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Nascemos hipertensos ou desenvolvemos hipertens3do arterial?

Adriana Castello Costa Girardi

Cardiopneumologia- Universidade de Sdo Paulo

accgirardi@gmail.com

A questdo de se nascemos hipertensos ou desenvolvemos hipertensdo ao longo da vida envolve a compreenséo
de fatores genéticos e ambientais, bem como da interagdo entre eles. Nesta palestra, com foco principal no
papel dos rins no desenvolvimento e progressao da hipertensdo arterial, discutirei os tipos de hipertensdo
monogénica, que envolvem mutacdes em transportadores de sédio expressos no tubulo renal, bem como em
componentes neurohumorais que regulam o transporte de sédio ao longo do néfron. Adicionalmente,
abordarei algumas variantes genéticas frequentes na populacdo associadas ao aumento da pressdo arterial e
o conceito de herdabilidade perdida. Em relacdo aos fatores modificaveis, discutirei aimportancia do contetddo
de sédio e potassio na dieta. Para embasar a discussdo, utilizarei artigos cientificos da area basica e clinica,
proporcionando uma visdo abrangente e fundamentada sobre o tema.
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Morphological Features of Human Dendritic Spines

Alberto Antonio Rasia Filho

Depto. Ciéncias Basicas da Saude/Fisiologia- UFCSPA/UFRGS

rasiafilho@yahoo.com

Dendritic spines are evolved cellular specializations that greatly increase the connectivity of neurons and
modulate the “weight” of most postsynaptic excitatory potentials. Associated with astrocytes, which are larger
and more complex in humans, spines provide neural networks with a high integrative and computational
possibility and plasticity. These neural components enable the perception of sensory stimuli, emotional
processing, abstract thinking, decision-making, memory and learning for behavioral displays. Human neurons
vary from aspiny or “relatively aspiny” cells in the spinal cord to subcortical or neocortical neurons covered
with a high density of intermingled spines. They are in a continuum of shapes and sizes visualized after three-
dimensional reconstructions. The functional implications for these spines enlighten how cellular attributes
determine neuron type-specific connectivity and brain wiring in normal and pathological conditions. Our basic
morphological data can also be linked to various other current techniques. Perspectives in this research field
involve morphology with transcriptome features, molecular classification of cellular diversity, and connectional
and functional identification of coexisting subpopulations of cells in each human brain area.
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Respiratory changes associated with sleep in an experimental model of Parkinson's disease

Ana Carolina Takakura

Farmacologia- Universidade de Sdo Paulo

takakura@icb.usp.br

Parkinson's disease (PD) is a chronic neurodegenerative disorder affecting the motor system, leading to
tremors, muscle stiffness, and movement difficulties. Alongside these symptoms, PD patients commonly
experience respiratory and sleep disturbances that significantly impact their quality of life and disease
progression. These alterations contribute to fatigue, irritability, and cognitive challenges, exacerbating classic
motor symptoms and increasing the risk of psychiatric complications such as depression and anxiety. Studies
link sleep alterations to the degeneration of specific brain areas crucial for respiratory and sleep-wake control.
Managing respiratory and sleep issues in PD is intricate, as medications for motor symptoms may adversely
affect sleep patterns, and there is no medication specifically for respiratory disturbances. Balancing symptoms
with treatments that promote healthy breathing and sleep is crucial. Sleep alterations in PD are associated with
changes in respiratory patterns, indicating a complex physiological dysfunction. In a toxin mouse model of PD,
breathing frequency was reduced and the number of apneas increased during sleep stages. Cholinergic
neurons in the laterodorsal tegmental nucleus (LDTg), vital for sleep-wake control and respiratory modulation,
send projections to key respiratory nuclei in the brainstem. Stimulation of these neurons normalized respiratory
parameters and sleep patterns, underscoring their fundamental role in modulating breathing. These findings
highlight the association between PD-related neurodegeneration, respiratory changes, and sleep disturbances,
offering insights into potential therapeutic targets for managing PD-related complications.
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Estratégias educacionais inovadoras centradas no aluno.

Ana Flavia Santos Almeida

Medicina- Faminas-BH

anaflaviafarma@yahoo.com.br

Este curso oferece uma imersdao nas mais recentes e eficazes estratégias educacionais que colocam o aluno no
centro do processo de aprendizagem. Em um mundo em constante evolugdo, onde as demandas educacionais
estdo mudando rapidamente, é fundamental adotar abordagens inovadoras que atendam as necessidades dos
alunos. Neste curso, exploramos métodos dinamicos e adaptaveis que promovem a participacdo ativa dos
alunos, incentivam a criatividade, desenvolvem habilidades de pensamento critico e fomentam uma cultura de
aprendizagem auténoma. Desde o uso de tecnologias emergentes até estratégias de aprendizagem
colaborativa, os participantes serdo capacitados a projetar experiéncias educacionais que inspirem, engajem e
capacitem os alunos a alcancarem seu pleno potencial.
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Burden of liver disease in Brazil

André Gustavo De Oliveira

Fisiologia e Biofisica- UFMG

ago@ufmg.br

Liver disease is a major cause of mortality and morbidity worldwide and its epidemiology depends on the
genetic background, exposure to risk factors, access to healthcare and other sociodemographic characteristics.
Brazil is a large country with diverse multicultural and ethnic heritages and important socioeconomic
inequalities. The burden of liver disease in Brazil, its regions and population is unknown. We retrieved data
from the Unified Health System regarding liver diseases and analyzed the mortality and morbidity from 1996
to 2022 by gender, race/ethnicity, age, region and overall. We calculated the age-specific risk of deaths by liver
disease, age-standardization of the data, mean hospitalization and liver transplant-associated costs. Malignant
neoplasm of the liver and intrahepatic bile ducts, alcohol-associated liver disease, fibrosis, and cirrhosis of the
liver, other diseases of the liver, hepatic failure, chronic viral hepatitis were identified as the major causes of
death and morbidity in Brazil in the period analyzed. The epidemiology of these diseases was diverse, with
variations according to geographic regions, gender and race/ethnicity. The major economic burden of liver
disease is related to liver transplants, a common outcome of the progression of these diseases. Liver disease
in Brazil is a serious issue for the public health system due to the high number of deaths and increasing mortality
rate. Our study contributes as a necessary prerequisite for the development of tailored public health policies
aimed at mitigating the increasing burden of liver diseases in specific populations and regions.
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A comunicagdo intestino-cérebro regula o ritmo biolégico intestinal

André Gustavo De Oliveira

Fisiologia e Biofisica- UFMG

ago@ufmg.br

Os ritmos bioldgicos sdo flutuagSes fisioldgicas em um determinado periodo de tempo, que permitem aos
organismos predizerem as mudancas ambientais e otimizarem suas respostas bioldgicas. Alteragdes nesses
ritmos estdo associadas a desordens e doencgas gastrointestinais e metabdlicas como colite, sindrome do
intestino irritavel, obesidade e diabetes. Sabe-se que, além do ciclo claro/escuro, o horério da alimentacdo e a
microbiota intestinal sdo determinantes para sincronizar ritmo circadiano do trato gastrointestinal. No entanto,
0S mecanismos que integram esses sinais provenientes do limen intestinal e geram os ritmos circadianos ainda
sdo pouco conhecidos. Nos ultimos anos, nosso laboratério tem investigado a participagdo do nervo vago na
sincronizagdo dos ritmos bioldgicos no trato gastrointestinal. Nossa hipdtese vem do fato de que o nervo vago
é composto por fibras aferentes e eferentes, isto é, forma uma conexdo bidirecional entre 6rgaos periféricos e
o sistema nervoso central, além de sua posicdo anatomica privilegiada capaz de detectar sinais provenientes
do lumen intestinal e integrar esta informacdo ao cérebro a partir de uma Unica sinapse com as células
neuroenddcrinas. Na palestra, apresentarei os resultados mais recentes do laboratério que sugerem que o eixo
cérebro-intestino regula o ritmo bioldgico intestinal e hepatico, bem como os efeitos da interrupgdo dessa
comunicacdo sobre a fisiologia desses érgdos.
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Gold nanoparticles as carriers of neuroprotective drugs for the Central Nervous System

Andre Ricardo Massensini

Fisiologia e Biofisica- UFMG- UNIVERSIDADE FEDERAL DE MINAS GERAIS

massensini@gmail.com

Stroke is one of the leading causes of morbidity and mortality worldwide, resulting in irreversible damage to
brain tissue and significantly impacting patients' quality of life. Despite significant advances in understanding
the underlying mechanisms of stroke and the development of emergency treatments, current neuroprotective
therapies are limited and fail to achieve the desired efficacy in preventing brain damage. Thus, there is a
pressing need to explore new therapeutic approaches that can enhance brain tissue protection against
ischemia and promote functional recovery after stroke. We propose to explore the use of gold nanoparticles
(AuNPs) as carriers of neuroprotective drugs, aiming to overcome the limitations of conventional therapies and
improve clinical outcomes for patients affected by this devastating condition. The hypothesis of this study is
that AuNPs can play a crucial role in the effective and precise delivery of neuroprotective drugs to ischemic
brain tissue, contributing to reducing infarct size and improving functional recovery after stroke. The ability of
nanocarriers to cross the blood-brain barrier (BBB) allows drugs to be targeted directly to the site of injury,
increasing the bioavailability and specificity of the therapy while potentially reducing the side effects associated
with systemic drug administration. The use of AuNPs as carriers for neuroprotective drugs offers a unique
opportunity to improve the efficacy of existing treatments. These nanocarriers have the ability to cross the BBB,
enabling precise and efficient drug delivery to ischemic brain tissue. This can lead to a reduction in infarct size,
thereby improving functional recovery after stroke. Additionally, the personalization of treatment, made
possible by the ability of AuNPs to target drugs to specific areas of the brain, could lead to a more precise and
effective approach to stroke management, tailored to the individual needs of each patient. Ultimately, the
advancement of neuroprotective therapies in stroke treatment not only has the potential to save lives and
improve the quality of life of survivors but also may reduce the costs associated with post-stroke treatment and
rehabilitation, thereby alleviating the burden on healthcare systems and society as a whole.

The AuNPs were synthesized by the citrate reduction method and subsequently functionalized with different
neuroprotective drugs. The characterization of the nanoparticles was carried out using techniques such as UV-
vis spectroscopy, transmission electron microscopy (TEM), and zeta potential. Neuroblastoma cell cultures
were used to assess cytotoxicity, and brain tissue slices were used to evaluate the neuroprotective efficacy of
the conjugated AuNPs. Cell viability assays (MTT and LDH) and apoptosis tests (caspase-3/8/9) were conducted
to measure neuronal protection under induced oxidative stress conditions. In vitro BBB models were employed
to investigate the ability of functionalized AuNPs to cross this barrier. The results indicate that AuNPs
functionalized with neuroprotective drugs retain their physicochemical properties after conjugation, exhibiting
an appropriate hydrodynamic diameter and stable zeta potential. The conjugated AuNPs demonstrated low
cytotoxicity and high efficacy in protecting against neuronal apoptosis under oxidative stress conditions.
Additionally, permeability studies showed that functionalized AuNPs have a significantly increased ability to
cross the BBB compared to free drugs. The functionalization of AuNPs with neuroprotective agents proved to
be particularly effective, suggesting a high therapeutic potential for the treatment of neurodegenerative
diseases such as Alzheimer's and Parkinson's. The antioxidant capacity of AUNPs, combined with the controlled
release of neuroprotective drugs, suggests a synergistic mechanism of action that may offer significant
therapeutic benefits. Gold nanoparticles functionalized with neuroprotective drugs represent an innovative
and effective approach to treating central nervous system diseases. This study demonstrates that AuNPs can
improve drug delivery to the brain, protect neurons from oxidative stress, and efficiently cross the blood-brain
barrier. Future studies should focus on optimizing functionalization conditions and conducting evaluations in
animal models to confirm the therapeutic potential observed in vitro. Acknowledgments: We thank FAPEMIG,
CNPq, and CAPES for funding, and the technical support from the teams at CAPI, LCPNano, and CT-Nano UFMG.
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Mecanismos subjacentes ao efeito inibitdrio das gliflozinas sobre a atividade do NHE3 em tubulo proximal renal

Andreia Boaro

Cardiopneumologia- FMUSP

andreiaboaro@iq.usp.br

Os inibidores do cotransportador de Na+/glicose do tipo 2 (SGLT2), também conhecidos como gliflozinas,
melhoram o controle glicémico suprimindo a reabsor¢do de glicose no tubulo proximal renal. Inicialmente
desenvolvidos como agentes antidiabéticos, as gliflozinas reduzem morte por causa cardiovascular e a taxa de
hospitalizagdo por insuficiéncia cardiaca (IC), independente da presenga ou auséncia de diabetes tipo 2.
Recentemente, nosso grupo de pesquisa demonstrou que a empagliflozina restaura a euvolemia e previne a
progressao da IC em ratos ndo diabéticos, ao menos em parte por meio da inibicdo da reabsorcdo de sodio
mediada pela isoforma 3 do trocador Na+/H+ (NHE3) em tubulo proximal renal. Contudo, os mecanismos
moleculares pelos quais as gliflozinas inibem o NHE3 ainda ndo foram desvendados. Aqui abordaremos
recentes descobertas acerca dos mecanismos subjacentes aos efeitos das gliflozinas sobre o NHE3 em tubulo
proximal renal. Trés hipdteses serdo discutidas: (i) As gliflozinas inibem a atividade do NHE3 por meio da ligacdo
direta ao sitio para sodio deste transportador. (ii) As gliflozinas inibem a atividade do NHE3 por meio da
desestabilizacdo do complexo multimérico NHE3-PDZK1-MAP17-SGLT2 em tubulo proximal renal. (iii) As
gliflozinas inibem a atividade do NHE3 por meio de uma interacdo funcional entre NHE3 e SGLT2.
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Impactos do exercicio fisico regular na hipertensdo arterial pulmonar

Antonio José Natali

Educacdo Fisica- Universidade Federal de Vigosa

anatali@ufv.br

A hipertensdo arterial pulmonar (HAP), uma das classifica¢des clinicas da hipertensdo pulmonar, é uma doenca
rara, caracterizada como hipertensdo pré-capilar diagnosticada com medidas hemodindamicas de pressdo
média da artéria pulmonar > 20 mmHg, de pressdo de oclusdo da artéria pulmonar < 15 mmHg e de resisténcia
vascular pulmonar > 3 unidades Wood, em estado de repouso. A HAP estd associada ao remodelamento
progressivo da artéria pulmonar por disfun¢do endotelial, inflamacdo, desbalanco redox, fibrose e lesdes
plexiformes, o que compromete a circulagdo pulmonar e gera um aumento da pds-carga do ventriculo direito,
com consequente remodelamento ventricular e diminuicdo do volume sistdlico, o que resulta em prejuizo da
funcdo cardiopulmonar, seguido de falha cardiaca e morte. Tal condi¢cdo impacta negativamente a tolerancia
ao esforgo fisico e a qualidade de vida dos pacientes, os quais apresentam sintomas como dispneia, letargia e
desconforto toracico. Apesar disso, a pratica de exercicio fisico por pacientes com HAP estavel tem se mostrado
segura, benéfica e tem sido recomendada como terapia coadjuvante ao tratamento farmacoldgico. Pesquisas
com o modelo de HAP induzida por monocrotalina tém sido realizadas para investigar os efeitos de diferentes
tipos e protocolos de exercicio fisico, especialmente os mecanismos envolvidos, tanto na hipertensdo severa
(60 mg/kg de peso corporal) quanto na estavel (40 mg/kg de peso corporal). Os resultados de estudos mostram
gue o treinamento aerdbico com corrida voluntdria e corrida em esteira, bem como o treinamento resistido e
o treinamento combinado (Aerdbico + Resistido), realizados durante o desenvolvimento da doenga em ratos,
aumenta a sobrevivéncia e a tolerancia ao esforco fisico. Além disso, o aumento da resisténcia da artéria
pulmonar e a reducdo da fungdo cardiaca sdo prevenidos pelos diferentes protocolos de treinamento fisico.
Tais beneficios sdo acompanhados da atenuacdo da progressdo do remodelamento adverso nos tecidos
pulmonar, cardiaco e muscular esquelético. Ademais, os prejuizos da doenca na contratilidade e na
movimentacdo de calcio em midcitos ventriculares isolados sdo amenizados pelos distintos treinamentos
fisicos, em funcdo de alteragBes nas proteinas reguladoras do ciclo de cdlcio. Por fim, apesar dos beneficios
observados, novos estudos sdo necessarios para desvendar demais mecanismos que auxiliem na compreensdo
dos efeitos de diferentes protocolos de treinamento fisico em individuos com HAP.
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Treinamento fisico, expressdo génica e Sarcopenia.

