
obesity and it’s have been reported that obesity in non-pregnant and pregnant women decrease their vitamin B12 levels in plasma compared
to normal weight. It is not well known whether pregnant women with pregestational obesity have low vitamin B12 levels and what are its
effects on pregnancy and in the offspring and if there is some relationship with its placental transport

Meétodos/Methods: Pregnant women were enrolled in EpiFat study (NCT04249635). At the time of delivery maternal blood, cord blood, and
placenta were collected from women with pregestational normal weight (PG-NW), pregestational overweight (PG-OW) and obesity (PG-
ODb): 60 pairs (mother-offspring) and 150 offspring. The placental mRNA expression (RT-qPCR) and protein levels (Western Blot) of TCbIR/
CD320 were evaluated in PG-Ob (n=40) and PG-NW (n=30) groups. To evaluate Vitamin B12 Status, the maternal and cord blood vitamin
B12, and holotranscobalamin (HoloTC) levels were evaluated by ECLIA, homocysteine levels by HPLC, and Methylmalonic acid (MMA)
by LC-MS/MS. Kruskal Wallis test was used to evaluate differences between groups; Mann Whitney test was used to evaluate differences
between sexes. Component Principal Analysis (CPA) and regression models were used to evaluate the relationship of pregestational obesity
over Vitamin B12 Status.

Resultados/Results: No significant differences were found in the mothers between the groups for all biomarkers (Vitamin B12, HoloTC, Hey
and MMA). In cord blood from mothers with PG-Ob and PG-OW Vitamin B12 and Holo-TC were lower and Hcy was higher compared to
PG-NW (p<0.05). Vitamin B12 and HoloTC were higher in cord blood compared with their mothers in both PG-NW (p<0.0001) and PG-
Ob (p<0.001). In plasma of mothers with female offspring, Total Vitamin B12, HoloTC, Hcy and MMA were lower (p=0.0476, p=0.0157,
p=0.0280, p=0.0116, respectively). Total Vitamin B12 is lower in female offspring (p=0.0259). In placentas from PG-Ob, mRNA expression
is lower compared with PG-NW, however, protein levels were not different between groups. Both mRNA and protein of TCbIR/CD320
are higher in female placentas than males (p<0.05). In PCA, we found two clusters in cord blood of pairs (n=60) and in total cord blood
samples (n=145). In Cluster 1 (n=91), was observed an association according to pregestational BMI, showing that 42% (n=38) had mothers
with pregestational obesity and 24% (n=22) had mothers with pregestational overweight compared to 26% (n=14) and 15% (n=8) cluster
2 (n=54), respectively (Pearson’s Chi-Square test p=0.0125). Also, Cluster 1 had lower Vitamin B12 status (low vitamin B12 and HoloTC
and high MMA), This association with pregestational obesity and vitamin B12 status in the offspring was also confirmed in the regression
models.

Conclusdes/Conclusions: Maternal pregestational obesity decreases vitamin B12 status in the offspring of women with pregestational
obesity possible due to altered transcobalamin transport in the placentas. Regardless of maternal nutritional status before pregnancy, the
female newborn has lower vitamin B12 and HoloTC levels, but higher mRNA and protein expression of TCbIR/CD320 possibly because of
an adaptation mechanism in the placenta to ensure vitamin B12 delivery to the fetus. There is some relationship between the sex of the fetus
and the maternal vitamin B12 status; therefore, we suggest future studies according to sex dimorphism, possible from the beginning of the
pregnancy to understand this association, which could be related since placental implantation.
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Titulo/Title: Effects of Excessive Chronic Omega 3 and Omega 6 Supplementation in Female Wistar Rats Offspring Weight and Mortality
at Birth

Embasamento/Background: Excess chronic supplementation of a specific metabolic substrate is known to cause not only adverse effects on
metabolic balance but also has an oxidative effect by raising error rate in oxidative metabolism, resulting in increased formation of reactive
oxygen species (ROS). The expected consequences of n-3 and n-6 PUFA supplementation, therefore, include a higher probability and rate
of stillbirths, compared to a control group, besides the overweight of the offspring along the first trial weeks.

Métodos/Methods: In this trial (CEUA 1303), female Wistar rats in the pregnancy process had their body weight gain and food intake
monitored during the 12 experimental weeks. Analyzing the percentual body weight gain of these females, no difference in gain between
groups was statistically observed by ANOVA testing.

Resultados/Results: The only differences found were in time and treatments along the trial period. When it comes to food intake, there

was no difference between treatments neither of treatments along, only the food intake was increased along time. On the day of birth of
the offspring, the animals were manipulated to the counting, sexing, and stillbirth quantifications. The number of live and dead pups was
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analyzed by Pearson’s Chi-Squared test, not being observed an n-3 and n-6 PUFA supplementation interference on the number of births
or a relation between supplementation and number of stillbirths, despite both of which increased the absolute pups’ mortality when in
comparison to the control group offspring. After normalizing the litters, being fixed the number of eight pups per litter (4 males and 4
females), all offspring were weighed, being observed a higher weight of the litters n-3 and n-6 PUFA supplemented when in comparison to
the control group.

Conclusdes/Conclusions: Hence, even that chronic supplementation showed no effects on body weight gain on mothers, there was a
significant effect on the offspring’s body weight gain at birth. And, contrary to expected, there was no statistic relation to supplementation
and the number of stillbirths. This research was supported by the Conselho Nacional de Desenvolvimento Cientifico e Tecnologico
(CNPg).
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Titulo/Title: Ketogenic Diet does not reverse hepatic steatosis of obese animals induced by early cafeteria diet in addition to promoting
steatosis in healthy mice

Embasamento/Background: The energy imbalance contributes directly to the installation of the phenotype of obesity, environmental factors
when instated in the initial period of life, can serve as an important stimulus to the altered health state. The growth in its prevalence is
related to the increase in the incidence of other comorbidities such as non-alcoholic fatty liver disease (NAFLD), which can impact the risk
of chronic diseases from childhood to adulthood. Such disease has high prevalence in obese individuals. In this sense, interventions during
the primary phases (pregnancy, early childhood and childhood) can be of great importance for public health. Different dietary approaches
have been used to control this comorbidity, among them the ketogenic diet (KD). Although some studies report a decrease in weight and an
improvement in insulin sensitivity, its effects on the liver are still controversial. The purpose os this work is to elucidate the effects of KD
on the lipid and liver profile of mice exposed to obesogenic diet in childhood

Métodos/Methods: To obtain the data we distributed the 50 mice that were exposed to diets immediately after weaning, in 2 groups: one
group received control diet (CRT) and the second group cafeteria diet (CAF) diet for 12 weeks. Following this period, these groups were
again redistributed to 5 groups that received the CRT, CAF or KD diet and another two groups that continued receiving the induction period
diets for another 8 weeks. The weights of the animals were analyzed weekly and every 30 days the lipid profile and glycemia were measured,
through the plasma levels of triglycerides, total cholesterol and fasting glycemia, besides the caloric consumption. After euthanasia the liver
was collected to perform the hepatic histology.

Resultados/Results: In animals submitted to cafeteria diet, the obesity phenotype was established, resulting in high levels of triglycerides,
cholesterol, glycemia and insulin resistance. There was an increase in weight among the animals that consumed the ketogenic diet. In the
animals that received CAF and after received KD there was an improvement in triglyceride levels, without changes in cholesterol levels.
The restriction of carbohydrates and higher consumption of lipids in animals that were previously fed a CTR and started receiving KD
resulted in significantly higher levels of cholesterol and fasting glycemia. In addition, mice in the KD group showed fat accumulation in the
hepatocytes, characterizing the presence of hepatic steatosis, animals in the CAF group also showed steatosis, however, the liver of animals
that consumed CTR or CAF that changed to KD had an even greater presence of steatosis, showing that KD is linked to the development
of NAFLD.

Conclusoes/Conclusions: Taken together, the results show that exposure to hypercaloric diets by mice in early childhood promotes metabolic
dysfunction generating the phenotype of obesity. However, KD was not a promising therapy for reversing these dysfunctions, leading to
steatosis, because the high concentrations of KD lipids lead to a high production of free fatty acids that follow towards the liver, thus
increasing their accumulation. Despite the improvement of triglyceride levels and glycemia. Financing: FAPEMA.
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Titulo/Title: Nutritional Epigenetic Re-Programming Brain Expression Profiling on Rat Pups after the Supplementation of miR-375-3p
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Embedded in Biomimetic Vehicles

Embasamento/Background: MicroRNAs are small non-coding RNAs with an average length of approximately 22pb. They regulate post-
transcriptional gene expression in the integrated and tuning manner. There are proposed as therapeutic candidates for several nutritional
disease. In order to know the therapeutic potential of miR-375-3p we conduced epigenetic alterations induced by an oral bolus on pups rats.

Meétodos/Methods: Sprague-dawley pups were oral supplemented with nanovesicles containing miR-375-3p at PND12. The animals were
euthanized at PND45, samples of the hypothalamus; brain stem and hippocampus were collected and stored at -80°C. Total RNA was
isolated using Quiazol. RT-qPCR were evaluated using SYBR® for transcripts and TagMan system for the microRNAs. Ct data were
normalized by an internally reference B-Actin, f-2 Microglobulin, and GADPH genes geometric mean for messenger, and let-7d, miR-let-7g
and miR-146 for microRNAs. Comparison of mean between the groups (Control vs miR-375-3p; n=16) adjusted by gender was done used
ANOVA two-way interaction and Post-hoc Bonferroni p adjust value, significant difference were taken at p<0.05. The ethics committee in
animal experimentation, Pays de la Loire, France (APAFIS 21917), approved this protocol.

Resultados/Results: The three tested tissues present significant differential effect on HTR1B, HTR2C, DRD1, DRD2 messengers at the
PND45. We found impact on the expression levels miR-320-3p and miR-132-3p in the three tissues, miR-504 modifier expression on
hypothalamus and hippocampus. While miR-16 preferentially affect the hypothalamus.

Conclusdes/Conclusions: Conclusions: The early (PND12) supplementation of one high dose of miR-375-3p modified the expression profile
of important modulators of eating behavior on the brain regions tested. Showing a potential therapeutic role for the epigenetic modulation
in eating disorders, by reprogramming key molecules. Founding RFI Food for Tomorrow/Cap Aliment and Research, Education, and
Innovation in Pays de la Loire and CAPES (Finance code 001).
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Titulo/Title: Changes in Metabolic Hormones Due to Intrauterine Undernutrition Can be Triggering Obesity Phenotype in Weaned Rat
Offspring

Embasamento/Background: Perinatal stress such as intrauterine malnutrition has been well used as a tool to study the developmental origins
of health and diseases. Food scarcity in critical stages of life is a strong factor programming high vulnerability of metabolic diseases later
in life. Herein, we aimed to evaluate the effect of intrauterine malnutrition on breasting milk composition and weaned rat offspring body
composition, biochemical and metabolic hormones profile.

Meétodos/Methods: Seventh five days-old Wistar rats were mated and the pregnancy assessed by the vaginal smear, where the presence of
spermatozoa were used to mark the conception. On the 14th day of pregnancy, the amount of food, commonly feed ad libitum by control rats,
was reduced by 50% (FR50 group) until delivery, while the control mothers (CONT group) was fed ad libitum throughout pregnancy and
lactation. At birth, body weight and the naso-anus length was measured and litter size adjusted to 8 pups per mother. The body weight gain
was quantified every 2 days during the breastfeeding period. On the 12th day of breastfeeding, milking was performed for biochemical and
creamatocrit analysis. At weaning, fasted overnight rat offspring were euthanized to remove the fat pad stores (mesenteric, retroperitoneal
and periepididymal) to quantify body composition and blood for biochemical and hormonal quantification. Peripheral insulin sensitivity was
assessed by calculating the TyG index, where fasting blood glucose and triglycerides were used for this. The Ethics Committee approved the
experimental procedures (protocol number: 23.108724433/2017-16).

Resultados/Results: At birth, FR50 rats were 9.38% lighter (P<0.01) and 9.89% smaller (P<0.001) than CONT rats. By other hand, the
FRS50 rat’s body weight gain, over the suckling period, was increased by 62.00% (P<0.001), as well as fat pad stores (mesenteric, 83.33%;
retroperitoneal, 180.00% and periepididymal, 63.27%; P<0.001) in comparison with CONT rats. At weaning, compared to CONT rats, the
FRS50 rats presented hyperglycemia (+20.78%, P<0.05), hypertriglyceridemia (+75.41%, P<0.01), hyperghrelinemia (+81.40%, P<0.05)
and hyperleptinemia (+74.55%, P<0.001). Indeed, in relation to the CONT group, the TyG values was increased in FR50 rats (+7.01%,
P<0.001), characterizing insulin resistance. Breast milk showed high levels of glucose (27.05%; P<0.01), triglycerides (1.52%; P<0.05);
total cholesterol (40.61%; P<0.05), fat content (22.10%; P<0.05) and energy value (21.32%; P<0.05).

Conclusdes/Conclusions: Intrauterine malnutrition programs rat offspring to lower birthweight, as well as metabolic hormones and nutrient
milk composition, contributing to early obesity and the development of insulin resistance, which is associated with changes in hormones
that control energy balance in rat offspring blood.
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Titulo/Title: Paternal Programming: Sex-dependent Effects In The Placenta Of Fetuses From Male Diabetic Rats. Daiana Fornes,
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Embasamento/Background: Paternal exposure to diabetes can lead to the transmission of metabolic disorders in the offspring. Our aim was
to assess sex-dependent lipid alterations in the placenta of fetuses from diabetic males.

Métodos/Methods: Control and type 2 diabetic male rats (diabetes obtained by intrauterine programming in the offspring of streptozotocin-
induced diabetic rats, glycemia: 140-190 mg/dL) were mated with control female rats. On day 21 of gestation, the placenta of male and
female fetuses was obtained for the evaluation of lipid levels (by TLC) and mRNA of genes involved in lipid metabolism (by RT-qPCR).

Resultados/Results: Fetal weight was increased in both males and females of diabetic group (15%, p<0.05) but placental weight and fetal
glycemia showed no differences between groups. Triglyceride (46%, p<0.05), cholesterol (43%, p<0.01) and free fatty acid (47%, p<0.05)
levels were increased in the male’s placenta but not in the female’s placenta from diabetic group. The PPARalpha mRNA levels were only
increased in the male’s placenta from diabetic group (168%, p<0.001), and no differences were found in the PPARgamma and PPARdelta
mRNA levels in placentas of both male and female fetuses from diabetic group. The mRNA levels of Fasn, Accl and Scd-1 (genes involved
in lipid synthesis) show no differences between groups, and the mRNA levels of Aco (42%, p<0.05), Fatpl (96%, p<0.01), Lipg (121%,
p<0.05) and Lpl (79%, p<0.01) (genes involved in lipid oxidation and transport) were increased only in placentas of male fetuses from
diabetic group.

Conclusdes/Conclusions: Paternal diabetes has sex-dependent effects on the regulation of lipid metabolism in the placenta, where only
males were affected with an increase in lipid accumulation and an increase in the mRNA expression of enzymes involved in lipid oxidation
and transport pathways.
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Titulo/Title: Impact of the Treatment with Mometasone Furoate over Pancreatic Beta Cells Mass in Rats

Embasamento/Background: Synthetic glucocorticoids (GCs) are anti-inflammatory and immunosuppressive drugs, commonly used for
treating asthma, rheumatoid arthritis, and multiple sclerosis as well as after organ transplants to prevent possible immune responses
against the newly transplanted organ. GCs efficacy is undeniable but depending on the degree of drug exposure adverse effects will be
present such as skin and muscle atrophy, osteoporosis, and delayed growth. Excess of GCs also result in significant alterations over the
glucose metabolism including reduction in the peripheral insulin sensitivity and impairment of glucose tolerance. Glucose intolerance is
possibly due to an uncouple between beta-cell function or mass with the metabolic demand, as observed in rats treated with dexamethasone.
Most of undesirable metabolic effects of GCs occurs through upregulation of genes containing glucocorticoid responsive elements. An
already existing GC, mometasone furoate (MF), could be a candidate for maintaining the GC efficacy with lesser adverse effects, due to
its preferential binding in vitro to the Farsenoid X receptors. MF is applied for topic/inhaled purposes and there is no study evaluating its
systemic effects due to its low bioavailability. We aimed to evaluate the impact of MF administration on pancreatic beta-cell mass and to
compare these findings with those obtained in rats treated with DEX.

Meétodos/Methods: The experimental protocol was approved by the institutional Committee for Ethics in Animal Experimentation
(5012250518). Three-month-old Wistar rats received daily injection of the following compound during seven consecutive days: corn oil
(1 ml/kg b.m., o.g.) or NaCl 0.9% (1 ml/kg b.m., i.p.) as controls, DEX 1 mg/kg b.m. i.p or o.g. diluted in saline and MF 1 mg/kg b.m.
i.p. or diluted in corn oil. After the last day of treatment, the animals were euthanized, and their pancreas was processed for insulin
immunofluorescence. Morphometric analyses were done using ImageJ software. One-way ANOVA followed by post hoc Tukey test
(GraphPad Prism 8.0.1.) was applied for multiple comparisons of parametric data. The significance level adopted was P < 0.05.

Resultados/Results: Preliminary data indicate rats treated with MF through i.p. exhibited higher beta cell mass (32,95 mg) compared with
their control group (corn oil-treated), in contrast with the o.g. group which did not exhibit modification of beta-cell mass. DEX treatment
resulted in higher absolute beta-cell mass for both i.p. (32,82 mg) and o.g. (44,23 mg) groups than in the control group (saline-treated).
Conclusdes/Conclusions: Treatment with MF through o.g. is not associated with change in beta-cell mass. This data may indicate rats treated
with the anti-inflammatory MF through o.g. have either unaltered insulin sensitivity and glucose tolerance or this unaltered beta-cell mass
is not sufficient to avoid glucose metabolism disturbances, a matter to be investigated.
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Titulo/Title: Fructose consumption by adult rats exposed to dexamethasone in utero exacerbates intestinal gluconeogenesis

Embasamento/Background: Fructose consumption by rodents modulates both hepatic and intestinal lipid metabolism and gluconeogenesis.
We have previously demonstrated that in utero exposure to dexamethasone (DEX) interacts with fructose consumption during adult life to
exacerbate hepatic steatosis in rats. The aim of this study was to clarify if adult rats born to DEX-treated mothers would display differences
in intestinal gluconeogenesis after excessive fructose intake.

Métodos/Methods: Female Wistar rats were treated with DEX during pregnancy and control (CTL) mothers were kept untreated. Adult
offspring born to CTL and DEX-treated mothers were assigned to receive either tap water (CTL-SC and DEX-SC) or 10% fructose in
the drinking water (CTL-fructose and DEX-fructose). Fructose consumption lasted from the 80th to the 160th day of life. All rats were
subjected to a 40-hour fasting before sample collection.

Resultados/Results: Rats born to DEX-treated mothers displayed reduced birth weight (18% lower than CTL; P=0.033). Both DEX-SC
and DEX-fructose had shorter small intestine when compared to CTL-SC (respectively 8% and 7% shorter; P<0.05). DEX-fructose rats
have increased glucose (144% higher than CTL-SC and 83% higher than CTL-fructose; P<0.01), and reduced lactate in the portal blood
(26% lower than CTL-SC; P<0.05). Jejunum samples of DEX-fructose rats have enhanced PEPCK activity (14% higher than CTL-SC;
P<0.05), decreased hexokinase activity (ca. 50% lower than all remaining groups; P<0.01), increased GLUT2 (60% higher than CTL-SC
and 73% higher than DEXA-SC; P<0.01), and GLUT5 contents (75% higher than CTL-fructose; P<0.05). Morphological analyses also
show increased villous height (27% higher than CTL-SC and 39% higher than DEX-SC; P<0.05 and P<0.01), crypt depth (25% higher than
DEX-SC and 43% higher than CTL-fructose; P<0.05 and P<0.01), and PCNA staining (48% higher than CTL-SC, 78% higher than DEX-
SC and 43% higher than CTL-fructose; P<0.0001).

Conclusdes/Conclusions: The current data reveal that consumption of fructose by adult rats exposed to DEX during fetal life leads to
an exacerbation in intestinal gluconeogenesis and recapitulates morphological features in the jejunum that are commonly found during
neonatal life. These data provide a new mechanism to explain the increased prevalence of metabolic disturbances in humans that were born
with low birth weight.
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Titulo/Title: ANGIOTENSIN-(1-7) IMPROVES CARDIAC LEFT VENTRICULAR BIOENERGETICS AND MITOCHONDRIAL
FUNCTION IN A RAT MODEL OF NEONATAL HIGH OXYGEN-INDUCED CARDIOMYOPATHY.

Embasamento/Background: The cardiac transition to extra-uterine life requires significant bioenergetics and mitochondrial (mito) adaptation,
and the immature heart is particularly susceptible to deleterious neonatal conditions. Impaired cell bioenergetics and mitochondrial function
are a hallmark of cardiac disease-associated hypertrophy and are determinant in the progression to heart failure. We previously showed that
angiotensin II contributes to the cardiomyopathy induced by transient neonatal exposure to hyperoxia in rats, a model of preterm birth. We
here postulated that oxygen-induced cardiomyopathy (OIC) is associated with impaired cell bioenergetics that can be reversed by treatment
with Ang-(1-7), a counter-regulatory peptide of the renin-angiotensin system.

Meétodos/Methods: Sprague—Dawley litters were kept in 80% O2 from day 3 (P3) to P10 of life (OIC group) or in room air (Ctrl group). Male
offspring were studied. At P22, osmotic minipumps containing Ang-(1-7) (24 ng/kg/h) were implanted. At P28 cardiac echo was performed
and at P34, the rats were euthanatized, the heart was removed and the left ventricle (LV) sampled for molecular analyses and mitochondria
isolation. Results are mean+SEM; Ctrl vs. OIC vs. OIC Ang-(1-7) are compared using one-way ANOVA with Fisher (n=6/group. P<0.05).

Resultados/Results: The treatment with Ang-(1-7) restored LV ejection fraction (75+4 vs. 65£3 vs. 70£2%) and fractional shortening (45+4
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vs. 37£2 vs. 40+1%) at P28. Ang-(1-7) also restored the oxygen consumption rate during the oxidative phosphorylation (state 3) of LV
isolated mitochondria respiration (228+12 vs. 187+15 vs. 243+25 nmol O2/mL/mg protein), the protein expression (relative to GAPDH) of
mitochondrial electron transport chain complexes III (140 vs. 0.6+£0.05 vs. 0.86+0.13) and V (1+0 vs. 0.67+0.03 vs. 0.95+0.03), normalized
LV cardiomyocytes marker of mitochondria abundance citrate synthase mRNA (0.93£0.02 vs. 1.11£0.07 vs. 0.87+0.05), and hexokinase
expression, a marker of less efficient bioenergetics (1.04+0.12 vs. 1.76+0.28 vs. 1.01+0.23).

Conclusdes/Conclusions: Our results indicate that Ang-(1-7) treatment of juvenile rats subjected to neonatal high oxygen exposure prevents
LV systolic dysfunction and restores LV mitochondrial dysfunction. This study identified a potential therapeutic target for impaired cardiac
function observed in children and young adults born very preterm.
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Titulo/Title: MiR-29a-c Regulate PGC-1a, PEPCK and G6Pase Expression in Liver of Weaning Rats Exposed to Dexamethasone in utero

Embasamento/Background: Fetal excess of glucocorticoids is one of the main insults that lead to metabolic impairment in the liver,
generated in cases of malnutrition or stress during pregnancy. In the present study, we used an experimental model to induce metabolic
reprogramming: maternal treatment with dexamethasone (DEX) during the third period of pregnancy. A master regulator of mitochondrial
biogenesis and a primary regulator of liver gluconeogenesis is the peroxisome proliferator-activated receptor gamma coactivator 1 alpha
(PGC-1a). PGC-1a plays a pivotal role in the transcription of genes that encodes gluconeogenesis-limiting enzymes, and is modulated
by epigenetic mechanisms such as cytosine methylation and miRNAs. This study aimed to evaluate whether hepatic changes in PGC-1a
expression and epigenetic mechanisms occur to explain the glucose intolerance and persistent upregulation of gluconeogenesis enzymes of
weaning rats exposed to DEX in utero.

Métodos/Methods: Male Wistar rats born to mothers treated or not treated with dexamethasone during the last week of pregnancy (DEX and
CTL, respectively) were used in the experiments. After birth, the offspring were euthanized on the first day of lactation (L1), eighth day of
lactation (L8) and at weaning (21st day of lactation - L21) for sample collection and analysis.