Daniel Barbosa Coelho

Departamento de educacao fisica- UFOP- Universidade Federal de Ouro Preto

danielcoelhoc@gmail.com

A sarcopenia € um mal relacionado principalmente com a idade avancada. Considerando o aumento da
expectativa de vida é de se esperar um agravo destes casos dentre a populacdo. Varios fatores para tratar e
prevenir a sarcopenia vém sendo discutidos. Varios genes relacionados ao desempenho esportivo tém sido
associados a saude na atualidade. Especificamente quanto a sarcopenia, que é definida como a perda de massa
e fungdo musculares com a idade, genes como o ACTN3 e da Enzima conversora de angiotensina (ECA) tem
mostrado influéncia nesta situacdo. Desta forma, tém-se pesquisado como a manifestacdo dos diferentes
gendtipos mencionados influenciam na prevencdo e tratamento da sarcopenia. Espera-se que como esses
genes sdo influenciadores de aspectos musculares, tal como forca, hipertrofia, recuperacdo e marcadores
inflamatorios, que sdo comprometidos pela sarcopenia, que as caracteristicas genotipicas possam contribuir
positiva ou negativamente com o quadro de sarcopenia.
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Controle neuroenddcrino da massa e fungdo muscular esquelética em condigOes fisiopatologicas

Danilo Lustrino

Fisiologia- Universidade Federal de Sergipe

lustrino@academico.ufs.br

O musculo esquelético é um tecido de alta plasticidade devido ao turnover de suas proteinas estruturais, desta
forma alteracGes nas taxas de degradacdo ou sintese destas macromoléculas, as quais estdo sob controle
neuroenddcrino, repercutem diretamente no tamanho da fibra muscular. Nesse sentido, utilizando um modelo
experimental de dor cronica musculoesquelética que mimetiza a fibromialgia em humanos, demonstramos
uma acentuada perda de forca e massa muscular esquelética que foi associada a ativagdo da protedlise
proteassomal e diminuicdo da sintese proteica em roedores. Embora a atrofia muscular observada em nosso
estudo, ndo tenha sido mediada pela acdo dos glicocorticoides, ela foi associada a atenuacgdo da secrecdo de
catecolaminas pela medula adrenal. Por outro, lado o tratamento com agonista seletivo dos receptores 32-
adrenérgicos e ativagdo da via de sinalizacdo intracelular do AMPc/PKA atenuou estes efeitos, indicando que a
menor ativacdo do componente hormonal do Sistema Nervoso Simpatico, além de contribuir para a
manutencdo da hiperalgesia também participa na diminuicdo da funcdo e da massa muscular em modelo de
dor musculoesquelética similar aquela observada em pacientes fibromialgicos.
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A hot topic in exercise physiology — Skeletal muscle adaptation and performance in long-term aerobic training
in the heat

DAWIT ALBIEIRO PINHEIRO GONCALVES

Educacdo Fisica- UFMG

dawit.eeffto@gmail.com

DAWIT ALBIEIRO PINHEIRO GONCALVES, MSc, PhD- Exercise Physiology Laboratory (LAFISE) & Section of Sports
Physiology (SFE) at Sports Training Center (CTE), School of Physical Education, Physiotherapy and Occupational
Therapy (EEFFTO), Universidade Federal de Minas Gerais (UFMG), Belo Horizonte, Brazil. Acute exposure to
environmental heat stress (EHS) elevates core body temperature, which can induce thermal, cardiovascular,
and metabolic stress. These alterations can be detrimental to exercise performance, especially in prolonged
aerobic exercise. On the other hand, short- and medium-term (2-4 weeks) exposure to EHS during exercise
allows for numerous specific physiological adaptations minimizing heat strain and increasing exercise
performance. This process of training in the heat is referred to as heat acclimation (HA) when performed in
artificial environments such as hot rooms and saunas or heat acclimatization when performed in naturally hot
areas/environments. In addition to the beneficial effects of HA on exercise in the heat, some studies have
reported that HA-induced physiological adaptations theoretically could improve aerobic exercise performance
in cool-temperate conditions, but this hypothesis has been poorly investigated. At a mechanistic level, EHS can
transiently activate or inhibit several signaling pathways that regulate cellular energy metabolism, contraction,
and vascularization. However, the effects of long-term HA (> 4 weeks) on muscle fiber type, mitochondrial
complexes, and exercise performance represent other important issues that have yet to be suitably addressed,
and our research group has worked to unravel these mechanisms. Finally, in order to increase physiological
strain without a subsequent increase in mechanical load by way of increased force or power output, we will
discuss the possibility of using heat as a component of exercise prescription for managing external training load
in athletes or even in patients with metabolic disease (e.g., obesity) or orthopedic injury (e.g., lesions in muscle,
joint, and tendon) who were unable to perform moderate-high intensity exercise due to mechanical overload.
Supported by FAPEMIG (APQ-01268-21 and APQ-02960-22), CAPES, PRPg/UFMG (27764*27) and
CNPq/PROANTAR (442645/2018-0)

L]
S B F I Sociedade Brasileira de Fisiologia
Brazilian Society of Physiology




14 a 17 de Setembro de 2024
Hotel Gléria Caxambu Resort & Convention

Estresse térmico ambiental como um modulador da massa e fungao muscular esquelética

DAWIT ALBIEIRO PINHEIRO GONCALVES

Educacdo Fisica- UFMG

dawit.eeffto@gmail.com

DAWIT ALBIEIRO PINHEIRO GONCALVES, MSc, PhD- Exercise Physiology Laboratory (LAFISE) & Section of Sports
Physiology (SFE) at Sports Training Center (CTE), School of Physical Education, Physiotherapy and Occupational
Therapy (EEFFTO), Universidade Federal de Minas Gerais (UFMG), Belo Horizonte, Brazil. Enquanto exposicdes
agudas, dentro de certos limites, a baixas temperaturas ambientais podem favorecer o desempenho em
exercicios aerdbicos prolongados, temperaturas elevadas podem ser prejudiciais ao desempenho aerdbico. Ja
o0 estresse térmico severo pelo frio pode causar disturbios musculares esqueléticos (por exemplo, dor e atrofia),
deteriorando a capacidade fisica. Os modelos animais disponiveis na literatura tém submetido roedores a
exposicdo constante (24 horas por dia) ao frio (EF) por alguns dias, o que induz a atrofia muscular. No entanto,
a exposicdo croénica continua ao frio pode causar privagdao de sono e, como resultado, perda de massa muscular.
Para evitar distUrbios do sono, o nosso grupo desenvolveu um modelo murino de exposi¢cdo cronica
intermitente ao frio (ECIF) exclusivamente durante a fase de vigilia e os seus efeitos no desempenho fisico
aerdbico e na adaptagdo das mitocondrias e tipos de fibra muscular e sua sinalizagdo intracelular serdo
apresentados. Por outro lado, a exposicdo de curto e médio prazo (2-4 semanas) ao ambiente quente em
“repouso” ou durante o exercicio permite numerosas adaptacdes fisiologicas especificas que minimizam a
perturbacdo térmica no organismo e podem aumentar o desempenho do exercicio. Esse processo é referido
como aclimatacdo ao calor (AC) quando realizado em ambientes artificiais, como salas quentes, ou
aclimatizagdo ao calor quando realizado em areas / ambientes naturalmente quentes. No entanto, os efeitos
da AC com treinamento aerdbico de longo prazo (> 4 semanas) no tipo de fibra muscular, complexos
mitocondriais e desempenho do exercicio representam questdes importantes que ainda ndo foram
adequadamente abordadas, e o nosso grupo de pesquisa tem trabalhado para desvendar esses mecanismos.
Trabalhos tém demonstrado que somente a exposi¢do ao ambiente quente pode estimular vias de sinalizagdo
intracelular que promovem biogénese mitocondrial, angiogénese e anabolismo proteico, sugerindo que essa
intervencdo poderia otimizar os efeitos do treinamento fisico. Ainda, discutiremos a relevancia do
conhecimento das respostas termorregulatodrias ao frio e quente no contexto dos pesquisadores brasileiros e
militares que realizam pesquisas cientificas na Antartica, o continente mais frio e mais seco do mundo, e da
possibilidade de usar o aquecimento para estimular o crescimento muscular e como um componente da
prescricdo de exercicios para manipular a carga de treinamento externo em atletas ou mesmo em pacientes
em reabilitacdo. Apoiado pela FAPEMIG (APQ-01268-21 e APQ-02960-22), CAPES, PRPg/UFMG (27764*27) e
CNPg/PROANTAR (442645/2018-0)
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Vias de sinalizagdo envolvidas nas respostas renais ocasionadas pelas variagdes de potassio na dieta

Deise Carla Almeida Leite Dellova

Medicina Veterinaria- Universidade de S3o Paulo

leite-dellova@usp.br

Respostas renais rapidas ao potdssio ingerido sdo essenciais para prevenir a hipercalemia e também
desempenham um papel central na regulacdo da pressdo arterial. Embora a concentracdo extracelular local de
K+ no tecido renal seja cada vez mais reconhecida como um importante regulador da secregdo de K+, os
mecanismos subjacentes que sdo relevantes in vivo permanecem controversos. Serdo apresentadas as
evidéncias de participacdo do eixo de sinalizagdgo mTORC2-SGK1-Nedd4-2-ENaC como um mediador chave das
respostas rapidas das células tubulares ao aumento da [K+] plasmatica in vivo. Nosso grupo de pesquisa tem
demonstrado que o proprio K+ atua através da master kinase mTOR, dentro de seu complexo tipo 2 (mTORC2),
para ativar a serum and glucocorticoid-regulated kinase 1 (SGK1), que por sua vez, estimula o canal de sédio
epitelial (ENaC) para aumentar a excrecdo de K+ nas células principais do ducto coletor cortical (DCC); em parte,
por um mecanismo que envolve a fosforilacdo da ubiquitin ligase (Nedd4-2). No DCC, a acdo da aldosterona é
particularmente importante para regular a transcricio do SGK1 e a atividade do ENaC. Nesta palestra,
abordaremos o efeito da aldosterona em associa¢do com o efeito K+ na regulacdo da atividade ENaC no néfron
distal. Discutiremos também a relagdo entre as variagGes na concentracdo extracelular de K+ e a atividade das
guinases With-No-Lysine (WNK). O papel da WNK na regulagdo do cotransportador de cloreto de sddio (NCC)
no tubulo contorcido distal é bem conhecido, e mudancas na concentracdo extracelular de K+ alteram as
atividades da WNK quinase neste segmento tubular. Por outro lado, a WNK1 é altamente expressa no néfron
distal sensivel a aldosterona, que inclui o DCC. No geral, nossos dados in vitro sugerem um papel para o WNK1
na regulacdo da atividade ENaC em células mpkCCD; particularmente, na via de sinalizacdo que envolve a
regulacdo do ENaC pelo aumento do K+ extracelular.
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Physiology, physical training, anabolic resistance, and prevention of sarcopenia

Emerson Cruz De Oliveira

Departamento de Educacdo Fisica- Universidade Federal de Ouro Preto- UFOP

emersonpersonal@gmail.com

The maintenance of skeletal muscle relies on a delicate balance between increased protein synthesis and
reduced protein degradation. Anabolic resistance occurs when anabolic stimuli, such as protein intake,
hormonal signals, or muscle contraction, are less effective in stimulating muscle protein synthesis and reducing
inflammation. This phenomenon occurs in contexts like aging, sedentary lifestyle, and critical illness. As we age,
our skeletal muscle mass gradually declines due to anabolic resistance. The reduced responsiveness of muscle
cells to protein and amino acids contributes to age-induced muscle loss, leading to sarcopenia. Sarcopenia is
characterized by the gradual loss of muscle mass, strength, and performance as individuals age. It has wide-
ranging effects on health, with serious implications for morbidity and mortality. The objective of this summary
is to outline the topics that will be covered in the course "Physiological Aspects and Therapeutic Options for the
Treatment of Sarcopenia: Exercise as a Central Tool in Treatment.” The first part will address anabolic resistance
mechanisms, the pathophysiology of sarcopenia, and its relationship with anabolic resistance. The second part
of the course will cover physical training, inflammation, and sarcopenia. Finally, the last module will focus on
gene expression and sarcopenia. By the end of this course, participants are expected to gain an understanding
of the anabolic resistance process, its connection to sarcopenia, and how studies of inflammatory and genetic
profiles can aid in comprehending the impact of physical training as a key tool in fighting sarcopenia.
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Alteragdes metabdlicas e hepaticas na fase adulta induzidas pela obesidade infantil: balango-redox e
modulacdo pelos glicocorticoides

Ernane Torres Uchoa

Ciéncias Fisiologicas- Universidade Estadual de Londrina

euchoa@uel.br

Os primeiros anos de vida sdo criticos para o desenvolvimento, ja que este é um periodo de plasticidade
neuroenddcrina, e o organismo esta suscetivel a programacdo metabdlica. A supernutricdo na lactagdo é um
agente programador do metabolismo energético, e a reducdo do tamanho da ninhada nos primeiros dias de
vida € um método de indugcdo da supernutricdo lactacional, levando a obesidade infantil, que resulta no
desenvolvimento precoce da obesidade, que persiste até a idade adulta. Além disso, sabe-se que animais
adultos com supernutricdo lactacional apresentam disfungdes hepdticas, estresse oxidativo, inflamacédo cronica
de baixo grau e maiores concentra¢des de glicocorticoides circulantes. Nesse sentido, o aumento da
concentragdo plasmatica dos glicocorticoides tem sido apontado como possivel mediador para o
desenvolvimento da obesidade, uma vez que a adrenalectomia bilateral é capaz de reduzir a obesidade em
diferentes modelos experimentais. Adicionalmente, ha evidéncias de que a suplementagdo com compostos
antioxidantes pode mitigar as comorbidades associadas ao estresse oxidativo e a inflamacdo cronica de baixo
grau observados na obesidade. Desse modo, esta palestra pretende apresentar os achados recentes dos efeitos
dos glicocorticoides nas alteragGes na lipogénese e via de sinalizacdo da insulina hepatica induzidas pela
supernutricdo na lactacdo de ratos adultos, bem como o perfil metabdlico e o balancgo redox hepatico de ratos
adultos com obesidade infantil, e os efeitos da vitamina C na vida adulta sobre esses parametros.
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Nanoterapia em doencas respiratorias- onde estamos?

Fernanda Ferreira Cruz

Laboratdrio de Investigacdo Pulmonar- Federal University of Rio de Janeiro

ffcruz@biof.ufrj.br

A nanoterapia vem sendo explorada como método terapéutico para o tratamento de doencas respiratérias. Em
estudos pré-clinicos, a nanotecnologia vem sendo utilizada em terapias farmacoldgicas e terapias avancadas.
Para que o agente terapéutico alcance as unidades alveolares é importante que os compostos ativos consigam
superar as barreiras fisicas do trato respiratério para que possam ser administradas por via inalatdria, visando
a aumentar sua concentra¢do no local da doenca e diminuir seus efeitos adversos sistémicos. Assim, serdo
apresentados estudos que demonstram a capacidade de nanoencapsulamento de farmacos, que utilizam
vetores de terapia génica em nanoescala, e que testam a utilizagdo de nanoparticulas associadas a terapia
celular, particularmente, para o tratamento de doencas pulmonares.
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Aprendizagem com jogos fisicos e virtuais, no ensino superior (aula 2)

Fernanda Klein Marcondes

de Biociéncias- Universidade Estadual de Campinas

ferklein@unicamp.br

Nesta aula, sera inicialmente abordada a aprendizagem por jogos, desenvolvimento e possibilidade de uso de
jogos educacionais no ensino superior. Em seguida, por meio de atividade pratica, em grupo, serdo
apresentados jogos educacionais, em versdo impressa e digital, desenvolvidos para o ensino de Fisiologia
Humana, abordando os temas: fisiologia cardiaca, integracdo sinapse- contracdo muscular- sistema nervoso
autébnomo, sistema gastrointestinal, tonicidade — osmolaridade - solu¢gdes endovenosas. Sera apresentado
como estes jogos tém sido combinados com estratégias para promover o engajamento discente e realizar
avaliagGes formativas ao longo do processo ensino-aprendizagem. Apds a atividade em grupo, sera solicitado
gue os participantes compartilhem suas impressGes sobre os jogos utilizados e discutam possibilidades de
adaptacdo para suas disciplinas, cursos e instituicdes. Também sera realizada breve apresentacdo de resultados
de pesquisas sobre a percepcdo discente e os efeitos destes jogos sobre o aprendizado, nivel de ansiedade e
estresse de prova, em cursos de graduacdo em Odontologia, Medicina, Biologia, Farmacia, Enfermagem,
Fisioterapia e Toxicologia Analitica.
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Como a eletrofisiologia conversa com a endocrinologia

Fernando Abdulkader

Departamento de Fisiologia e Biofisica- USP

fkader@icb.usp.br

Nesta palestra discutirei como a técnica de patch-clamp, usualmente empregada para estudos nas
neurociéncias, pode ser usada para estudar o acoplamento entre estimulo e secrecdo hormonal em células
enddcrinas, como as células beta pancredticas secretoras de insulina.
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Estratégias didaticas no Ensino de Fisiologia nos Ensinos Fundamental e Médio

Gabriel Victoriano Dos Santos

Diretoria de Ensino de Jau- Secretaria da Educagdo do Estado de Sdo Paulo

gabrielvictoriano@professor.educacao.sp.gov.br

Diante da reorganizacdo curricular proposta pela Base Nacional Comum Curricular (BNCC), muito tem se
discutido a abordagem dos conteldos dentro da educagao basica. Nessas discussdes, sdo questionados o alto
desinteresse dos estudantes e o consequente baixa assiduidade e comprometimento no engajamento escolar.
Parte desse desinteresse pode estar associado a adocdo exclusiva de metodologias de ensino baseadas em
metodologias tradicionais, isto €, aulas expositivas centradas no professor, preocupando-se pouco com a
participacdo estudantil. Nesse sentido, a introducdo das metodologias ativas de aprendizagem surge como uma
estratégia didatica relevante para resolver os desafios vivenciados pelos professores em sala de aula, tanto no
ensino fundamental quanto médio. Uma dessas estratégias baseia-se no uso de Séries de TV nas aulas. Essa
estratégia baseia-se no aumento do nimero de visualiza¢cdes de séries nos Ultimos anos em relagao aos filmes.
Assim sendo, as séries possuem elementos que podem despertar o interesse dos estudantes. Portanto, o
objetivo dessa apresentacdo oral é discutir o uso de séries de TV como estratégia didatica no ensino de Biologia
e Fisiologia na Educacdo Basica. Nessa metodologia de “Ensino baseado em Séries”, sdo utilizadas diferentes
cenas de séries para estimular a discussdo de alguns temas ou tépicos de biologia em sala de aula. A escolha
da série baseia-se nos objetivos curriculares, objetos de conhecimento e o tempo disponivel do professor para
as suas aulas. E crucial realizar uma busca e curadoria criteriosa das séries a serem exibidas, sendo possivel
incluir sugestdes dos proprios alunos. Apds essa selecdo, a série pode ser utilizada em discussGes em sala de
aula seguindo a sequéncia didatica proposta por Victoriano et al. (2022), que detalha as etapas para a
implementagdo. Nessa metodologia, é possivel adaptar um estudo de caso a partir de um Unico episddio de
série ou discutir temas da fisiologia a partir da selecdo cenas de diferentes episddios e séries, ou com discussées
durante e apds a exibicdo dos videos com aplicacdo de questionarios. Nessa apresentacdo oral, serdo relatadas
as experiéncias, no ensino fundamental e médio, do uso de séries como: Grey’s Anatomy, The Good Doctor, Dr.
House, Chicago Med, The Big Bang Theory, The Last of Us, Uma Advogada Extraordinaria, entre outras. Essa
estratégia didatica mostrou-se bastante positiva, aumentando o engajamento e participa¢do estudantil, bem
como despertou o protagonismo juvenil dos estudantes para buscar ativamente conteldos de fisiologia em
séries. Foi observado também aumentado das notas bimestrais e a busca por novos projetos de vida pelos

estudantes.
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Aprendizagem Interativa na Salde: Simulagdo Realistica e Realidade Virtual