Resultados/Results: On the 21st day of life, rats exposed in utero to DEX displayed glucose intolerance (71% higher than CTL; P = 0.002)
and increased conversion of pyruvate into glucose (53% higher than CTL; P = 0.02). In the liver, either Pckl mRNA expression, PEPCK
protein content and PEPCK activity were upregulated (respectively 106%, 21% and 16% higher than CTL; P = 0.0006, P = 0.008 and P =
0.02) along with enhanced G6pc mRNA expression, G6Pase protein content and G6Pase activity (respectively 270%, 32% and 89% higher
than CTL; P = 0.0008, P =0.019 and P = 0.001). Rats born to DEX-treated mothers exhibited increased hepatic PGC-1a protein content
at L21 (43% higher than CTL; P = 0.006). Conversely, there was a progressive decrease in Ppargcla mRNA expression throughout early
postnatal life, reaching the lowest value at L21 (6.7-fold lower than L1 and 6.1-fold lower than L8; P<0.0001 and P = 0.0019, respectively)
and an increase in the Ppargcla promoter cytosine methylation at L21 (90% higher than CTL; P=0.01). Such rise in PGCla protein content,
instead, was paralleled by decreased miR-29a-c expression (2.5-fold lower than CTL; P = 0.01). Of note, miR-29a-c are validated negative
regulators of Ppargcla gene translation. In addition, rats born to DEX-treated mothers presented impaired lipid metabolism, which was
associated with reduced PPARa protein content (37% lower than CTL; P < 0.0001), altered expression of putative PPARa target genes and
increased lipid density in hepatocytes (65-fold higher than CTL; P = 0.0003).

Conclusdes/Conclusions: Our data suggest that a reduction in miR-29a-c expression prevail over an increase in promoter methylation,
resulting in greater hepatic PGCla content. Such results reveal a novel mechanism to explain the upregulation of key enzymes of
gluconeogenesis and demonstrate the genesis of fat accumulation in hepatocytes of rats subjected to metabolic programming.
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Titulo/Title: Safety of Neonatal Venlafaxine on the Mammary Gland Development and Risk for Breast Tumorigenesis in Female Offspring
F1 Rats.

Embasamento/Background: Maternal depression during pregnancy and/or postpartum periods is a growing health issue worldwide, which
can lead to serious effects on both the mother’s and the child’s health Venlafaxine (Venl), a serotonin and noradrenaline reuptake inhibitor,
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has been used to treat a wide spectrum of mood disorders, including maternal depression. However, some case reports have indicated
adverse effects as galactorrhea, mammoplasia and gynecomastia associated with Venl therapy. In addition, this drug has one of the most
significant absolute infant plasma concentrations, in comparison with other commonly used antidepressants. Thus, this animal study aimed
to investigate the effect of maternal Venl exposure during lactation on the mammary gland growth and morphology and susceptibility to
chemically-induced mammary carcinogenesis in female offspring at adulthood.

Métodos/Methods: For this purpose, dams (Wistar strain rat) were treated orally with Venl during lactation (21 days) at doses of 3.8, 7.7
and 15.4 mg/kg. Female offsprings were euthanized for mammary gland development and ovary weight and morphology analyses on the
post-natal day (PND) 21 and 30 (1 pup/litter/period). At PND 21, other females (2 pups/litter) received a single intraperitoneal dose of
N-nitroso-N-methylurea (MNU, 50 mg/kg) and were euthanized on PND 250 for tumor assay. Tumor incidence and latency were recorded
and representative samples were collected for histopathology.

Resultados/Results: The findings indicate the neonatal Venl exposure did not alter the overall development of the mammary glands (ductal
elongation or mean number of terminal end buds) or of the ovary (weight and morphology) on PND 21 or 30 neither tumor incidence and
latency in female offspring on PND 250.

Conclusdes/Conclusions: Thus, the results indicated that Venl exposure did not appear to exert any significant adverse effect on the mammary
gland development at early-in life or on breast tumorigenesis late in life.
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Titulo/Title: Modulation of Gonadotropins After Prepubertal Exposure to Isoflavones. Oliveira, J.M., Sleiman, H.K., DalForno, G.O.,
Cavallin, M.D., Romano, M.A. Romano, R.M. Department of Medicine/Reproductive Toxicology Laboratory/ Unicentro. Guarapuava,
PR-Brasil.

Embasamento/Background: Prepubertal period is considered critical in the development of the organism, characterized by the maturation
process of the hypothalamic-pituitary-testicular axis (HPT) and the secretion of gonadotropins (LH and FSH), important in the development
of secondary sexual characteristics and regulation fertility. During this maturation process, the integration between genetic, endocrine and
environmental factors, can alter the axis homeostasis leading to the manifestation of pathologies and dysfunctions later in life. Isoflavones
(ISO) are compounds present mainly in soy, used as a substitute in the vegan, vegetarian diet and in soy-based milk formulations for
individuals with lactose intolerance. They have a chemical structure similar to the endogenous hormone 17f-estradiol, and because of this,
they can interact with estradiol receptors and trigger stimulatory or inhibitory actions on the axis. Thus, this study aimed to investigate the
actions of ISO and genistein (GEN) isolated, on the HPT axis after pre-pubertal exposure.

Métodos/Methods: Forty-two male Wistar rats were divided into 5 groups, being a control group, which received only the vehicle (corn oil),
the groups exposed to 0.5, 5 or 50 mg / kg of ISO, and the groups exposed to 0.5 or 5 of GEN by gavage technique from the 23rd postnatal
day (PND23) to PND60. The animals were kept on a soy-free diet (PragSolugdes Bioscéncias), water ad libitum, a 12:12 hour light / dark
cycle and controlled temperature (23 + 1°C). At the end of the experiment (PND60), the animals were euthanized and the samples were
collected and stored at -80°C for further analysis. In the blood, the quantification of the hormones LH, FSH, testosterone and estradiol was
carried out by the chemiluminescence method. The hypothalamus, pituitary and testicles were subjected to reverse transcription analysis,
followed by RT-qPCR for the analysis of the relative expression of genes: Gonadotropin releasing hormone 1 (Gnrh1), Androgen receptor
(Ar), Estrogen receptor 1 (Esrl) and 2 (Esr2) present in the hypothalamus, Gonadotropin releasing hormone receptor (Gnrhr), Luteinizing
hormone beta polypeptide (Lhb), Follicle stimulating hormone beta subunit (Fshb), Ar, Esrl and Esr2, present in the pituitary, and the
genes Luteinizing hormone / choriogonadotropin receptor (Lhcgr), Follicle stimulating hormone receptor (Fshr), Cyp19al (aromatase)
and Inhibin beta B subunit (Inhbb). The data were analyzed statistically by ANOVA followed by the Dunnet post-test (p <0.05) (CEUA/
UNICENTRO 005/2017).

Resultados/Results: In the hypothalamus, there was an increase in the expression of Esr1 in exposure to ISO, while in exposure to GEN there
was a decrease in Esr2. In the pituitary, the expression of Gnrhr increased and the expression of Ar and Lhb decreased in the exposure to
ISO, whereas in the exposure to GEN, it was possible to observe a reduction in the expression of the Gnrhr and Fshb genes. In the testicles,
both treated groups increased the expression of the Lhegr gene. Exposure to ISO increased the serum concentration of LH and FSH, and
decreased the concentrations of testosterone and estradiol.

Conclusdes/Conclusions: In this study, exposure to ISO and GEN modulated the expression of genes and the serum level of hormones related
to the HPT axis, interfering in the signaling mechanisms of the beginning of puberty, showing that there is an endocrine dysregulation in this
period extending to life adult, in addition, GEN showed a different response pattern, which shows that other types of ISO may be involved
in these changes. Support: CAPES

Palavras Chave/Key-words: Endocrine disrupting, Isoflavones, genistein, hypothalamic-pituitary-testicular axis
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Titulo/Title: <b>Maternal Exposure to an Mixture of Phthalates Increases the Susceptibility to Chemically-Induced Mammary Carcinogenesis
in Female Offspring Rats.</b> Moreira CM; Zapaterini JR; Brito CP; Freitas T; Scarano WR; Barbisan LF. Depto. BEF/UNESP/Botucatu

Embasamento/Background: Adverse influences early in development, especially during intrauterine life, can result in permanent changes in
physiology and metabolism with increased disease risk in adulthood. Maternal exposure to phthalates (Pht), may increase the susceptibility
to many cancer types, such as breast cancer. However, much of the experimental research focuses on exposure to a single phthalate, whereas
humans are exposed to many. Thus, further investigation using an environmentally relevant mixture of phthalates is necessary to explore
their effects on the mammary gland. This study aimed to evaluate the noxious effects of maternal exposure to a mixture of six different
phthalates at different doses on the development of the mammary gland and susceptibility to carcinogenesis in the female offspring at
prepubertal and adult life, respectively.

Métodos/Methods: Pregnant female Sprague-Dawley rats were exposed to a Pht mixture or vehicle by daily oral gavage. Four groups were
established (n=8): Non-treated (control group exposed to corn oil), Low dose (20 ng/kg/day), Moderate dose (200 pg/kg/day) and High
dose (200 mg/kg/day). Dams received the respective doses of the Pht mixture in the following proportion: 21% DEHP (Bis (2-ethylhexyl)
phthalate), 35% DEP (Diethyl phthalate), 15% DBP (Di-n-butyl phthalate), 8% DiBP (Diisobutyl phthalate), 5% BBzP (Butylbenzyl
phthalate), and 15% DiNP (Diisononyl phthalate), during gestational day 12 (DG12) to postnatal day 21 (DPN21). After weaning (PND22),
female offspring from each group (n=10) were euthanized and were performed as morphometric measurements of the mammary gland. The
others animals (n=16) received a single dose i.p. of N-methyl-N-nitrosurea (MNU, 50 mg/kg) and were maintained until PND 180. The
tumor latency, development, and incidence were recorded until PND 180.

Resultados/Results: At PND 22, the mammary gland growth, measured by area and perimeter, was higher in exposed phthalates groups
when compared to the control group, but it was not significant (p=0.248 and p= 0.551, respectively). The total tumor number was higher in
exposed phthalates groups (n= 12; 15; 21, respectively) when compared to the control group (n=6) and the tumor latency was lower in the
higher-dose group when compared to the low-dose group (p=0,031). Finally, the tumor incidence was also higher in the group exposed to a
high dose of phthalates than in the control group (p= 0.006).

Conclusdes/Conclusions: These findings indicate that Pht mixture exposure, during gestation and lactation, increases the susceptibility to
MNU-induced mammary carcinogenesis in adult female offspring.

Palavras Chave/Key-words: Fetal Programming, Mammary Carcinogenesis, Phthalates, Sprague-Dawley Rats.
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Titulo/Title: Low protein diet during adolescence induces cardiovascular autonomic dysfunction in male adult rats.

Embasamento/Background: Exposure to low protein diet in perinatal life induces hypertension related to cardiovascular autonomic
dysfunction in adulthood. However, it is not known if this insult during adolescence affect the cardiovascular system. This study aims to
evaluate whether low protein diet during adolescence induces hypertension related to autonomic dysfunction in adult male rats.

Meétodos/Methods: The research ethics committee approved the study under CEUA n°® 4833210519. Thirty-day-old Wistar rats were fed a
low protein diet (4% protein as casein) for 30 days and subsequently fed a 20.5% normal protein diet for a 60-day recovery period (LP).
Control animals (NP) were fed a 20.5% protein diet throughout life. At 120 days of age, direct measurements of arterial pressure were
recorded from conscious animals, histological analysis of heart and aorta were performed, and oxidative stress was evaluated. Statistically
significant differences were evaluated by T-Student test.

Resultados/Results: LP rats were hypophagic (-13%; p<0,021) until 60 days. LP animals has smaller body weight (-10%; p<0,0003) and
body length (-4%; p<0,015), hyperphagia (+21%; p<0,001), hyperglycemia (+13%; p<0,0081) but the lipid profile and visceral fat deposits
were similar to NP. Systolic (SBP), diastolic arterial pressure and mean arterial pressures (MBP) were increased in LP (+19%, 23% and
20%, respectively; p <0.0003, p <0.005 and p < 0.002) but heart rate was unchanged. In the spectral analysis, the LP rats showed a greater
amplitude in the low frequency zone (LF) of MBP (+41%; p<0,035). In the pulse interval, the LP group showed an increase in LF, LF/
HF ratio and total variability (+73%, 45% and 37%, respectively; p<0,014, p<0,048 and p<0,011) but the high frequency zone (HF) was
similar to NP. After intravenous injections of atenolol (4mg/kg) and methylatropine (3mg/kg), the bradycardia and tachycardia responses
and the intrinsic heart rate were similar to NP. The MBP response to phenylephrine (8 pg/kg, iv) was increased in LP (+26%; p<0,049)
but the baroreflex sensitivity (AHR/AMAP) in response to phenylephrine (8 pg/kg, iv) and sodium nitroprusside (50 pg/kg, iv) was similar
between groups. The LF-MBP decrease and depressor response to the ganglionic blocker, hexamethonium (30 mg/kg, iv), was greater in
the LP group (57% and 36%; p<0,032 and p <0.006, respectively). The histological analysis showed a decrease in the aortic media wall
thickness (-9%; p<0,0001), ventricular hypertrophy in the heart (+10%; p<0,044) in LP, but perivascular fibrosis was not different between
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groups. The levels of protein carbonyl (PC) in the heart were decrease in LP (-28%; p<0,0305), but the activity of catalase was lower at
the LP (-40%; p<0,0016). The levels of PC were lower in the brainstem of LP (-33%; p<0,002) and the superoxide dismutase and catalase
activity were lower (13% and 28%; p<0,044 and p<0,012), but the levels of reduced GSH and total glutathione were higher (+27%; p<0,039
and p<0,038).

Conclusdes/Conclusions: Low protein diet during adolescence leads to hypertension later in life, sustained by a greater sympathetic activity
which may lead to a structural vascular and cardiac alteration and depend on a disorganization of the redox state.

Palavras Chave/Key-words: low protein diet; high blood pressure; autonomic nervous system.
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Titulo/Title: Facilitation of Corticostriatal Transmission by Phosphodiesterase 10A Inhibition Attenuates L-DOPA-Induced Dyskinesias

Embasamento/Background: Long-term treatment for Parkinson’s disease (PD) with L-DOPA has been associated with side effects called
L-DOPA-induced dyskinesias (LIDs). The striatum is a key structure of the basal nuclei related to LIDs. The medium spiny neurons (MSNs)
make up approximately 95% of the neurons in the striatum and constitute the direct or indirect pathways of motor control. Chronic treatment
with L-DOPA is able to modulate these pathways. Much evidence suggests that LIDs would emerge as a result of an imbalance between the
direct and indirect pathways. The enzyme phosphodiesterase 10A (PDE10A) is mainly expressed in MSNs in the striatum and metabolizes
the second messengers (CAMP and cGMP), thus exercising a strong modulation of the activity of MSNs. Thus, our hypothesis is that
inhibition of phosphodiesterase 10A would have an anti-dyskinetic effect by modulating the activity of MSNs.

Métodos/Methods: All procedures were approved by the local ethics committee (CEUA-FFCLRP / USP (18.5.35.59.5). 6-OHDA lesioned
rats were chronically treated with L-DOPA (5 mg/kg/day plus benserazide 12,5 mg/kg/day, subcutaneously) once daily for one week. After
this period, dyskinetic rats received either vehicle (n = 6) or PDE10A inhibitor (PDE10A1) (1 mg/kg/day, oral gavage; n=7) one hour before
L-DOPA, once daily for two additional weeks. Behavioral analyzes were performed regarding the LIDs that affect the anterior, axial and
orofacial limbs of parkinsonian animals. The walking test was performed once a week, 1 hour after the administration of L-DOPA to monitor
the effect of L-DOPA antiparkinsonian activity in the animals. After treatment, extracellular electrophysiology was performed in vivo in the
parkinsonian striatum to characterize the activities evoked through cortical stimulation, and spontaneous MSNS activities.

Resultados/Results: PDE10Ai (1 mg/kg) decreased axial and forelimb dyskinesias in the third week of treatment (p<0.05 vs. vehicle +
L-DOPA) but didn’t interfere with the incidence of orofacial dyskinesias (p>0,05 vs. vehicle + L-DOPA). PDE10Ai (1 mg / kg) increased
the probability of triggering MSNs evoked by stimulation of the primary motor cortex (p<0.05 vs. vehicle + L-DOPA). The MSNs of the
animals treated with PDE10A1 (1 mg/kg) showed spontaneous activity significantly higher than the animals in the control group (p <0.05
vs. vehicle + vehicle).

Conclusoes/Conclusions: These data reinforce the discussion that animals treated with PDE10A inhibitors may have their dyskinesias
attenuated due to facilitated transmission of the cortico-striatal pathway and an increase in spontaneous activity of MSNs in the striatum.
Financial support: this work was funded by CAPES and FAPESP (processes 2017/00003-0 and 2018/12956-5)
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Titulo/Title: Effects of Excessive Chronic Supplementation of Omega 3 and Omega 6 on Weight and Body Development of Wistar Rats
Offspring After Weaning. Diego Francis Saraiva Rodriguez2, Matheus Felipe Zazulal, Shersey Gongalves de Oliveiral, Suellen Cristina
Baall, A

Embasamento/Background: Excessive polyunsaturated fatty acids (PUFAs) can have adverse effects on energy metabolism. Knowing this,
excessive intake of PUFAs rich in omega 6 (»-6), and omega 3 (©-3), during pregnancy and lactation, can modify the body development
of the offspring. However, few studies have investigated the body evolution of Wistar rat’s offspring, from the excessive supplementation
of PUFAs -6, and ®-3.

Meétodos/Methods: In this study (CEUA 1303), the offspring of 30 Wistar rats supplemented with PUFAs rich in ®-6 and ©-3, were separated
from weaning, at 21 days of age, and formed experimental groups according to sex: (CTLE-M and CTLE-F) control male and female
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animals, from mothers who were not supplemented; (SPL3-F), females from mothers supplemented with PUFAs rich in ®-3; (SPL3-M),
males from mothers supplemented with PUFAs rich in ®-3; (SPL6-F), females from mothers supplemented with PUFAs rich in ®-6;
(SPL6-M), males from mothers supplemented with PUFAs rich in @-6. Body weight (BW), naso-anal length (CNA), and LEE index, were
measured at 21, 30, 45 and 60 days of life and analyzed by Repeated Measurements ANOVA.

Resultados/Results: It was observed that, after 45 days of life, the offspring of SPL3 females had lower body weight when compared to
CTLE and SPL6. In the same way, both males and females SPL3, as well as the offspring of males SPL6, had lower CNA compared to the
CTLE, throughout the experimental period. However, it was observed that the animals of both genders SPL3 and SPL6, presented a higher
LEE index in relation to the CTLE, and in males this increase occurred after 30 days of life.

Conclusdes/Conclusions: Thus, it is possible to conclude that the chronic supplementation of ®-6 and ®-3, contrasts alterations on the
development of the offspring of Wistar rats after weaning, delaying body growth, as seen in the groups of both genders, and reducing weight
gain in the offspring of supplemented females, however influencing the increase in the LEE index of these animals.

Palavras Chave/Key-words: Metabolism, Fatty acids, Pregnancy
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Title: VASCULAR REACTIVITY IN THE PROCESS OF CARDIOVASCULAR EVOLUTION Duran, L.M.1, Moraes, L. H. 0.2,
Filogonio, R.1, Rodrigues, G. J.2, Leite, C.A.C.1 1 Departamento de Ciéncias Fisiologicas, Laboratorio de Zoofisiologia e Bioquimica
Comparativa 2 Departa

Introduction: Tetrapods had to face diverse new hemodynamic challenges during the evolutionary process to leave the aquatic environment
regarding thermoregulation, water balance, gas exchange and cardiovascular modulation to deal with the effects of gravity. Besides, the
majority of tetrapod species possesses vascular communication between systemic and respiratory circulation requiring hemodynamic
control for effective shunt adjustments. Experimental evidence indicates parasympathetic vascular innervation of the pulmonary artery is
the main modulatory mechanism for cardiac shunts in reptiles. We hypothesized that the modulatory mechanism is a primitive character and
so that should be present in all tetrapods with cardiac shunts.

Objective: We evaluated the presence of effective parasympathetic vascular innervation in the bullfrog, a basal tetrapod species.

Methods: For the experiments, we used 3 mm vascular rings from systemic and respiratory vessels obtained from bullfrogs, Lithobates
catesbeianus (n = 24): The vessels were mounted in a wire myograph and maintained in Krebs solution with gas with 98% O2 and 2%
of CO2. After normalization, we used electrical field stimulation (EFS - 0.5 — 16 Hz, 60 V, 30 s) to investigate the presence of vascular
innervation. After response curve was defined, we used cholinergic and adrenergic vasoactive drugs to address the nature of the autonomic
stimulus such as: Atropine, Phentolamine and Propranolol (EFS — 16 Hz, 60 V, 30 s after 30 minutes incubation) (CEUA - UFSCar:
6616040220)

Results: Pulmonary artery presented further blockage after atropine, indicating the presence of parasympathetic innervation and also, that
vascular contraction mediated by muscarinic receptors is the main nervous modulatory source in that segment. Mesenteric artery contraction
was blocked after both (Phentolamine and Atropine) indicating a significant presence of adrenergic type B receptors and cholinergic
receptors. Propranolol did not cause any significant blockade in any vessel. The femoral vein was the only vascular segment that did not
respond to the electric stimulation, thereby the blocker protocol was not applied to this vessel.

Conclusions and Support: The present study brings experimental evidence on the primitive condition for tetrapod vascular modulation.
Cholinergic nervous influences are present in both systemic and respiratory circuit and it is the main source of nervous stimulus for
contraction in the pulmonary artery.
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Title: ANTI-INFLAMMATORY RESPONSE OF BACTERIAL BIOCELLULOSE AND ALGINATE GEL IN SKIN BURN
Introduction: Engineering of new materials having therapeutic applications is a major issue in biomedicine. The biotechnology research field

aims at the use of natural and synthetic polymers, emerging materials with various properties. Among natural polymers, polysaccharides such
as cellulose and alginate have been considered for biomedical application because of their high availability and biocompatibility. Bacterial
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cellulose has been shown to be promising for wounds and burns healing, standing out for its appropriate physicochemical properties,
nanotechnology facet and nanofibres organized in a threedimensional network, which provides mechanical properties, high crystallinity,
malleability, porosity and hydrophilicity. Alginate is a malleable structure and easily associated with bivalent ions, such as calcium to form
hydrogel that resembles the extracellular matrix and wound moisture preservation. lon exchange between calcium from the biomaterial and
sodium from the wound leads to the formation of a stable gel.

Objective: Evaluate neutrophils and macrophages activity, IL-10 and TGF-f1 antiinflammatory response by treating skin burns with
cellulose and alginate gel.

Methods: The Animal Ethics Committee of the Herminio Ometto Foundation (CEUA_053/2018) previously approved the use of animals.
Male Wistar rats were anaesthetised with ketamine (75mg/kg) and xylazine hydrochloride (25mg/kg). An aluminium metal plate (2.0cm
diameter) was kept in contact with the animals back for 20 seconds at 120°C constant temperature. Oral analgesic dipyrone sodium (50mg/
kg) and tramadol injection (5mg/kg) was considered during 72 hours of the burning procedure. Four experimental groups: untreated, CMC
(Carboxymethylcellulose), Cellulose (CMC with bacterial cellulose) and Cellulose/alginate (CMC with bacterial cellulose and alginate).
The animals were followed by 7/14/21/28/35 days. Myeloperoxidase (MPO) and nacetylglycosaminidase (NAG) enzymes levels were
evaluated to determine neutrophil and macrophage activation, respectively, by biochemical assay. Moreover, IL-10 and TGF-$1 levels were
assessed by immunohistochemistry.

Results: Cellulose/Alginate group presented lower level of MPO on the 14th, 21st and 28th days compared to other groups. On the 21st
experimental period, cellulose groups also presented lower level compared to untreated and CMC groups. NAG evaluation also showed
lower levels for cellulose and cellulose/alginate groups compared to untreated and CMC groups, especially for cellulose/alginate on the
21st day. The other experimental periods all groups presented similar levels of MPO and NAG. Cellulose/Alginate group presented higher
level of TGF-B1 on the 21st day compared to the untreated group, and both of them, IL-10 TGF-f1 were also higher in Cellulose/Alginate
and Cellulose groups in the 28th day. The use of cellulose seems to reduce neutrophils activation; however, the association of cellulose
with alginate faster mediated the effect. Such association also contributed to reduce the macrophage activation, an anti-inflammatory effect,
without impairing the transition to tissue formation phase, since the association of cellulose and alginate enhanced IL-10 and TGF-f1
stimulation.

Conclusions and Support: The use of cellulose/alginate gel reduced the neutrophil and macrophageactivation, and enhanced IL-10 and
TGF-B1 levels, which could contribute to regulate the inflammatory response, a positive impact to treat chronic wounds and burn injuries.
SUPPORT: FAPESP 2019/14977-2
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Title: GAME-BASED LEARNING IN THE PROMOTION OF LEARNING IN MEDICAL SCIENCES: A SYSTEMATIC REVIEW

Introduction: Game-based learning (GBL) refers to an innovative approach derived from the use of games with educational value for
teaching purposes. Although several studies carried out related to games and teaching, just a few studies explored the effectiveness of using
game-based learning in the education of medical courses. This is how GBL aims to improve the assessment and analysis of the teaching
and learning process.

Objective: Therefore, this work aims to develop a systematic review to evaluate the effectiveness of this new methodology teaching the
medical field.

Methods: The pursuit for scientific evidence started by defining the terms, their combinations, and the boolean operators for association.
International electronic databases were chosen for the research (Web of Science, PubMed, BVS and Cochrane) to cover the most diverse
areas of health sciences. Original articles published between 2009 and 2019. Papers were selected by its relation with game-based learning
strategy, specially applied for the apprehension of knowledge in Medical Sciences undergraduated courses. International electronic databases
were chosen to compose this search, namely: Web of Science, PubMed, Biblioteca Virtual em Saude (BVS) and Cochrane Library. The
number of bases was determined due to their ability to filter articles published in the most diverse areas of health sciences.

Results: After searching on chosen databases, 31 papers were recovered. Applying inclusion and exclusion criteria, 6 were selected for
analysis to constituite this study. It is observed that there are few studies involving GBL being published in the last 10 years, considering the
inclusion and exclusion criteria chosen. These works come from medical schools from different countries, concentrated in North America
(Canada and USA), Europe (Spain, United Kingdom and Germany) and Oceania (Australia). It is noticed that the subjects presented as
learning objectives deal with the basic cycle of medical training, with games focusing on anatomy. Besides, into the medical specialties,
such as uroanalysis, neonatology and radiology, there are some GBL strategies. Most studies have a positive position in related to the use of
games in the teaching-learning process. The parameters used to assume this conduct are based mainly on the comparison between the GBL
methodology with the traditional methodologies .

Conclusions and Support: It is possible to conclude that the use of Game-Based Learning (GBL) techniques is capable to promote the
learning process in topics associated with Medical Sciences in Higher Education. The studies analyzed in this work managed, through their
own parameters, certification methodologies to prove that the GBL was efficient in the teaching process and that the students presented
satisfactory performance compared to the tradicional teaching methods. It is important to point out that, although GBL is a clear strategy
for the construction of active learning valid for the education of young people and adults, the games developed in the medical sciences may
not yet be, in fact, instruments that allow the student to be the center of the your own learning process. More research must be carried out
to assess whether the applied GBL techniques promote real active learning. However, the capacity of GBL to promote important aspects for
the construction of active teaching episodes is undeniable, such as peer interaction, engagement, motivation and fun.
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Title:t ASTROCYTE TO NEURONS LACTATE SHUTTLE (ANLS) MECHANISM IS INVOLVED IN WATER AND SODIUM SODIUM
INTAKE INDUCED BY ANGIOTENSIN II (ANG II) IN THE SUBFORNICAL ORGAN (SFO).

Introduction: Studies showed that ANLS mechanism activites GABAergic neurons involved with sodium avoidance behavior induced by
hypertonic Na+solution. We recently observed that inhibition of glial cells attenuates sodium intake induced by central ANG II. However,
the involvement of the ANLS mechanism in the water and sodium intake induced by ANG-II remains to be elucidated.

Objective: To analyze the involvement of the ANLS mechanism in the water and sodium intake induced by ANG II in the SFO.

Methods: Guide-cannula was implanted in the SFO of male Wistar rats [(280-320g) Ceua/CBiotec/UFPB n.133/2015]. Before the experimets,
the rats were adapted to drinking Na+solution in metabolic cages containing bottles of the water and sodium (0.3 M NaCl) for 5 days. Next,
we performed microinjections (100nl) of sterile saline (0.9%), ANG II (20 ng), a-CHCA [(4.5 pg) lactate transporter inhibitor - MCT or
Lactate (2 pg) into SFO, followed by water and sodium intake analysis during 2h. Statistical analysis: One-way (ANOVA), Newman-Keuls
post-test, P<0,05.

Results: ANG II into SFO produced increase in water (10.3 = 2.8 vs. 0.6 + 0.3 mL/2h, p=0.009, n=08) and sodium intake (5.7 + 1.3 vs. 0.1
+ 0.1mL/2h, p=0.002, n=08). Previous Lactate microinjection attenuated water (3.1 £ 0.8 vs. 10.3 £ 2.8mL/2h, p=0.03, n=08) and sodium
intake induced by ANG-II (2.3 £ 0.9 vs. 5.7 + 1.3 mL/2h, p=0.04, n=08). Furthermore, a-CHCA potentiated water (18.2 +2.6 vs. 10.3 £ 2.8
mL/2h, p=0.04, n=05) and sodium intake induced by ANG II into SFO (12.6 + 1.8 vs. 5.7 + 1.3 mL/2h, p=0.01, n=05).

Conclusions and Support: Our results suggest that ANLS mechanism is involved in the water and sodium intake responses induced by ANG-
I in the SFO. Financial Support: CAPES, CNPgq.
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Title: HYPERCALORIC AND RESTRICTIVE DIETS AFFECT HISTOLOGICAL AND INFLAMMATORY PATTERNS IN THE LIVER
OF MICE DAMS

Introduction: A variety of conditions, such as unbalanced maternal nutrition, exposure to environmental insults, infection or stress, occurring
during fetal development can lead to health dysfunctions in the offspring. Studies with rodent models have demonstrated an association
between hypercaloric diet (HD) exposition during gestation, and a higher risk of adverse outcomes in the offspring, for instance, congenital
anomalies, and of developing obesity and metabolic syndrome. It is known that HD promotes liver dysfunction, such as nonalcoholic
steatohepatitis (NASH).

Objective: Analyze the effects of the diet interventions in the dams, assessing the histological characteristics of the liver related to cellular
damage and inflammation.

Methods: The Institutional Animal Care and Use Committee of UFCSPA (#388/15) approved this study. Thirty female BALB/c albino mice
(60 days old) were separated in 3 different groups (n=10/group) and individually housed. To the control group (CONT) was administrated a
standard mice chow ad libitum, with a total energy content of 3.4 kcal/g; the restrictive diet group (RD) had 30% reduction in the standard
chow amount, compared according to the consumption of CONT group; and the hypercaloric diet group (HD) was fed with a special chow
ad libitum, with total energy content of 4.9 kcal/g. Diet adaptation lasted 25 days, after they were housed with males for mating. When
pregnant they were housed in separate cages until delivery. On the first postpartum day, litters were standardized at 6 pups. After weaning,
the dams were euthanized, and hepatic tissue was collected for further analysis. In the liver, four-micrometer sections of formalin-fixed
and paraffin-embedded tissue slices were stained with hematoxylin-ecosin. A pathologist, blinded to experimental protocol, analyzed all
liver fragments using light microscopy. The histological features were grouped into 3 broad categories: steatosis, inflammatory lymphocyte
infiltration and ballooning. These features were used for diagnostic categorization of NASH according a scoring system described by
Kleiner et al. (2005). Liver concentrations of interleukin 6 (IL-6) and tumor necrosis factor alpha (TNF-alfa) were analyzed by enzyme-
linked immunosorbent assay (ELISA) (Sigma-Aldrich), according to the manufacturer’s instructions.

Results: Histological evaluation of the liver demonstrated the presence of low lobular inflammatory infiltrate, hepatocellular ballooning
and mild steatosis in HD-fed mice. Our findings are graded as 1 for inflammatory infiltrate, 2 for hepatocyte ballooning and 2 for steatosis.
According Kleiner’s system, scores > 5 are correlated with a diagnosis of NASH, which is the case for HD-fed dams. CONT and RD groups
did not show features of liver injury. The ELISA assay shows that IL-6 had no differences among the groups. There is an increase in TNF-
alfa in HD dams compared to CONT and RD (p=0.046).
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Conclusions and Support: In our findings HD-fed dams’ hepatic tissue had low lobular inflammatory infiltrate, hepatocellular ballooning
and mild steatosis, which according to Kleiner’s system, represent scores correlated with a diagnosis of NASH. Our findings also showed an
increase in TNF-alfa in the liver of HD dams, compared to CONT and RD, indicating a pro-inflammatory status. Support: CAPES, CNPq,
UFCSPA
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Title: EFFECTS OF LINSEED OIL SUPPLEMENTATION ON GLYCEMIA AND LIPID PROFILE IN PHYSICALLY ACTIVE MEN
SUBMITTED TO A HIGH INTENSITY EXERCISE

Introduction: The linseed oil has increased omega-3 fatty acid concentration and has been considered as a potential oil source for
improvement of glyco-lipid variables.

Objective: The aim of study was to investigate the effects of linseed oil supplementation on blood pressure levels, serum glucose levels and
lipid profile in physically active men submitted to a high intensity physical exercise.

Methods: The study was approved by the research ethics committee of the medical science center, Federal University of Paraiba (protocol
n® 3.066.373). Twenty male subjects, aged 18 - 39 years, physically active and who do not have chronic non-communicable diseases. The
subjects were randomly distributed into 03 groups: Group 01- Placebo + Exercise; Group 02- Flaxseed Oil (6g/day) + Exercise; Group
03 - Flaxseed Oil (12g/day) + Exercise. Supplementation was performed for 07 days. Participants were submitted to a running session on a
treadmill for 40 minutes, consisting of 05 minutes of warm (4-5Km/h), 30 minutes with the intensity determined by the heart rate reached
in 70-75% of VO2 maximum and 05 minutes of warm (4-5Km/h). Blood pressure, maximum heart rate, anthropometric variables [weight,
height, waist circumference, body mass index (BMI) and fat percentage] and biochemistry (glycemia and lipid profile) were measured.

Results: Height, weight, body fat percentage, body mass index (BMI) and waist-hip ratio (WHR) were similar between the groups.
Levels of systolic and diastolic blood pressure were similar between the groups, and did not differ before and after the intervention with
supplementation and physical exercise. Fasting serum glucose levels were significantly reduced (98.90 + 12.23 vs 89.99 + 11.98 mg/dL,
p<0.05) in participants who received 06g/day of linseed oil. HDL and LDL levels were similar in all groups.

Conclusions and Support: Supplementation with 06g/day of flaxseed oil for seven days effectively reduced serum glucose levels, but did not
result in differences in blood pressure and lipid profile.
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Title: EFFECTS OF CLIMATE CHANGE ON THE PHYSIOLOGY OF MARINE ANIMALS

Introduction: The uptake of CO2 by the ocean induces changes in seawater chemistry that could have drastic impacts on ecosystems and in
the biology of animals. The increase in atmospheric CO2 concentration has been associated with global temperature elevation and ocean pH
reduction. It is estimated that ocean pH might be reduced from 8.1 to 7.7 until the end of the century it may get to 7.4 until 2300. Mean global
sea surface temperature increased 0.130C per decade since 1979. Although some species may be more resilient than others and adaptative
processes could reduce some of the negative consequences expected, studies have shown that ocean acidification, temperature increase, and
salinity alterations, resulting from sea level rise, may alter the biology of several species.

Objective: Changes in pH, temperature and salinity might alter important physiological processes, such as metabolism, acid-base balance,
respiration, osmoregulation, cardiac beat, thermal tolerance, nitrogen excretion, chemoreception. If these alterations persist after long-
term exposure, the alterations might have as a result the impairment of survive, growth and reproduction. In addition such responses are
also expected to compromise marine biodiversity through species local extinctions (species stop occurring in a specific area) and species
invasions (species growing in the places where they have never existed before). Compared with terrestrial ecosystems, the impacts of
climate change on the aquatic fauna are likely to be more dangerous, since fishes and invertebrates are ectotherms. Additionally, organisms
that inhabit the intertidal zone live at their maximum tolerance limit and climate changes might impose bigger challenges than these
organisms can tolerate.

Methods: Understanding the effects of climate change on the physiology of living beings is one of the challenges confronted by current
science. The number of studies investigating the effects of climate changes over the physiology of marine animals has increased. However,
there is a gap when it comes to investigations that involve long-term exposition (e.g., several generations), early ontogenetic stages, the
tradeoffs involved in adaptation and the synergistic effects among several environmental factors related to climate changes.
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Results: Furthermore, researchers should establish links between field studies reporting a climate change-induced effect at the ecosystem
level and laboratory studies explaining the reasons for such an effect. The few studies that evaluated the combined effect of acidification
with other variables have suggested that this synergy may alter more drastically the physiology of animals. These studies could contribute
to advance the current knowledge in climate change and aid in forming of the mitigation and adaptation measures.

Conclusions and Support: The United Nations proclaimed a Decade of Ocean Science for Sustainable Development, to be held from 2021
to 2030. Key actions include promoting the Ocean Decade among the scientific community, accelerating scientific initiatives, and exploring
opportunities for fundraising.
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Title: CONDITIONAL DELETION OF RIC-8B GENE IN OLFACTORY SENSORY NEURONS LEADS TO INCREASED
HYPERCAPNIC VENTILATORY RESPONSE

Introduction: The main physiological function of breathing is the maintenance of blood gases (CO2 and O2) homeostasis. For this fine
tuning to take place, the central nervous system (CNS) must receive refined and accurate information. Among the neural clusters that control
respiratory activity, the ventral medullary surface region of the brainstem, namely the retrotrapezoid nucleus (RTN) is capable of detecting
increases in the partial pressure of CO2, composing the process of central chemoreception. It is characteristic of chemoreceptors in addition
to their sensitivity to CO2 and pH, an excitatory neurochemical phenotype and projections to the respiratory pattern generators. It is also
known that rodents can detect CO2 by the olfactory and taste system. CO2-sensitive olfactory epithelium neurons (GC-D+) project to a
sequence of caudal glomeruli in the olfactory bulb that are anatomically segregated from other olfactory projections, forming a distinct
subsystem of the main olfactory system.

Objective: Considering that Ric-8B conditional knock-out mice are anosmic, and this may reveal a possible contribution of this olfactory
chemoreception system to the central one, our hypothesis is to test the functional consequences of the Ric-8B gene knock-out in the
olfactory epithelium neurons to the chemoregulation control of breathing. Therefore, our proposal will be to evaluate baseline and the
hypercapnic ventilatory response (HCVR) among Ric-8B conditional knock-out mice (cKO) presenting none of the Ric-8b protein in the
olfactory epithelium sensory neurons and wild-type conscious mice.

Methods: To fulfill our goals, we used the whole-body pletismography technique. Conscious mice were kept in a sealed chamber whereby
ventilatory parameters can be obtained. Hypercapnia was induced by increasing CO2 up to 7% for 10 minutes. Ventilation (VE), tidal
volume (VT) and respiratory frequency (fR) were quantified every 30 seconds of a section of the 10-minute-record.

Results: Hypercapnia (FiCO2 = 7%) showed a further increase in VE (7627,9 = 1779,9, vs. wild-type: 5758,7 + 957,5 ml/min/g), VT (22,3
+ 2.7, vs. wild-type: 17,6 + 2,1 ml/g) and fR (337,1 £ 62,5, vs. wild-type: 324,5 + 27,8 breaths/min) in Ric-8b compared to wild-type mice.

Conclusions and Support: Our preliminary data suggest that the olfactory epithelium sensory neurons chemoreception may also contribute to
the process of central chemoreception once the lacking of Ric-8B gene in the olfactory epithelium sensory neurons leads to further increase
in the ventilatory responses to CO2. Financial Support: FAPESP, CAPES/PROEX and CNPq. CEUA N° 8033310719.
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Title: FACILITATION OF CORTICOSTRIATAL TRANSMISSION BY PHOSPHODIESTERASE 10A INHIBITION ATTENUATES
L-DOPA-INDUCED DY SKINESIAS

Introduction: Long-term treatment for Parkinson’s disease (PD) with L-DOPA has been associated with side effects called L-DOPA-induced
dyskinesias (LIDs). The striatum is a key structure of the basal nuclei related to LIDs. The medium spiny neurons (MSNs) make up
approximately 95% of the neurons in the striatum and constitute the direct or indirect pathways of motor control. Chronic treatment with
L-DOPA is able to modulate these pathways. Much evidence suggests that LIDs would emerge as a result of an imbalance between the direct
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and indirect pathways. The enzyme phosphodiesterase 10A (PDE10A) is mainly expressed in MSNs in the striatum and metabolizes the
second messengers (cCAMP and cGMP), thus exercising a strong modulation of the activity of MSNs. Thus, our hypothesis is that inhibition
of phosphodiesterase 10A would have an anti-dyskinetic effect by modulating the activity of MSNs.

Objective: To investigate how the modulation of MSNs influences the anti-dyskinetic effects of a new PDE10A inhibitor (PDE10AI) in a
mouse model with PD.

Methods: All procedures were approved by the local ethics committee (CEUA-FFCLRP / USP (18.5.35.59.5). 6-OHDA lesioned rats
were chronically treated with L-DOPA (5 mg/kg/day plus benserazide 12,5 mg/kg/day, subcutaneously) once daily for one week. After
this period, dyskinetic rats received either vehicle (n = 6) or PDE10Ai (1 mg/kg/day, oral gavage; n=7) one hour before L-DOPA, once
daily for two additional weeks. Behavioral analyzes were performed regarding the LIDs that affect the anterior, axial and orofacial limbs
of parkinsonian animals. The walking test was performed once a week, 1 hour after the administration of L-DOPA to monitor the effect of
L-DOPA antiparkinsonian activity in the animals. After treatment, extracellular electrophysiology was performed in vivo in the parkinsonian
striatum to characterize the activities evoked through cortical stimulation, and spontaneous MSNs activities.

Results: PDE10AI (1 mg/kg) decreased axial and forelimb dyskinesias in the third week of treatment (p<0.05 vs. vehicle + L-DOPA) but
didn’t interfere with the incidence of orofacial dyskinesias (p>0,05 vs. vehicle + L-DOPA). PDE10Ai (1 mg/kg) increased the probability of
triggering MSNs evoked by stimulation of the primary motor cortex (p<0.05 vs. vehicle + L-DOPA). The MSNs of the animals treated with
PDE10AI (1 mg/kg) showed spontaneous activity significantly higher than the animals in the control group (p <0.05 vs. vehicle + vehicle).

Conclusions and Support: These data reinforce the discussion that animals treated with PDE10A inhibitors may have their dyskinesias
attenuated due to facilitated transmission of the cortico-striatal pathway and an increase in spontaneous activity of MSNs in the striatum.
Financial support: this work was funded by CAPES and FAPESP (processes 2017/00003-0 and 2018/12956-5)
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Title: HISTAMINERGIC MODULATION OF BREATHING AT THE LEVEL OF VENTRAL MEDULLARY SURFACE

Introduction: Histaminergic neurons of the posterior hypothalamic tuberomammillary nucleus (TMN) are pH-sensitive and contribute to
behavioral responses to CO2 including arousal and increased respiratory activity.

Objective: Considering histaminergic neurons project to several brainstem respiratory centers including the ventral medullary surface near
the retrotrapezoid nucleus (RTN), and since chemosensitive RTN neurons are an important source of CO2/H+-dependent respiratory drive,
in the present study our aim is to investigate how histamine modulates chemosensitive RTN neurons in brain slices and in anesthetized rats.

Methods: In brain slices obtained from rat pups (7-12 days old), chemosensitive RTN neurons were identified in cell-attached voltage-clamp
mode by their characteristic firing response to CO2 (> 0.8 Hz increase in activity in response to 10% CO2. We also measured mean arterial
pressure (MAP) and diaphragm muscle activity (DIAEMG) in urethane-anaesthetized, vagotomized and artificial ventilated male Wistar
rats.

Results: We found that most chemosensitive RTN neurons showed a dose-dependent increase in activity in response to bath application
of histamine dihydrochloride (HD: 1-25 uM). The increased activity of RTN neurons by HD (25 uM) was completely blocked after bath
application of the H1 receptor antagonist DPH (diphenhydramine hydrochloride; 100 uM) (1.1 £ 0.1 Hz to -0.06 + 0.2 Hz; n = 7) or the
H2 receptor antagonist ranitidine (ranitidine hydrochloride; 10 uM) (1.0 = 0.2 Hz to 0.3 £ 0.3 Hz; n = 5). In urethane-anesthetized rats,
unilateral injection of HD (25 mM - 50 nl) into the RTN increased DIAEMG amplitude (19.5 + 4.3 vs. saline: -1.1 + 1.3%), without changes
DIAEMG frequency or MAP. Bilateral injections of DPH (0.5 mM) into the RTN decreased DIAEMG amplitude (-62.6 + 14.5. vs. saline:
-1.1 + 1.3%), DIAEMG frequency (-66.4 + 13.4 vs. saline: -1.5 + 1.9%) and MAP (-43.67 + 8,4 vs. saline: -3.2 = 1.7 mmHg). Besides the
massive reduction of basal breathing activity, the hypercapnic ventilatory response was preserved in urethane-anesthetized.

Conclusions and Support: These results suggest that histamine directly activates chemosensitive RTN neurons by activation of H1 and H2

receptors and that histaminergic signaling in the RTN could be involved in the modulation of breathing. Financial Support: FAPESP, CNPQ
and NIH.
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Title: CONTINUOUS USE OF ORAL CONTRACEPTIVE COMPOSED BY DROSPIRENONE AND ETHINYLESTRADIOL
CHANGES VAGINAL CYTOLOGY AND WEIGHT OF UTERUS IN SWISS MICE
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Introduction: The combined oral contraceptive (COC) is an effective method of contraception used by 9% of the world’s female population
of reproductive age. Many women choose continuous use of contraceptives to avoid menstruation and symptoms of premenstrual tension.
However, there is poor information about the effects of this use in morphology of uterus.

Objective: The aim of this study was to evaluate the effects of continuous use of combined oral contraceptives composed of drospirenone
and ethinyl estradiol in the uterus of female mice.

Methods: Swiss mice of 80 days old received daily 0.6 pg of ethinyl estradiol and 60 pg of drospirenone (COC group n = 6) or vehicle
(distilled water; CTL / control group n = 6) by gavage for 35 days. Vaginal cytology was recorded weekly, and after 35 days of treatment,
mice were euthanized and uterus was removed, weighed and processed to perform morphological analyze (CEUA UFRJ-Macaé approval
number: MACO039).

Results: During treatment, the COC group stopped cycling normally and vaginal cytology showing characteristics of the metestrus and
proestrus phases, this effect is known as “COC hormonal stimulation”. The uterus weight differed significantly between groups (COC: 5.7
+ 0.3 mg /g BW and CTL: 4.7 + 0.3 mg / g BW). n morphological analyzes no alteration of histology of uterus was seen when compared
to control group.

Conclusions and Support: The continuous treatment with the combined oral contraceptive drospirenone and ethinyl estradiol had hormonal
action proved by increasing the uterine weight and changing the cyclic pattern of vaginal cytology, but but did not change the uterine
morphology
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Title: QUERCETIN ENHANCES VASCULAR ENDOTHELIAL GROWTH FACTOR AND MUSCARINIC RECEPTOR EXPRESSION
IN PANCREATIC ISLETS AND REVERSES HYPERTENSION OF THE 2K1C RATS

Introduction: Hypertension often occurs in association with insulin resistance and other components of the cardio metabolic syndrome.
It has been indicated by experimental evidence that oxidative stress plays an important role in the hypertension. Increased angiotensin
II increases oxidative stress and may compromise pancreatic function. The pancreas is susceptible to oxidative stress due to the low
expression of antioxidant enzymes in the islets and consequently promotes the deterioration of the islets. Quercetin supplementation
promote improvement of the hypertensive clinical condition due to their anti-oxidative function.

Objective: The aim of this study was to evaluate the anti-oxidant action of quercetin in 2K1C (two-kidney, one-clip) hypertensive rats, and
to define the molecular mechanisms in pancreatic islets.

Methods: This project was approved by the ethics committee of the Herminio Ometto University Center (number 013/2019). Surgery was
performed to make 2K 1C hypertensive Wistar rats. Animals were anesthetized with a mixture of ketamine and xylazine, then a silver clip
was inserted on the left renal artery. Sham rats received the same treatment except for placement of silver clips. Systolic blood pressure
(SBP) was measured once a week by tail cuff plethysmography and rats with SBP>160mmHg were considered hypertensive and used for
experiments. Three months after surgery, rats were randomly divided into three groups: group Sham rats received vehicle, carboxymethyl-
cellulose, group hypertensive rats received vehicle, and group rats received quercetin (50mg/kg/day, orally, 35 days). Glucose tolerance
test (GTT), insulin tolerance test (ITT) were performed before and after quercetin supplementation. Blood was collected at the time of
euthanasia, via cardiac puncture, and pancreatic islets were isolated by collagenase digestion of the pancreas. Serum biochemical analyses
of lipid profile and TBARS were performed. The western blotting was performed for catalase, SOD-2, VEGF (vascular endothelial growth
factor), muscarinic receptors 1 and 3 in isolated islets. Results are presented as means =SEM, statistical significance (p<0.05) was assessed
using ANOVA-Tukey’s multiple comparisons test.

Results: Our results showed that the left kidney weight (g) (1.3£0.006) was reduced compared to the right kidney weight (1.5+£0.007) in
the clipped rats and prove the animal model of hypertension (p=0.03). Hypertension (mmHg) was reduced in quercetin rats (126+5) at the
level of Sham rats (135+7) and hypertension decreased by 40% compared to the hypertensive rats (218+6). Serum levels of TBARS (mM/
mg protein) were reduced in quercetin rats (0.0005+£0.0001) compared to the hypertensive rats (0.001+2.6e-005) and prove the anti-oxidant
effect of quercetin (p=0.0002). The lipid and glycemic profile, GTT, ITT and levels of oxidative stress markers in isolated islets, catalase
and SOD-2 were not different in all rats. However, we observed an increase in quercetin rats of VEGF (1.3840.1) and Muscarinic receptor
1 (0.63+0.1) in pancreatic islets compared to the hypertensive rats (0.36+0.1) and (0.2840.05), p=0.02, respectively.