GISELE EVA BRUCH

.- Faminas- BH

giseleweber@zebrafish.com.br

No ensino em saude, a formagdo continua e a atualizagdo dos conhecimentos sdo fundamentais para garantir
a seguranca dos pacientes. Métodos tradicionais de ensino, como aulas expositivas e praticas supervisionadas,
vém sendo complementados por tecnologias inovadoras que oferecem experiéncias de aprendizagem mais
dindmicas e eficazes. Entre essas tecnologias, destacam-se a simulacdo realistica e a realidade virtual (RV), que
possibilitam a criacdo de cenadrios interativos e imersivos para a pratica e o desenvolvimento de habilidades
clinicas. A simulacédo realistica envolve a reprodugdo de cenarios clinicos com alto grau de fidelidade, utilizando
manequins avancados, atores ou pacientes simulados, e equipamentos médicos reais. Esse método permite
gue os profissionais e estudantes de salde pratiqguem procedimentos, tomem decisGes em tempo real e lidem
com situagdes criticas em um ambiente controlado e seguro. A simulacdo realistica promove a aprendizagem
ativa, facilita o desenvolvimento de competéncias técnicas e ndo técnicas (como comunicagdo e trabalho em
equipe), e permite a repeticdo de praticas sem risco para pacientes reais. A realidade virtual, por sua vez, utiliza
tecnologias computacionais para criar ambientes tridimensionais imersivos, onde os usuarios podem interagir
com objetos e situagdes simuladas por meio de dispositivos como 6culos de RV e sensores de movimento. A
RV tem sido aplicada em diversas dreas, como treinamento cirdrgico, ensino de anatomia, simulacdo de
emergéncias e reabilitacdo. Essa tecnologia oferece uma experiéncia de aprendizado altamente envolvente,
permitindo que os usuarios pratiquem habilidades complexas, explorem estruturas anatomicas detalhadas e
experimentem cendrios clinicos variados sem a limitagdo do espacgo fisico ou dos recursos materiais. A
integracdo da simulacdo realistica e da realidade virtual no ensino em saude traz diversos beneficios. Entre
eles, destacam-se a possibilidade de proporcionar experiéncias praticas intensivas e variadas, a reducdo do
risco de erros em procedimentos reais e a capacidade de treinar grandes grupos de alunos simultaneamente.
Além disso, essas tecnologias permitem uma avaliacdo objetiva do desempenho dos alunos, por meio de
registros detalhados de suas ac¢Ges e decisGes durante os exercicios simulados. No entanto, a implementacdo
dessas tecnologias também apresenta desafios. A criagdo e manutencdo de laboratdrios de simulacédo realistica
e ambientes de RV demandam investimentos significativos em infraestrutura e equipamentos, bem como a
capacitacdo de instrutores e técnicos especializados. Outro desafio é a necessidade de desenvolver e atualizar
constantemente os conteldos e cenarios simulados, de modo a refletir as evolucdes cientificas e tecnoldgicas
na drea da saude. Embora enfrentem desafios de implementacdo, os beneficios proporcionados por essas
tecnologias sdo inegaveis, refletindo-se em um atendimento mais seguro e eficiente aos pacientes.
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Adaptag0es cardiovasculares em resposta aos exercicios fisicos em mulheres apds a menopausa

Guilherme Morais Puga

Faculdade de Educacdo Fisica e Fisioterapia- universidade Federal de Uberlandia

gmpuga@gmail.com

Durante o climatério ocorre a faléncia da fungdo ovariana em produzir horménios esteroides e ovulagédo,
acarretando em amenorreia permanente, denominada menopausa. Essa deficiéncia de producdo de
horménios causa alteragBes como elevacdo do peso corporal, perfil lipidico e aparecimento de doencas
metabodlicas, e cardiovasculares. A reposicdo hormonal mostrou-se de baixa eficacia na prevencdo dessas
doencas, sendo assim, métodos alternativos de prevencdo e tratamento sdo fundamentais para essa
populacdo. Dentre esses métodos, o treinamento com exercicios fisicos € benéfico para essas mulheres, pois
podem melhorar o perfil lipidico, regular a pressao arterial, ajudar no controle de peso e na reducdo da gordura
em excesso, reduzindo o risco de desenvolverem doengas crénicas e também podem melhorar os sintomas
climatéricos e a qualidade de vida dessas mulheres. Assim iremos abordar os principais achados e
recomendacbes na literatura de efeitos de diferentes tipos de exercicios na saude da mulher na pos-

menopausa.
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“Diferengas morfoldgicas e funcionais renais em fungdo do sexo — influéncia da gonadectomia”.

GUIOMAR NASCIMENTO GOMES

Fisiologia- Universidade Federal de Sdo Paulo

guiomar.gomes@unifesp.br

Alesdo renal pode ter desfechos diversos, os quais podem ser influenciados por caracteristicas morfofuncionais
renais que variam entre os sexos. Enquanto ha relatos de diferencas ao longo dos segmentos tubulares, a
existéncia de variagdes na morfologia glomerular relacionadas ao sexo ainda esta em discussdo. Apesar das
disparidades no desenvolvimento da doenca renal entre homens e mulheres, esta afeta ambos os sexos. Um
exame detalhado dos parametros morfolégicos e da funcdo renal em ambos os sexos pode revelar diferencas
fisiolégicas e auxiliar na compreensdo da progressdo da doenca. Objetivo: Avaliar detalhadamente a morfologia
e funcdo renal em ratos Wistar machos e fémeas submetidos ou ndo a gonadectomia. Métodos: Ratos Wistar
com dois meses de idade foram submetidos a gonadectomia ou cirurgia simulada (Sham), compondo quatro
grupos experimentais: machos Sham (SM), fémeas Sham (SF), machos gonadectomizados (GM) e fémeas
gonadectomizadas (GF). Todos os animais foram mantidos em gaiolas coletivas, em condicdes adequadas de
temperatura e luminosidade. Aos seis meses de idade foram avaliados a pressao arterial (PA) e o peso corporal
(PN), a seguir os animais foram colocados em gaiolas metabdlicas para coleta de amostras de urina de 24 horas
para avaliacdo da excrecgdo de creatinina, proteinas e eletrélitos. Também foi coletado sangue da veia da cauda
para avaliar as concentragdes plasmaticas de sddio, potdssio, uréia e creatinina. A area glomerular e a
tubularizagdo glomerular foram analisadas em laminas coradas com HE. A expressdo dos transportadores de
sodio (trocador NHE3, cotransportadores NKCC e NCC e canais ENaC) foi avaliada por imuno-histoquimica.
CEUA/UNIFESP: 9009241022. Resultados apresentados como média * erro padrdo; ANOVA a dois critérios
seguida de teste de Tukey, p<0,05. Resultados: Ratas fémeas apresentaram menor peso corporal quando
comparadas aos machos seguindo o padrao sexual para ratos (SM:462,8+9,2, GM:423,4+29,5, SF:284,946,7,
GF:323,9%9,9, g, p sex0<0,0001 ). A gonadectomia em ratas interferiu negativamente na fungdo renal (diminuiu
o clearance de creatinina); entretanto, o mesmo ndo aconteceu no sexo masculino. (SM: 6,3+0,5, GM: 6,3%0,7,
SF: 5,6+0,5, GF: 4,140,2, mL.min-1.kg-1, psex=0,0045). Em relacdo a pressdo arterial sistélica, ndo foi observada
diferenga significativa entre os grupos (SM: 126+2,1, GM: 123+1,5, SF: 12642,5, GF: 129+2,4mmHg);
entretanto, o grupo GF apresentou valores de pressdo arterial préximos ao limite superior da normalidade. O
grupo de Sham-machos (SM) apresentou maior proteinuria (SM:12,8+0,9, GM:1,5+0,2, SF:2,940,2, GF:3,4+0,4,
mg/24h, psex<0,0001, pgonadectomia<0,0001, pinteraction <0,0001), que ndo persistiu apos a gonadectomia,
evidenciando a influéncia da testosterona na funcdo glomerular. Ndo foram observadas diferencas entre os
grupos nas concentracGes plasmdticas de uréia ou ions. A média da area glomerular foi maior no sexo
masculino em relagdo ao feminino, gonadectomizados ou ndo (SM:10.6084270, GM:10.123+462,
SF:7.6164370, GF:7.945+374, um2, psex<0,0001). Além disso, a curva de distribuicdo da drea glomerular de
acordo com seu tamanho, seguiu o0 modelo de Gauss nas fémeas, enquanto nos machos, a curva dos machos
ndo seguiu este padrdo. A porcentagem de tubularizacdo glomerular foi maior nos machos do que nas fémeas,
e a gonadectomia reduziu a tubularizagdo no grupo GM (SM:39,4+3,2; GM:17,7+26; SF:19,1+4,4; GF:18,1+0,9
%, psex <0,0039). ConclusGes: Estes dados indicam que, na idade adulta, as diferengas no tamanho glomerular
ndo sdo alteradas pela gonadectomia. No entanto, a falta de hormdnios sexuais pode afetar aspectos funcionais
especificos, cuja relevancia varia conforme o sexo.
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Mesa redonda 2- Inovagao em Fisiologia: Conhecimento e Impacto na Sociedade

Jackson De Souza-Menezes

Ndo ha- Universidade Federal do Rio de Janeiro- Campus Macaé

jacksonmenezes@gmail.com

Discutir o processo de desenvolvimento tecnoldgico e de produtos a partir do conhecimento em fisiologia,
abordando os passos necessarios para sair do ambiente académico e alcancar a entrega de solugdes para a
sociedade. Explorar também os aspectos legislativos e das agéncias de fomento que podem impulsionar o
sistema, bem como oportunidades nas empresas, e como os fisiologistas podem se adaptar ao mundo da
inovacdo, contribuindo ndo sé com a importante pesquisa bdsica, mas também para a entrega de produtos e
tecnologias aplicaveis, fomentando o empreendedorismo e a insercdo de mestres e doutores nas empresas.
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Curso Analises funcionais renais em condigdes fisioldgicas e patoldgicas- Aula 3- Doenga renal aguda e doenga
renal crénica

Jackson De Souza-Menezes

Ndo ha- Universidade Federal do Rio de Janeiro- Campus Macaé

jacksonmenezes@gmail.com

A aula abordard a Doenga Renal Aguda (DRA) e a Doencga Renal Cronica (DRC), destacando suas diferencas,
causas, fisiopatologia e tratamentos. Serdo discutidos os mecanismos de lesdo renal na DRA, incluindo hipdxia
e inflamacdo, e a progressdo da DRC, com énfase na fibrose renal e perda de funcdo. Além disso, serdo
apresentados dados recentes sobre biomarcadores e novas abordagens terapéuticas. A palestra visa integrar
conhecimentos para melhorar o diagndstico e manejo dessas condicdes.
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Resumo da palestra 2 do simpdsio Unraveling the mysteries of kidney disease

Jackson De Souza-Menezes

N&o ha- Universidade Federal do Rio de Janeiro- Campus Macaé

jacksonmenezes@gmail.com

Chronic Kidney Disease (CKD) is a major public health issue, with diabetes mellitus as the second leading cause
according to the latest Brazilian Dialysis Census. CKD is strongly linked to obesity, hypertension, and family
history. Microalbuminuria, though traditionally used to diagnose diabetic nephropathy (DN), has limitations
such as delayed onset and lack of specificity for Diabetic Kidney Disease (DKD) and CKD progression. This
highlights the need to explore alternative biomarkers.
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Atualizando memodrias: relembrando o passado e olhando para o futuro

Janine Inez Rossato

-- UFRN

janine.rossato@ufrn.br

A consolidagdo estabiliza novas memdrias, enquanto que a reconsolidacdo permite a retengdo de um trago
mnemonico desestabilizados durante sua recordagdo. Os estudos iniciais no campo da reconsolidacdo
versaram principalmente sobre a amnésia decorrente do blogueio deste processo, dando énfase a perda da
memoaria prévia ja consolidada. Apesar de ser responsavel por manter as memdrias apds sua evocacao, o papel
bioldgico do ciclo de desestabilizacdo/reconsolidacdo ainda ndo é totalmente conhecido; neste sentido foi
levantada a hipdtese de que a reconsolidacdo liga novas informacgdes as memorias reativadas ja estabelecidas,
permitindo que as mesmas possam ser atualizadas. A reconsolidagdo da a impressdo de ser um processo
universal, no entanto, parece arriscado propor que todas as memarias ao serem lembradas retornem a um
estado ativo, necessitando um novo processo para manté-las. Em relagdo a isso, a memaria de reconhecimento
de objetos, que serve para julgar a familiaridade dos itens e é essencial para lembrar de eventos anteriores,
somente se torna instavel e suscetivel a reconsolidacdo quando reativada em presenca de novidade. Usando
ferramentas farmacoldgicas mostramos experimentalmente que a reconsolidacdo efetivamente une e vincula
informacdes novas ao acervo mnemonico previamente estabelecido, o que permite que estas informacdes
possam indiretamente ser reativadas e se tonarem instaveis. Esses dados sugerem que os lembretes
declarativos devem ser usados com cautela durante intervencdes psicoterapéuticas baseadas na
reconsolidacgdo, ja que essas terapias propde o apagamento de memdarias contraproducentes.
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Pressdo arterial e seus determinantes em criangas e adolescentes: evolugdo dos valores presséricos ao longo
do crescimento

Jose Geraldo Mill

Departamento de Ciéncias Fisiolégicas- Universidade Federal do Espirito Santo

josegmill@gmail.com

A pressdo arterial é uma variavel de fundamental importancia para manutencdo da homeostasia e, em termos
fisicos, representa a forca que a massa sanguinea exerce contra a parede arterial. A mediana dos valores
pressoéricos por ocasido do nascimento a termo situam-se entre 80 e 90 mmHg para a pressdo sistdlica e entre
40 e 50 mmHg para a pressao diastdlica. O aumento ponderal exige crescimento da rede vascular e para manter
niveis pressoéricos estaveis e compativeis com o funcionamento da microcirculagéo (filtracdo e reabsor¢do em
equilibrio) é necessério que a diferenca pressérica entre a raiz da aorta e a arvore arterial terminal (arteriolas)
também aumenta. Essa a razdo pela qual a pressdo arterial gradualmente aumenta ao longo da infancia e
adolescéncia buscando um patamar estavel no inicio da idade adulta. Os fatores que interferem nesta elevagdo
foram estudados em criancas e adolescentes (6-17 anos) de uma instituicdo do terceiro setor (Estacdo
Conhecimento, Serra, ES) que fornece atividades de contraturno para escolares regularmente matriculados em
escolas publicas do municipio. Foram incluidas no estudo 856 participantes que compareceram ao Hospital
Universitario da Universidade Federal do Espirito Santo (Hucam-UFES/Ebserh) para realizarem em um Unico dia
medidas de pressdo arterial (métodos oscilométrico, Onrom 765-CP), antropometria, bioimpedancia (InBody
270) e coleta de sangue em jejum para avaliacdo de parametros bioquimica. As caracteristicas sécio
demograficas (sexo, estagio de maturacdo sexual, escolaridade, doencas autorreferidas, uso de medicamentos,
etc) foram obtidas por entrevista na qual um Unico observador (ao longo de todo o estudo) caracterizou os
individuos em relacdo a raga/cor conforme fendtipos observados diretamente, incluindo cor da pele, textura
do cabelo e formato do nariz e Idbios. Dos 856 participantes do estudo, foram incluidos na andlise 148 brancos,
236 pretos e 453 pardos. Na amostra global, havia 43,8 & de meninos. A idade (média e dp) ndo diferiu entre
os grupos, sendo de 11,2(2,9) anos nos brancos, 11,5( 2,8) nos pretos e 11,4(2,8) nos pardos. As variaveis
antropométricas foram similares entre os grupos, exceto para a massa magra que foi maior (p<0.5) nos pretos
(18,4) do que em brancos (16,7). A pressdo arterial sistdlica em pretos (104,1 mmHg) e em pardos (104,8
mmHg) foi maior (P<0.05) do que em brancos (102,3 mmHg). O incremento pressérico com a idade
(mmHg/ano) foi maior em pretos (1,37 mmHg/ano) do que em brancos (1,24 mmHg/ano). Essa diferenca,
ainda que pequena (1,4 mmHg/década de vida) e ndo significante do ponto de vista estatistico (p = 0,12) é
suficiente para explicar as diferencas pressoricas observadas entre negros e brancos. Diferengas também
ocorrem, mas de maneira mais atenuada, em relacdo a pressdo diastélica. O maior incremento da pressdo
sistélica com a idade em pretos pode ser decorrente da maior rigidez arterial existente neste grupo de raga/cor
em relacdo aos brancos, conforme dados da velocidade da onda de pulso carotideo-femoral [5,83(0,93) m/s vs
5,44(0,73) m/s; p<0.05), com valor intermediario em pardos [5,55(0,75) m/s]. Os dados permitem concluir que
valores ligeiramente maiores de rigidez arterial em pretos favoregam incremento mais acelerado da pressdo
sistdlica ao longo do crescimento. Portanto, a raga/cor constituiria um determinante da elevagdo pressérica ao
longo do crescimento contribuindo para os valores mais altos da pressdo arterial encontrados em adultos de

raca/cor preta.
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MELANOPSIN MAINTAINS SKIN HOMEOSTASIS AND MITIGATES UVA DAMAGE