Conclusions and Support: Renal hypertension was reversed by quercetin and it suggests preventing the progression of pancreatic dysfunction,

ensuring greater vascular endothelial growth factor that important to blood supply and a greater muscarinic receptors expression that
regulate insulin secretion. Support: Herminio Ometto University Center.
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Title: KATP CHANNELS IN GLYCINERGIC NEUROTRANSMISSION IN THE DORSAL COCHLEAR NUCLEUS

Introduction: Cartwheel neurons from the dorsal cochlear nucleus (DCN) are glycinergic interneurons and the main source of inhibition on
the fusiform neurons, the main excitatory neuron in the DCN. Changes in DCN inhibition may be relevant to the development of tinnitus,
which related to DCN hyperactivity. Cartwheel (CW) neurons are mostly spontaneously active producing a strong tonic glycinergic inhibition
of the fusiform neurons Data from our laboratory demonstrated that open ATP-sensitive potassium channels (KATP) are responsible for
the existence of a small fraction of silent CW neurons that do not fire spontaneously, hyperpolarizing the membrane potential below AP
threshold.

Objective: The objective of our work is to investigate the impact of of the KATP channels modulation on glycinergic neurotransmission
between cartwheel and fusiform neurons in the DCN.

Methods: We used Wistar Hannover rats between 17-22 days of age. The animal handling protocol was approved by the Animal Use Ethics
Commission (CEUA) of FMRP-USP (protocol 006/2020). The animals were anesthetized with isoflurane and quickly beheaded to remove
the brainstem and coronal slices of 200 um were obtained. Electrophysiological recordings were performed using whole-cell patch-clamp
techniques using an electrode internal solution with potassium gluconate as main ion. The effect of drugs was statistically analyzed using
the paired Student’s t-test in external saline with 10 mM glucose.

Results: The application of the KATP antagonist tolbutamide, increased the frequency of inhibitory postsynaptic currents (sIPSCs) in
fusiform neuron from 17.7 =2 Hz to 24.1 = 3 Hz (n=7; p= 0.01) as well as the amplitude (from 52.2 + 7 pA for 61.9 £ 7 pA; n=7; p=0.06).
On the other hand, the activation of the KATP channels with diazoxide decreased the frequency of sIPSCs from 18.6 £ 1.2 Hzto 11.5+ 1.4
Hz (n=5; p=0.002) and the amplitude of 60.4 + 6.6 pA for 40.9 + 2.5 pA (n=5; p=0.02). We also compared the glycinergic neurotransmission
in the fusiform neuron in 5 mM glucose, and the frequency and amplitude of the sSIPSCs were similar to those of 10 mM glucose (dados)
suggesting that KATP channels are not affect by deacresing glucose in half. We performed recordings of cartwheel neurons using aCSF with
5 mM glucose and the proportion of quiet and active neurons remained as 20% of quiet neurons versus 80% of active neurons (n=5 quiet and
n=16 active), the same was previously observed in 10mM glucose. The membrane potentials of the quiet neurons were more hyperpolarized,
similar to those observed in 10 mM glucose (active: -78.7 = 1.7 mV, silent: -89.2 + 4.6 mV, p=0.0191).

Conclusions and Support: We conclude that glycinergic neurotransmission in the fusiform neuron is affected by the activity of the
KATP channel and that variations in external glucose seen to have little impact on the inhibitory CW neuron activity and glycinergic
neurotransmission. Thus modulation of KATP channel can have a relevant impact on DCN excitability.

ID: 3600
Area: FISIOLOGIA DE ORGAOS E SISTEMAS: ENDOCRINA
Forma de Apresentagdo: E-POSTER

Autores: SIMINO, L A P (UNICAMP, LIMEIRA, SP, Brasil), PANZARIN, C (UNICAMP, LIMEIRA, SP, Brasil), GERALDO, M V
(UNICAMP, CAMPINAS, SP, Brasil), IGNACIO-SOUZA, L M (UNICAMP, LIMEIRA, SP, Brasil), MILANSKI, M (UNICAMP,
LIMEIRA, SP, Brasil), TORSONI, M A (UNICAMP, LIMEIRA, SP, Brasil), TORSONI, A S (UNICAMP, LIMEIRA, SP, Brasil)

Instituigdes: UNICAMP - Limeira - Sao Paulo - Brasil
Title: THE NEW LET-7/AMPK AXIS MAY BE INVOLVED IN THE GENESIS OF OBESITY-INDUCED FATTY LIVER

Introduction: Let-7 represent a family of microRNAs (miRs) and were one of the first miRs to be discovered. Processing and maturing of
Let-7 are controlled by LIN28, an RNA-binding protein, and the Let-7/LIN28 axis has been recently implicated in the regulation of multiple
aspects of glucose metabolism and lipid metabolism. On the other hand, AMPK is a serine/threonine kinase known as a cellular energy
sensor. Its activation in the liver leads to the suppression of fatty acids (FA) and triglycerides (TAG), while it activates oxidative processes.
Although previous bioinformatic analysis of our laboratory demonstrated that Prkaa2, the gene that encodes AMPK protein, may be a target
of Let-7 repression, there are no studies describing the role of Let-7 in the regulation of AMPK activity.

Objective: To investigate whether Let-7 plays a role in the regulation of AMPK in two different models of obesity-induced fatty liver.

Methods: Two different models of obesity-induced fatty liver were applied: 1) Male swiss mouse were fed standard chow (SC) or an high-
fat diet (HFD — 45% fat) for eight weeks; samples of the blood and liver were collected for the analysis; 2) Female Swiss mice were fed SC
or HFD for 4 weeks and then mated with control male mice; blood and the liver of the male offspring were collected at the delivery day for
the analysis. A mouse hepatocyte cell line (AML12) was cultured to evaluate lipid accumulation and Let-7/AMPK axis after treatment with
FA, glucose and insulin.

Results: Obese male mice that received HFD for eight weeks had higher serum glucose, insulin and TAG. At the time, they presented fat
accumulation within the liver and higher expression of hepatic Let-7, with lower Prkaa2 levels. Accordingly, offspring from obese dams had
higher levels of glucose, insulin, TAG and FA in serum, along with fat accumulation in the liver and modulation in hepatic Let-7/Prkaa2
expression. Interestingly, the treatment with either FA or glucose in AMLI12 lead to fat accumulation and Prkaa2 downregulation, while
the transfection with Let-7 inhibitor rescued Prkaa2 levels and prevented lipid accumulation. Finally, Let-7 inhibitor transfection into liver
samples of offspring from obese dams rescued LIN28 and pAMPK content.
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Conclusions and Support: The results show strong evidence that Prkaa2, the gene that encodes AMPKa2, may be regulated by Let-7
microRNA levels, and that the potential Let-7/AMPK axis may be involved in the obesity-induced fatty liver development. Financial
Support: Funda¢ao de Amparo a Pesquisa do Estado de Sdo Paulo (FAPESP), grant #2015/01947-7. Ethics Committee on the Use of
Animals of the State University of Campinas (CEUA/UNICAMP): Protocol #3963-1
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Title: NEUROSCIENCE AND EDUCATION: A NECESSARY DIALOGUE TO IMPROVE THE TEACHING-LEARNING PROCESS.

Introduction: Educational processes require knowledge of how to teach and learn. “Neuroeducation” is an interdisciplinary field that
articulates neuroscience and education to promote a better understanding of how the brain work, including the cognitive and emotional
processes related to learning.

Objective: To report on the workshop “Contributions that the dialogue between neuroscience and education can bring to the improvement of
teaching-learning processes”, offered to undergraduate students of teacher training courses of the Federal University of Pampa.

Methods: This study was approved by the Research Ethics Committee of Federal University of Pampa (3.138.705). Seventeen future
teachers participated in the workshop, 58.82% of them were female (n = 10), 29.41% (n = 5) male and 2 did not report (11.76%). The first
part of the workshop aimed to understand students’ perceptions about neuroscience; for this, we use an online tool (mentimeter.com) and
asked participants to indicate the first word that came to their minds when they hear “neuroscience”. In the sequence, we discussed the
importance of neuroscience in our everyday, and asked: “Nowadays neuroscience is in fashion, but is everything that we know about the
brain true?”. After, we applied a questionnaire containing affirmations and myths related to neuroscience. The participants should indicate
whether they agreed, disagreed, or had no opinion for each one. We use the affirmations presented in the questionnaire to work on some
important concepts of neuroscience and education, as neuroplasticity, emotions, learning consolidation, and others.

CLIT3

Results: In the first activity, the most mentioned words were “learning”, “brain” and “scientific study”. In the questionnaire applied latter,
we verify that most of the students consider true some verdict information about the brain function. For example, when we affirmed that
neuroscience investigate the functions of the central nervous system, 82.35% agreed; 11.76% disagreed; and 5.88% had no opinion. When
we affirm that learning is the process of new acquisitions constituted through new and/or different experiences, 94.12% agreed; and 5.88%
(n=1) had no opinion. But some brain important concepts are not clear to the futures teachers. One example was the neuroplasticity. When
we affirm that the nervous system has the ability to change, adapt and shape along neuronal development, what is called neuroplasticity,
58.82% agreed; and 41.18% had no opinion. In the same way, some participants also believe in neuromyths. When we affirmed that we
use only 10% of brain capacity 29.41% agreed; 58.82% disagreed; and 11.76% had no opinion. In the statement that after some critical
periods in childhood some things cannot be learned, 17.65% agreed; 58.82% disagreed; and 23.53% had no opinion. In the evaluation of
the workshop, after discussions and elucidations about neuroscience, the participants evaluated the workshop positively, highlighting the
methodology, the importance of topics addressed, as neuromyths, and understanding of brain functioning.

Conclusions and Support: Our results demonstrate that the training of educators in neuroscience can positively help education, as it promotes

a better understanding of the learning process, and avoid misconceptions about brain functioning. Support: IBRO/IBE-Unesco. PROEXT/
Unipampa.
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Title: HYPERCAPNIA INDUCES SELECTIVE ACTIVATION OF MICROGLIA AT THE LEVEL OF RETROTRAPEZOID NUCLEUS
Introduction: Microglia are resident immune cells in the brain considered constitutively active because of their continuous surveillance
function. They survey the activity of neuronal circuits via fine processes and respond to a broad range of brain insults which can disrupt

brain homeostasis.

Objective: The current study examines the hypothesis that microglia cells can exhibit changes in their morphological characteristics elicited
by high levels of CO2 (hypercapnia) in the ventral medullary surface in a region called retrotrapezoid nucleus (RTN).

Methods: C57B1/6 mice (CEUA: 8256040619) were subjected to hypercapnia (7% CO2, 21% 02, bal N2) or normocapnia (N: 21% O2, bal
N2) for 1 hour. The microglia branches and number of endpoints/cell were quantified from immunohistochemistry images of RTN region
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using skeleton and fractal analysis. The expression of P2Y'12 receptors (selective marker for microglia in the central nervous systems) was
also analyzed using optical density (OD) method.

Results: Quantitative analysis reveals that exposure to hypercapnia decreased the number of branches of microglia cells in the RTN region:
(branch number/cell: 1437 + 87, vs. N: 1623 £ 29, p = 0.034) and (end points/cell: 54 + 3, vs. N: 63 £ 2, p = 0.024). However, after fractal
analysis, no differences were observed in the circularity of microglia in the group exposed to hypercapnia (0.847 + 0.006, vs. N: 0.850
+ 0.007, p = 0.6). According to our data, hypercapnia decreased P2Y 12r expression (0.6580 + 0.010 vs. N: 0.5520 + 0.038, p = 0.026)
indicating an activation state of microglia cells.

Conclusions and Support: Our partial findings illustrate that microglia activation after hypercapnia includes both decreased cell ramification
and decreased expression of P2Y12 receptors within RTN region. Importantly, the quantitative analyses of microglial morphology and
phenotype are feasible and would assist in the comprehensive identification of neuroinflammatory condition caused by increased CO2
levels. Financial support: FAPESP, CAPES/PROEX and CNPq
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Title: INHIBITION OF ANANDAMIDE HYDROLYSIS AS A STRATEGY TO COUNTERACT RESPIRATORY ABNORMALITIES
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Introduction: Anandamide is an endocannabinoid with therapeutic potential to treat neurological and psychiatric disorders. Here, we tested
the hypothesis that URB597, an anandamide hydrolysis inhibitor, counteracts the impaired response to hypercapnia observed in an animal
model of Parkinson’s Disease (PD).

Objective: To test the effects of URB597 in the respiratory and neuroanatomical deficits observed after lesion of the substantia nigra

Methods: Male Wistar rats (300-360g; CEUA: 5513240518) received 6-OHDA (12 mg/2 mL) or vehicle into the dorsal striatum bilaterally
and after 40 days respiratory parameters (respiratory frequency (fR), tidal volume (VT) and ventilation (VE)) were recorded by whole-body
plethysmography. For the recordings, animals received intraperitoneal injections of URB597 (0.3 mg/kg) or vehicle and were exposed to
15 min of normoxia (21% 02, 79% N2), 15 min of hypercapnia (7% CO2, 79% N2), and 15 min of recovery. Imnmunohistochemistry was
also performed to evaluate expression of tyrosine-hydroxylase (TH) in the Substantia Nigra (SN) and Phox2b in the retrotrapezoid nucleus
(RTN).

Results: Injections of 6-OHDA in the striatum led to a decrease in the total number of TH neurons in SN (6-OHDA + vehicle: 178+17
and 6-OHDA + URBS597: 190+25 vs. vehicle + vehicle: 702469, p<0.05) and Phox2b neurons in the RTN (6-OHDA + vehicle: 69+14, vs.
vehicle + vehicle: 178431 neurons, p<0.05). URB597 was able to decrease the number of Phox2b neurons in the RTN (Vehicle + URB597:
75+22, vs. vehicle + vehicle: 178431 neurons, p<0.05). Animals treated with 6-OHDA and URB597 also presented a decrease in the number
of Phox2b neurons in the RTN (6-OHDA + URB597: 59420, vs. vehicle + vehicle: 178431 neurons, p<0.05). Regarding ventilation, when
data were analyzed as a time-course (10 sec interval) 6-OHDA animals presented higher variability for resting fR when compared to vehicle
animals (6-OHDA + vehicle: 13.41, vs. vehicle + vehicle: 8.96% Coefficient of Variation, p<0.05). Treatment with URB597 was able to
increase this variability when compared to 6-OHDA animals (6-OHDA + URB597: 21.17, vs. 6-OHDA + vehicle: 11.29% Coefficient of
Variation, p<0.05). Data were also analyzed as means during three time points (minutes 5, 10 and 15). We observed a reduction in fR during
hypercapnia in lesioned animals (6-OHDA + vehicle: 109420, vs. vehicle + vehicle: 138+11 breaths/min, p<0.05). The means of VT and
VE were not altered in lesioned animals. The attenuated tachypneic response observed in 6-OHDA-treated animals was not reversed by
URBS597 treatment (6-OHDA + URB597: 101£16 vs. 6-OHDA + Vehicle: 109420 breaths/min, p>0.05). URB597 by itself also reduced fR
(93£8 vs. vehicle + vehicle: 138+11 breaths/min, p<0.05) and VE during hypercapnia (830495, vs. vehicle + vehicle 2663+310 mL/min/kg,
p<0.05). Animals treated with URB597 that received 6-OHDA presented a reduction in fR during hypercapnia (100+9 vs. vehicle + vehicle
138+11 breaths/min, p<0.05). There were no changes in VE or VT in animals with lesion of the SNpc that were treated with URB597.

Conclusions and Support: Conclusion: we observed that the respiratory dysfunction observed in an animal model of PD may be of central
origin. In addition, inhibition of anandamide hydrolysis by URB597 is not an effective treatment for the respiratory symptoms, which may
have implications for the consideration of the endocannabinoid system as a target to develop treatments for PD. Support: FAPESP, CAPES
and CNPq.
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Title: P2X3 RECEPTOR EXPRESSION IN CARDIOVASCULAR TARGET ORGANS IN RATS WITH CARDIOVASCULAR DISEASE

Introduction: Cardiovascular diseases (CVD) are the leading causes of death in Brazil and worldwide. Previous studies have demonstrated
increased purinergic P2X3 receptor subtype expression in the carotid body from hypertensive rats and human patients with CVD. In
hypertensive rats, systemic antagonism of P2X3 receptors normalized carotid body dysfunction, reduced arterial pressure and basal
sympathetic activity. Recent data from our laboratory showed that chronic systemic inhibition of P2X3 receptors prevented the progression of
heart failure (HF) in rats supporting the novel idea that P2X3 receptors are a potential new therapeutic target for treating CVD. Nevertheless,
to the best of our knowledge there are no reports describing expression levels of P2X3 receptors in the heart or blood vessels in CVD.
Therefore, we tested the hypothesis that expression of P2X3 receptors changes in target organs, of rats with CVD.

Objective: To evaluate P2X3 receptor expression in the left ventricle, aorta, mesenteric artery and perivascular tissue of the aorta from HF
rats, and rats fed with a high-fat diet (HFD).

Methods: All animal care and experimental procedures were approved by the Committee of Animal Research Ethics from Federal University
of Santa Catarina (CEUA/UFSC, number 2351090518). Rat groups included: sham coronary ligation (Sham; n=3-5), HF (n=5-8), standard
diet (n=4-6) and HFD (n=4-6). HF was induced by ligation of the left anterior descending coronary artery; rats were studied 6 weeks after
the surgical procedure. Sham-operated rats underwent similar surgical procedures but did not undergo coronary artery ligation. The HFD
consisted of standard rat chow, peanuts, milk chocolate and sweet biscuits in the proportion of 3:2:2:1. The rats were fed with the HFD for
7 weeks. P2X3 receptor expression was quantified by Western blotting.

Results: HF animals demonstrated increased cardiac (T-Test, t=4.446, p= 0.001) and pulmonary index (T-Test, t= 3.448, p= 0.005), reduced
left ventricle contractility (T-Test, t= 4.571, p= 0.001) and relaxation (T-Test, t= 4.060, p= 0.003). HFD showed higher body weight
compared to the standard diet group (Two-way ANOVA, p=0.0001). The receptor was present in each of the organs studied (left ventricle,
aorta, mesenteric artery and perivascular tissue of the aorta). However, no difference in a detectable level between rat groups was observed,
i.e. HF rats compared with the Sham, or HFD compared to standard diet rats.

Conclusions and Support: We show that P2X3 receptor expression was detectable in cardiovascular structures such as heart, aorta, arteries
and perivascular fat but neither HF nor a HFD altered expression levels, which is in stark contrast to that detected in the carotid body of rats
with CVD. Support: CNPq, CAPES and FAPESP.
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Title: EFFECTS OF AEROBIC EXERCISE ON HEMODYNAMIC AND CARDIOMETABOLIC PARAMETERS IN RATS TREATED
WITH CISPLATIN

Introduction: The antineoplastic drug cisplatin (CP) is associated with an increased risk of cardiovascular events due to its cardiotoxic
effects and metabolic disruption developed during or after treatment. Although exercise training is widely recognized as an important
promoter of cardiovascular health, its role in preventing CP-induced cardiovascular and metabolic changes is poorly understood.

Objective: Thus, the objective of this study was to compare the effects of low (LIT) and moderate (MIT) intensity aerobic exercise training
on the hemodynamic and cardiometabolic parameters in female wistar rats treated with CP.

Methods: The animals were randomly divided into 4 groups (n=6): C+S, sedentary control; CP+S, treated with CP and sedentary; CP+LIT,
treated with CP and submitted to LIT (45 to 50% of the maximum capacity); CP+MIT, treated with CP and submitted to MIT (70% of the
maximum capacity). The training protocols consisted of running on a treadmill, 5 days/week, for 8 weeks. The CP+S, CP+LIT and CP+MIT
groups received a single dose of cisplatin (5 mg/kg, i.p.) and 07 days later they were euthanized by decapitation. The heart rate (HR),
systolic (SBP) and diastolic (DBP) arterial blood pressures were monitored in awake rats by a programmable tail-cuff sphygmomanometer.
The concentrations of total cholesterol (TC), triglycerides (TG), high density lipoprotein (HDL) and postprandial glycemia were analyzed
using a colorimetric method through an automatic biochemical analyzer. The concentrations of low density lipoprotein (LDL) and very low
density lipoprotein (VLDL) were determined by Friedewald formula [LDL = (TC-HDL) - (TG/5)]. This study was approved by the Ethics
Committee in Animal Experimentation of the UFBA/IMS (protocol 056.2018). Data are presented as mean+SEM. Statistical differences
were defined when p<0,05.

Results: The results shows that CP+LIT (343.7+4.447) and CP+MIT (344.4+6.221) groups had a lower HR compared to the C+S
(370.4+6.603) (p<0.05) and CP+S (367.9+£6.196) (p<0.05) groups. Both exercise protocols were able to decrease the values of SBP in
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CP+LIT (102.1£1.714) and CP+MIT (104.442.882) in relation to the C+S (110.9+1.446) (p<0.05) and CP+S (117.2+4.027) (p<0.05) groups.
Similarly, both trained groups had lower serum TC levels compared to C+S (82.13+4.561) (p<0.05), however only CP+MIT (53.25£3.111)
showed a reduction compared to CP+S (72.73+7.406) (p<0.05), but not the CP+LIT group (58.27+5.407). The training protocols were able
to decrease the serum LDL levels of CP+LIT (14.42+4.168) and CP+MIT (13.46+2.182) compared to C+S (35.284+4.200) (p<0.05) and
CP+S (25.65£2.773) (p<0.05). Only MIT reduced the TC/HDL ratio of the CP+MIT group (1.971£0.059) (p<0.05) compared to the C+S
(2.525+0.045) and CP+S (2.644+0.232); LIT was not able to change this parameter in CP+LIT (2.186+0.111). Both the CP+LIT group
(0.516+0.143) and the CP+MIT group (0.434+0.087) demonstrated a lower LDL/HDL ratio in relation to the C+S (1.083+0.108) (p<0.05)
and CP+S (0.927+0.091) (p<0.05). Both training were able to decrease the levels of postprandial glycemia in CP+LIT (109.3+£3.993) and
CP+MIT (106.3+4.918) in relation to C+S (133.2+11.17) and CP+S (134.6+5.642) (p<0.05) groups.

Conclusions and Support: In conclusion, although both training protocols brought cardioprotective effects, greater benefits were achieved
with MIT, since only it was able to reduce the TC/HDL ratio.
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Title: IMPORTANCE OF THE ANGIOTENSINERGIC MECHANISMS OF THE MEDIAL SEPTAL AREA FOR THE CONTROL OF
FLUID DEPLETION INDUCED SODIUM INTAKE.

Introduction: Sodium and/or water intake is important to control blood volume and/or osmolarity if water and/or sodium are reduced in the
body. Sodium and/or water intake is induced by the action of facilitatory mechanisms like the renin-angiotensin-aldosterone system and
osmoreceptors acting in brain areas. On the other side, water and sodium intake are also controlled by inhibitory mechanisms of the lateral
parabrachial nucleus (LPBN). An important central area that facilitates dipsogenic responses is the medial septal area (MSA), nevertheless,
its participation in the control of sodium intake is not clear.

Objective: In the present study, we investigated the possible participation of angiotensinergic and cholinergic mechanisms of MSA on water
and 0.3 M NacCl intake in rats with blockade of the LPBN inhibitory mechanisms.

Methods: (CEUA n° 42/2014) Male Holtzman rats with stainless steel cannula implanted in the LPBN and MSA were used. Water and NaCl
intake was induced the injection of the diuretic furosemide (FURO, 10 mg/kg) + the angiotensin-converting enzyme blocker, captopril
(CAP, 5 mg/kg). Moxonidine (a2 adrenergic/imidazoline agonist, 0.5 nmol/0.2 pl) or vehicle was injected into the LPBN combined with
losartan (AT1 receptor antagonist, 10 pg/0.5 ul), atropine (muscarinic antagonist, 2 nmol/0.5 pl) or saline into the MSA.

Results: Rats treated with FURO + CAP + moxonidine into the LPBN + saline into the MSA ingested a strong amount of 0.3 M NaCl (30.9
+4.7, vs. FURO + CAP + vehicle into the LPBN + saline into the MSA: 3.0 + 1.0 m1/120 min, p < 0.05, n = 8). The injection of losartan into
the MSA reduced 0.3 M NaCl intake in rats treated with FURO + CAP + moxonidine into the LPBN (13.4 + 4.8 ml/120 min; p < 0.05; n =
8), not in rats treated with FURO + CAP + vehicle into the LPBN. FURO + CAP-induced water intake was not modified by moxonidine or
losartan alone or combined. The injection of atropine into the MSA produced no change in 0.3 M NaCl in rats treated with FURO + CAP +
vehicle or moxonidine into the LPBN (atropine + moxonidine: 30.6 = 6.6, vs. saline + moxonidine: 25.8 + 6.9 ml/120 min; p > 0.05; n = 8).

Conclusions and Support: The results suggest that angiotensin II release within the MSA to act on its AT1 receptors is part of the mechanisms
that facilitate sodium intake induced by FURO + CAP combined with the deactivation of inhibitory mechanisms with moxonidine injection

into the LPBN. No involvement of muscarinic cholinergic receptors of the MSA in sodium intake in this condition was found. Keywords:
sodium intake, angiotensin I, septal area. Financial support: CNPq/PIBIC, FAPESP.
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Introduction: Osteoarthritis (OA) is a chronic disease of high prevalence that presents an inflammatory and degenerative condition of the
joints. In turn, obesity is characterized by a chronic low-grade inflammatory process with high levels of inflammatory proteins and oxidative
damage. Currently, it is believed that excess adipose tissue increases levels of cytokines, such as C-reactive protein (CRP), causing systemic
inflammation that, in addition to joint overload, can contribute to the development and worsening of OA.

Objective: This study aimed to evaluate the effects of obesity on serum levels of CRP and oxidative stress in obese and non-obese animals
with OA.

Methods: All procedures were approved by the Ethics Committee on the Use of Animals (CEUA / UNIPAMPA) under protocol number
039/2019. 36 Wistar rats were used, with an initial weight of approximately 200 grams, under a 12-hour light / dark cycle, and under
controlled temperature conditions (22 + 2 © C). The animals were divided into a control group (C), control with OA (COA), obese (OB) and
obese with OA (OBOA). Groups C and COA (n = 18) received balanced industrial food and water ad libitum. The OB and OBOA groups (n
= 18) received a cafeteria diet consisting of commercial feed plus pate, chips, bacon, chocolate and biscuits in a ratio of 2: 1: 1: 1: 1: 1 and
water ad libitum. The obesity induction protocol lasted 60 days. For OA induction, on the 60th day, animals in the COA and OBOA groups
were anesthetized and will receive an intra-articular injection in the right knee of sodium monoiodoacetate at a dose of 1.5mg. C and OB
rats received an intra-articular injection of sterile saline. The animals were evaluated weekly for their body weight and to measure obesity,
the adiposity index was used. After 5 days of OA induction, euthanasia was performed and whole blood was collected by cardiac puncture
to determine serum levels of CRP and oxidative parameters such as TBARS and carbonyl. Statistical analysis was performed using two-way
ANOVA for multiple comparisons, with p <0.05 being considered.

Results: Our results show that the OB and OBOA animals showed a significant increase in body weight and adiposity index compared
to groups C and COA. As for the levels of CRP, it was observed that the animals COA, OB and OBOA showed a significant increase in
comparison to C. Still, the group OBOA had a significantly higher level of CRP compared to the other groups. It was observed in the analysis
of oxidative stress, by the TBARS and carbonyl methods, that the COA, OB and OBOA groups showed greater oxidative damage. Like the
result observed in the analysis of the PCR level, the OBOA animals differed from the other groups with high oxidation values. However, it
is noteworthy that the OB group also had significantly higher values of oxidative damage compared to the C and COA groups.

Conclusions and Support: Our study shows that obese animals have high levels of CRP and oxidative stress in the systemic circulation, even
at baseline. It should be noted that, as for oxidative stress, OB animals showed greater damage, even than non-obese animals with OA. In
addition, we found that the association between obesity and OA resulted in an exacerbated inflammatory and oxidative response compared
to the isolated analysis of these diseases. Thus, it can be suggested that obesity generates a systemic inflammatory and oxidative process,
and that when related to OA, it promotes the potentiation of these processes.
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Title: EFFECTS OF 24H-WATER DEPRIVATION ON THE DIPSOGENIC, RENAL AND CARDIOVASCULAR RESPONSES OF RATS
FED WITH HIGH-FAT DIET

Introduction: Obesity is defined as the excessive accumulation of fat that presents a risk to health. Recent data from our group demonstrated
a reduction in daily water intake and the pressor effect, but not the dipsogenic response to the icv injection of angiotensin II (ANG II),
was potentiated in the high fat (HFD) rats. In addition to central ANG II, other mechanisms are also able to lead to cardiovascular and
hydroelectric changes, such as during water deprivation.

Objective: To verify if in HFD rats there is a change in dipsogenic, renal and cardiovascular response induced by water deprivation

Methods: Animals were divided into two groups: one group was fed with a standard diet (SD, 11 % calories from fat) and the other with
HFD (45% calories from fat). After 6 weeks, the rats were deprived from water for 24 h and the urine was collected for the 24 h period. After
24 h, water was provided for the animals and the water intake was measured for a 4 h period. In another group of SD and HFD, a cannula
was inserted into the femoral artery and in the next day mean arterial pressure (MAP) was recorded in euhydrated rats, thereafter they were
water deprived and MAP was recorded in the same animals after 24 h.

Results: After 24 hours of water deprivation, HFD rats showed a reduction in urinary volume compared to SD rats [0.6 + 0.04 vs. SD: 1.1
+0.08 ml/100 g body weight (b. wt.), p< 0.05], furthermore, HFD rats drank less water after water deprivation compared to SD rats (3.4 +
0.1, vs, SD: 4.8 + 0.2 ml/100 g/4 h b. wt.; p< 0.05). HFD animals presented a higher BP compared with SD rats before water deprivation
(118 £2.2,vs, SD: 104 + 1.7 mmHg, p < 0.05) and after 24 h of water deprivation (126 + 2, vs. SD: 115 + 2 mmHg, p < 0.05), although the
increase in MAP was comparable between groups (HFD: 7 + 2 and SD: 10 +£ 1 mmHg; p > 0.05).

Conclusions and Support: The present results show a lower water intake and urine volume after 24-h water deprivation. In addition, the
HFD group presented a higher MAP levels before and after water deprivation. Maybe the lower water intake observed in HFD after water
deprivation is due to a higher water retention and/or the higher levels of MAP in these animals. Support: FAPESP (2019/22767-8), CAPES
—001, CNPq.
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Title: EFFECT OF STANDARDIZED EXTRACT OF Gingko Biloba (EGb) ON DIFFERENT TYPES OF MEMORY IN A
STREPTOZOTOCIN-INDUCED ANIMAL MODEL OF SPORADIC ALZHEIMER’S DISEASE

Introduction: Alzheimer’s disease (AD) affects around 47 million people worldwide and represents about 60-70% of dementia cases
according to data from the World Health Organization (2019). AD is characterized by a progressive loss of neural cell, predominantly in the
hippocampal formation, which is associated with impairments of cognitive functions, including the ability to form new memories. Currently,
AD is also correlate with changes in the brain insulin signaling, similarly to that observed in the streptozotocin intra-cerebroventricular
(STZ-icv) animal model. Despite advances in our understanding of neural basis of AD, the pharmacological treatments available are not
completely effective. Our lab has shown cognitive enhancer effect of standardized extract of Ginkgo biloba (EGb) in healthy adult and
middle-aged rats.

Objective: To improve our understanding about EGb effects in memory, this study assessed the effects of STZ-icv (STZ - 3 mg/kg) in
novel object recognition memory (NOR), object localization memory (OLM) and in plus-maze discriminative avoidance task (PMDAT) in
middle-aged rats. Additionally, we analyzed the effects of treatment with standardized extract of EGb following STZ-icv in the same tasks
(CEUA n. 6052310818).

Methods: Twelve-month-old male Wistar rats were administered citrate buffer (icv) + vehicle (0,9% saline) or EGb (0.25 g/kg, 0.5 g/kg or
1.0 g/kg); STZ (icv) + vehicle or EGb (0.25 g/kg, 0.5 g/kg or EGb 1.0 g/kg) and STZ (icv) + 5 mg/kg donepezil hydrochloride for 14
days and naive group (n=10/group). Except for the naive group, all groups were submitted to stereotaxic surgery before starting treatment.
For the memory analysis, the animals were submitted to NOR, OLM and PMDAT.

Results: Our data showed that all doses of EGb were able to reverse the short and long-term memory impairment caused by the administration
of STZ. The animals were able to discriminate the new and familiar object, presenting a high rate of exploration as well as object localization
memory. Similarly, all doses of EGb prevented the STZ-icv induced memory impairment in the discriminated avoidance task. EGb-treated
animals were able to discriminate both enclosed arms (aversive and non-aversive) during the training session (short-term memory). In
addition, we observed that animals treated with EGb at doses 0.25 g/kg and 1.0 g/kg following STZ had discriminative avoidance long-term
memory maintenance evaluated during test session.

Conclusions and Support: Altogether, our data showed protective and cognitive enhancer effects of EGb treatment in both aversive and non-
aversive memories evaluated in recognition and discriminated avoidance tasks. Financial support: FAPESP.
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Title: LOOKING FURTHER INTO THE IN VIVO EFFECTS OF

Introduction: Essential oils are complex mixtures of volatile low molecular weight compounds (terpenoids and phenylpropanoids) extracted
from plants and are responsible for the characteristic aroma in that plant. These products are widely used in food, drinks, pharmaceuticals,
and cosmetics and toiletries.

Objective: Despite the wide use of L. angustifolia (lavender) and S. officinalis (sage) essential oils in cosmetic and dermatological
formulations, information about its mechanism of action and efficacy is still insufficient. Thus, our objective is to contribute to understand
the impact of these oils on skin’s physiology in healthy volunteers.

Methods: These two oils have been obtained by hydrodistillation of the plants” aerial parts. Commercially available almond oil (PYL, Celeiro,
Portugal) was used as vehicle for four formulations containing 5% and 10% of each essential oil and as reference (blank). Eleven healthy
volunteers (5 men and 6 women) mean age 31.3 + 10.0 years old were selected after informed consent. All procedures were conducted
according to the principles of the Declaration of Helsinki and respective amendments and have been approved by the Ethics Committee
from the School of Sciences and Health Technologies, Universidade Lusofona (approval number 03/13). Six areas (3cm x 3cm) were drawn
in both forearms to test all formulations. The application order was previously randomised, keeping one square empty as the negative
control. Applications were done with a small spatula (2mg/cm2 ) and left in contact with the skin for 30 minutes. The epidermal barrier
function was assessed through an evaporimeter (Tewameter TM300 CK electronics GmbH, Germany) which allows the quantification of
the Transepidermal Water Loss (TEWL). Epidermal hydration was measured using a MoistureMeter SC and a MoistureMeter D (Delphin
Technologies, Finland) for superficial and deep hydration, respectively. Skin biomechanics were assessed by the Cutometer® MPAS580
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system (CK electronics GmbH, Germany). All variables were measured before and 30 min after applications. Nonparametric statistical
comparisons were applied (p<0.05).

Results: A significant decrease of TEWL, as well as a significant increase of superficial and deep epidermal hydration, were observed 30 min
after the application of all the formulations tested. Regarding skin biomechanics, significant increase of maximum elongation amplitude,
maximum relaxation, elasticity, and viscoelastic ratio were found but only for the 5% concentration of both sources.

Conclusions and Support: Our results have shown that essential oils from L. angustifolia (lavender) and S. officinalis (sage) improve the
“barrier” function, epidermal (deep and superficial) hydration, and skin biomechanical properties. Our results underline the superficial
action of these compounds, probably by reinforcing epidermal cohesion due to their lipid character. These findings make them an interesting
source for the development of dermatological formulations to improve human health and well-being. Support: Fundagdo de Ciéncia e
Tecnologia (FCT) UIDB/04567/2020 and UIDP/04567/2020
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Title: TELMISARTAN REDUCES PERIODONTAL DISEASE-INDUCED ALVEOLAR BONE LOSS IN SPONTANEOUSLY
HYPERTENSIVE RATS

Introduction: Periodontal disease (PD) is an inflammatory disorder of the tooth surrounding soft tissues and alveolar bone, initiated by
bacteria biofilm accumulation. The coexistence of systemic conditions, as hypertension, can exacerbate inflammatory response, enhance
bone resorption, and studies have demonstrated that the local renin-angiotensin system (RAS) have a role in PD progression.

Objective: To evaluate the effect of telmisartan (TELM, AngllI receptor type 1 antagonist) in the local RAS components modulations and PD
progression on mandibles of Wistar (W) and Spontaneously Hypertensive Rats (SHR).

Methods: Ten-week old male Wistar and SHR were subjected to 15 days of PD (induced by bilateral silk ligature placed in the first inferior
molars), and concomitantly treated with TELM (10 mg/Kg daily by oral gavage). Hemimandibles were harvested for micro-computed
tomography, expression of RAS components by immunohistochemistry and qRT-PCR (Agt, Ace, Agtlr, Agt2r, Ace2, and Masr), production
of inflammatory mediators by ELISA (TNF-a, IL-1p, IL-6, CXCL3 e CCL2), and expression of bone formation and resorption markers by
gRT-PCR (Runx2, Osx, Catnb, Alp, Collal, Opn, Ocn, Bsp, Bmp2, Trap, Rank, Rankl, cathepsin K, Mmp-2 and -9, Vtn, Itga5, Itgb5, and
Oscar). Institutional Animal Care and Use Committees Approval (School of Dentistry of Aragatuba; #00686-2016).

Results: The group SHR+PD showed increased alveolar bone loss compared to W+PD, and treatment with TELM significantly prevented
this response, especially in the SHR+PD+TELM group. In addition, TELM was able to reduce the production of TNF-a, IL-18 and CXCL3,
only in SHR animals. In groups W and SHR+DP we observed an increase in Agt expression and a reduction in Agtr2, and TELM was able
to reduce Agtrl expression and increase Agtr2, in W and SHR+PD+TELM. PD did not lead to major changes in bone formation markers,
except for the lower Alp expression. Regarding the resorption markers, the SHR+DP group had greater expression of Mmp9, Ctsk, Oscar
and Vtn, compared to the respective control (SHR+PD) and the W+DP group, and TELM significantly prevented these alterations, except
for the Oscar expression, in addition to increase the expression of Runx2 and Alp.

Conclusions and Support: Our results suggest a protective effect of TELM in the progression of PD mainly in the hypertensive animals,
seen by the lower alveolar bone resorption, in part explained by the modulation of the angiotensin II receptors expression (Agtrl and 2),

decreased production of inflammatory mediators, lower expression of bone resorption markers and increased expression of bone formation
markers. This work was supported by FAPESP (Grant #2015/03965-2) and CAPES (Finance code 001).
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PULCHELLA

Introduction: Surviving in environments with a range challenges of temperature requires that ectothermic animals undergo changes from
a behavioral, biochemical and physiological to deal with the decrease in available resources such as food, access to water and oxygen and
with changes in environmental parameters as temperature, salinity and humidity. In Hylidae family, reproductive phenology is partially
restricted by thermal sensitivity. However, Boana pulchella, a Rio Grande do Sul Hylidae, seems to be able to survive low temperatures and
still maintain its active reproductive during coldest months. Due to this particularity, this species is an interesting animal model in studies
that involve physiological adaptations to, in the same period, be able to withstand the cold and reproduce.

Objective: Evaluate the energetic metabolic patterns during seasons in liver, muscle and plasma of B. pulchella, identifying possible
metabolic pathways that would be modified during year providing data for understanding the biology of these animals.

Methods: We capture B. pulchella males (n=33) during winter (n=12), spring (n=5), summer (n=10) and fall (n=6) in Rio Grande do Sul,
Brazil. Immediately after capture, animals were brought to laboratory, made euthanasia and realized biochemical analysis. Pieces of liver
and muscle was used to verify hepatic oxidation 14C glucose to CO2, glycogen synthesis from 14C glucose and glycogen concentration.
Glycerol and lactate concentrations were made in liver by PBS homogenization and muscle lactate concentrations by saline homogenization
following colorimetric test. Plasma was used to determinate glucose, glycerol and lactate concentrations. Statistical analysis: normality was
checked using the Kolmogorov-Smirnov test and the differences among groups were tested by one-way ANOVA followed by Tukey post
hoc test or Kruskal Wallis followed by Dunn’s post hoc test. Values of p <0.05 were considered significant (Prism® software). This study
was approved by CEUA - UFRGS (35562) and the collected authorized by SISBIO (63115-1).

Results: Glucose oxidation in summer was higher than spring season in liver and higher in summer than spring and fall in muscle tissue
(p<0.05). Glucose synthesis in liver was the same in all seasons but, in the muscle, was higher in summer than spring and fall (p<0.05).
Muscle tissue glycogen were higher in fall than summer and spring (p<0.05) and in liver didn’t changes between seasons. Glycerol, urea,
triglycerides and lactate liver concentrations didn’t vary throughout the seasons but in muscle lactate were lower in summer than winter
(p<0.05). Plasma glucose was higher in winter and spring than fall (p<0.05).

Conclusions and Support: During the summer, B. pulchella has a higher rate of glycolytic oxidation in liver and muscle tissue and a higher
production of glycogen from glucose, indicating the main energetic substrates during the summer is glucose. The higher concentration of
muscle glycogen and the lower plasma glucose concentration in the autumn may indicate an anticipatory deposit of this reserve for the
most thermally complicated month: winter. Thus, B. pulchella has a seasonal variation in the concentration of some substrates during year
and can occur because it reproduces in all seasons where temperature and resources is not the same throughout the year. This study was
supported by Laboratério de Metabolismo e Endocrinologia Comparada - LaMEC and Conselho Nacional de Desenvolvimento Cientifico
e Tecnologico - CNPq
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Title: IMPAIRMENT OF METABOLIC PERFORMANCE IN NILE TILAPIA, OREOCHROMIS NILOTICUS, EXPOSED TO A
SUBLETHAL LEVEL OF ATMOSPHERIC PARTICULATE MATERIAL

Introduction: Introduction: The atmospheric particulate matter (PM) is a relevant source of air pollution that can be produced by
anthropogenic processes. The PM produced by steel industry consists of a complex mixture of particles that includes a large number of
metallic nanoparticles. PM was reported to cross-contaminate aquatic environments becoming a potentially relevant problem to aquatic
biota and human population. PM contamination has been reported to remain in sublethal level in some Brazilian areas, although questions
have been raised about its safety.

Objective: Objective: We evaluated how sublethal contamination by rough PM (96 h) affects general physiological performance to support
metabolic increasing and swimming in fish.

Methods: Methods: We recorded the aerobic metabolic rate (under swimming protocol - Steffensen-type swim-tunnel) of Nile tilapia,
Oreochromis niloticus (180 + 98g) exposed to acute contamination (96h) to raw PM (1 g.L-1; PM group, n = 10) and Ctrl group (n = 10).
After 96h, each fish was placed in a swim-tunnel adapted for respirometry (volume 13.4 L), in normoxic water (PwO2 of 100%, at 25
+ 1°C) for the swimming protocol while oxygen consumption (MO2 - mMolO2.kg—1.h—1) was measured by intermittent respirometry
(optode system - OXY-4 mini PreSens). The used system allows for calculations of metabolic and swimming indexes: standard metabolic
rate (SMR), maximum metabolic rate (MMR), aerobic scope (AS), critical swimming speed (Ucrit), net metabolic cost of swimming (COS),
swimming efficiency (Eswim), and maximum swimming (Emax). Then PM fish underwent a recovery protocol, with uncontained water for
96h (Rec group, n = 10) and swum again (CEUA-UFSCar #8105110718).

Results: Results: PM contamination changed the profile of energy mobilization after exposure reducing AS (Ctrl, 10.13 £ 0.19; PM, 7.19
+ 0.24 mMolO2.kg—1.h—1) and SMR (Ctrl, 4.65 = 0.16; PM, 3.32 + 0.05 mMolO2.kg—1.h—1). Therefore, PM impacted critical swimming
speed, Ucrit (Ctrl, 5.68 £0.07; PM, 3.41 £ 0.06BL.s—1), and compromising maximum swimming, Emax (Ctrl, 1.86 +0.10; PM, 1.12 £ 0.02
umolO2 Kg-1.BL-1). The alterations after acute PM contamination were not recovered after 96h (AS, Rec 8.09 £+ 0.26; SMR, Rec, 3.42 +
0.09; Ucrit, 4.15 + 0.77; Emax, 1.51 £ 0.05).

Conclusions and Support: Conclusion: PM evoked sublethal alterations that compromise the physiological support to face fundamental
aspects of fish survival, such as energy allocation, aerobic scope, and swimming capacity. In the environment, such problem will develop as a
reduction in migratory potential, foraging, and reproduction. Therefore, it might impair species survival and ecological relations. We suggest
that physiological indexes such as swimming performance and aerobic metabolic biomarkers are relevant to understand environmental
monitoring and for identification of important levels of sublethal contamination before ecological damage is present. Financial support:
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Title: GLUCOCORTICOIDS MODULATE THE TRIACYLGLYCEROL SYNTHESIS AND REDUCE THE THERMOGENIC
CAPACITY IN BROWN ADIPOSE TISSUE OF RATS

Introduction: The maintenance of adequate triacylglycerol (TAG) stores is essential for a normal brown adipose tissue (BAT) functioning
and requires a continuous supply of glycerol-3-phosphate (G3P). The glucocorticoids (GC) present contrasting metabolic effects depending
on adipose tissue locations and, therefore, have determinant effects on TAG storage. However, the role of these hormones in the control of
G3P generation pathways for TAG synthesis and in the function of the BAT is still unknown.

Objective: The aim of this study was to evaluate the effect of GC treatment on TAG content and G3P generation pathways, as also its role
in the BAT thermogenesis of rats.

Methods: Male Hannover rats (~180 g) received a single daily injection of dexamethasone (Dexa) (1 mg/Kg) or saline 0,9% during 7
days. Blood was collected for biochemical assays and BAT was excised for G3P generation pathways analyses {2-Deoxi-1-[14C]-glucose
uptake, pyruvate incorporation in glycerol-TAG, phosphoenolpyruvate carboxykinase (PEPCK) activity, glycerol-U-[14C] incorporation
in glycerol-TAG, and glycerokinase (GyK) activity} and western blot measurements (CEUA protocol 195/2018, FMRP-USP). The results
were expressed as mean + SEM. Unpaired Student t test was used and P < 0,05 was taken as the criterion of significance.

Results: Dexa treatment increased the lipid content of BAT (~40%) with a consequent increase in tissue weight (~2,5x). These results were
accompanied by reduced lipolysis (~50% glycerol and fatty acid release; and ~65% pHSLser660 protein content) and increased lipogenesis
when compared with control rats. Dexa treatment did not change the glucose uptake rates (glycolytic pathway) and the incorporation of
1-[14C]-pyruvate in glycerol-TAG (glyceroneogenic pathway) and the activity of the enzyme PEPCK. On the other hand, Dexa treatment
increased the activity (~40%) and protein content (~55%) of GyK even with reduced rates of glycerol-U-[14C] incorporation in glycerol-
TAG (~55%). This study also demonstrated that Dexa treatment reduced the BAT functional and mitochondrial markers protein content,
such as UCP-1 (~40%), VDAC (~40%), citrate synthase (~50%), Tom20 (~36%) and some complexes of the electron transport chain,
suggesting a reduction in the thermogenic capacity of the tissue. This hypothesis was corroborated by the reduction (~13%) of tissue
capacity to increase the temperature after stimulation with noradrenaline. In addition, the noradrenaline content in BAT of the treated
animals was reduced by 53%.

Conclusions and Support: These data suggest that the GCs affect the TAG synthesis in BAT and the direct phosphorylation of glycerol
pathway is responsible for maintaining the adequate supply of glycerol-3-phosphate required for fatty acid esterification and storage of
TAG. In addition, Dexa treatment seems to suppress the thermogenic capacity of BAT, interfering in the response to sympathetic nervous
system stimulation. FAPESP; CNPq.
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Title: MATERNAL PERIODONTAL DISEASE PROMOTES INSULIN RESISTANCE, DECREASE OF AKT SERINE
PHOSPHORYLATION STATUS AND INCREASE OF TNF-a CONTENT IN PERIEPIDIDYMAL WHITE ADIPOSE TISSUE OF
ADULT OFFSPRING

Introduction: It is well established that the fetal environment is linked to maternal health, and abnormal stimuli or aggressions during
intrauterine life can result in changes in the physiology and metabolism of offspring, increasing the risk of disease in adult life, this
phenomenon is known as fetal programming. Previous studies have demonstrated that maternal periodontal disease (PD) promotes insulin
resistance, increased plasma concentrations of cytokines, reduced GLUT4 content and its plasma membrane translocation index in muscle
tissue in its adult offspring. And cytokines, such as TNF-a, have been linked to reduced GLUT4 expression through the activation of nuclear
transcription factor kappa B (NF-«kB). In addition, this cytokine can stimulate some serine kinases including kB kinase (IKK), c-Jun amino-
terminal kinase (JNK) and extracellular signal-regulated kinases (ERKs) that are involved in insulin resistance.

Objective: These findings evidenced the need for further studies to verify whether another tissue, such as adipose tissue, also shows these
changes in adult offspring. The aims of the present study were to evaluate in adult rats, offspring of rats with PD: 1) birth weight and during
the 75 days of age; 2) glycemia and insulinemia; 3) phosphorylation of Akt serine phosphorylation status in periepididymal white adipose
tissue (WAT); 4) TNF-o content in WAT.

Methods: Female Wistar rats were distributed into a control group and an experimental periodontal disease group, in which the disease is
induced by ligation with silk thread around the 1st molar. Seven days after ligature placement, animals from both groups mated and daily
vaginal smears were taken to verify the presence of sperm. Pregnant rats were kept in individual cages. The body weights of the offspring
were measured once weekly from birth until 75 days of age. When male offspring of these rats completed 75 days, the experiments were
performed: 1) glycemia and insulinemia; 2) phosphorylation of Akt serine phosphorylation status in WAT; 3) TNF-a content in WAT.

Results: The results demonstrated that maternal periodontal disease promotes in its adult offspring low birth weight (LBW), insulin
resistance, decrease of Akt serine phosphorylation status and increase of TNF-o content in WAT.