José Thalles Lacerda

Departamento de Fisiologia Geral- Universidade de S3o Paulo

thalles_lacerda2 @hotmail.com

The presence of melanopsin (OPN4) in cultured melanocytes and its association with ultraviolet A radiation
was previously demonstrated, suggesting that OPN4 serves as a critical protein hub in skin biology. Recently,
we described the protective role of OPN4 in maintaining skin homeostasis and the heightened damage from
UVA exposure in its absence. Using fragments of lumbar skin from sham and UVA irradiated male mice , we
revealed changes in response to UVA irradiation through a proteomics approach (Label-free quantification)
followed by gene ontology (GO) biological processes and signaling pathways (KEGG) enrichments Our results
identified a repertoire of differentially encoded proteins in the skin of Opn4 KO mice related to processes which,
in WT animals, only were unveiled after UVA irradiation. One may infer that these events are OPN4 protein-
dependent. We identified 3,402 proteins and observed a large difference in the number of proteins between
genotypes: 2,398 proteins (non-irradiated WT mice); 2,378 (irradiated WT mice); 2,790 (non-irradiated Opn4
KO mice); and 2,840 (irradiated Opn4 KO mice). Meanwhile in Opn4 KO, the proteins are associated to
proteolytic processing (PRSS1, SERPINALE, S100A8), mRNA processing and splicing (SAFB2, SNRPD3), regulation
of translation (NGD) and chromatin remodeling (DDX21) (Figure 9B), . The proteins absent in the skin of Opn4
KO mice are associated with actin cytoskeleton organization, tight junction and keratinocyte differentiation and
also indicate differences in the skin structure composition. Impairment of the components of the skin’s physical
barrier can contribute to more enhanced sensitivity to environmental antigens and failure to present foreign
particles to the immune system, resulting in inflammatory conditions. Our data demonstrate that the lack of
functional OPN4 protein promotes an impairment in the skin barrier function and increases sensitivity to
environmental factors. The skin of Opn4 KO mice showed increased protein number related to lipid metabolic
processes, response to oxidative stress and hydrogen peroxide, regulation of circadian rhythm, peroxisome
function, ferroptosis, and actin filament severing/reorganization after UVA stimulus. It also increased proteins
related to positive regulation of apoptosis and reduced those related to negative regulation, and proteins
associated with keratinocyte differentiation were restored. Unexpectedly, UVA stimulus on Opn4 KO mice led
to loss of proteins associated with DNA damage responses, when compared to non-stimulated Opn4 KO mice.
These findings indicate that lack of OPN4 lead to photosensitization of the skin, which in turn promotes UVA-
induced ROS accumulation and deleterious effects on DNA damage responses. Moreover, crosstalk pathways
between ROS accumulation and inhibition/loss of DNA damage sensors have also been previously described.
Having this in mind we decided to evaluate gene expression of Atm and Xpa; both showed higher expression in
the absence of OPN4 than in the WT mice. Only in the KO animals, UVA reduced the expression of both genes.
Our results strongly suggest an important and novel protective role of OPN4 in skin homeostasis. Financial
Support: CAPES (88887.615662/2021-00 GZ); CNPqg (305032/2023-2 to AMLC, 161118/2021-6 to CDSC and
167833/2023-5 to GZ); and FAPESP (grants 2017/24615-5 and 2018/14728-0 to AMLC, 2017/26651-9 MNM,;
scholarships 2018/23043-0 DDD, 2021/01659-2 to GZ and 2022/04584-6 to CDSC). Ethics Committee IBUSP

350/20109.
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Treinamento fisico, inflamagdo e sarcopenia

Kelerson Mauro De Castro Pinto

Departamento de Educacdo Fisica- UFOP

kelerson@ufop.edu.br

A sarcopenia € uma sindrome caracterizada pela perda de forca e massa muscular que impacta diretamente na
capacidade funcional e consequentemente na qualidade de vida dos idosos, produzindo varios resultados
adversos, como por exemplo, maior probabilidade de queda, maior risco de hospitalizacdes e até mesmo de
morte, comparados com individuos ndo sarcopénicos. Trata-se de uma sindrome multifatorial influenciada por
doencas cronicas, deficiéncias nutricionais, baixos niveis de atividade fisica, altera¢cBes enddcrinas e
inflamatdrias. O envelhecimento, é um processo de desenvolvimento maturacional natural, envolvendo
alteracdes neurobioldgicas estruturais, funcionais e quimicas. Durante toda a vida do ser humano, seu sistema
imune sofre continuamente mudancas morfoldgicas e funcionais, que atingem o pico da sua funcdo na
puberdade e um declinio gradual no envelhecimento. O termo imunossenescéncia refere-se a disfuncdo do
sistema imunoldgico relacionado com a idade, associado ao progressivo declinio da funcdo imunolégica. Com
isso, observa-se com o envelhecimento, niveis basais aumentados de citocinas inflamatorias, caracterizando
um estado inflamatdrio cronico de baixo grau que impactaria na capacidade funcional e qualidade de vida dos
mesmos, como por exemplo, favorecendo o desenvolvimento da sarcopenia. O perfil inflamatério crénico de
baixo grau relacionado a idade foi reconhecido como importante fator da sarcopenia. Existem estudos que
associam as citocinas inflamatdrias a perda de massa muscular, estimulando, em Ultima analise, o catabolismo
proteico e suprimindo a sintese muscular. O treinamento fisico e especialmente o treinamento de forgca vem
sendo utilizado como estratégia para otimizar a prevencdo e o tratamento da sarcopenia, além de estar
relacionado com melhorias da condigdo inflamatdria caracteristica do envelhecimento. Em relagdo ao
treinamento fisico a resposta inflamatdria é considerada um processo benéfico e necessario quando
relacionado ao treinamento fisico regular e sistematizado, uma vez que, em conjunto com outros mecanismos,
torna-se responsavel pela regeneracdo e reparo das estruturas danificadas. O equilibrio entre as a¢des das
citocinas inflamatdrias e regulatdrias, entre a atividade pré e antioxidante, contribuem para as adaptagdes ao
treinamento. Estudos demonstram que o treinamento fisico, tanto aerébio quanto de forga, proporciona uma
reducdo de citocinas inflamatdrias e aumento das citocinas regulatdrias que contribuiriam para este equilibrio,
além de um aumento da capacidade antioxidante. E importante destacar que quando se fala em treinamento,
estamos falando de exercicios pedagogicamente sistematizados e orientados, sendo realizados de forma
continua. As diferentes possibilidades de organizacdo, dos diferentes parametros de treinamento, produzirdo
respostas adaptativas diferentes, o que dificulta muito a interpretacdo dos resultados de pesquisa, quando se
trata de treinamento fisico, porém justamente esse comportamento torna o estudo de exercicio fisico
desafiador. Ainda existem lacunas a serem investigadas sobre as respostas adaptativas aos diferentes métodos
de treinamento fisico quando se analisa a relagdo sarcopenia e imunossenescéncia.
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Skeletal Muscle recovery after Physical Exercise: The Angiotensin-(1-7) Physiological Effects.

Lenice Kappes Becker

Fisiologia do Exercicio- UFOP- Universidade Federal de Ouro Preto

lenice@ufop.edu.br

Improving and accelerating the muscle recovery process after physical exercise is essential for athletes and
exercise practitioners. Effective muscle recovery ensures better physical performance and greater adherence
to exercise routines. Several strategies are applied to accelerate or improve muscle recovery among them are
nutritional (carbohydrate and protein ingestion), mechanical (massage, compression garments), temperature
immersion treatment (cold and heat), active recovery, and supplements. Various discoveries have shown that
Angiotensin-(1-7) [Ang-(1-7)], a peptide traditionally recognized for its cardiovascular actions, plays a
fundamental role in the control and maintenance of skeletal muscle. Different models of induced skeletal
muscle mass loss or gain demonstrate a positive effect of Ang-(1-7) in maintaining lean mass and regenerating
skeletal muscle. In the senescence model, the Ang-(1-7) delays the age-related decline in the function of
skeletal muscle, in the animal muscular dystrophy model, the Ang-(1-7) has an important effect in decreasing
the fibrosis and improving physical function. The mechanisms through which Ang-(1-7) modulates muscle
function include improved glucose uptake by skeletal muscle cells, reduced inflammation, and decreased anti-
atrophic pathways. Our research group aims to evaluate the effect of Ang-(1-7) on muscle recovery in both
animal and human models related to physical exercise. Supporting the existing scientific literature, we observed
that treatment with Ang-(1-7) reduces inflammation and fibrosis and increases anti-inflammatory cytokines in
models of exercise-induced muscle injury and laceration. Treatment with Ang-(1-7) also reduces levels of classic
muscle injury markers and decreases pain perception in the human model during different stages (days after
injury), indicating an acceleration of the repair process. Double-blind crossover trials show that in the condition
treated with Ang-(1-7), there is an increase in physical performance and better control of basal and post-
exercise glucose and lactate levels. The data so far demonstrate the beneficial effects of Ang-(1-7) on muscle
recovery and physical performance, suggesting a potential modulatory role in metabolic control mechanisms
and skeletal muscle regeneration.
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Nicotine exposure and hypoglossal motor neuron development: relevance to breathing-related tongue muscle
control

Lila Buls Wollman

Department of Human Physiology- University of Oregon

Iwollman@uoregon.edu

Disruption of nicotinic cholinergic signaling, as occurs with perinatal nicotine exposure, alters the development
of the neural respiratory network, and is strongly associated with sudden infant death syndrome (SIDS). Infants
and children born to mothers that smoked during and after pregnancy have abnormalities in hypoglossal motor
neurons (XIIMNs), the neurons that innervate the tongue muscles, and increased incidence of obstructive
apneas, which are considered a potential mechanism underlying SIDS. To model perinatal nicotine exposure,
we exposed pregnant rats to chronic episodic nicotine through drinking water starting at embryonic day 5. This
model (developmental nicotine exposure; DNE) results in fetal exposure by the placental circulation in utero,
and through breast milk after birth, and produces plasma cotinine levels in the pups that are like what is found
in infants born to mothers who are considered moderate smokers. We studied rat pups at postnatal days (P)1-
5, and P10-12, which encompasses a critical period of postnatal brain development, and tested the hypothesis
that DNE alters nicotinic acetylcholine receptor (nAChR) function and XIIMN intrinsic properties in vitro, and
breathing-related tongue muscle function in in vivo. At P1-5, DNE was associated with altered nAChRs on
XIIMNSs, including delated recovery from desensitization (time to recovery = 97.05 sec for Control and 189.3
sec for DNE, 2-way ANOVA- time: F = 52.39, p < 0.0001; treatment: F = 9.498, p = 0.006). However, XIIMN firing
properties and potassium currents were not different from control neurons. There was also no difference in
breathing-related tongue muscle function in DNE pups compared to control pups at this age. At P10-12, nAChRs
on XIIMNs continued to exhibit delayed recovery (time to recovery = 27.8 sec for Control and 88.5 sec for DNE,
time: F = 27.01, p < 0.0001; treatment: F = 26.52, p = 0.0009), XIIMNs had lower peak firing frequencies in
response to depolarizing current (~45 hz in Control and ~30 Hz in DNE, F = 4.805, p = 0.0392), and larger whole
cell potassium currents (sustaine whole cell current, F = 4.306, p = 0.0499). These cellular changes were
associated with a blunted and delayed tongue muscle response to nasal occlusion in vivo (time: F = 38.38, p <
0.0001; treatment: F = 10.17 p = 0.0066). Overall, these findings indicate that DNE produces changes to the
intrinsic properties of XIIMNs at a critical developmental age, which may be an important mechanism
underlying impaired breathing-related tongue muscle control and the pathophysiology of SIDS.
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Interagao entre controle respiratério, comportamento e neuroinflamagdo em modelo animal de ansiedade.

Luana Tenorio Lopes

Morfologia e Fisiologia Animal- UNESP

luana.tenoriolopes@gmail.com

De acordo com a OMS (2022), o transtorno de ansiedade generalizada (TAG) é um disturbio caracterizado pelo
medo irracional e preocupacdo excessiva, por periodo de pelo menos seis meses podendo ainda desencadear
outros disturbios como por exemplo, o transtorno do panico. Recentemente, foi demonstrado que neurdnios
orexinérgicos presentes no hipotadlamo dorsomedial (DMH) em animais previamente expostos a uma forma de
estresse neonatal, sdo ativados de forma sexo-especifica na fase adulta durante hipercapnia (teste de inalacdo
de CO2). A quimiossensibilidade aumentada ao CO2 e prevaléncia sexo-especifica sdo caracteristicas
observadas na fisiopatologia do TAG , porém pouco sabemos a esse respeito. Curiosamente, pesquisas
apontam que a exposicdo a diversos tipos de estresse também causam disfuncdo na microéglia, células imunes
inatas do sistema nervoso central (SNC). Micrdglias sdo células altamente dinamicas rapidamente ativadas em
resposta a um desequilibrio homeostatico e respondem com precisdo ajustando de maneira regulada sua
morfologia, expressdo génica e comportamento funcional. Além de defenderem o SNC em situagdes
patoldgicas, a micréglia contribui com o desenvolvimento encefélico e sdo sensiveis aos efeitos dos hormonios
gonadais. Embora estudos mais recentes tenham apontado para o papel fundamental da micrdglia na
patogénese dos transtornos psiquidtricos, ainda ndo se sabe se as alteragdes na microglia colaboram
diretamente com o surgimento dessas doengas ou se contribuem para potencializar sintomas associados as
patologias que ja se encontram em curso. Assim, a combinacdo de protocolos experimentais que envolvem
exposicdo prévia ao estresse, testes de inalacdo de CO2 combinados com analises comportamentais e de
parametros respiratérios, bem como investigacdes sobre ativagdo micrgolial e mensuragdo de citocinas
inflamatdrias periféricas sdo ferramentas que trazem implicacdes importantes para ampliar nosso
entendimento sobre os mecanismos etiolégicos e fisiopatoldgicos envolvidos nos transtornos de ansiedade.
Essa compreensdo é crucial para que possamos contribuir com o desenvolvimento de abordagens preventivas
no ambito da saude publica e com a descoberta de novas estratégias terapéuticas seguras e eficazes para tratar

o TAG.
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Impacto do estresse neonatal no controle neural da respiragdo: papel dos hormoénios sexuais.

Luana Tenorio Lopes

Morfologia e Fisiologia Animal- UNESP

luana.tenoriolopes@gmail.com

Embora a respiracdo seja uma fungdo homeostatica robusta, pesquisas usando modelos pré-clinicos e clinicos
mostram que a exposicdo a diferentes formas de estresse na fase neonatal desregula o desenvolvimento e o
funcionamento do nucleo paraventricular do hipotdlamo, que por sua vez causarad desregulacdo em todo o
sistema hipotalamo-hipofise-adrenal (HPA) e simpatico-adrenal-medular (SAM). Neste contexto, a separagdo
materna neonatal (SMIN) é um modelo amplamente usado no campo de Neurociéncias e é considerado um
método simples e confidvel capaz de interromper o desenvolvimento do eixo HPA. Embora existam variacdes
do modelo de SMN descritas na literatura, os protocolos raramente se estendem além da segunda semana de
vida neonatal, considerado periodo critico de desenvolvimento do sistema nervoso e respiratério. Os efeitos
desse desbalanco neuro-hormonal desencadeado pelo estresse neonatal, impactam os circuitos neurais
respiratérios e desencadeiam comportamentos psicopatoldgicos na fase adulta dos animais. Esses
comportamentos sdo comparaveis ao que é descrito em condi¢Oes clinicas em pacientes com transtorno de
panico (TP). O fato de que ataques de panico surgem na puberdade e a maior prevaléncia destes transtornos
ocorra em mulheres, sugere fortemente que os hormdnios sexuais contribuem com a fisiopatologia destas
condicbes, impactando de forma direta o controle respiratério em situacdes de estresse. De forma
interessante, o modelo pré-clinico de SMIN gera diferencas sexo-especificas marcantes, sendo uma abordagem
experimental importante para a investigacdo de mecanismos etioldgicos que possam auxiliar pesquisadores na
busca de novos alvos farmacoldgicos para tratamento dos sintomas respiratérios e comportamentais presentes

no TP.
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Pharmacological interventions and channelopathies in the development of respiratory control

LUIS GUSTAVO ALEXANDRE PATRONE

MORFOLOGIA E FISIOLOGIA ANIMAL- UNESP

luispatrone@hotmail.com

The development of neural circuitry within respiratory system and their highly complex network of connections
does not follow a rigidly predetermined genetic model. Instead, the structural development of physiological
systems and the differentiation of neurons into specific functional phenotypes result from extremely complex
interactions between genes, transcription and neurotrophic factors. Thus, pre- and postnatal period is a highly
dynamic and plastic process that can be influenced by environmental, chemical, and even psychological factors,
which may be responsible for remodeling ontogenetic development, leading to alterations in the CNS, including
the network responsible for respiratory function. The normal functionality of ion channels is essential for
maintaining membrane potential, homeostasis, and producing electrical signals, serving as key regulators of
neuronal excitability. Thus, abnormalities in central respiratory control in pediatric patients and neonatal rodent
models have been associated with neurologic channelopathies involving potassium channels. Chemoreception
or central integration of respiratory control dysfunction are linked primarily to altered function of ion channels,
including large-conductance calcium-activated K channel (BK channel). Furthermore, among various processes,
the maturation of neurotransmission systems such as catecholaminergic, serotoninergic, and endocannabinoid
emerges as an important factor in the control and modulation of respiratory function. Disruptions of these
neurotransmission systems during development has been associated with clinical disorders such as Rett
syndrome, Sudden Infant Death Syndrome (SIDS), and Congenital Central Hypoventilation Syndrome (CCHS).
Therefore, in this talk, | will highlight some short-, medium- and long-term consequences of the use of a
synthetic cannabinoid, an anxiolytic and antidepressive drug used during pregnancy, as well as the
consequences of BK channel mutations in the respiratory control system throughout development using
rodents as a model. Financial support: FAPESP and CNPq.
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CONTROLE SIMPATICO DA NEOGLICOGENESE HEPATICA