Conclusions and Support: Therefore, this study is of fundamental importance for the understanding of some of the mechanisms involved
in the relationship between maternal periodontal disease and insulin resistance in adult offspring. In addition, it shows that ideal maternal
oral health can help prevent future illnesses in adult offspring. Support: Sdo Paulo Research Foundation (FAPESP) [grant #2019/04183-9]
Sao Paulo, SP, Brazil.
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Title: BISPHENOL-A EXPOSURE AGGRAVATES WHITE AND BROWN ADIPOCYTE HYPERTROPHY INDUCED BY HIGH-FAT
DIET CONSUMPTION IN OVARIECTOMIZED MICE

Introduction: Bisphenol-A (BPA) is an endocrine disrupter (ED), which has estrogenic, antiestrogenic and anti-androgenic actions. Recently,
we demonstrate that BPA exposure in postmenopausal mice aggravates hepatic steatosis, but whether this ED can impair adipose tissue in
this period of life in females, needs further investigations.

Objective: Herein, we evaluated the effects of BPA exposure on white and brown adiposity in ovariectomized (OVX) female mice fed on a
high-fat diet (HFD).

Methods: Adult Swiss female mice were OVX and submitted to a normolipidic diet or HFD and drinking water without (OVXCTL and
OVXHFD groups respectively) or with 1 pg/mL BPA (OVXCBPA and OVXHBPA groups respectively), for 3 months. The rectal temperature
was measured weekly throughout the experimental period, subsequently, the adiposity and the morphology of the retroperitoneal white
adipose tissue (rWAT) and of the interscapular brown adipose tissue (iBAT) were performed (CEUA UFRJ Macaé approval: MACO035).
Data were analyzed by Shapiro-Wilk and compared using ANOVA or Kruskal-Wallis (P<0.05).

Results: OVXHFD females displayed increased body weight (BW; 59 + 3 g), food consumption (6 + 0.7 Kcal/24h), rWAT (1 + 0.2mg/g
BW), perirenal white fat pad (0.5 = 0.04mg/g BW), and iBAT weights (0.6 + 0.04mg/g BW), when compared with OVXCTL (47 + 2g; 3 +
0.6 Kcal/24h; 0.5 + 0.07; 0.2 + 0.02 and 0.3 + 0.03mg/g BW, respectively). BPA exposure did not modify these parameters in OVXHBPA
(58 +£2g; 6 + 0.8 Kcal/24h; 1 £0.2; 0.4 £ 0.05 and 0.8 = 0.2mg/g BW, respectively), when compared to OVXHFD. The rectal temperature
of OVXHFD females was slightly greater (37.3 + 0.04 °C), through the experimental period, when compared to OVXCTL (36.9 + 0.05 °C).
BPA exposure did not alter this parameter in OVXHBPA group (37.5 + 0.05 °C), in comparison to OVXHFD. Morphological analysis of
rWAT revealed adipocyte hypertrophy in OVXHFD females which was evidenced by an increased adipocyte diameter (70 + 0.4 pm) and
a reduction in the number of adipocytes/field analyzed (60+2), when compared to OVXCTL (54 + 0.4um and 87 + 2, respectively). BPA
exposure aggravated fat deposition in OVXHBPA, since the rWAT exhibited an increase of 22% in adipocyte diameter (86 + 2um) and
reduction of 11.6% in the number of adipocytes/field (53 £ 0.9), in comparison to OVXHFD females. OVXCBPA females also increased the
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adipocyte diameter (60 + 0.2 pm) and reduced the number of adipocytes/field (70 + 2) in rWAT, when compared to OVXCTL. Furthermore,
OVXHFD females displayed increased adipocyte area (503 + 12um2) and number of lipid vacuoles (9 + 0.1), but a reduction in the number
of adipocytes/field (84 + 3) in iBAT, when compared to OVXCTL (319 £ 4 um2; 6 + 0.09 and 119 + 5, respectively). BPA exposure in
OVXHBPA aggravated the hypertrophy of iBAT adipocytes, increasing in 30% the adipocyte area (656 + 8 um2), 67% the number of lipid
inclusions/adipocyte (10 £ 0.1) and reduced in 16% the number of brown adipocytes/field (70 + 1), in comparison to OVXHFD.

Conclusions and Support: Exposure to BPA in the postmenopausal worsens the deposition of lipids in rWAT and iBAT associated with the
normolipidic diet, but this effect is exacerbated when associated with HFD. These data warn that postmenopausal ED can lead to the onset
of chronic diseases predisposed by increased adiposity. Support: CAPES.
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Title: SUCCESSFULALTERNATIVES IN THE WEB-TEACHING OF HUMAN PHYSIOLOGY DURING THE COVID-19 PANDEMIC.

Introduction: In Brazilian universities, with the start of the pandemic caused by the Coronavirus disease (Covid-19), traditional methods
of face-to-face classes were suspended indefinitely. As an alternative to maintain the interaction of students with our university during the
Covid-19 pandemic, we proposed a free online course.

Objective: To describe a Human Physiology web course offered to undergraduate students and evaluate the students’ perceptions about it.

Methods: The course proposal included activities carried out during May 2020 and was approved by the Institutional Education Committee
(IRB No. 10.069.20). We offer 50 vacancies. Students should be regularly registered in an undergraduate program of Federal University of
Pampa/Brazil, and have prior approval in the Human Physiology course or equivalent. We proposed to students synchronous and asynchronous
activities, using active teachig methods (flipped class) to address topics considered important for understanding and review different Human
Physiology systems. For asynchronous activities, developed according to the preferred time of each student, we used different online tools
and platforms, such as Lt® Plataform (ADInstruments), Socrative®, social medias, etc. To promote a real time interaction between students
and teachers, synchronous activities on Zoom® and interactive questions using the Mentimeter® were proposed.

Results: Considering the 50 students that started the course, 58% (n = 29) completed at least 70% of the total course, and 16% (n = 8)
completed at least 60%. 40 students answered to the evaluation questionnaire. In general, the students’ expectations about the course
included the Human Physiology contents’ review and the opportunity for new learning (about the content and the remote teaching) — in this
sense, the course fully to the expectations of 85% of students (n = 34). For most students (90%; n = 36) this was the first web course with
this type of method. About the different online tools and activities used during the course, the students inducated that they liked more the
exercised in Lt® Platform (100%; n = 40), followed by Zoom®’s interactions (77.5%; n = 31), Mentimeter® webquizzes (60%; n = 24)
and Youtube® videos (57.5%; n = 23). The dynamic used in the activities was well accepted by students and most of them considered that
it contributed to their understanding of the content (85%; n = 34). Moreover, most students (80%; n = 32) considered the dynamic of the
activities as important to increase their frequency of studies during the quarantine period. Considering a scale from 0 (bad) to 10 (excellent),
the average grade attributed by the students to the course was 9.15 + 1.23.

Conclusions and Support: Here we report that a web course designed to review the main topics in Human Physiology during the Covid-19

quarantine was well accepted and approved by students. The methods proposed can be considered as a successful alternative to the webteach
of Physiology, especially in the current moment that requires social distancing due to the Covid-19 pandemic.
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CHRONIC MUSCLE PAIN
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Introduction: Our prior study demonstrates that regular physical exercise prevents the onset of acute muscle hyperalgesia induced by an
inflammatory insult.

Objective: This study aimed to evaluate whether short-term physical exercise performed after an inflammatory insult prevents the chronic
muscle hyperalgesia.

Methods: Swiss male mice from CEMIB/UNICAMP (Ethics Committee n°. 5295-1) were subjected to injection of Carrageenan (Cg, 100
ng) into gastrocnemius to induce acute muscle hyperalgesia and, 10 days later, an injection of Prostaglandin E2 (PGE2, 1png) at the same
place, to evidence the chronic-latent muscle hyperalgesia. Randall-Selitto test was used to quantify the muscle hyperalgesia in both periods
of acute (from day 1 to day 6) and chronic (from day 10 to day 17) muscle hyperalgesia. Two different protocols of short-term physical
exercise were used: 1. Swimming: starting 24h after Cg, 30 min/day for 8 consecutive days, without load or with loads of 1.5%, 3% and
4% of body weight. 2. Strength: starting 24h after Cg. At least three sessions, with intervals of 24h between them, were performed by 3
repetitions of 12 climbs (steps), on a 70 cm vertical ladder with a load device attached to the tail. The loads were 20%, 40% or 60% of the
Maximum Voluntary Load Capacity test. Area Under the Curve was used to evaluate the chronic period of muscle hyperalgesia (from day
10 to day 17) and the statistical analysis was performed by ANOVA with Tukey post hoc test.

Results: All loads of swimming exercises, including the group without load, reduced the chronic muscle hyperalgesia when compared to
sedentary (p<0.05, ANOVA, Tukey test). However, the loads of 3% and 4% induced an increase in acute and chronic behavior responses
induced by saline/PGE2 when compared to sedentary animals that were also subjected to saline/PGE2 (p<0.05, ANOVA, Tukey test). All
loads of strength exercises reduced the chronic muscle hyperalgesia when compared to sedentary (p<0.05, ANOVA, Tukey test). Because
20% was the minimal efficient load, we tested whether more sessions after PGE2 administration would also reduce chronicity. The results
showed that more sessions of strength exercises with a load of 20% were also efficient (p<0.05, ANOVA, Tukey test).

Conclusions and Support: We conclude that both protocols of short-term physical exercise reduce the chronic muscle hyperalgesia.
Therefore, the strategy of using short-term exercise to decrease the intensity of chronic muscle hyperalgesia seems to be interesting. New
studies are necessary to investigate the mechanisms by which the performance of a short-term physical exercise after an inflammatory insult
induce a reduction of the intensity of chronic muscle hyperalgesia. Support: FAPESP (17/17919-8), CNPq/UNICAMP.
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Title: TRANSLATIONAL EFFECTS OF PEPTIDE KEF-1 FROM SYNBIOTIC KEFIR: ANTIHYPERTENSIVE AND ANTIOXIDANT
ACTIVITY IN HYPERTENSIVE MICE

Introduction: In a previous proteomics study, were identified 35 peptides inhibitors of angiotensin converting enzyme (ACE) in Kefir.
However, it is not well known how these peptides are involved in the antihypertensive effect by Kefir consumption

Objective: To evaluate the effects of an ACE inhibitor peptide, named Kef-1, derived from Kefir on blood pressure (BP) and its antioxidant
activity in an experimental model of arterial hypertension

Methods: Kef-1 inhibitory activity on ACE was evaluate in vitro. For in vivo protocols, C57Bl/6 male mice were submitted to clipping
of the left renal artery to produce 2K1C hypertension. In the Sham mice, same surgical procedures were performed except for artery
clipping. After 2 weeks, mice were divided into 3 groups: SHAM (n=8; water), 2K1C CON (n=8; water) and 2K1C KEF-1 (n=8; 10 mg/
kg/day, gavage). BP and heart rate (HR) were measured by plethysmography after 3 hours and 7 days of Kef-1 administration. After 7 days,
mice were euthanized, and blood collected. In the blood cells, reactive oxygen species (ROS) production, lipidic peroxidation and DNA
damage were analyzed. Inflammatory cytokines were determinate in plasma. The thickness of the aorta midlayer was evaluated by staining
with hematoxylin and eosin. ROS production, viability, and cellular apoptosis, as well, NADPHox and mitochondrial membrane potential
(MMP) were evaluated in smooth muscle cells (SMC). Data are reported as mean + SEM. Animal Ethics Committee-UVV (#489-2018).

Results: Kef-1 was able to inhibit at 59.6% of ACE activity in comparation to captopril. After 3 hours, Kef-1 reduced (p<0.05) systolic BP
(SBP), diastolic BP (DBP) and media BP (MBP) when compared with vehicle (-25.843.9, -26.0+3.8, -26.4+4.3 mmHg, respectively). SBP,
DBP and MBP also were reduced (p<0.05) after 7 days of Kef-1 treatment (-22.2+3.9; -31.6+2.6; MBP: -24.3+3.2 mmHg, respectively. At
7 days, ROS production, lipidic peroxidation and DNA damage was lower in blood cells (p<0.05) vs. 2K1C CON (~10%, ~23%, ~54%,
respectively). Kef-1 reduced (p<0.05) pro-inflammatory cytokines levels when compared to 2K1C CON (TNFa: ~34%, IFNy: ~22%,
MCP1: ~33%, IL-6:~16%). Thickness of aorta was reduced (~28%, p<0.05) in 2K1C KEF-1 vs. 2K1C CON. In SMC, Kef-1 reduced
(p<0.05) ROS production (~22%) and cellular apoptosis (~58%) vs. 2K1C CON. In 2K1C group, NADPHox represented major oxidative
source in SMC vs. SHAM group. Kef-1 contributed to attenuate NADPHox participation in SCM. When MMP was evaluated, 2K1C CON
showed higher formation of monomer (5.0+0.5%, p<0.05) vs. SHAM group (3.0+0.3%), while Kef-1 treatment no was able to attenuate
(p>0.05) this disruption of PMM (4.4£0.1%).

Conclusions and Support: These findings highlight the anti-hypertensive and antioxidant potential of the Kef-1 peptide, a promising

prototype candidate for antihypertensive drugs obtained from natural food and clarify the beneficial effects of kefir consumption. Financial
support: CNPq; FAPES; CAPES (Finance Code 001).
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Title: IGA, ANTI-INSULINA AND CYTOKINES OF COLOSTRUM IN DIABETIC MOTHERS: INTEGRATIVE REVIEW

Introduction: Inadequate glycemic control during pregnancy seems to alter the phases of lactogenesis, making breastfeeding difficult. In
addition, maternal hyperglycemia can interfere with the composition and immunological mechanisms of colostrum. However, little is known
about the immunological components of colostrum in nursing mothers who have had pregnancies complicated by hyperglycemic disorders.

Objective: In this sense, this article aimed to make an integrative review

Methods: integrative review of the literature on the subject through the databases: PUBMED, SCOPUS, MEDLINE, LILACS, CINAHL
and Google Scholar.

Results: Six studies were included, of which five are Brazilian. Such evidence pointed out that the concentration of IgA is significantly lower
in the milk of diabetic mothers compared to normoglycemic mothers, however there were no differences in the concentrations of cytokines:
IFN-

Conclusions and Support: The need for more evidence on possible changes in the milk of diabetic nursing mothers is relevant, as breastfeeding
is one of the main measures to combat infant morbidity and mortality.
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Title: INFLUENCE OF CONCURRENT TRAINING ON PHYSIOLOGICAL AND FUNCTIONAL ASPECTS OF OBESE ADULTS.

Introduction: The sedentary lifestyle is an actual global problem and its consequences are associated with metabolism dysfunction in a
variety of organs, and as results with diseases such as heart diseases, dyslipidemias, reduced functional capacity, among other problems.
The physical exercise is one of the main ways to get over physical inactivity, and some studies has been shown the reduction of fat adiposity
in animals submitted at physical exercise.

Objective: Investigate the influence of 6 weeks of concurrent training on physiological aspects, functional capacity and body composition
of 4 middle-aged men with grade II and III obesity.

Methods: 4 man with Body Mass Index (BMI) above 35, and with grade II and III of obesity was submitted to 6 weeks of concurrent
training. The training was composed by a combination of resistance and endurance training. The frequency of each training was 1 hour, 3
times a week.

Results: Al: increased body weight (2,1%), lean mass (5%) and functional capacity on Bruce test (0,5%) while got reduced values for fat
mass (-1,8%), fat percentage (-1,6%), heart rate (-4,7%) and resting systolic blood pressure (-7,6%). AZ2: increased functional capacity on
Bruce test (64,1%) and got reduced values for body weight (-5,5%), lean mass (-1,8%), fat mass (-14,5%), fat percentage (-2,9%), heart rate
(-2,3%) and resting systolic blood pressure (-13,3%). A3: increased body weight (0,2%), fat mass (0,9%) and functional capacity on Bruce
test (12,3%) while got reduced values for lean mass (-1,6%), fat percentage (-1,6%), heart rate (-1,1%) and resting systolic blood pressure
(-7,6%). And A4: increased lean mass (0,3%), heart rate (5,9%) and functional capacity on Bruce test (8,8%) while got reduced values for
body weight (-2,1%), fat mass (-5,3%), fat percentage (-1,5%), and resting systolic blood pressure (-7,6%).

Conclusions and Support: Concurrent Training has proven to be a hypotensive training method, with large increases in the autonomy of its

practitioners and with the potential for weight loss and lean mass gains. So, this training can be indicated for obese man, as a way to reduce
the consequences of obesity.
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Title: ZINC IMPROVES NEUROINFLAMMATION AND COGNITIVE PERFORMANCE IN CAFETERIA DIET-FED RATS

Introduction: Obesity triggers a chronic inflammatory profile that affects the central nervous system culminating in neuroinflammation,
which leads to cognitive damage. In the brain, Zn is involved in cell survival signaling, has immunomodulatory properties, and modulates
hippocampal glutamatergic synapses. Thus, Zn could be used to improve the pathological outcomes of obesity in the brain.

Objective: This study aims to evaluate whether zinc supplementation (10mg/kg/day by gavage) would reduce neuroinflammation and
cognitive decline in obese rats after consuming a cafeteria diet.

Methods: Twenty-eight animals were divided into four groups (n=7/group): CT (control diet), CT+Zn, CAF (cafeteria diet), and CAF+Zn.
The animals received CAF for 20 weeks containing palatable foods broadly consumed in Western societies, while supplementation began
in the 16th week and lasted until the end of the experiment. Weight gain, plasma glucose, triglyceride, and insulin levels were quantified. To
evaluate astrocyte and microglial responses after the treatment, GFAP and Iba-1 were evaluated in the cerebral cortex by Western blot. TLR-
4 expression was also evaluated in the cerebral cortex and hippocampus. Long-term memory was assessed through the object recognition
test. The experiments were approved by the Institutional Animal Care and Use Committee of UFCSPA with protocol No. 570/18.

Results: Our results showed that CAF-fed animals had increased weight (diet effect, F1, 23 = 69.28, p <0.0001), blood glucose (diet effect:
F1,20=18.12, p <0.0004; Zn effect: F1, 20 = 5.21, p <0.03; interaction: F1, 20 = 15.66, p <0.0008) and triglycerides (diet effect: F1,17 =
21.70, p <0.0002). Although Zn can reverse the hyperglycemia caused by the diet, it does not appear to act on the other metabolic parameters.
When analyzing the expression of Iba-1 in the cerebral cortex, treatment with Zn decreased microgliosis caused by CAF (Zn effect: F1.14
=7.05, p <0.01; interaction: F1.14 = 9.14, p <0.009). Still, post hoc test evidenced that CAF+Zn had decreased Iba-1 expression compared
to CAF group (p<0.01). In regard to hippocampus, we found an increase in TLR-4, which was also reversed by Zn supplementation (diet
effect: F1.13 = 10.52, p <0.007; Zn effect: F1.13 = 5.3, p <0.04; interaction: F1.13 = 6.5, p <0.03). CAF caused memory decline, however,
it was reversed by zinc (interaction between diet and supplementation, F1.17 = 13.14, p <0.003).

Conclusions and Support: Zn has interesting therapeutic properties against neuroinflammatory manifestations and cognitive deficits caused
by obesity. Further studies are necessary to understand the mechanisms by which Zn exerts its neuroprotective role. This research was
supported by FAPERGS, CAPES and CNPq.
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Title: EFFECTS OF PHYSICAL EXERCISE PERFORMED BY THE MOTHER DURING PREGNANCY IN THE MEMORY OF ADULT
RATS SUBMITTED TO MATERNAL SEPARATION IN THE EARLY-LIFE

Introduction: Maternal separation (MS) in early life can result in neural changes and make infants more susceptible to psychopathologies
in adulthood. In contrast, maternal exercise can be used to improve cognitive performance and reduce anxiety-like behavior of offspring.
Physical exercise increases levels of brain-derived neurotrophic factor (BDNF), involved in brain development and synaptic plasticity.

Objective: To investigate if the physical exercise (PE) performed by the mother before and/or during pregnancy reduce memory deficits
induced by MS.

Methods: First, 24 female Wistar rats were divided into 3 groups: Control (CT); Pre-gestational and Maternal exercise (PGE), and; Maternal
exercise (ME). PGE dams were submitted to physical exercise in a treadmill for 4 weeks before pregnancy (50min/day; Sx/week; 60-70%
VO2max). After, 12 male Wistar rats were used to induce pregnancy. During pregnancy, PGE females continue to exercise, and ME females
started, both in the same intensity (8m/min until pregnancy day 14; 6m/min until the end of pregnancy). After birth, male offspring were
divided into 2 subsets of groups: No intervention (NI) and MS. MS groups were separated from their mothers from postnatal day 1 (PND 1)
to PND 10, for 3h/day. In PND 60, social and object recognition tasks were used to evaluate recognition memory. Barnes maze (BM) task
was used to assess spatial memory. P < 0.05 was considered significant for all results. This study was approved by the Ethics Committee on
the Use of Animals of the Institution (protocol 042/2018).

Results: In the OR test, all groups no submitted to MS consolidated the memory, exploring the new object for a longer time (CT+NI:
P=0.01; PGE+NI: P=0.01; ME+NI: P=0.01). However, the MS animals presented a memory deficit (CT+MS: P=0.07). The MS deficit was
prevented by physical exercise started during pregnancy (ME+MS: P=0.004), but not by pre-gestational exercise (PGE+MS: P=0.053).
Similar results were found in the SR test. All groups not submitted to MS consolidated memory, exploring the new animal for a longer time
(CT+NI: P=0.04; PGE+NI: P=0.009; ME+NI: P=0.001). MS caused memory deficit (CT+MS: P=0.05). The physical exercise started and
performed during pregnancy was able to prevent this deficit (ME+MS: P=0.01). Regarding spatial memory, in the learning curve of the test
days, both the CT group and the MS group learned the location of the escape in the third session (CT+NI: P=0.007; CT+MS: P=0.018), not
denoting memory deficit. In the preference test, the ME+MS group showed better learning than the PGE+MS group, requiring less time to
find the escape (P=0.021).
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Conclusions and Support: Physical exercise performed during pregnancy is able to prevent object and social recognition of offspring
submitted to MS. Furthermore, MS pups from the mothers that performed the exercise only during pregnancy presented better results than
the pups from the mothers that performed the exercise continuously before and during pregnancy in spatial memory. support: CNPq.
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Title: MINOCYCLINE TREATMENT IMPROVED COGNITION, BUT NOT RESPIRATORY, MOLECULAR AND SLEEP-WAKE
DEFICITS IN A SPORADIC MODEL FOR ALZHEIMER’S DISEASE.

Introduction: Neuroinflammation in Alzheimer’s disease (AD) is postulated as a result of the accumulation of amyloid beta-peptide (Af) in
the brain of patients with AD. Preclinical studies have shown that treatment with minocycline (microglia inhibitor) is capable to prevent the
accumulation or to reduce beta-amyloid (AP) and cytokines.

Objective: Thus, we tested the hypothesis that minocycline treatment could reverse/minimize the cognitive, respiratory, and sleep deficits of
our sporadic AD model a result of increased expression of beta-amyloid protein in the Locus coeruleus region.

Methods: AD was induced in rats by intracerebroventricular injection of streptozotocin (STZ; 2 mg/kg). All experiments were conducted
according to the guidelines of the Brazilian College of the National Council for the Control of Animal Experimentation (CONCEA, MCT,
Brazil) and with the approval of the Faculty of Agricultural and Veterinary Sciences and Animal Care, Use Committee (CEUA, FACV-
UNESP, Jaboticabal campus; Protocol no. ne 05796/19). After five consecutive days of daily treatment with minocycline (30 mg/kg, i.p),
the animals were submitted to the experiments. We evaluated memory and learning by Barnes’maze (n=12), ventilatory parameters during
sleep and wakefulness by whole-body plethysmography and sleep time using electroencephalography.

Results: Minocycline treatment improved learning and memory of the STZ-AD model (n=12, p<0.05), but did not restore CO2 sensitivity
during wakefulness (VE mean + standard deviation: Placebo: STZ-AD=2479.07 + 125.2 mL. Kg-1. min-1 vs VE Minocycline-STZ-AD =
2581.3 £92.2 mL. Kg-1. min-1) (P >0.05 test Two-Way ANOVA) in the AD model. Similarly, the treatment had no effect on the reversal
of wakefulness increase in the STZ-AD model (% Time spent in the awake state mean =+ standard deviation: Placebo-STZ= 72.9 + 5.27 vs
Minocycline-STZ= 64.5 + 4.14) (P >0.05 test Two-Way ANOVA). In addition, there was no change in the expression of AP peptide in the
LC region after treatment (% peptide expression Placebo: STZ-AD= 70.6 + 20.8 vs Minocycline-STZ-AD = 78.5 + 25.4). No difference
was observed in the body temperature of the animals during the experiments, but hypoxia promoted a regulated fall in body temperature.