Luiz Carlos C. Navegantes

Fisiologia- FMRP-USP

navegantes@fmrp.usp.br

E bem estabelecido que a proteina ligante ao elemento responsivo de AMPc (CREB) associada ao seu coativador
transcricional do tipo 2 (CRTC-2) exerce um papel chave na indu¢do do programa génico da neoglicogénese
hepdtica, em resposta ao glucagon. Entretanto, muito pouco se conhece sobre o papel do Sistema Nervoso
Simpatico (SNS) na modulacdo deste complexo transcricional. Nesse contexto, investigamos a participacdo de
CREB/CRTC-2 na ativagdo da neoglicogénese hepatica induzida pela inervacdo simpatica, durante o estresse
térmico, em roedores. Para melhor compreender a arquitetura da inervacdo simpatica do figado de
camundongos, utilizamos a técnica de 3DISCO e constatamos que as fibras simpaticas noradrenérgicas ficam
restritas a vasculatura do tecido e ndo alcancam diretamente o hepatdcito. Com o objetivo de investigar a
funcdo desta inervagdo, camundongos neonatais foram simpatectomizados (6-hidroxidopamina) e, apds 8-10
semanas, foram expostos ao frio (42C) ou mantidos em temperatura ambiente, por um periodo de 6 horas.
Serdo discutidos resultados que mostram que a estimulagdo simpatica induzida pelo frio induz hiperglicemia
acompanhada de maior atividade enzimatica, conteldo de proteinas e expressdo de genes chaves da
neoglicogénese, bem como ativac¢do da sinalizacdo de CREB/CRTC-2, sendo esses efeitos abolidos ou atenuados
pela simpatectomia ou em animais nocautes de CRTC-2. Verificou-se também que o estresse térmico ou a
Noradrenalina, em hepatdcitos isolados, estimula as cascatas de sinalizacdo do AMPc e do Ca2+ e que a
simpatectomia so é capaz de modular proteinas relacionadas a via do Ca2+. Nossos dados demonstram a
importancia da via CREB/CRTC2 na mediacdo dos efeitos simpaticos na neoglicogénese hepatica e contribuem
para a melhor compreensdo do controle neural da homeostase glicidica.
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On Spatiotemporal Patterns of the Brain’s Functional Connectogram

Marcio Flavio Dutra Moraes

Fisiologia e Biofisica- UFMG

marcionnc@gmail.com

Neuroscience is transitioning- a movement that started a couple of decades earlier- into adopting a new
conceptual framework for brain architecture, in which time and thus temporal patterns play a central role in
the neuronal representation and processing of sampled data from the world. Our understanding of the brain
has evolved to acknowledge the importance of brain rhythms in the overall functional architecture of the
nervous system and how long-range integration between neuronal substrates take place in a small-world
network arrangement. The shift in view from functional anatomy and the integrate-and-fire paradigm of
neuronal processing to a coincidence detector and parallel processing network is just beginning to substantially
impact neuromodulation treatment and non-pharmacological therapeutic strategies. This seminar will explore
evidence supporting this paradigm shift (i.e. the importance of temporal coding in neuronal processing) and
our work involving both basic neurophysiology (e.g. sensory processing, neuronal representation and memory
engram formation) and the application of such a new framework on new therapeutic strategies for neurological
diseases, such as epilepsy. A neurociéncia esta em transicdo- um movimento que comecou ha algumas décadas
- para a adopgdo de uma nova estrutura conceptual para a arquitetura cerebral, na qual o tempo e, portanto,
os padrdes temporais desempenham um papel central na representacdo neuronal e no processamento de
dados amostrados do mundo que nos cerca. Nossa compreensdo do cérebro evoluiu para reconhecer a
importancia dos ritmos cerebrais na arquitetura funcional geral do sistema nervoso e como a integracdo de
longo alcance entre substratos neuronais ocorre em um arranjo de rede de mundo-pequeno. A mudanca de
visdo da anatomia funcional e do paradigma de integracdo-e-disparo do processamento neuronal para um
detector de coincidéncias e uma rede de processamento paralelo estd apenas comecando a impactar
substancialmente o tratamento de neuromodulacdo e as estratégias terapéuticas ndo farmacoldgicas. Este
semindrio ira explorar evidéncias que apoiam esta mudanca de paradigma (ou seja, a importancia da
codificagdo temporal no processamento neuronal) e o nosso trabalho envolvendo tanto a neurofisiologia basica
(por exemplo, processamento sensorial, representacdo neuronal e formagdo de engramas de memoria) e a
aplicacdo de tal nova estrutura em novas estratégias terapéuticas para doencas neuroldgicas, como a epilepsia.
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Estado da arte da fisiologia no Brasil e propostas de interagdo com o setor produtivo e empresas estatais

Marcio Flavio Dutra Moraes

Fisiologia e Biofisica- UFMG

marcionnc@gmail.com

Torna-se cada vez mais necessario e benéfico que os laboratdrios de investigacdo basica interajam com o sector
privado. Iniciativas desse tipo ndo apenas ampliam oportunidades de perfil dos egressos da academia, mas
também sdo um elemento crucial para a prosperidade e o desenvolvimento das na¢des. No entanto, isto ndo
pode ocorrer a custa de comprometer a investigacdo fundamental ou pura, movida pela curiosidade e pelo
desejo de expandir o conhecimento, e ndo unicamente direcionado por uma aplicagdo pratica especifica ou
objetivo comercial. Os laboratérios de fisiologia podem interagir com o setor privado de varias maneiras:
desenvolvimento e testes de medicamentos, descoberta de biomarcadores, apoio a ensaios clinicos,
desenvolvimento de dispositivos médicos (testes de prototipos, estudos de validacdo, pesquisa de
biocompatibilidade, dispositivos de monitoramento de saulde), testes de desempenho para esportes,
desenvolvimento de tecnologia vestivel, estudos ergondmicos, pesquisas em fisiologia animal para agricultura
e industria alimenticia, servicos de saude- seguros e diversas outras aplicacdes. Estas colaboracdes podem levar
ao desenvolvimento de novos produtos, ao aprimoramento das tecnologias existentes e a melhor compreensao
dos processos fisiolégicos, beneficiando, em Ultima andlise, tanto o mundo académico quanto o comercial. A
guestdo ndo é tanto se queremos colmatar o fosso entre a investigagdo e o desenvolvimento, mas sim como o
fazemos de forma a preservar os interesses destes mundos aparentemente em conflito. O objetivo é reconciliar
estas diferencas e desenvolver uma estrutura que destaque os aspectos benéficos mutuos do trabalho

conjunto.
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Desenvolvimento de ferramentas e modelos computacionais para estudos de ritmos biolégicos na neurociéncia

Marcio Flavio Dutra Moraes

Fisiologia e Biofisica- UFMG

marcionnc@gmail.com

Biological rhythms are essential patterns of physiological processes that occur at regular intervals, influencing
behavior, cognition, and overall health. In neuroscience, these rhythms are crucial for proper brain functioning
at the network level (i.e. ultradian rhythms) but also, at intervals within the circadian and infradian rhythms
may regulate various bodily functions. Disruptions in these rhythms can lead to or be a consequence of several
neurological and psychological disorders. This seminar will address a new conceptual framework for brain
architecture, in which temporal coding within specific brain oscillations play a central role not only in generating
the neuronal patterns our brain uses to encode the world that surrounds us but is also key in how long-range
integration between neuronal substrates take place in a small-world network arrangement. We will show the
design of new computational tools and models to study such temporal coding and measure temporal pattern
formation. In addition, we will show that similar programs can be used to process data from conventional
circadian Rhythms, in fact we developed an open-source Python library which encapsulates methods for
chronobiological analysis and data inspection. We applied this toolkit in the analysis of Intellicage Data from
experimental groups studying subthreshold insults in animal models of epilepsy. Os ritmos bioldgicos sdo
padrBes essenciais de processos fisioldgicos que ocorrem em intervalos regulares, influenciando o
comportamento, a cognicdo e a saude geral. Na neurociéncia, estes ritmos sdo cruciais para o funcionamento
adequado do cérebro ao nivel da rede (ou seja, ritmos ultradianos), mas também, em intervalos dentro dos
ritmos circadianos e infradianos, podem regular varias funges corporais. As perturbacbes nestes ritmos
podem levar ou ser consequéncia de varios disturbios neurolédgicos e psicoldgicos. Este seminario abordara
uma nova estrutura conceitual para a arquitetura cerebral, na qual a codificagcdo temporal dentro de oscilagdes
cerebrais especificas desempenha um papel central ndo apenas na geracdo dos padrdes neuronais que Nosso
cérebro usa para codificar o mundo que nos rodeia, mas também é fundamental na forma como o longo
alcance a integracdo entre substratos neuronais ocorre em um arranjo de rede de mundo pequeno.
Mostraremos o projeto de novas ferramentas e modelos computacionais para estudar essa codificacdo
temporal e medir a formacdo de padrdes temporais. Além disso, mostraremos que programas semelhantes
podem ser usados para processar dados de ritmos circadianos convencionais; na verdade, desenvolvemos uma
biblioteca Python de cédigo aberto que encapsula métodos para cronobioldgicos andlise e inspecdo de dados.
Aplicamos este kit de ferramentas na analise de dados do Intellicage de grupos experimentais que estudam
insultos subliminares em modelos animais de epilepsia.
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Temporally coded stimulation for the treatment of neurological dysfunctions

Marcio Flavio Dutra Moraes

Fisiologia e Biofisica- UFMG

marcionnc@gmail.com

There are few alternatives to patients that have pharmacoresistant neurological diseases: resective surgery,
nutritional therapy, genetic and genomic approaches among others. Another possible option is the use of
neuromodulation devices, which have advanced significantly as neuroscience increases to advance in
establishing a solid theoretical background explaining the mechanisms behind its therapeutic success (e.g.
Parkinson’s disease and epilepsy). Epilepsy is a brain disease that afflicts approximately 1% of the world
population, with an alarming one-fourth of these patients not having seizures satisfactorily controlled by
pharmacological treatment. Even resective surgery may not me an option to a significant percentage of drug-
resistant epilepsy patients, these are the patients in which neuromodulation treatment may very well be a last
resort. Our work has focused on how a new conceptual framework for brain architecture, based on
coincidence-detector network processing and on temporally coded long-range communication, may help
devise better neuromodulation protocols for treatment. We've shown that targeting the synchronization of
hyper-coupled networks, even at the cost of increasing overall network excitability, produces much better
results with very low frequency stimulation protocols. In addition, we suggest that several neurological diseases
might have a common pathophysiological disfunction regarding abnormal coupling between brain substrates.
Existem poucas alternativas para pacientes que apresentam doencas neuroldgicas farmacorresistentes: cirurgia
ressectiva, terapia nutricional, abordagens genéticas e gendmicas, entre outras. Outra opcdo possivel é a
utilizacdo de dispositivos de neuromodulacdo, que tém avancado significativamente a medida que a
neurociéncia aumenta para avancar no estabelecimento de uma base tedrica sélida que explica 0s mecanismos
por detrds do seu sucesso terapéutico (por exemplo, doenca de Parkinson e epilepsia). A epilepsia € uma
doenca cerebral que atinge aproximadamente 1% da populagdo mundial, sendo que um alarmante um quarto
desses pacientes ndo apresenta crises convulsivas controladas satisfatoriamente por tratamento
farmacoldgico. Mesmo a cirurgia ressectiva pode ndo ser uma opg¢do para uma percentagem significativa de
pacientes com epilepsia resistente a medicamentos; estes sdo 0s pacientes nos quais o tratamento de
neuromodulacdo pode muito bem ser o uUltimo recurso. Nosso trabalho concentrou-se em como uma nova
estrutura conceitual para a arquitetura cerebral, baseada no processamento de redes de detectores de
coincidéncias e na comunicacdo de longo alcance codificada temporalmente, pode ajudar a desenvolver
melhores protocolos de neuromodulagdo para tratamento. Mostramos que direcionar a sincronizagao de redes
hiperacopladas, mesmo ao custo de aumentar a excitabilidade geral da rede, produz resultados muito melhores
com protocolos de estimulacdo de frequéncia muito baixa. Além disso, sugerimos que diversas doencas
neurologicas podem ter uma disfuncdo fisiopatolégica comum em relagdo ao acoplamento anormal entre

substratos cerebrais.
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Doencas Hepaticas: da Origem a Solucdo

Maria De Fatima Leite

Fisiologia e Biofisica- UFMG

leitemd@ufmg.br

Os casos de doencas hepaticas tém aumentado em todo mundo, sendo a 112 causa de mortalidade e uma das
principais causas de morbidade. Segundo dados da Organizacdo Mundial da Sadde (OMS), cerca de 2 milhdes
de pessoas morrem por doencas no figado por ano, correspondendo a 4% das mortes anuais. Esse cenario é
extremamente alarmante e tem grande diversidade de perfis patoldgicos que ocasionam maiores gastos por
parte dos sistemas de salde e incluem o transplante de figado como desfecho final comum para os casos
graves. Nesta mesa redonda sera discutido esse panorama a nivel internacional (Dr Marlon Lemos, Instituto de
Biofisica Carlos Chagas, UFRJ) e nacional (Dr. André Oliveira, Departamento de Fisiologia e Biofisica, UFMG),
além de contar com a participacdo de um representante do Ministério da Saude do Brasil (Rosangela Teixeira,
CGDANT) que ird apresentar as politicas publicas de salde voltadas ao combate do grave cenario de doencas

hepaticas no pais.
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Electrophysiology of Dendritic Spines: Information Processing, Dynamic Compartmentalization and Synaptic
Plasticity

MARIA ELISA CALCAGNOTTO

Departamento de Bioguimica- UFRGS

elisa.calcagnotto@ufrgs.br

Dendritic spines, with their heterogeneous morphological, biochemical, and functional features, play a pivotal
role as postsynaptic components in central nervous system synapses. These structures undergo dynamic
morphological reorganizations throughout development, aging, and in response to behavioral cues. Dendritic
spines not only integrate and filter signals to the soma, but they also facilitate diverse connections with axons
from many different sources. Dendritic spines undergo geometric changes that can provide rapid adjustments
to postsynaptic ionic balance, protein trafficking, and signaling events, ultimately regulating synaptic efficacy
related to long-term plasticity. The cellular compartments of the synapse, including neuronal pre- and
postsynaptic compartments plus glial cells such as astrocytes, NG2 cells, and microglia, together with a
noncellular element, the functional scaffold extracellular matrix, named the tetrapartite synapse, are
morphologically and functionally plastic and crucial for synapse development, physiology, and pathology. For a
long time, the limitations of available methods prevented measuring electrical signals directly from the
membrane of individual spines. However, important biophysical properties of dendritic spines have been
recently unveiled. These advancements stem from the ongoing development of novel, integrated imaging and
electrophysiological techniques that facilitate the assessment of functional dendritic characteristics. This
includes the study of backpropagating action potentials, synaptic potentials mediated within dendritic and
spine biochemical and electrical compartments, and the spatiotemporal dynamics of dendritic spines
associated with synaptic plasticity. These discoveries actively contribute to our understanding of dendritic spine
dynamics and neuronal behavior.
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PAPEL DAS MIOCINAS NO DANO MUSCULAR INDUZIDO PELO EXERCICIO

MARIA FERNANDA CURY BOAVENTURA

Programa de Interdisciplinar em Ciéncias da Saude- UNICSUL- UNIVERSIDADE CRUZEIRO DO SUL

maria.boaventura@cruzeirodosul.edu.br

A fadiga muscular induzida pelo exercicio ocorre devido a deplecdo de substratos, aumento de estresse
oxidativo, depolarizagdo da membrana muscular, deplegdo de potassio, hipertermia muscular, dano muscular,
reducdo do suprimento de oxigénio e calcio para o musculo e ativacdo da resposta inflamatoria. O dano
muscular e a inflamacgdo sdo as causas mais relevantes de fadiga muscular, particularmente em corridas de
longa-distancia. As organocinas sdo um grupo de moléculas bioativas secretadas por diferentes drgdos que
desempenham papéis vitais na coordenacdo do crosstalk interérgdos para manter o corpo na homeostase e
inclui miocinas, cardiocinas, hepatocinas, adipocinas,e neurocinas. Mais de 650 miocinas foram descritas em
resposta ao exercicio e muitos pesquisadores tém investigado seus efeitos bioldgicos em diferentes tecidos. No
tecido muscular as miocinas sdo responsaveis pela reparagdo e adaptacdo muscular cujas agGes bioldgicas
incluem miogénese, biogénese mitocondrial, mitofagia, autofagia; ativacdo de células satélites, proliferacdo de
células musculares lisas vasculares; oxidacdo de gordura intramuscular, sensibilidade a insulina, captacdo de
glicose, oxidacdo lipidica e resposta anti-inflamatdria. Muitas dessas miocinas atuam em diversas vias de
sinalizacdo que culminardo na ativacdo do co-ativador de transcricdo Coativador gama-receptor ativado por
proliferador de peroxissoma (PGC)-1alfa e fator de transcricdo PPAR-y que modulam genes relacionados aos
efeitos autdcrinos/paracrinos musculares. As miocinas também possuem efeitos enddcrinos sendo a maior
parte dos estudos em coragdo e tecido adiposo, promovendo maior biogénese mitocondrial, sensibilidade a
insulina e oxidacgdo lipidica. Apds exercicio de endurance observamos aumento das citocinas cldssicas como IL-
8, IL-10, MCP1, assim como das miocinas GDF-15, BDNF, FSTL e FGF-21 logo apds a maratona e reducdo de
miostatina, musclina, IL-15, apelina e irisina principalmente no periodo de recuperacdo. Além disso, BDNF teve
uma correlacdo negativa com o marcador de dano miocdardico, troponina. O BDNF é uma neurotrofina
estimulada pelo estresse metabdlico e maiores niveis de cdlcio intracelular e atua na contracdo miocardica
diminuindo a apoptose dos cardiomidcitos e a disfuncdo mitocondrial; aumenta a neuro excitabilidade motora
e a contracdo dos cardiomidcitos e melhorar o metabolismo lipidico e da glicose via ativacdo de p-AMPK e PGC-
1la. O BDNF é expresso no cérebro e em tecidos periféricos como musculo, tecido adiposo, células imunes
(linfocitos, eosindfilos e mastdcitos), endoteliais e epiteliais. A contracdo muscular também leva a maior
expressdao de BDNF no tecido muscular para o processo de reparacdo do tecido, porém a secrecdo de BDNF
para a circulacdo ainda vem sendo discutida. Mediadores antiinflamatorios cldssicos (IL-10, IL-8 e IL-6)
induzidos pelo exercicio também foram associados a resposta das miocinas/hepatocinas como FGF-21, FSTL e
musclina imediatamente apds a corrida e no periodo de recuperagdo e podem afetar a dinamica de reparo do

tecido muscular.
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Unveiling the impact of advanced glaucoma on non-visual functions in mice: exploring the connexion between
central and peripheral biological clocks in the regulation of metabolic and neuroendocrine process

Maria Nathalia Moraes

Departamento de Ciéncias Bioldgicas- Unifesp

Maria.nathalia@unifesp.br

The retinal ganglion cells (RGCs) expressing melanopsin, are intrinsically photosensitive in the mammalian eyes.
The presence of melanopsin in the ipRGCs allows them to directly detect environmental light. These
melanopsin-positive cells are crucial for light detection leading to the synchronization of central circadian
timing system, located in the suprachiasmatic nucleus (SCN). Therefore, diseases that result in degeneration of
RGC and/or retinohypothalamic tract could impair light transmission to the circadian system, consequently
giving rise to secondary disorder. In fact, such disruption of the circadian rhythm can have implications for
maintaining overall health and wellbeing and may even contribute to the development of various diseases.
Glaucoma, a degenerative optic neuropathy, is one of the leading causes of irreversible blindness globally. One
of the most risk factors for glaucoma is elevated intraocular pressure (IOP). The primary site of degeneration in
glaucoma is the retinal ganglion cells, and we have demonstrated that mice with advanced glaucoma shows
disrupted circadian rhythm of Perl and Vip, which are critical for processing photic light in the SCN.
Glaucomatous mice exhibit alterations in SCN-driven circadian rhythms, including changes in circadian
locomotor activity and core body temperature. These responses are linked with disrupted molecular clock
component of central biological clock. Consequently, metabolic peripheral tissue of glaucomatous mice present
altered diurnal rhythm of clock genes and tissue-specific genes. As a consequence, we found altered circadian
rhythm of clock gees in the hypothalamic-pituitary-adrenal (HPA) axis and energy metabolism. This research
opens a new avenue of investigation into the mechanisms underlying RGC degeneration and its systemic
consequences. It may contribute to establishing the cause-and-effect relationship between chronodisruption
and the development of diseases.
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In vivo and in vitro assessment of pathways involved in acute kidney injury.