Conclusions and Support: Minocycline is a promising drug to minimize cognitive dysfunctions in the AD model without changing the
respiratory, temperature, and sleep-wake cycle parameters. Support: FAPESP and CNPq
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Title: ROLE OF THE RENIN-ANGIOTENSIN-ALDOSTERONE SYSTEM ON SODIUM INTAKE INDUCED BY WATER
DEPRIVATION IN RENOVASCULAR HYPERTENSIVE RATS

Introduction: Water deprivation (WD) followed partial rehydration (PR) with only water to ingest induces sodium appetite due to activation
of the renin angiotensin system (RAS). Renovascular 2-kidney, 1-clip (2K1C) hypertensive rats present an overactive RAS. Indeed, data
from our laboratory have shown that sodium intake induced by WD-PR is increased in 2K1C rats, suggesting that 2K1C rats are more
sensitive to the natriorexigenic effects of angiotensin II (ANG II). Although aldosterone (ALDO) levels appear not to rise significantly with
WD, it levels are increased in 2K1C hypertension.

Objective: To verify the role of the renin-angiotensin-aldosterone system in the increase of sodium intake in 2K1C rats after 24 hours of
water deprivation + partial rehydration.

Methods: CEUA: 12/2018; Male Holtzman rats (initial weight 150 — 180 g) received a silver clip around the left renal artery to induce
2K1C hypertension (n = 8). Sham rats (n = 8) underwent similar surgery, but no clip was placed around the renal artery. Six weeks after
the renal surgery, both groups received a guide-cannula implant directed to the lateral ventricle (LV) and were let to recover for 5-7 days.
The 2K 1C and sham rats were submitted to 24 h of WD and thereafter received either an injection of vehicle (1% of ethanol in saline; 2 pl)
or RU28318 (100 ng/2 pl, mineralocorticoid antagonist) into the LV. Ten min latter animals received a second injection of saline (0.15 M
NaCl) or losartan (66 pg/1 pl, AT1 antagonist) into the LV. Fifteen min latter animals had access to only water and the intake was recorded
for 2 h. After this period, 0.3 M NaCl was also available and the intake of both 0.3 M NaCl or water was recorded for an additional 2 h (salt
appetite test). After 3 days the test was counterbalanced.
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Results: In WD 2K 1C rats treated with the combined central blockade of AT1 and MR receptors, the intake of water reduced during the PR
compared to treatment with vehicle + saline (11 & 2 vs: vehicle + saline: 17.7 &= 1.8 ml/ 2h; p < 0.05). In addition, WD 2K1C rats, in the salt
appetite test, had the water (0.0 £ 0.0 vs. vehicle + saline: 3.6 = 1.7 ml/ 2h; p > 0.05) and 0.3 M NaCl intake (0.7 + 0.4 vs. vehicle + saline:
8.9 + 1.6 ml/ 2h; p < 0.05) completely suppressed after the concurrent central blocked of AT1 and MR receptors. The central combined
blockade of AT1 and MR receptors produced no change in mean arterial pressure (MAP) throughout the 4 hours of the protocol WD-PR in
normohydrated 2K 1C rats (AMAP/min: 5 = 1 versus. AMAP final: 4 = 7 mmHg; p > 0.05).

Conclusions and Support: The present results suggest that ALDO or ANG II or both are involved in sodium intake in water deprived 2K1C
animals. Support: FAPESP, CNPq, CAPES (Financial Code: 001).
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Title: CARDIOVASCULAR EFFECTS OF DEPRESSIVE-LIKE BEHAVIOR INDUCED BY THE EARLY MATERNAL SEPARATION
PROTOCOL AND THE EFFECTS OF TREATMENT WITH ESCITALOPRAM IN RATS

Introduction: Depression is a disease that affects a large part of the world’s population and drastically interferes with the individual’s quality
of life. Studies show a connection between depression and cardiovascular disease (CVD) in which depression can increase its incidence.
Therefore, the use of antidepressant drugs could be beneficial in depressive patients who present cardiovascular risk, and selective serotonin
reuptake inhibitors are the most used in this case. Among them, escitalopram (ESC) stands out for its better effectiveness and safety.

Objective: This study aims to evaluate the cardiovascular response of early maternal separation protocol in rats and the effect of ESC
treatment in depressive-like rats.

Methods: This project was approved by CEUA/UEL (203/2015). Two experimental protocols were performed: I - Evaluation of cardiovascular
effects caused by early maternal separation protocol (EMS group). II - Evaluation of cardiovascular effects caused by treatment with ESC.
Then, depressive-like animals were treated with ESC (5 mg/kg; ESC group) or vehicle. All the animals had catheter implantation in the
femoral artery and vein and the cardiovascular parameters were analyzed. Only the results that showed a statistical difference were detailed.

Results: The EMS group showed an increased response to phenylephrine (Curve: Interaction: p= 0.4087, F(10, 165)= 1.044; Dose: p= <
0.0001, F(10, 165)=33,35; Manipulation: p=<0.0001, F(1, 165)=21.89; n= EMS: 9, UH: 8), observed by increase of Emax (EMS=50.36 +
2.997 mmHg, n=9; UH=39.51 £+ 3.328 mmHg, n=8§; p=0.0281; t=2.430) and EC50 (EMS=0.6203 + 0.03005 pg/kg, n=97; UH=0.7320 +
0.03519 pg/kg, n=8; p=0.0282; t=2.429) compared to unhandled group (UH). The hemodynamic response to sodium nitroprusside and de
others cardiovascular parameters showed no difference. In the depressive-like rats, the ESC treatment decreased intrinsic heart rate (Time:
p=0.0005, F (1, 107) = 12.79; Treatment: p= 0.0063, F (1, 107) = 7.773; Interaction: p= 0.0546, F (1, 107) = 3.776) and increased value
of low plateau (P1) of sigmoid curve of baroreflex (CTL=-97.81 + 8.3 bpm; n=8; ESC=-137.1 = 12.31 bpm; n= 10; p= 0.0236; t=2.502),
however, the others parameters of sigmoid curve and cardiovascular parameters were not changed by ESC treatment. In order to evaluate the
cardiac autonomic influence in the P1 response, the animals were pretreated with atropine or atenolol before baroreflex evaluation and was
observed an increase of parasympathetic modulation on that response (ESC: -144,8 + 32,05 bpm, n= 10; ESC + ATROP: -61,38 + 27,59
bpm, n=4; ESC + ATEN: -187,0 + 10,94 bpm, n= 4; p= 0,0008).

Conclusions and Support: The present work showed that EMS protocol caused change on hemodynamic response of rats and that ESC
pretreatment increased the parasympathetic cardiac modulation suggesting that ESC could counteract to CVD effects. This work was
supported by CAPES and Fundagdo Araucaria.
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Title: 8 WEEKS AEROBIC TRAINING REDUCES THE TRIGLYCERIDEMIA OF DYSLIPIDEMIC MICE BY APOCIII
OVEREXPRESSION

Introduction: Transgenic mice for human ApoCIII overexpression become hypertriglyceridemic and with high concentrations of fatty acids
in the blood. Such dyslipidemias are capable of making the animal atherosclerotic, obese, among other pathologies related to its metabolism.
Physical exercises, as well as running exercises, are a condition of physical stress that can modify the metabolic picture of those who
practice it, and can cause positive alterations against several pathologies and dyslipidemias.
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Objective: To verify if the aerobic physical exercise, systematized in 8 weeks of training is capable to modify the triglyceridemia of this
animal model, dyslipidemic by super-expression of human ApoCIIIL

Methods: All procedures described were approved by CIBio and CEUA from Universidade Estadual de Maringa. We used C57Bl/6 mice,
males between 12 and 14 months of life. The animals had a capillary blood sample collected before training, in which the group’s basal
triglyceridemia was analyzed. Later, they underwent a process of adaptation to the mat, one week walking at a constant speed of 16 cm/s.
After the adaptation the animals were submitted to an incremental stress test, with heating of five minutes, followed by an addition of 9 cm/s
every 3 minutes until the exhaustion of the animal. This test served as the main variable for prescribing the intensity of training applied.
Therefore, the animals underwent a protocol of 8 weeks of training, with three sections of 44 minutes per week, in a relative intensity of
60% of the maximum capacity of the animal.

Results: The baseline values of triglyceridemia of the animals had a mean of (571+£147 mg/dL), and when the same animals were analyzed
after the training the values fell to (362+58 mg/dL), difference whose significance was demonstrated p*<0.05, for the decrease of triglyceride
after the training.

Conclusions and Support: We concluded, therefore, that the aerobic training of 8 weeks was able to decrease triglyceridemia in C57B1/6
dyslipidemic mice by human ApoCIII overexpression.
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Title: EXPANDED LITTER SIZE-INDUCED NEONATAL UNDERNUTRITION DOES NOT AFFECT HYPOPHAGIC RESPONSES
OF CHOLECYSTOKININ AND LIPOPOLYSACCHARIDE IN MALE ADULT RATS

Introduction: Undernutrition is one of the most prevalent conditions affecting humans in the world and it prevents the normal growth and
development of children. Changes in nutritional supply during perinatal period can contribute to development of metabolic disorders in
adulthood. Therefore, nutrition can be highlighted as an important stimulus in the context of metabolic programming, as it plays important
role in the development of hypothalamic circuits that regulate food intake and energy expenditure. The manipulation of the litter size
is one of the methods to neonatally alter nutritional supply in early life, such as expansion of litter sizes, which results in malnutrition.
Such nutritional and, consequently, metabolic changes, may challenge some regulatory processes, among them the hypophagic effect of
cholecystokinin (CCK) and lipopolysaccharide (LPS). This gut hormone and bacterial endotoxin, respectively, are known to act in the
hypothalamus and to stimulate anorexigenic neurons, thus decreasing food intake. However, adult rats subjected to neonatal overnutrition
presented reduction of hypothalamic CCK-neurons and increased response to LPS, but there is no evidence, so far, about the anorexigenic
effects of these agents in adult rats subjected to neonatal undernutrition.

Objective: To evaluate the effects of CCK and LPS on food intake of male adult Wistar rats from normal (NL) and expanded litters (LL).

Methods: To induce normal- or undernutrition, on day of birth, litter size was adjusted to 10 pups (normal litter - NL) and 16 pups (large litter
—LL), respectively. After weaning, NL and LL rats received unrestricted control chow. On postnatal day 60, animals were intraperitoneally
treated, after 16 hours fasting, with CCK, LPS or saline. After 15 minutes, animals were refed and food intake was measured after 1, 2 and
24 hours. Only male rats were evaluated in the study. All procedures performed were approved by Ethics Committee for Animal Use of the
State University of Londrina (UEL) (Protocol 18310.2019.03).

Results: CCK reduced food intake in NL and LL rats 1 hour after treatment. There were no effects of CCK after 2 and 24 hours, both in
NL and LL animals. However, 2 hours after treatment, LL rats, treated with CCK and saline, showed increased food intake compared with
their respective NL groups. No differences were observed 24 hours after treatment in CCK protocol. LPS reduced food intake in NL and
LL 1, 2 and 24 hours after treatment. In addition, 24 hours after treatment, LL rats treated with saline showed lower food intake than their
respective NL group.

Conclusions and Support: Expanded litter size-induced underfeeding does not modify CCK and LPS hypophagic responses. These results

suggest that the mechanisms underlying the anorexigenic actions of CCK and LPS were not disrupted by neonatal undernutrition, however
further experiments are necessary to confirm this hypothesis. Support: CAPES
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Title: NEONATAL SEROTONIN DEPLETION INCREASE PLAY BEHAVIOR AND ALTER SEROTONIN RECEPTORS EXPRESSION
IN ADOLESCENT RATS

Introduction: The serotoninergic system plays an important role in the ontogeny of the mammalian central nervous system, and changes in
serotonin production during development may lead to permanent changes in brain cytoarchitecture and function.

Objective: The present study investigated the programming effects induced by neonatal serotonin depletion on behavior and molecular
components of the serotoninergic system in adolescent male and female rats.

Methods: Experimental procedures were approved by the Ethics Committee on Animal Use of Universidade Federal de Sao Paulo (CEUA/
UNIFESP), protocol #6751130919 (ID 009317). Between postnatal days 8 and 16, serotonin depletion was achieved by daily subcutaneous
administration of para-chlorophenylalanine (pCPA; 100 mg.kg—1), an irreversible inhibitor of the enzyme tryptophan hydroxylase (TPH;
responsible for the first step and the rate-limiting of serotonin biosynthesis). At postnatal day 33, offspring were evaluated in the social play
behavior test and 48 h after that they were submitted to euthanasia. Relative expression of Tph1 and Tph2, serotonin transporter (Slc6a4) and
serotonin receptor Htrla were determined by qPCR in dorsal raphe nucleus. We also investigated the expression of the serotonin receptors
Htrla and Htr2c in the basolateral amygdala and paraventricular nuclei. Additionally, we assessed the mRNA expression of neuropeptides
in the paraventricular nucleus.

Results: Neonatal 5-HT depleted rats performed more of all the play behaviors recorded (pouncing, pinning, wrestling, evasion, following
and social exploration) in both male and females. At the gene expression level, mRNA Htrla of serotonin depleted rats were lower than
controls in the dorsal raphe nucleus. In the basolateral amygdala, serotonin depletion decreased Htrla and increased Htr2c expression.
While, in paraventricular nucleus, Htrla, Htr2c, Oxt, Avp, Crh and Trh were not different in any treatment or sex.

Conclusions and Support: The results indicate that neonatal serotonin depletion has long-term consequences on social play behavior
associated with long-lasting molecular changes in the brain serotoninergic receptors in adolescent rats. Also, the consequences of neonatal
serotonin depletion are similar in male and female adolescent rats. Support: RR was supported by grant 2016/17968-6, Fundagao de
Amparo a Pesquisa do Estado de Sao Paulo (FAPESP). LCR was supported by grant of Conselho Nacional de Desenvolvimento Cientifico
¢ Tecnoldgico (CNPq) 308893/2018-2 and 010239/2016-2. ASM and VT were supported by Coordenacdo de Aperfeigoamento de Pessoal
de Nivel Superior (CAPES) under the program CAPES-Print (Process number 88887.374200/2019-00).
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Title: EXPOSURE TO NOVELTY MODULATES RECOGNITION MEMORY BY D1 DOPAMINERGIC RECEPTORS ACTIVATION.

Introduction: The exposure to a novelty facilitates the recognition memory persistence and involves the activation of dopaminergic neurons.
However, little is known about the involvement of different dopaminergic receptors.

Objective: To investigate the involvement of D1/D5 dopaminergic receptors on the novelty exposure modulatory effects on object recognition
memory.

Methods: The experiments were approved by the Institutional Animal Care and Use Committee (033/2019). Adult Wistar male rats were
divided into groups: (i) Control; (ii) SKF38393 (D1/D5 dopaminergic agonist); (iii) Novelty (novel environment exposure); (iv) Novelty +
SCH23390 (D1/D5 dopaminergic antagonist); (v) Novelty + Rp-cAMPS (PKA inhibitor; PKA is the second messenger of D1 receptors);
(vi) Novelty + Go6976 (PKC inhibitor, PKC is the second messenger of D5 receptors); (vii) Novelty + SCH23390 + Sp-cAMP (PKA
stimulator) and (viii) Novelty + SCH23390 + PMA (PKC stimulator). The object recognition (OR) task was used. Immediately after the OR
training session, some animals were exposed to novelty (a novel environment) for Smin and/or received CA1 intrahippocampal infusion
of vehicle or drug(s), according to the experimental groups. The OR test was performed 24h, 7, 14, and 21 days after training, to evaluate
memory consolidation and persistence. The one-sample t-test was used to compare the percentage of the total exploration time spent in each
object with a theoretical mean (50%). The differences were considered significant when P < 0.05.

Results: In the 24h OR test all animals explored significantly more than 50% of the total exploration time the new object, demonstrating
preserved memory. In the memory persistence tests, the control group explored similarly both objects (P = 0.3485/7th day), suggesting
physiological forgetfulness. The SKF38393 group explored the new object significantly more than the familiar (P = 0.0446/21st day),
therefore, the pharmacological activation of D1/D5 receptors promoted memory persistence. The animals exposed to novelty showed
memory persistence until the 14th day (P = 0.0001). Still, we observed that the blocker of D1/D5 receptors (by SCH23390) inhibited the
novelty effect, once the Novelty+SCH23390 group explored similarly both objects (P = 0.0796/7th day). However, when this same drug
was associated with Sp-cAMP, memory persistence is observed until the 14th day (P = 0.0001), demonstrating the involvement of D1
receptors in the novelty modulatory effects. The animals of Novelty+Rp-cAMPS group explored similarly both objects (P = 0.5240/7th day),
demonstrating that the inactivation of D1 second messenger hinders the novelty modulation of memory. Moreover, we demonstrated that the
inhibition of D5 second messenger did not affect memory persistence (P < 0.0001/14th day). In the same way, novelty exposure associated
with D1/D5 blocker and PKC stimulation did not promote memory persistence (P = 0.9897/7th day).
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Conclusions and Support: Our results demonstrated the involvement of dopaminergic receptor D1 in the modulation of OR memory
persistence induced by the novelty. This study was financed in part by the Coordination for the Improvement of Higher Education Personnel
- Brazil (CAPES), Brazilian National Council of Research of (CNPq/Brazil) and Research Support Foundation of the State of Rio Grande
do Sul (FAPERGS/RS/Brazil).
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Title: EFFECTS OF ATMOSPHERIC PARTICULATE MATTER ON CARDIAC FUNCTION OF NILE TILAPIA, OREOCHROMIS
NILOTICUS

Introduction: Introduction: Mining-steel industries located in Metropolitan Region of Vitoria, Espirito Santo, emit a smoke with atmospheric
particulate matter (APM) called “black powder”. This material consists of a mixture of solid particles and nanoparticles containing several
metals and it may reach water bodies and exert toxicity toward non-target species. However, the literature about the toxicity of APM is still
scarce, especially for animals. Teleost fish have proved to be good models to evaluate the toxicity and effects of contaminants on animals,
since their biochemical responses are similar to those of mammals and of other vertebrates.

Objective: Objectives: The aim of this study was to evaluate the effects of APM sampled from Metropolitan Region of Vitoria on myocardial
contractility of the freshwater fish Nile tilapia, Oreochromis niloticus. Then, isometric cardiac muscle preparations were used to determine
the force-frequency relationship (FFR) after APM exposure.

Methods: Methods: This study was performed under the approval of the Animal Ethics Committee at the Federal University of Sdo Carlos
(CEUA/UFSCar, #8105110718). Fish were divided in two experimental groups: control (n = 10) and APM group, fish exposed to 1 g of the
APM per liter of water for 96 h (n = 10). Fish of both experimental groups were euthanized, the hearts were carefully excised and placed
into an oxygenated bathing medium containing (mM): 100.0 NaCl; 5,0 KCl; 1.2 MgCly; 1.5 NaH,PO,; 27.0 NaHCO3; 2.5 CaCl,; 10.0
CgH1206. Strips (mean length 1.3 + 0.25 mm and mean mass 1.4 + 0.15 mg) were excised from the ventricle and their ends were tied in
two metal rings. One ring was connected to an isometric force transducer through a stainless steel wire and other was tied around platinum
electrodes connected to a stimulator, which delivered electrical square pulses of 8 ms and a voltage 50% above that eliciting maximal twitch
force. These preparations were immersed in bath containing physiological solution kept at 25°C and continuously bubbled with a mixture
0f 98% O, and 2% COx.

Results: Results: Both groups showed a negative FFR, mainly at high frequencies (Ct: 4.46 mN/mm? at 0.2 Hz to 1.39 mN/mm? at 3.2 Hz;
APM: 9.47 mN/mm? at 0.2 Hz to 3.44 mN/mm? at 3.2 Hz). In APM-exposed group, the twitch force values were significantly higher (117%,
p<0.05) compared to control, in all frequencies. High concentrations of metals were detected in water samples from APM group, exceeding
the maximum allowed value established by national legislation (CONAMA): Al (640%), Fe (200%), Cu (100%) and Zn (514%).

Conclusions and Support: Conclusions: The increased FFR in response to APM exposure could be attributed to a stress-induced
catecholamine release due to high concentrations of toxic metals. Nile tilapia is able to develop adaptive strategies to survive during APM
exposure. However, our results were obtained after 96 h exposure and longer exposure periods could exacerbate these responses and lead a
negative impact on fish performance. Support: CAPES Scholarship (PPGCAm/UFSCar).
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Title: THE ESTIMATION OF THE TIME CONSTANT FOR PRESSURE DECAY IS AFFECTED BY THE CRITICAL CLOSING
PRESSURE: A METHODOLOGICAL ANALYSIS

Introduction: The vascular branch of the baroreflex regulates arterial blood pressure through adjustments of the peripheral resistance (R)
and arterial compliance (C). The viscoelastic properties of large arteries allow them to act as an energy reservoir during the ventricular
ejection phase. And also, as a pumping mechanism when the aortic valve closes during diastole (i.e., the Windkessel effect). The rate of
pressure decay after the valve closes is governed by the action of both R and C, and the product from both variables is the time constant
of arterial pressure decay (t = R x C), which indicates the time required for pressure (P) to fall approximately 63% of the total pressure
gradient. For practical purposes of R calculation, it is common to assume that P falls to zero (R =P/ Q; Q = blood flow). However, when
calculation assumes P tends to an asymptote (known as the critical closing pressure - CCP), the gradient P-CCP reduces. Therefore, simple
multiplication of R and C may overestimate . We addressed that supposed overestimation comparing multiples methods to calculate T,
considering P decays either to zero or CCP.

Objective: We examined how the P-CCP pressure gradient affects t calculations and the limitations of different methods to estimate pressure
decay in the South American decerebrate rattlesnake, Crotalus durissus.
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Methods: The data were collected in previous experimental protocols. Preparations were cannulated through the vertebral artery, and a
perivascular flow probe was placed around the left aortic artery, allowing for instantaneous systemic P and Q recordings. We analyzed 50
pressure waves from 8 resting animals at room temperature (~250C). The first calculation method (W1) fitted the second half of the diastolic
pressure wave to a modified version of the two-element Windkessel equation, which considers that P decays towards CCP [P(t) = (PO — CCP)
e-t/t + CCP; t = time]. The first half was removed to ensure that the pre-dicrotic notch pressure signal was not used. The second calculation
(W2) was similar, but we sectioned the first and last quarter of the diastolic pressure wave to remove the pre-dicrotic notch pressure and the
effect of later influencing factors. In the third method (RC), T was estimated as R x C (C = stroke volume/pulse pressure). Finally, we used
the CCP value estimated from W1 method as a correction factor to calculate resistance [Rccp = (P — CCP) / Q] and used this new value to
estimate T (RCccp = Reep x C). The same pressure waves were analyzed in each method. Zero was the imputed final value whenever data
did not fit to the Windkessel equation. Mean results were compared using a one-way ANOVA and Tukey test (P<0.05).

Results: The four calculation methods resulted in different (mean + S.D.) values for t (F =4.5; P=0.01): W1 =133+ 0.47 s; W2=0.96 &
1.15s; RC=2.11+0.98 s; and, RCccp = 0.96 £ 0.63 s. RC calculation resulted in higher t values, whereas W1, W2, and RCccp resulted in
a similar estimation. However, RC calculation was the only method able to process all the waves.

Conclusions and Support: The assumption that pressure decays to zero tends to overestimate t. That was corroborated by similar values
from W1, W2, and the corrected RCccp. Despite the need to correct decay magnitude, the RC model was more versatile due to the diversity
of pressure waves that this method was able to analyze. CNPq #168061/2017-1; FAPESP #2018/05035-0; CEUA-UFSCar. #4568110917
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Title: STRENGTH TRAINING WITH RESTRICTED BLOOD FLOW DECREASES OXIDATIVE STRESS IN RATS

Introduction: Practice of physical exercise is one of the main lifestyle changes that can significantly reduce cardiovascular events, and
strength training (TF), performed alone or combined with aerobic training are widely used, even in populations already affected by
cardiovascular and/or metabolic diseases. When performed at high intensity (greater than 70% of 1 maximum voluntary contraction -MVC-
), it produces muscular, morphological and functional adaptations as a result of metabolic stress. However, training sessions with the use
of high intensities are impeditive for certain populations. As an alternative, studies have indicated that low inteisity (20 - 50% of IMVC)
strength training with blood flow restriction (TFRF) may produce beneficial adaptations, similar to strength training with intensity equal to
or greater than 70% 1MVC . However, until now, the vast majority of studies have been dedicated to the effects of TFRF related to muscle
adaptations and, to date, there are few studies in which the effects of TFRF on endothelial function have been investigated.

Objective: In this sense, the objective of the present study was to evaluate the effects of a low intensity strength training program (50%
of IMVC), on endothelial function of rats subjected to blood flow restriction. All procedures were reviewed and approved by the Ethics
Committee on the Use of Animals in Research (protocol CEUA / EEFERP number 2016.5.80.90.4), in accordance with the “Principles of
care for laboratory animals” (NIH publication No. 86- 23, revised in 1985) and the national law (CONCEA publication No. 11,794, 2008).
Methods: 52 Wistar Hannover rats aging 8 weeks were divided in 4 groups: sedentary sham (SD, n= 16), sedentary with blood flow restriction
(SDREF, n= 8)), trained sham (TF, n= 8), and trained with blood flow restriction (TFRF, n= 8). Training protocol consisted of four weeks
of strength training with 50% of 1MVC. Training was initiated 14 days after arteriovenous restriction surgery. Body composition (BC)
and blood pressure (BP) were analyzed. The maximal response (Emax) was obtained from concentration-response curves to acetylcholine
(ACh) and phenylephrine (PHE) in the abdominal aorta, as well as production of nitric oxide (NO) and reactive oxygen species (ROS).
Blood analyzes of the antioxidant profile (SOD), nitrite/nitrate and tumor necrosis factor alpha (TNF-a) were also investigated.