Maria Oliveira De Souza

Fisiologia- USP

souza@icb.usp.br

Introduction. Ischemia-reperfusion injury (IR) is one of the most common causes of acute kidney injury (AKI).
In the schematic kidney, the injured epithelium presents depletion of adenosine triphosphate (ATP),
mitochondrial dysfunction, disruption of apicobasal polarity and cell death by apoptosis or necrosis. However,
cell signaling associated with tubulointerstitial injury processes is poorly understood. Therefore, the present
study aims to investigate the contribution of the TLR4/p38MAPK signaling pathways related to the responses
of tubulointerstitial injury to renal IR. To this end, we use in vivo and in vitro models to understand the cellular
signaling responsible for such events. Methods. For in vivo study, anesthetized male C57BL/6J mice were used.
The sham group underwent simulated surgery and IR group had renal flow interrupted by the use of mini-
clamps on the both renal arteries for 30 minutes. Then, the mini-clamps were removed to allow renal
reperfusion for 48 hours, when the animals were anesthetized, and cardiac puncture was performed to collect
blood samples and the mice were euthanized by exsanguination. Next, the kidneys were removed for further
analysis by RT-PCR, immunoblotting, immunofluorescence and histology. For in vitro study, the immortalized
mouse proximal tubular (TKPTS) cells in culture were subjected to ischemia using antimycin A (5 uM) for 20
minutes, followed by reperfusion with standard culture medium for 60 minutes. After IR the cells were used to
flow cytometry, immunoblotting and immunofluorescence analysis. The data were analyzed by unpaired t test
with Welch's correction. Results. All results from the IR group were compared with the sham group. In the in
vivo study, IR results in increased levels of creatinine and urea in plasma, albuminuria, increased renal weight,
severe tubulointerstitial injury with significant loss of megalin, increased expression of Kim-1 mRNA and
protein, as well as NGAL and Ki67, increased mRNA expression, for pro-inflammatory factors such as IL1B, 1L12,
CxCl1, CXCl4, CXCl10, MCP1 and TNFa, as well as pro-fibrotic factors such as TGFB, aSMA, collagens 1, 3 and 4.
In the in vitro study, IR in cells TKPTs resulted in apoptosis regulated by the phospho P38MAPK/caspase 8
pathway. Conclusion. IR induces relevant tubulointerstitial injury with subsequent activation of the phospho
P38MAPK/caspase 8 signaling pathway that culminates in the apoptosis of proximal tubule cells. Financial
Support: Fundacdo de Amparo a Pesquisa do Estado de Sdo Paulo (FAPESP), Conselho Nacional de
Desenvolvimento Cientifico e Tecnoldgico (CNPq) e Coordenacdo de Aperfeicoamento de Pessoal de Nivel

Superior (CAPES).
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Seeking for non-canonical photoreceptors and light-inducible molecules in the inner retina of diurnal
vertebrates

Mario Eduardo GUIDO

Quimica Biologica Ranwel Caputto- Universidad Nacional de Cordoba, Argentina

mario.guido@unc.edu.ar

Photic detection is required for vision and image-forming activities but also for a number of essential non-visual
tasks such as adjusting the circadian clock, pupil reflexes or melatonin inhibition, among others, occurring all
of them, in the vertebrate retina. The retina is a multilayer-organized tissue that is part of the central nervous
system composed of visual photoreceptors (PRCs) (cones and rods) responsible for diurnal/color and nocturnal
vision respectively, and a group of non-canonical photoreceptors present in the inner retina for blue and UV
light detection. Among them, the first ones to be described in mammals and then, in the avian retina (results
from my lab), were the intrinsically photosensitive retinal ganglion cells (ipRGCs) expressing the photopigment
melanopsin (Opn4). The ipRGCs are involved in the synchronization of the biological clock by light, the pupillary
light reflexes and other non-image forming tasks through their projections to different brain areas. This intrinsic
photosensitivity works even in the absence of vision, as we found in the GUCY1 chickens suffering blindness
since hatching. Also, we found that another inner retinal cell population, the horizontal cells (HCs) were also
photosensitive and such photosensitivity in the blue region was conferred by the photopigment Opnéx (the
Xenopus ortholog). My laboratory was the first to characterize the photocascade taking place in these two
Opn4-expressing cells (ipRGCs and HCs) which involved a Gqg protein, the activation of phospholipase C, Ca2+
mobilization, depolarization, and GABA release by HCs. IpRGCs also express the photoisomerase RGR that is
responsible for regulating the pool of retinoids in light to provide the chromophore required for Opn4 through
an alternative visual cycle. More recently, we have identified that the Muller glial cells (MGCs), the most
abundant and multitasking glial cells of the retina, expressed the non-visual photopigments Opn3
(encephalopsin) and Opn5 (neuropsin) in the blue/UV region and respond to light by increasing Ca2+ and AMPc
levels. This is the first report to demonstrate that a glial cell in the retina can be photosensitive, although its
role is still unknown. In addition, we found that different retinal cell types contain autonomous circadian clocks
regulating diverse metabolic and physiological functions. Among the metabolic processes investigated, we first
demonstrated rhythms in the metabolic labeling and glycerophospholipid synthesizing enzyme activities in
different retinal cell layers synchronized by light/dark cycles. In addition, we observed antiphasic rhythms in
melatonin synthesis and expression and activity of AANAT (serotonin-acetyl transferase), the key regulatory
melatonin enzyme, between PRCs and RGCs. Indeed, in PRCs melatonin levels and AANAT expression was high
during the night whereas in RGCs, they were high during the day. All these findings together support the idea
that non-visual photoreceptors and clocks converge together in the same cell populations to finely regulate
retinal function and physiology for the entire organism according to the illumination and environmental/time
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Speaker Abstract: The Baroreceptor Reflex: Breakthrough Discoveries and Future Directions’

MARK W CHAPLEAU

Division of Cardiovascular Medicine- The University of lowa

elisardo.vasquez@uvv.br

The baroreceptor reflex is well established as a major regulator of arterial blood pressure and cardiovascular
function. | will provide an overview of breakthrough discoveries past and present, with emphasis on the
molecular determinants of baroreceptor activation, adaptation and modulation. The roles of acid-sensing ion
channel 2 (ASIC2) and the Nobel-prize winning PIEZO channels will be highlighted. I will touch on baroreflex
interactions with other organ systems (e.g., pain, sleep) and end with future directions for research discovery
and therapeutic targeting of baroreflex dysfunction in disease.
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Bioengenharia de arcabougos hepaticos: contribui¢bes para o avanco da medicina regenerativa

Marlon Lemos Dias

Centro de Pesquisas em Medicina de Precisdo- Universidade Federal do Rio de Janeiro

marlonlemos@biof.ufrj.br

O transplante hepdtico é o Unico tratamento definitivo para a faléncia hepatica. No entanto, problemas como
a escassez de 6rgdos e a imuno rejeicdo resultam em longas filas de espera e elevadas taxas de intercorréncias
pos cirurgicas. Frente a este cendrio, a bioengenharia de érgdos e tecidos surge como uma alternativa
promissora através da obtencdo de arcaboucos acelulares (6rgdos descelularizados) pela técnica de
descelularizacdo. Arcaboucos hepaticos acelulares tem sido explorados com sucesso na medicina regenerativa,
no entanto, pouco se sabe a respeito dos mesmos apds o transplante em figados cirréticos. Ainda é
desconhecido se o arcabouco transplantado pode ser afetado pelo figado cirrético que o recebeu, tornando-
se cirrotico, ou permanecendo como um arcaboucgo saudavel para o crescimento de células saudaveis. Assim,
0 objetivo desta palestra é apresentar o uso de arcabougos hepaticos acelulares como uma nova alternativa ao
transplante hepatico capaz de eliminar completamente os dois maiores problemas relacionados ao
transplante: as longas listas de espera e o potencial de imuno rejeicdo. Para isso, serdo apresentados os
principais resultados obtidos apds andlises de arcaboucos hepaticos acelulares transplantados em animais
receptores com cirrose hepatica. Os principais achados que demonstram que arcaboucos hepaticos acelulares
podem ser transplantados em figados cirréticos, tornando-se completamente recelularizados em trinta dias
apo6s o transplante serdo apresentados. Além disso, evidéncias de que os arcaboucos hepaticos acelulares
induzem regeneragdo hepdtica, atenuam a cirrose e contribuem para melhora funcional do figado apds o
transplante serdo apresentadas. Portanto, em um contexto translacional, esta palestra vai demonstrar que os
arcaboucos hepaticos acelulares podem ser utilizados como um figado bioartificial servindo como suporte
auxiliar ou transplantados em pacientes com doenca hepatica submetidos a procedimentos de hepatectomia.
Além disso, essa palestra vai confirmar que os produtos de engenharia de tecidos oferecem uma nova
abordagem terapéutica para o tratamento de doencgas hepaticas agudas e crénicas em seres humanos.
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Atividade fisica e hipertensdo arterial sistémica: da redugdo pressorica aos mecanismos adaptativos.

Mateus Camaroti Laterza

Fundamentos da Educacgdo Fisica- Universidade Federal de Juiz de Fora

mateus.laterza@ ufjf.br

A hipertensdo arterial sistémica é caracterizada por niveis pressoéricos elevados e sustentados cronicamente,
justificados em parte, por alteracdes autonomicas e vasculares. Considerada com um dos principais fatores de
risco para o surgimento do infarto agudo do miocardio e do acidente vascular encefdlico, a hipertensao arterial
sisttmica atinge aproximadamente 50% da populacdo brasileira. Desta forma, diferentes estratégias
farmacoldgicas e/ou ndo farmacoldgicas sdo adotadas para prevencdo e tratamento desta patologia. Nesse
sentido, a pratica regular de atividades fisicas ganha importante destaque. Pessoas fisicamente ativas possuem
menor probabilidade de desenvolvimento hipertensivo quando comparadas as pessoas fisicamente
sedentarias. Ja nas pessoas com hipertensdo arterial sistémica o treinamento fisico parece promover
importante reducdo pressorica. Esse fendmeno é acompanhado de importantes desfechos clinicos, incluindo
a melhora da qualidade de vida. Sem duvida, todos esses efeitos positivos do treinamento fisico sdo mediados
por adaptacdes fisioldgicas. Por exemplo, a reducdo da hiperatividade simpatica e o remodelamento cardiaco
e vascular sdo adaptacdes fisioldgicas presentes em pessoas com hipertensdo arterial sistémica apds periodo
de treinamento fisico. Deste modo, a referida palestra versara sobre os efeitos do treinamento fisico na pressdo
arterial e os mecanismos fisiolégicos envolvidos neste processo.
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AlteragOes cardiovasculares e respiratdrias durante a inflamagao sistémica

Mateus Ramos Amorim

Anesthesiology and Critical Care Medicine- The George Washington University

amorimmr@hotmail.com

Embora a inflamagdo seja uma caracteristica evolutiva dos organismos multicelulares ao desafio imune, a
producdo e liberagdo exacerbada de citocinas pré-inflamatérias durante a inflamacgdo sistémica contribui para
a disfungdo de multiplos érgdos. Considerando a gravidade da sepse e suas complicagGes fisiopatoldgicas,
diferentes grupos de pesquisa tém se dedicado ao estudo das repercussées da inflamacgdo sistémica em busca
de estratégias terapéuticas para o tratamento desta condigdo. Algumas semelhangas com a sepse humana sdo
compartilhadas com modelos experimentais. Neste cendrio, a administracdo sistémica de endotoxina
(lipopolissacarideo — LPS) vem sendo amplamente utilizada em modelos animais para estudar as alteracdes
fisiopatoldgicas observadas durante a inflamacdo sistémica, tais como hipotensdo, taquicardia e febre. Estas
respostas hemodinamicas e termorregulatérias frente ao LPS sdo similares aquelas observadas em seres
humanos com sepse. Durante a inflamacdo sistémica induzida por LPS ha também o surgimento de alteragdes
respiratérias significativas em ratos e humanos. Pretendemos abordar os aspectos neurais envolvidos no
controle cardiovascular e respiratério bem como as interagdes complexas entre o sistema nervoso central e
periférico durante a inflamacdo sistemica.

o
S B F IS Sociedade Brasileira de Fisiologia
Brazilian Society of Physiology

O-51




14 a 17 de Setembro de 2024
Hotel Gléria Caxambu Resort & Convention

Astrécitos como elementos osmosensiveis do Nicleo Supraoptico

MELINA PIRES DA SILVA

Biofisica- Escola Paulista de Medicina

melina.silva@unifesp.br

Uma caracteristica fantastica das redes neurais é sua capacidade de passar por mudangas estruturais e
funcionais rapidas em resposta a desafios para manter sua funcdo. No nucleo supradptico (SON), que
representa um dos nucleos recrutados durante disturbios hidroeletroliticos, sabe-se que remodelagdes
estruturais significativas resultam em mudancas na morfologia, atividade e funcdo das células que abrigam esse
nucleo. No entanto, do ponto de vista elétrico, as consequéncias de tais mudancas ainda sdo pouco exploradas,
especialmente no que diz respeito a comunicacdo entre astrécitos e neurdnios magnocelulares. Nesse sentido,
interessa-nos entender se as células da glia, particularmente os astrdcitos, interferem nas propriedades
elétricas dos neurbnios magnocelulares durante a hipertonicidade aguda de curto prazo. Portanto,
combinando a técnica de patch-clamp de célula Unica e duplo registro em animais geneticamente modificados,
investigamos a contribuicdo dos astrocitos para a excitabilidade dos neurénios magnocelulares durante
aumentos na osmolalidade plasmatica. Observamos que os astrocitos por si sé sdo sensiveis a estimulagdo
hiperténica de curto prazo e que os registros de patch duplo (neurbnio e astrdcito) revelou que a
despolarizacdo do potencial de membrana em repouso dos astrdcitos precede o aumento na atividade dos
neurénios SON magnocelulares. Oscilacdes de cdlcio também foram observadas nos astrécitos SON durante o
estimulo hiperténico, indicando um possivel mecanismo de despolarizacdo da membrana dessas células. Os
resultados obtidos até agora forneceram insights sobre a contribuicdo dos astrdcitos no controle da
excitabilidade dos neurénios magnocelulares durante a hipertonicidade, bem como os mecanismos sinapticos
e biofisicos envolvidos nesse processo.
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Intrinsically photosensitive Miiller glial cells: a novel mechanism for the regulation of retinal functions by non-
visual opsins

Natalia Andrea

Quimcia Bioldgica Ranwell Caputto- FCQ-UNC- Universidad Nacional de Cérdoba

natalia.marchese@unc.edu.ar

In vertebrates, the retina process light stimuli for visual and non-visual purposes. In this complex structure
different types of neuronal and glial cells are linked in an ordered and layered anatomical arrangement where
light information flows vertically and horizontally. To direct functions beyond image formation, the retina has
developed over the course of evolution the capacity for photodetection in the blue-UV light range. Miller glial
cells (MCs), derived from neuronal precursors and the most abundant retinal glial cell type, have been shown
to express different blue- and UV-sensitive opsins (Opn3 and Opn5) and the photoisomerase retinal G protein-
coupled receptor (RGR). Indeed, pioneering evidence from this group identified a stepwise increase in Opn3
levels throughout development until the time of birth, coinciding with the increase in classical glial markers.
Moreover, Opn3 expression in CM is photic regulated, by increasing its expression and modifying its cellular
localization after 1 hour of light exposure, where both events are part of the same response that is dependent
on protein synthesis. Subsequently, we identified for the first time a direct photic response by MCs specifically
to a blue light pulse, observed as a significant increase in intracellular calcium levels sustained for several
minutes. Notably, this response is observed in a subpopulation of cultured CMs (50% of the cells analyzed) and
is dependent on opsin activation. In fact, intrinsic cellular responses in primary cultures of avian MCs elicited
by blue light stimulation (peak at 480 nm), activates mixed intracellular responses implying two signaling
pathways: calcium release from internal stores and cAMP elevated levels. The complex output in MCs intrinsic
photosensitivity, involving calcium and cAMP signaling, remains to be elucidated; considering their multiple
described functions, including a prominent regenerative potential in the retina in non-mammalian vertebrates,
our results suggest a higher level of complexity for light sensing in the retina, involving photic activation of MCs
in light-regulated circuits and pathways.
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Efeito do agonista (G-1) do receptor de estrogénio acoplado a proteina G (GPER) em artérias mesentéricas de
resisténcia

Nathalie Tristdo Banhos Delgado

Ciéncias Fisiologicas- Universidade Federal do Espirito Santo

nathalie.tristao@gmail.com

O efeito protetor do estrogénio sobre o sistema cardiovascular é classicamente descrito e ndo pode ser
explicado apenas por suas a¢des sobre os receptores de estrogénio classicos (ER-a e ER-B). Um terceiro grupo
de receptores foi recentemente descrito: os receptores de estrogénio acoplados a proteina G (GPER),
responsaveis pelas respostas rapidas do estrogénio, e que também podem estar envolvidos nessa protecdo. A
cessacdo desses hormonios apds a menopausa esta associada a hipertensdo e doencas cardiovasculares.
Ademais, apds resultados negativos da terapia de reposicdo hormonal na década de 90, novas terapias
comegaram a ser exploradas. Entre as mais promissoras estd a descricdo dos efeitos do GPER no sistema
cardiovascular utilizando o G-1, seu agonista seletivo, considerado uma importante ferramenta farmacolégica
para estudar os efeitos provenientes da ativacdo do GPER e um potencial farmaco nas doencas
cardiovasculares. No inicio da década de 90, foram clonados a partir de células B linfoblasticas humanas, GPCR
orfdos, ou seja, receptores que ndo apresentavam ligante endégeno ou exdgeno descrito. Estes receptores
foram inicialmente designados como GPR30 devido a numeragdo consecutiva de receptores érfaos GPCR
informados na literatura. No entanto, somente em 1997 foram descritos os primeiros indicios de que o GPR30
poderia estar relacionado a responsividade ao estrogénio. Também em 1997, foi relatado o primeiro estudo
gue indicou o papel desses receptores em células endoteliais, demonstrando a participacdo dos GPCR na
resposta dos vasos ao shear stress, embora nenhum ligante especifico tenha sido descrito na época. Somente
em 2005, em células tumorais de mama, foi estabelecido o conceito de que o GPR30 é um receptor de
estrogénio, levando a sua descricdo como GPER. A ativagdo do GPER promove a manutencdo da glicemia e
apresenta agles antiaterogénicas. Ademais, a auséncia de GPER provoca alteragbes em parametros
metabdlicos associados a obesidade e diabetes, tais como: aumento da adiposidade, piora no perfil lipidico,
intolerancia a glicose, resisténcia a insulina e elevacdo nos niveis de citocinas pro-inflamatdrias. Promove
também disfuncdo cardiaca por meio do aumento do estresse oxidativo. Por fim, o comprometimento da
funcdo do GPER pode estar associado ao aumento da pressdo arterial e ao risco de hipertensdo. Presente em
diversos sistemas, no cardiovascular o GPER esta amplamente distribuido e sua ativacdo promove o
relaxamento de segmentos arteriais de diferentes tipos, leitos e espécies de animais. O GPER é encontrado
tanto em células endoteliais quanto no musculo liso vascular de segmentos arteriais mesentéricos de ratos de
ambos 0s sexos. Em ratos normotensos, a ativagdo do GPER promove o relaxamento de artérias mesentéricas
de resisténcia de forma similar entre os sexos, com a participagdo endotelial e a ativa¢do da via fosfatidilinositol-
3-quinase/proteina quinase B/oxido nitrico sintase endotelial (PI3K-Akt-eNOS). Na deficiéncia enddégena de
hormaonios sexuais, a ativagdo do GPER também promove relaxamento parcialmente dependente do endotélio
em ambos os sexos, com maior participacdo do éxido nitrico (NO) proveniente de todas as trés isoformas da
NOS, sendo a induzivel (iNOS) mais expressiva nos machos. Além disso, a via de sinalizacdo rapida PI3K-Akt-
eNQS é evidenciada nos machos, enquanto a via proteina quinase ativada por mitdgeno/quinase regulada por
sinal extracelular (MEK-ERK-eNQS) é evidenciada nas fémeas. Na hipertensdo, a ativacdo do GPER promove
uma resposta de relaxamento similar em ratos de ambos os sexos, embora com a participagao de distintos
mediadores endoteliais. Nos machos, ha uma dependéncia maior da via do NO, seguida pela via do perdxido
de hidrogénio (H202), enquanto nas fémeas, a resposta de relaxamento é mais dependente do endotélio com
participacdo da via dos prostanoides (PNs) e do H202. De fato, a ativacdo do GPER aumenta a produgdo do
H202 nesses segmentos arteriais. A presenca do GPER no musculo liso vascular indica que a sua ativagdo pode
induzir respostas de relaxamento mediante a¢des diretas sobre esse tecido. Essas a¢des podem ocorrer por
modula¢do da atividade dos canais para K+ ou por agdes sobre a mobilizagdo do Ca2+ nessas células. Além
disso, a ativagdo do GPER pode reduzir a sensibilidade do miofilamento ao Ca2+. Dessa forma, as informagdes
geradas aqui poderdo contribuir para uma melhor compreenséo do papel do GPER no sistema cardiovascular
e para o desenvolvimento de terapias mais eficazes para a pds-menopausa ou hipogonadismo em adultos
(anteriormente conhecido como andropausa) associados a hipertensdo essencial.
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Contribution of renin-angiotensin-aldosterone and kallikrein-kinin systems to metabolic alterations associated
to childhood obesity

Nayara Azinheira Nobrega Cruz

Departamento de Medicina- Universidade Federal de Sdo Paulo

azinheira.nayara@unifesp.br

Introduction: Overweight and obesity during childhood and adolescence is a major global public-health
challenge as it has been associated with the early development of cardiometabolic diseases and premature
mortality in adults. The rising prevalence of pediatric obesity worldwide has impacted on the prevalence of
dyslipidemia secondary to obesity (DSO) which has superseded primary causes of dyslipidemia among children
and adolescents. In this context, guidelines to treat and manage cardiovascular risk factors, including
dyslipidemia, in pediatric patients are lagged. In addition, there is a knowledge gap on the mechanisms that
may be triggered in DSO contributing to higher cardiovascular risk. Renin-angiotensin system (RAS) is an
important hormonal system controlling blood pressure (BP) and electrolytic balance along with kallikrein-kinin
system (KKS). Angiotensin-converting enzyme (ACE) is a component of RAS notorious for biosynthesizing
Angiotensin (Ang) Il, an active peptide that promotes vasoconstriction, cell growth and proliferation, oxidation,
and inflammation. Besides, ACE is a metabolic pathway for Ang 1-7 and bradykinin (BK) catabolism. Ang 1-7 is
a peptide of RAS that has counterregulatory effects on Ang I, and BK is an effector of KKS with potent
vasodilatory effect. Recently, our group found that ACE expression is augmented in obese children and that ACE
activity correlates with lipoprotein levels, lower levels of Ang 1-7 and BK were also observed suggesting that
there is a relationship between ACE activity and pediatric dyslipidemia once the ACE activity can modulate Ang
I, Ang 1-7, and BK levels. Objective: This study aimed to evaluate the enzymatic activity of the angiotensin-
converting enzyme (ACE) in children and adolescents to investigate their relationship with dyslipidemia and
other cardiometabolic alterations. Methods: Anthropometric measurements, blood pressure (BP), and fasting
lipid concentrations were taken from 360 subjects aged 6 to 18 years from both sexes. Categorization was done
according to the levels of each lipoprotein (total cholesterol, triglycerides (TG), LDL-C, HDL-C, and non-HDL-C)
into three groups: normolipidemic (NL), borderline (BL), and dyslipidemic (DL). Enzymatic activity in urine was
measured using the substrates Z-FHL-OH and hippuryl-HL-OH (h-HL-OH) and the ACE activity ratio (Z-FHL-OH/h-
HL-OH) was calculated. Results: Dyslipidemic levels of HDL-C, TG, and LDL-C were observed in 23%, 9%, and 3%
of the participants, respectively, and were more frequent in obese children (Chi-square, p <0.001). ACE activity
ratio was augmented in BL(HDL-C) when compared to NL(HDL-C) (5.06 vs. 2.39, p <0.01), in DL(LDL-C) in
comparison to BL(LDL-C) and NL(LDL-C) (8.7 vs. 1.8 vs. 3.0, p <0.01), and in DL(non-HDL-C) than in BL(non-HDL-
C) and in NL(non-HDL-C) (6.3 vs. 2.1 vs. 2.9, p =0.02). The groups with impaired HDL-C and TG levels presented
an increased diastolic BP percentile, and a higher systolic BP percentile was observed in BL(TG) and DL(TG). The
carotidal-femoral pulse wave velocity (cfPWV) was higher in the groups with DL levels of TG and LDL-C than in
NL groups. Hypertriglyceridemia was associated with higher cfPWV. Conclusion: No direct impact of the ACE
activity on BP values was observed in this cohort, however, there was an association between hyperlipidemia
and ACE upregulation which can trigger mechanisms driving to early onset of hypertension and cardiovascular
disease. Compliance with Ethical standards: All procedures were approved by the institutional ethics committee
on human experimentation from UNIFESP (n2 83298217.1.0000.5505) and UFES (n2 83298217.1.3001.5060).
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Estudo da vulnerabilidade do rim remanescente em decorréncia de nefrectomia unilateral, quando submetido
a nefropatia cristalina

Neydiana Belize De Pina Lopes

Fisiologia e Biofisica- Universidade de Sdo Paulo

neydianalopes@ich.usp.br

Introducdo: A incidéncia de doenca renal progressiva € um problema sério de saude publica e o transplante
renal é a melhor alternativa para pacientes em fase terminal. Entretanto, no doador, a nefrectomia unilateral
(NU) pode resultar na sobrecarga do rim remanescente, podendo se tornar um fator relevante no
desenvolvimento de injuria renal aguda (IRA) e aumentar a vulnerabilidade do rim remanescente a doenca
renal cronica (DRC). Portanto, o presente estudo tem como objetivo investigar a funcdo do rim remanescente
apo6s a NU, sua resposta a nefrolitiase e os possiveis fatores e mecanismos envolvidos no seu estado de
vulnerabilidade. Métodos: Camundongos C57BL/6J com oito semanas (n=23) foram divididos em quatro
grupos: sham, submetidos a NU, oxalato de sédio (inje¢do intraperitoneal de 9 mg/100 g de NaOx para induzir
nefrolitiase, 24 horas antes da eutandsia) e NU tratado com oxalato de sédio (NU/NaOx). Seis dias apds a
cirurgia sham ou NU e 24 horas antes da eutanasia, os camundongos foram tratados de acordo com o
respectivo grupo e colocados em gaiolas metabdlicas para o monitoramento de parametros metabdlicos e da
funcdo renal. Ao final das vinte e quatro horas, os animais foram submetidos a anestesia com isoflurano (0,8
L/min/taxas de 5%), coleta de sangue e urina, remogdo do rim esquerdo e eutandsia por exsanguinacdo,
conforme protocolo aprovado pelo comité de ética (CEUA-ICB/USP, n® 4550140422). Resultados: Uma semana
apos a cirurgia, os animais NU apresentaram um aumento significativo no fluxo urinario (p<0,04), na relacdo
peso do rim/peso corporal (p<0,003) e na creatinina plasmética (p<0,004) quando comparados aos animais
sham. Também apresentaram um aumento significativo na expressdo de RNAm para Mki-67 (p<0,02), um
biomarcador da regeneracdo tubular e reparo renal apds a IRA. Ainda nesse grupo, observamos um aumento
na expressdao de RNAm para Col1A1 (p<0,05) e Col4A1 (p<0,05) e na expressdo proteica de um marcador
especifico de macrofagos, F4/80 (p<0,004). Diante do insulto com NaOx, os animais NU/NaOx apresentaram
hipertrofia renal mais pronunciada (p<0,02), maior acimulo de creatinina no plasma (p<0,003) e maior
expressdo de RNAm para fatores de injuria tubular, como Haverl (Kim-1) (p<0,006) e LCN2 (NGAL) (p<0,0006)
e expressdo proteica de Kim-1 (p<0,003), quando comparados aos animais NaOx. Conclusdo: Nossos achados
indicam que o rim remanescente apresenta vulnerabilidade, o que afetou sua resposta ao insulto e pode
potencialmente dificultar a melhora e contribuir para o desenvolvimento da DRC.
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Consequéncias do hipotireoidismo na ritmicidade central e periférica do metabolismo

Paula Bargi De Souza

Departamento Fisiologia e Biofisica- Universidade Federal de Minas Gerais

bargisouzap@gmail.com

A ritmicidade é fundamental para a manutencdo da homeostasia do organismo frente as demandas do dia a
dia. Em mamiferos, a ritmicidade circadiana ja foi descrita em diversos parametros fisioldgicos e
comportamentais como atividade locomotora espontanea, temperatura corporal, ciclo sono-vigilia, sintese e
secrecdo hormonal, dentre outros. A dessincronizacdo destes processos ritmicos estda associada a maior
prevaléncia de canceres, doencgas cardiovasculares, distirbios enddcrinos e metabdlicos, como as desordens
tireoidianas e o cancer de tiredide. Os hormonios tireoidianos, tetraiodotironina (T4) e triiodotironina (T3)
agem basicamente em todos os tecidos por meio de agdes gendmicas ou ndo gendémicas, regulando diversas
funcdes das quais destacam-se o metabolismo basal e a manutencdo da temperatura corporal, que apresentam
ritmicidade circadiana bem definida. Em contrapartida, as disfuncdes tireoidianas, como o hipotireoidismo esta
associado a alteragbes na maquinaria molecular dos reldgios bioldgicos central, localizando no nucleo
supraguiasmatico do hipotdlamo e de d6rgaos alvos periféricos como a glandula adeno-hipdéfise, componente
central dos eixos enddcrinos, o coracdo e o intestino proximal. Assim, a dessincronizacdo dos reldgios
circadianos central e periféricos pode explicar, ao menos em parte, a ampla variedade de alteragGes
metabdlicas e sintomas em decorréncia do hipotireoidismo e a sua associacdo com diabetes mellitus, sindrome
metabdlica e prejuizos cognitivos.
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Ritmos da Vida: do controle molecular ao comportamento

Paula Bargi De Souza
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A vida na Terra evoluiu sob condic¢des ciclicas de alternancia entre dia e noite gerado pelo padrdo rotacional do
planeta. A alternancia ritmica da presenca ou auséncia de luz com duragdo de cerca de 24 h estd associada ao
padrdo de evolugcdo convergente dos ritmos circadianos, ou seja, diferentes espécies desenvolveram
mecanismos semelhantes para sincronizar seus processos biolégicos com os ciclos ambientais de
aproximadamente 24 horas, independente do padrdo de atividade das espécies. A geracdo da ritmicidade
enddgena apoia-se na atividade de um conjunto de genes e seus produtos proteicos, que por meio de alcas
positivas e negativas e acdes transcricionais e pds transcricionais, se autorregulam e também modulam a
ritmicidade de diversos componentes celulares. Este mecanismo enddgeno oscilatério, conhecido como o
relédgio bioldgico, estd presente em todas as células e tecidos e possibilita a antecipacdo e adaptagdo do
organismo as mudancas didrias no ambiente interno e externo, sendo tal caracteristica fundamental para a
sobrevivéncia de muitas espécies. De maneira geral, a atividade ritmica do mecanismo oscilatério endégeno
sincroniza a expressdo e atividade de componentes e vias intracelulares envolvidas na geracdo e/ou utilizacdo
de substratos energético de acordo com a fase de atividade do organismo, otimizando as respostas celulares,
fisioldgicas e comportamentais ao longo das 24 h. Deste modo, a ritmicidade circadiana pode ser observada
em basicamente todos os tipos de comportamentos como ingestdo alimentar e hidrica, atividade e repouso,
reprodutivo, bem como no metabolismo energético, frequéncia cardiaca e respiratoria, temperatura corporal,
dentre outros. Embora este mecanismo seja autossustentavel, diversos estimulos e fatores ambientais como a
luz, a temperatura, a disponibilidade e tipo de nutrientes e diversos hormdnios fornecem pistas temporais,
atuando em conjunto na sincronizagdo das respostas metabdlicas celulares. Assim, o entendimento da
regulacdo e sincronizagdo do reldgio bioldgico e seu controle sobre o metabolismo e fungdo celular é de
extrema importancia para a compreensdo dos mais variados tipos de comportamentos ritmicos encontrados
nos seres vivos, enriquecendo nossa compreensao da evolucdo e da fisiologia, mas também com implicagdes
significativas para dreas como medicina e cronoterapia. Nesta aula do curso, os mecanismos moleculares
transcricionais e pds transcricionais envolvidos na geracdo e manutengdo da ritmicidade circadiana serdo

abordados.
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Eletronica basica: construindo circuitos para o ensino de Fisiologia

Paulo Fernando Guedes Pereira Montenegro
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Processos fisioldgicos envolvem sequéncia de eventos complexos, e seu aprendizado pode se tornar dificil caso
nao haja motivacdo dos estudantes. Uma das formas de gerar esse envolvimento é a utilizacdo de metodologias
ativas de aprendizagem, representadas por um conjunto de estratégias didaticas que colocam o aluno como
protagonista do processo de aprendizagem, estimulando sua autonomia e contribuindo para a construcdo do
conhecimento. O uso de modelos fisicos € um exemplo de metodologia ativa, pois envolve os alunos no
mapeamento de atributos entre o modelo e o processo de interesse. Modelos fisicos sdo objetos concretos
utilizados como modelos analdgicos para representar uma estrutura, fenébmeno ou conceito, e permitem
experiéncias ativas de manipulagdo, contribuindo para o desenvolvimento de dominios cognitivos complexos.
Circuitos eletronicos sdo um interessante modelo fisico porque podem simular facilmente processos
fisioldgicos simples de estimulo-resposta. Nesta palestra iremos apresentar relatos de experiéncia na
construcdo e utilizacdo de modelos fisicos baseados em circuitos eletrénicos simples, utilizados como recurso
didatico nas aulas de fisiologia humana e animal comparada para os cursos de licenciatura e bacharelado em
Ciéncias Biologicas da Universidade Federal da Paraiba — Campus | (Jodo Pessoa). Serdo discutidas as
potencialidades no uso desses recursos e os desafios para a sua implementagdo em sala de aula.
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Uso de nanoparticulas em terapias avangadas

Pedro Pires Goulart Guimaraes
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Com o avanco da tecnologia de entrega de acidos nucleicos, novas plataformas de nanoparticulas lipidicas
(LNPs) estdo sendo desenvolvidas. A entrega de mRNA para expressdo génica destacou-se recentemente
devido a producdo das vacinas para COVID-19. No entanto, a entrega de RNA de silenciamento (siRNA)
utilizando LNPs ja foi aprovada pelo FDA como uma terapia inovadora para edicdo génica em doencas
hereditdrias. Esses avangos possibilitam o desenvolvimento de novas plataformas de acidos nucleicos que
podem ser produzidas e comercializadas a um custo menor em comparacao com a tecnologia de mRNA. Nesse
contexto, nosso grupo trabalha no desenvolvimento de plataformas de nanoformulacdes para terapias
avancadas, incluindo formulagdes para tratamento do cancer e vacinas contra doencas infecciosas, com
demonstracdo de eficacia em modelos pré-clinicos. O desenvolvimento dessas plataformas para entrega de
acidos nucleicos, que serd abordado no simpdsio, abre caminho para novas abordagens que exigem a entrega
intracelular de DNA, mRNA ou siRNA.