Results: TF prevented final weight gain. BP and vessel reactivity weren't altered, as well as NO concentration. However, the TFRF group
showed a decrease in ROS, but also increased blood TNF- o concentration and no changes in SOD and nitrite/nitrate.

Conclusions and Support: In conclusion, these results are promising and suggest that TFRF should also be considered as an alternative

clinical intervention to decrease oxidative stress and, therefore, endothelial health, but should be prescribed with caution. Financial support:
CAPES (finance code 001) and FAPESP (#2017/13348-6).
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Title: VASCULAR MODULATION AFTER HEMODYNAMIC DISTURBANCES IN DECEREBRATE RATTLESNAKES
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Introduction: The vascular branch of the baroreflex is usually neglected in studies regarding blood pressure modulation. Despite that, it
has an enormous impact on pressure adjustments. Diverse vascular characteristics, such as peripheral resistance (R), arterial compliance
(C), and the elastic components present in the structure of the large arteries, are responsible for the arterial blood pressure decay during
ventricular diastole. Orthostasis may impact homeostasis in terrestrial vertebrates due to the gravity effect over hemodynamics. Several
cardiovascular mechanisms were described to compensate for it. Apparently, the relevance of each possible compensation is a species-
specific trait. It relates to the use of the environment and the range of behavioral patterns. The effect of postural alterations can be especially
relevant for cylindrically shaped animals like snakes. Therefore, the compensatory adjustments performed by the vascular system might
be especially prominent in that vertebrate group. We investigated the action of the vascular branch of the baroreflex to compensate for the
hemodynamic alterations caused by postural shifts.

Objective: We have addressed the relevance of the vascular branch of the baroreflex to compensate for the hemodynamic alterations caused
by typical postural positioning in South American rattlesnakes, Crotalus durissus.

Methods: The present data were collected in previous experimental protocols with the use of decerebrate rattlesnake preparations (n=3, partial
data). For the hemodynamic recordings, we performed occlusive cannulations in both the vertebral artery and in a branch of the pulmonary
artery. That allowed for pressure recording from systemic and pulmonary circuits. Besides, perivascular flow probes were placed around the
pulmonary artery and left aortic arch, allowing for blood flow recordings. For the protocol, the preparation was decerebrated, instrumented,
and recovered from anesthesia. The cardiovascular variables were stable at 250C before the experimental protocol commenced. We used
simple mechanic maneuvers to trigger hemodynamic alterations due to gravity. We lifted its tail (!5 - caudal part of the body - TL) for 3
min. The tail was released, and recordings followed until cardiovascular stability. Subsequently, we raised its head (with the rostral part of
the body - HL) for 3 min. We analyzed the vascular response accessing TAU by the use of the RC-method (t = R x C). We estimated C as
the ratio between stroke volume/pulse pressure. For calculations, we used 300 cardiac cycles before, during, and also after each maneuver.

Results: The maneuvers triggered alterations in both systemic and pulmonary circuits. Both TL and HL responses peaked after about 20s.
TL increased C (mL x mmHg-1) in the systemic (from 0.0034 to 0.0039) and pulmonary (from 0.0073 to 0.0086) circulation. While t was
increased to 1.5s and 1s in the systemic and pulmonary circulation, respectively. In contrast, HL decreased C in the systemic (from 0.0034
to 0.0025) and pulmonary circuits (from 0.0073 to 0.0061). T was not significant altered in the systemic circulation but increase to 0.5s in
the pulmonary circuit.

Conclusions and Support: These preliminary results indicate that an active and relatively fast vascular response was present. Furthermore,
it is possible that the vascular adjustments in the pulmonary circuit play a significant role in the hemodynamic adjustments in animals with
vascular shunts. CNPq #168061/2017-1; FAPESP #2018/05035-0 CEUA-UFSCar. # 4568110917
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Title: LONG-TERM VIABILITY OF AUTONOMOUS MODULATION IN DECEREBRATE RATTLESNAKE

Introduction: Despite the high interest in reptile cardiovascular system, the experimental investigations of several questions remain justifiably
limited by the obvious and indispensable ethic aspects regarding in vivo animal experimentation and the development of instrumentation
techniques. As a response, some cardiovascular mechanisms had their functional description based on anesthetized animals. Decerebrate
rattlesnake preparation is a prospective experimental model to study squamate cardiovascular physiology, once the decerebration process
was developed to inactivate thalamus and cortical structures including the areas responsible for processing pain and stress while maintaining
the integrity of autonomic structures that allows for cardiovascular reflex mechanisms.

Objective: We aimed to assay the long-lasting viability and how decerebration process affects the dynamic of post-mortem preparation for
in situ experiments in South American rattlesnakes (Crotalus durissus) analyzing: the presence and alterations of autonomic modulation of
heart rate variability (HRV), the maintenance of resting cardiovascular parameters and the presence and magnitude of baroreflex.

Methods: On the first surgery, snakes (863.0+146.3g, n=10) were decerebrated by cauterization, and electrodes were implanted to ECG
records for HRV analyses. After 15 days of recovery, a second surgery was made to record cardiovascular parameters such as: (heart rate fH,
systemic mean arterial pressure MAPsys, pulmonary mean arterial pressure MAPpul, systemic blood flow Q ‘sys, pulmonary blood flow Q
pul, cardiac output CO, total stroke volume Vstot, systemic conductance Gsys, pulmonary conductance Gpul, and shunt direction Q pul-Q
sys-1). Vertebral artery and a branch of the pulmonary artery were occlusive cannulated and flow probes were placed around the left aortic
arch and pulmonary artery for pressure and blood flow recordings, respectively. All the cardiovascular parameters at rest were compared
with both, previously reported data at the same preparation - 24h after decerebration and previously published cardiovascular data reporting
non-anesthetized snakes. The sequence method was used to analyze the baroreflex. CEUA #4568110917.

Results: Mean fH decreased during first 24h after surgery and stabilized over the remaining 15 days. However, cardiac modulation denoted
by PSD was low or absent and increased on the 7th day remaining higher and stable between 1.0-105 and 3.0-105 ms2. Mean values of
all cardiovascular parameters were MAPsys (kPa) 5.02 + 0.39; Q sys (ml'min-1-kg-1) 18.82 + 2.96; Gsys (ml-min-1-kg-1-kPa-1) 5.46 +
0.99; MAPpul (kPa) 2.73 + 0.29; Q pul (ml-min-1-kg-1) 17.04 £ 2.99; Gpul (ml-min-1-kg-1-kPa-1) 6.69 + 1.33; Vstot (ml-kg-1) 1.00 +
0.14; tH (beats'min-1) 35.1 £ 2.02; CO (ml'min-1-kg-1) 34.23 + 5.90; Q pul -Q sys-1 1.16 + 0.28 and presented values similar to the 24h
preparation and literature data. The preparation presented baroreflex sequences and the adjustment remained functional and equivalent to
the intact resting snake.
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Conclusions and Support: The preparation is able to make precise adjustments to the cardiovascular system, being useful for cardiovascular
studies in squamate reptiles since it makes it possible to simultaneously recording multiple variables allowing proper parameter correlation,
reducing the number of animals used, it also allows escaping from anesthetic bias effect, and allows investigation of processes inaccessible
on in vivo preparations. CNPq 168061/2017-1; FAPESP 2018/05035-0.
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Title: ASSOCIATION OF BODY MASS INDEX WITH THE CONCENTRATIONS OF TAMOXIFEN AND ITS METABOLITES IN
PATIENTS WITH BREAST CANCER

Introduction: Tamoxifen is a nonsteroidal agent used in adjuvant hormonal therapy of primary breast cancer. Overall, patients under
hormonal therapy with the drug has an increased of weight, which can modify the blood levels of tamoxifen and its metabolites.

Objective: The aim of the present study was to associate the body mass index with the plasma concentrations of tamoxifen, endoxifen and
4-OH tamoxifen.

Methods: An observational study of cases was performed in patients with breast cancer using tamoxifen. The drug and its metabolites were
determined by reversed-phase high-performance liquid chromatography. The body mass index was based on the height and weight of the
patients. Kruskal-Wallis was used to compare the levels of the drug and its metabolites among groups. A total of 20 female patients were
admitted to the study. The median age was 43 years (range; 32 to 50 years). A total of eight was in the pre-menopausal phase. All patients
are under radiotherapy. The median time of treatment with tamoxifen was 25 months (range; 13 to 50 months). All the participants gave the
written and informed consent term and all the procedures were evaluated and approved by the Ethical Committee in Research with Human
of the Health Science Institute of the Federal University of Para (report 3.015.710) and of the Ophyr Loyola Hospital (report 3.119.456).

Results: The median body mass index was 36.43 (range; 21.2 to 35.25). A total of 20% of patients were eutrophic, 65% overweight, and 15%
obese (p<0.0001). The median plasma level of tamoxifen was 62 ng/mL (range; 38-140 ng/mL).The metabolite 4-OH-tamoxifen presented
a median value of 1.04 ng/mL (range; 0.8 to 2.67 ng/mL) and endoxifen has a medium plasma concentration of 8.79 ng/mL (range; 6.5 to
16.8 ng/mL). The plasma concentrations of tamoxifen were similar among normal weight, overweight and obese patients (p=0.4435). A
similar result was found for endoxifen (p=0.7913) and for 4-OH tamoxifen (p=0.9789).

Conclusions and Support: These results suggest the lack of influence of body mass index in the plasma concentrations of tamoxifen and its
metabolites. Support: Federal University of Para
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Title: HIGH-INTENSITY INTERVAL TRAINING IS MORE EFFECTIVE THAN LOW INTENSITY TRAINING TO REDUCE NF-«xB
EXPRESSION AND INFILTRATION OF IMMUNE CELLS IN RATS WITH CISPLATIN-INDUCED NEPHROTOXICITY

Introduction: Inflammation contributes to acute renal injury (ARI) induced by the antineoplastic cisplatin (CP). The activation of the nuclear
transcription factor kappa B (NF-kB) by CP is associated with the production of several pro-inflammatory mediators, which act together
with infiltrated immune cells, amplifying the inflammatory response and intensifying tissue injuries. Aerobic exercise has been reported to
be renoprotective, however the intensity more effective to provide renoprotection is still unclear.

Objective: Thus, the aim of this study is to compare the impact of high intensity interval training (HIIT) with continuous low intensity
training (LIT) on the expression of NF-kB and infiltration of macrophages and lymphocytes in the kidneys of wistar female rats with CP-
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induced AKI.

Methods: For this, 28 rats were randomly divided into 4 groups (n=7): C +S, sedentary control; CP+S, treated with CP and sedentary;
CP+LIT, treated with CP and submitted to a LIT (45 to 55% of the maximum capacity); CP+HIIT, treated with CP and submitted to HIIT
(85% of the maximum capacity). The training protocols consisted of running on a motorized treadmill, 5 days / week, for a period of 8
weeks. The CP+S, CP+LIT and CP+HIIT groups received a single dose of CP (5 mg/kg, i.p.), and 07 days later they were euthanized by
decapitation. The kidney tissue was fixed, paraffinized, cut in 4 um sections and submitted to immunohistochemical for evaluating the
expression of NF-kB, ED-1 and CD43 (macrophage and lymphocyte marker, respectively). The quantification of the immunoreactivity
for NF-kB was performed in 20 fields (original magnification x200) of the renal outer medulla by means of the Image-J software, whose
result was expressed in percentage, whereas the number of ED-1 and CD43 positive cells was quantified in 30 microscopic fields (original
magnification x400) of the tubulointerstitial compartment. This study was approved by the Ethics Committee in Animal Experimentation of
the UFBA/IMS (protocol 056.2018). Data are presented as mean+SEM. Statistical differences were defined when p<0.05.

Results: The results demonstrate that all groups treated with CP showed an increase in NF-kB expression compared to C+S (2.5+0.3)
(p<0.05). Although both training protocols were able to mitigate the increase in this expression in CP+LIT (8.3£1.04) and CP+HIIT
(5.7£0.69) compared to the group CP+S (14.6£1.15) (p<0.001), HIIT demonstrated a greater regulation of this factor in relation to LIT
(p<0.001). Concerning the infiltration of macrophages, there was an increase in these cells in all groups treated with CP compared to the
control (1.76+0.48) (p<0.05), however, only CP+HIIT (9.43+£0.6) showed an attenuation of this effect in relation to CP+S (20.9+3.76)
(p<0.05). Regarding lymphocytes, CP+S (25.48+1.12) and CP+LIT (14.91+2.18) showed increased infiltration of these cells compared to
control (7.56+0.64) (p<0.01), and although the LIT was able to reduce this effect in relation to the CP+S group (p<0.001), this effect was
more pronounced in the CP+HIIT group (7.78+0.36) compared to CP+TL (p<0.001).

Conclusions and Support: In conclusion, although both training protocols brought renoprotective actions, these benefits were more
pronounced in HIIT, suggesting that this type of training is more effective in preventing CP-induced AKI.
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Title: EFFECTS OF SUSTAINED HYPOXIA ON THE CARDIOVASCULAR AND RESPIRATORY FUNCTIONS OF DIFFERENT
RAT STRAINS

Introduction: Short-term sustained hypoxia (SH) produces active expiration, increased late-expiratory (late-E) sympathetic activity,
hypertension, augmented ventilation, and amplified sympathetic and abdominal expiratory responses to chemoreflex activation in rats from
the Wistar-Ribeirdo Preto (WRP) strain. However, evidence suggests that different rat strains display distinct response patterns to hypoxia.

Objective: Herein, we tested the hypothesis the SH exposure elicits distinct responsiveness and patterns of cardiovascular and respiratory
responses in different rat strains.

Methods: Sprague Dawley (SD) and Wistar Hannover (WH) rats (~80 g) were exposed to SH (FiO2 = 0.1) for 24 h and arterial pressure,
sympathetic activity, and respiratory pattern were evaluated. Results were compared to previously obtained data using the WRP strain. All
procedures were approved by the institutional Ethics Committee on Animal Use (CEUA, 51/2018).

Results: SD rats presented increased mean arterial pressure (92 + 5 vs. 85 + 4 mmHg), respiratory rate (200 + 11 vs. 163 + 21 breaths min-
1) and tidal volume (12.38 £ 1.32 vs. 8.98 + 1.58 ml kg-1) compared with control rats. SH also elicited augmented late-E expiratory motor
output (19.20 + 8.11 vs. 1.66 = 1.86 %) and increased sympathetic outflow (16.98 + 5.83 vs. 10.07 + 3.1 %) due to post-inspiratory (41.32 +
5.36 vs. 26.73 £ 8.17 %) and late-E (37.79 = 10.5 vs. 12.75 + 4.73 %) sympathetic overactivity in this rat strain in relation to controls. WH
rats presented reduced changes, suggesting lower responsiveness of this strain to this SH protocol. The magnitudes of changes in sympathetic
(75.68 £ 16.56 vs. 182.6 £ 76.58 %) and abdominal (137.5 +31.31 vs. 256 + 88.89 %) expiratory motor activities to chemoreflex activation
in SD rats were reduced by SH when compared to control. Pressor responses to chemoreflex activation were shown to be blunted in SD (44
+ 12 vs. 60 + 9 mmHg) and WH rats (41 £ 8 vs. 56 + 10 mmHg) after SH when compared to control.

Conclusions and Support: SD, WH and WRP rats exhibit different patterns of alterations in baseline cardiovascular, autonomic and
respiratory profiles and in chemorefiex responses after SH. It is important to note that WH rats exhibited lower responsiveness to SH. Our
results indicate that studies evaluating the impact of SH on the cardiovascular and respiratory functions require careful attention to the
responsiveness of different rat strains to this experimental protocol of hypoxia. Support: FAPESP, CNPq, CAPES
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Title: CHOLESTEROL EXACERBATES MICROCIRCULATORY DISTURBANCES IN A DIET INDUCED ANIMAL MODEL OF
NON-ALCOHOLIC FATTY LIVER DISEASE

Introduction: Nonalcoholic fatty liver disease (NAFLD) is the most prevalent liver disease worldwide. Among 25% of NAFLD patients
develop nonalcoholic steatohepatitis (NASH), the inflammatory form of the disease that leads to progressive liver damage, cirrhosis, and
hepatocellular carcinoma, therefore, there is a significant need to better understand the pathophysiological mechanisms in the NAFLD
progression.

Objective: The aim of this study was to evaluate the effects of cholesterol on NAFLD complications and progression.

Methods: C57BL6 mice were fed a high-fat and high-carbohydrate diet (HFHC), during 31 weeks. The CTL group received normocaloric
diet during the same period. During the weeks 31 to 39, a subgroup of animals on HFCH diet received 2% cholesterol (HFHC+Col), while
the other groups remained in the same diet. Leukocyte recruitment was assessed by intravital microscopy. Laser Speckle Contrast Imaging
flowmetry was used to assess in vivo microcirculatory liver perfusion and endothelial function.

Results: At 31 weeks, the HFHC group showed hepatomegaly, cardiomegaly, increase in body weight, visceral, subcutaneous and brown
fat content, fasting blood glucose levels and impairment of glucose metabolism when compared to the CTL group. The HFHC group had a
decreased number of total blood leukocytes, with increase in monocyte and neutrophil counts. HFHC group showed a significant decrease
in the hepatic, renal and visceral adipose tissue microvascular blood flow. In addition, HFHC group showed endothelial dysfunction, marked
by the deficient microcirculation vasodilatory responses to acetylcholine in the adipose tissue. HCHF had increased endothelial-leukocyte
interactions both in the hepatic and adipose microvascular bed. At 39 weeks, HFHC and HFHC+Col group had increased body weight,
visceral, subcutaneous and brown fat deposits, when compared to the control group. HFHC+Col group had liver enlargement and pale
yellow discoloring, indicating hepatic steatosis. The leukocyte count in peripheral blood of HFHC+Col revealed an increase in the number
of total leukocytes, including lymphocytes, monocytes and neutrophils when compared to the HFHC group. Microcirculatory analysis
showed that the HFHC+Col and HFHC group had similar impairment of the hepatic basal microvascular blood flow. HFHC and HFHC+Col
groups demonstrate a similar reduction in the basal microvascular perfusion of the adipose tissue, however; the HFHC+Col group had
higher levels of endothelial dysfunction. Cholesterol supplementation also led to superior leukocyte recruitment in the microcirculation of
liver and adipose tissue when compared to HFHC group.

Conclusions and Support: Based on these results, we conclude that the addition of cholesterol to the diet can lead to an aggravation of
NAFLD, seen by the exacerbation of hepatomegaly and microcirculatory disturbances, i.e. leukocyte recruitment, tissue perfusion and
endothelial dysfunction. Supported by CNPQ, FAPERJ and FIOCRUZ. Experimental procedures were approved by the Oswaldo Cruz
Foundation Animal Welfare Committee (CEUA license L-012/2018 A1).
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Title: GINKGO BILOBA EXTRACT INDUCED THE IMPROVEMENT OF ENDOGENOUS ANTIOXIDANT DEFENSES AND
ENHANCED THE 5-HT1A AND 5-HT1B SEROTONIN RECEPTORS IN HIPPOCAMPUS OF OVARIECTOMIZED RATS

Introduction: Ginkgo biloba extract (GbE) is recognized by its beneficial effects such as antioxidant, anti-inflammatory and antiapoptotic
activities, reactive oxygen species scavenger, and improvement of the endogenous antioxidant defense system. Moreover, previous studies
from our group demonstrated that GbE exerts important effects on serotonergic system activity. In ovariectomized rats, a prolonged treatment
(14 days) with GbE reduced the hypothalamic serotonin transporter protein levels and restored serotonin levels in the lateral hypothalamus.
Furthermore, the mRNA levels of 5-HT2C serotonin receptor were enhanced after a single acute dose (500mg*kg-1) of GbE in eutrophic
rats. Thus, these findings suggest that GbE may promote a modulatory action on serotonergic signaling in the central nervous system (CNS).
Additionally, it is possible that GbE might promote a neuroprotective effect, minimizing the damages generated by oxidative stress.

Objective: This study aimed to investigate the GbE effects on protein expression of serotonin receptors and on the activity of endogenous
antioxidant enzymes in the hippocampus of ovariectomized rats.

Methods: The ovaries of 2-month-old female Wistar rats were surgically removed (OVX) or not (SHAM), and then, sixty days after surgery,
OVX rats were daily gavaged with 500mg*kg-1 of GbE (OVX+GbE) while SHAM and OVX groups received saline 0.9% (vehicle) for
14 days. Concluded the treatment period, rats were euthanized, and hippocampi were collected. SOD, Catalase and GPx activity were
mensured by colorimetric assays. 5-HT1A and 5-HT1B protein levels were evaluated by Western Blotting. The Ethics Committee on Animal
Research of Federal University of Sdo Paulo (protocol number 7159090317) approved all procedures.

Results: An increased activity of Superoxide dismutase (SOD) was observed in OVX rats in comparison to SHAM rats (p=0.046), while
GDE restored SOD activity to similar levels to SHAM rats. Glutathione peroxidase activity was also improved by GbE in comparison to
SHAM rats (p=0.036). No differences were observed in Catalase activity (p=0.087). Both 5-HT1A (p<0.001) and 5-HT1B (p=0.044) protein
levels were reduced in OVX rats in comparison to SHAM rats while 5-HT1A was significantly increased in OVX+GDbE rats in relation to
OVX rats.

Conclusions and Support: In summary, these findings revealed that GbE promoted an improvement in the impaired endogenous antioxidant
system suggesting a protective effect, and an enhancement in response to oxidative stress, as well as reestablished the protein levels of

147



2 - 8 October 2020
2 - 8 Qutubro 2020

the serotonin receptors analyzed. Therefore, GbE presents a therapeutic potential to improve menopausal-related hippocampal disorders
and might be particularly interesting as an alternative approach for those women that cannot use hormone replacement therapy. Support:
Fundagdo de Amparo a Pesquisa do Estado de Sao Paulo - FAPESP[2014/18929-9] and Coordenagdo de Aperfeigoamento de Pessoal de
Nivel Superior - CAPES [Finance code 001].
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Title: EFFECTS OF CANABINOID AGONIST ON Ca2+-HANDLING PROTEINS IN THE HEART OF FISH, Brycon amazonicus

Introduction: The endocannabinoid system (ECS) is a complex lipid signaling system composed of the two known subtypes of receptors,
cannabinoid receptor type 1 (CB1) and cannabinoid receptor type 2 (CB2), which are widely distributed in the central nervous system and
peripheral nervous system, including cardiac tissue. The endocannabinoid-receptor interaction generates responses that directly or indirectly
affect physiological functions. During the last decades, the remarkable increase in the understanding of the molecular basis of cannabinoid
activity has encouraged many pharmaceutical companies to develop more potent synthetic cannabinoid analogues and antagonists, leading
to an explosion of basic research and clinical trials. However, the mechanisms of the cardiovascular effects of cannabinoids is not yet fully
understood. The distribution of receptors, predominantly CB1 in this tissue, together with the results obtained in studies with rats, indicate
that there is an important role to be explored. A progress in the understanding of the effects of cannabinoids on cardiac function can lead to
the consideration of cannabinoids as possible therapeutic agents in cardiovascular diseases.

Objective: The study aimed to evaluate the effects of the activation of CB1 and CB2 receptors on expression of key proteins involved in
regulating Ca2+ signaling in the heart of Brycon amazonicus, a freshwater Neotropical fish, popularly known as matrinxa.

Methods: This study was performed under the approval of the Animal Ethics Committee at the Federal University of Sdo Carlos (CEUA —
#4997170718). Fish were divided in two experimental groups: control (Ct), fish treated with vehicle (5% DMSO in sterile saline with a drop
of Tween 80, i.p.) and cannabinoid group (WIN), fish treated with a single dose (1 mg.kg-1, i.p.) of the WIN55,212-2, a potent synthetic
agonist of cannabinoid receptors type 1 (CB1) and cannabinoid receptor type 2 (CB2). After 24 hours, the hearts of 6 animals from each
group were collected and, after extraction of total proteins, the analysis of the expression of the Sarcoplasmic Reticulum Ca2+ -ATPase
(SERCA), the sodium/calcium exchangers (NCX) and phospholambam (PLB) was performed using Western Blotting.

Results: The WIN treatment caused significant (P< 0.05) increases in both PLB (168% - Ct: 0.82 + 0.02; WIN: 2.20 + 0.06, mean + SEM in
arbitrary units) and NCX expression (139% - Ct: 0.73 + 0.02; WIN: 1.75 + 0.02, mean + SEM in arbitrary units). There was none significant
difference (P> 0.05) in the expression of SERCA protein. Furthermore, WIN group showed a variation of the expression of the two NCX
isoforms.

Conclusions and Support: The results obtained in this work allow us to conclude that the activation of CB1 and CB2 receptors can play

an important role in heart function, since it has been shown to up regulated the expression of proteins that play a key role in the cardiac
excitation-contraction coupling. CNPq Proc. 404688/2018-7
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