°
S B F IS Sociedade Brasileira de Fisiologia
Brazilian Society of Physiology

0-60




14 a 17 de Setembro de 2024
Hotel Gléria Caxambu Resort & Convention

Liver glucose output contributes to hyperglycemia in non-obese diabetic rats
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The liver is essential for maintaining glycemia due to the flow of metabolic pathways in this organ, especially
carbohydrate metabolism. Changes in hepatic metabolism are associated with several diseases, like as Diabetes
mellitus (DM). DM is a chronic disease of global proportions resulting from defects in the production, secretion,
and/or action of insulin. In general, type 2 DM (DM2), which is the most prevalent, has been associated with
obesity, however, especially in East Asia, a portion of the diabetic population is eutrophic or has a low body
mass index. Despite the increasing number of cases of non-obese DM2, the pathophysiological mechanisms of
these cases are not yet completely elucidated. Thus, it is interesting to study the hepatic metabolism of Goto-
Kakizaki (GK) rats, an isogenic lineage with spontaneous insulin resistance without obesity, which presents a
chronology of the disease very similar to that of humans. GK animals present moderate hyperglycemia, glucose
intolerance, insulin resistance, dyslipidemia, inflammation, and oxidative stress. There are discrepancies in the
literature regarding gluconeogenesis and glycogenolysis in adult GK rats, and there is a lack of studies on the
onset of metabolic changes in this experimental model. Therefore, this lecture aims to present the history of
the art and news about the contribution of liver gluconeogenesis and glycogenolysis to chronic hyperglycemia
at the beginning of the development of DM2 in GK rats.
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Efeito da suplementacdo com 6leo de peixe sobre a fungdo renal de ratos e camundongos obesos

RICARDO FERNANDEZ PEREZ
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A obesidade e 0 excesso de peso sdo considerados uma pandemia em crescimento, afetando cerca de 2 bilhGes
de pessoas. A obesidade gera desordens metabdlicas sistémicas e teciduais, como resisténcia a insulina,
dislipidemia, hipertensdo e doengas cardiovasculares e renais. A doenga renal cronica, que atinge 10% da
populacdo adulta, é relacionada na maioria dos casos com a obesidade, resisténcia a insulina e hipertensdo e
resulta em progressivo declinio da funcdo renal com aumento da morbimortalidade. A obesidade infantil
persiste na vida adulta junto com as comorbidades a ela relacionadas, incluindo alteragGes na funcéo renal. O
6leo de peixe, rico em acidos graxos n-3, é considerado um modulador do sistema imune, do metabolismo
lipidico e energético. Nos Ultimos anos nosso laboratério tem estudado o efeito da obesidade na fungdo renal
e metabdlica utilizando dois modelos de obesidade em roedores: ingestdo crénica de uma dieta hiperlipidica
em camundongos e sobrenutricdo perinatal em ratos, avaliando o efeito da suplementacdo por 30 dias com
Oleo de peixe (OP) sobre estes parametros. No primeiro estudo foram utilizados camundongos Swiss adultos
gue consumiram por 8 semanas ragdo rica em lipideos (HF) ou racdo padréo (S) (26 e 63% de carboidratos; 15
e 26% de proteinas; 59 e 11% de lipideos, respectivamente). A indugdo do modelo foi avaliada acompanhando
0 ganho de peso e a intolerancia a glicose pelo teste de tolerancia intraperitonial a glicose (TTIG) e area sob a
curva (AUC) do TTIG. No periodo de inducdo, a dieta HF gerou aumento da intolerancia a glicose e do ganho
de peso. A dieta HF reduziu a filtracdo glomerular, fluxo urindrio e a uremia. Esta dieta elevou também a
albuminuria e a concentragdo de TNF-a renal e reduziu a expressao protéica de COX-2, efeito revertido pela
suplementacdo com OP. A dieta HF alterou o manejo tubular de sédio, com reducdo da fracdo de excrecdo de
Na+, efeito revertido pela suplementagdao com OP. O OP reduziu a marcacdo de vimentina nos tubulos, de pJNK
nos glomérulos e de a-SMA glomerular e tubulointersticial; ainda, elevou a adiponectinemia com reducgdo da
concentragcdo de TNF-a no plasma e rim. No modelo de sobrenutricdo perinatal neonatos da linhagem Wistar
machos foram randomizadas em ninhadas de 10 animais, formando o grupo controle (CTL) e ninhadas
reduzidas para 3 animais ao terceiro dia pds-natal, formando o grupo obeso (OBS). Os animais foram
acompanhados durante 180 dias, sendo suplementados nos ultimos 30 dias com OP por via oral. Ao longo do
experimento longitudinal, o grupo OBS teve maior ganho de peso bruto que o grupo CTL. Apesar disso, a
ingestdo de comida ndo foi diferente entre os grupos, mas a ingestdo de dgua e a diurese foram reduzidas no
grupo OBS. O clearance de creatinina caiu significativamente no grupo OBS aos 150 dias, demarcando o inicio
das alteragdes renais causadas pelo modelo de obesidade. Além disso, uma maior excrecdo de albumina na
urina ocorreu aos 90 e 120 dias no grupo OBS. Aos 180 dias, o grupo OBS teve maior peso que o grupo CTL, a
ingestdo de comida permaneceu igual entre os grupos, mas a ingestdo de agua e a diurese foram reduzidas nos
grupos OBS e OBS suplementado (OBS-S). O grupo OBS teve maior peso da gordura mesentérica em relacdo ao
grupo CTL e o grupo OBS-S teve reducdo neste parametro em relagdo ao grupo OBS. Os animais do grupo OBS
e CTL ndo apresentaram diferencas na glicemia basal, na tolerancia a glucose e ou perfil lipidico. No entanto, a
suplementagdo reduziu o colesterol total nos grupos CTL-S e OBS-S. O clearance de creatinina foi reduzido nos
grupos OBS e OBS-S e estes grupos tiveram maior albumindria. O manejo de Na+ ndo foi modulado pela
obesidade, mas foi aumentado no grupo CTL-S. Apesar disso, os grupos OBS e OBS-S tiveram maior excre¢do
bruta de Na+. A concentracdo de adiponectina plasmatica ndo diferiu entre os grupos, mas a suplementacdo
tendeu a aumentar este parametro no grupo CTL-S. A concentragdo de TNFa no tecido renal foi aumentada
nos grupo obesos. A concentracao urinaria de TXB2 foi reduzida nos grupos obesos, e a suplementacdo reduziu
a concentracdo urindria de metabdlitos da PGE2 na urina. Portanto, a obesidade gerada nestes modelos
provocou inflamacdo e reducdo da funcdo renal. O OP atuou com efeito anti-inflamatério sistémico e renal,
revertendo parcialmente as alteracdes geradas pela obesidade.
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Hepatic parenchymal heterogeneity and insulin resistance
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States of insulin resistance are generally characterized by chronic hyperinsulinemia, often associated with
excess weight and potentially manifesting as prediabetes or type 2 diabetes mellitus. In insulin resistance, it is
observed that hepatic glucose production (inhibited by insulin) and lipid synthesis (stimulated by insulin) can
simultaneously intensify. This suggests that a state of insulin deficiency or excess can coexist in this context.
The possibility that insulin can act insufficiently or excessively in different organs and tissues or within the same
organ or tissue has various physiological and pathophysiological implications. Based on the concept of
metabolic compartmentalization in the liver, we propose that the process of insulin resistance accentuates the
differences between periportal and perivenous hepatocytes, particularly in periportal glucose production and
perivenous lipid synthesis. Thus, the coexistence of glucose overproduction and lipid accumulation could occur
in the liver of individuals with insulin resistance. In this conference, we propose to present an integrated view
of the mechanisms by which excessive glucose production in periportal hepatocytes and lipid accumulation in
perivenous hepatocytes interact in states of insulin resistance.
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Aspectos cronobioldgicos e suas implicagbes para o delineamento experimental de estudos de Fisiologia

Rodrigo Antonio Pelliciari Garcia

Departamento de Ciéncias Bioldgicas- UNIFESP

rodrigousp@gmail.com

A ritmicidade circadiana é fundamental para a manutencdao da homeostasia do organismo frente as demandas
didrias, sendo gerada por um grupo de genes que se autorregulam ao longo do periodo de 24 h. A luz é um
dos principais fatores que sincronizam a oscilacdo dos chamados relégios bioldgicos, no entanto, outros fatores
como a temperatura, atividade fisica e até mesmo certos tipos de comportamentos, como o padrao diadrio de
ingestdo alimentar também interferem na dinamica temporal dos mecanismos geradores de ritmicidade.
Contudo, os padrées modernos da sociedade e a excessiva exposicado a luz artificial durante a noite resultam
em condi¢Bes constantes de dessincronizagdo dos processos ritmicos biolégicos, ndo apenas dos seres
humanos mas em diversos seres vivos. A dessincronizacdo dos ritmos bioldgicos estd associada ao
desenvolvimento de varios disturbios e patologias como obesidade, sindrome metabdlica, diabetes e canceres.
Dessa forma, um dos grandes desafios nos estudos de Fisiologia esta relacionado a utlizacdo de abordagens
cronobioldgicas para a avaliagdo de parametros diversos e na manutencao dos processos ritmicos nos modelos
experimentais utilizados em laboratdrios, respeitando as fases de atividade e repouso dos animais de acordo
com os habitos de cada espécie. Nessa discussdo iremos abordar estratégias experimentais in vivo e in vitro
gue podem ser utilizadas levando em consideragdo a sincronizagdo da ritmicidade biolégica. Tais abordagens
irdo indubitavelmente ampliar o conhecimento acerca da sincronizagdo dos processos fisiolégicos permitindo
a realizagdo de protocolos experimentais que buscam mitigar os efeitos deletérios da dessincronizacdo da

ritmicidade bioldgica.
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Atualizando o conhecimento sobre a agdo dos horménios sexuais e a fungdo vascular

Roger Lyrio Dos Santos
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Como esteroides, os horménios sexuais podem agir sobre as células dos vasos sanguineos atravessando a
membrana plasmdatica e interagir com receptores intracelulares para exercerem efeitos diretos sobre
sequéncias especificas do DNA. Além disso, podem ativar vias de sinalizagdo intracelulares ja existentes, sem a
necessidade de ativagdo génica ou de sintese proteica. As a¢Bes sobre o DNA sdo conhecidas como agdes
genomicas, nucleares, classicas ou candnicas, enquanto as agdes que ocorrem por ativagdo rapida de vias de
sinalizacdo intracelulares sdo conhecidas como ag¢bes nao-gendmicas, extra-nucleares, ndo cldssicas ou ndo
canonicas. Tanto as acdes genOmicas quanto as ndo gendmicas sdo mediadas por receptores especificos
(embora alguns receptores possam responder a mais de um tipo de horménio sexual). As acdes gendmicas da
progesterona sdo mediadas pelos receptores PR-A, PR-B e PR-C, enquanto as a¢cdes ndo gendmicas pelos
receptores de membrana (mPRs): mPRa, mPRB, mPRy, mPR& e mPRe. Para os estrogénios, as agdes genomicas
sdo mediadas pelos receptores ER-a ou NR3A1 e ER-B ou NR3A2, enquanto as a¢cdes ndo gendmicas estdo
associadas principalmente a ativacdo do receptor de estrogénio acoplado a proteina G (GPER). Em relagdo a
testosterona, as a¢des gendmicas sdao mediadas pelos receptores AR-A e AR-B, enquanto as ac¢des ndo
genbmicas ocorrem por modulacdo de ions através da membrana plasmatica e aumento de segundos
mensageiros de sinalizacdo celular apds a ativagdo dos GPCR, como o GPRC6A e o TRPMS8. As acdes vasculares
dos hormonios sexuais ocorrem gracas a presenca de receptores nas diferentes camadas dos vasos sanguineos.
De fato, a descoberta de receptores de progesterona tanto no endotélio quanto no musculo liso, é um
indicativo de seu importante papel para a regulacdo da homeostase vascular. No endotélio, a progesterona
exerce uma influéncia significativa, estimulando a sintese e liberagdo de mediadores como éxido nitrico (NO),
prostanoides (PNs) e outras substancias vasoativas. J& em relagdo ao musculo liso vascular (MLV), a agdo da
progesterona inclui a regulagdo negativa sobre os canais para Ca2+ tipo L dependentes de voltagem (LTCCs),
resultando na reducdo do influxo de Ca2+ em diversos tipos de vasos, como anéis de aorta, coronarias, artéria
basilar e cardtida interna. Além dessas, a incubacdo com progesterona em células do MLV de aorta de ratas
promove aumento na producdo de perdxido de hidrogénio (H202). No que se refere aos estrogénios e suas
acoes sobre o endotélio, o estradiol (E2), por exemplo, possui uma participagdo efetiva no controle do tonus
vascular e na liberagdo de agentes vasoativos, por estimular da producdo e liberagcdo dos fatores de
relaxamento derivados do endotélio (EDRFs), como o NO e os PNs, bem como e a hiperpolarizacdo dependente
do endotélio (EDH). Em relacdo as acdes sobre o MLV, os estrogénios promovem diminuicdo na [Ca2+]i, por
agirem diretamente sobre os LTCCs no MLV, reduzindo sua probabilidade de abertura e consequentemente o
influxo de Ca2+ por esses canais. Além disso, o E2 promove aumento na recaptagdo de Ca2+ pelo reticulo
sarcoplasmatico, aumento da probabilidade de abertura dos BKCa, e atenua a contracdo induzida pelo K+ e a
fosforilagdo da cadeia leve de miosina (MLC) produzindo relaxamento rapido e sem diferenca entre os tipos de
segmentos vasculares (artéria femoral ou veia porta) e sexo. A testosterona, por sua vez, atua sobre o endotélio
modulando a expressdo da enzima éxido nitrico sintase (NOS) , enzima que atua na formagdo de NO. A
testosterona também estimula a sintese de PNs no endotélio, e estimula a via de EDH. Sobre o MLV, a
testosterona atua sobre os canais para K+, aumentando a sua probabilidade de abertura e também pode atuar
como antagonista dos canais para Ca2+, promovendo menor influxo de Ca2+ e consequente vasodilatagdo.
Cabe ressaltar, que as a¢des de todos os hormonios sexuais variam de acordo com o leito vascular, o sexo e a
espécie estudada. Por fim, a caracterizacdo das a¢des dos hormonios sexuais sobre o sistema vascular permite
ndo apenas uma melhor compreensdo da acdo desses hormoénios, mas também pode contribuir para o
desenvolvimento de melhores formas de terapia em situagdes em que ocorre deficiéncia enddgena de
horménios sexuais, como na pds menopausa e no hipogonadismo tardio, ou ainda em situagGes de
hipersecrecao de tais hormonios.
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As contribui¢es da Cronobiologia para Educagdo
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A Cronobiologia é o estudo da organizagdo temporal dos seres vivos, especialmente os ritmos bioldgicos, entre
os quais o ciclo sono/vigilia tem sido frequente objeto de analises. Os estilos de vida predominantes nas
sociedades contemporaneas ocidentalizadas interferem, em grande parte, na manifestacdo ritmica do ciclo
sono/vigilia no ser humano em favor de ritmos sociais muitas vezes hostis, que atendem prioritariamente aos
interesses do capital econdmico. Ambientes fisicos e virtuais exigem cada vez mais tempo para o trabalho e
para 0 consumo, e o tempo para o descanso torna-se mais restrito. Uma das consequéncias desse fenébmeno
esta caracterizada pela irregularidade e/ou fragmentacdo do ciclo sono/vigilia ao longo da semana (restricdo
do tempo de sono nos dias Uteis por conta dos compromissos sociais e extensdo nos finais de semana e
feriados). Esse padrdo, que com o tempo ocasiona comprometimento na satde das pessoas, é verificado no
publico escolar e tem se tornado uma grande preocupacdo para profissionais da educacdo e saude. Um
exemplo que contribui para a manifestacdo deste padrdo é o uso de aparelhos eletronicos a noite para
atividades de estudo e lazer, pois a luz azul emitida por estes aparelhos ocasiona o atraso no inicio da fase de
sono e os estudantes que precisam acordar cedo no dia seguinte para ir a escola também acabam manifestam
cochilos em sala de aula . A estrutura educacional ndo esta preparada para auxiliar esses estudantes quanto a
sua organizacdo temporal, nem para considerar as preferencias de hordrios para realizacdo das atividades.
Educadores geralmente ndo sabem como lidar com o sono na sala de aula, pois em muitos casos esse sono é
confundido com desinteresse e isso cria estigmas na relacdo professor/aluno, sendo que o ideal seria os
professores serem capacitados, por exemplo, para informar os estudantes sobre o uso da luz artificial a noite,
bem como promover uma “consciéncia de liberdade” no que se refere ao conhecimento do préprio corpo por
meio do respeito aos ritmos bioldgicos. Coisas simples, como observar os horarios de sono, alimentacdo, o
momento do dia de maior atencdo e desempenho para realizar atividades, podem contribuir muito para
gualidade de vida e desempenho académico. Atualmente o ensino de Cronobiologia é oferecido somente em
alguns cursos de graduacdo e pds-graduacdo, em geral nos curriculos dos cursos de biologia e areas afins. Ndo
ha uma sistematizacdo destes conhecimentos para os profissionais da educagdo em geral, embora temas
relacionados a eles constem na Base Nacional Comum Curricular (BNCC), que é o documento orientador da
educagdo bdsica. Como consequéncia, o professor acaba n3do conseguindo identifica-los nas habilidades e
competéncias propostas no documento e consequentemente os conhecimentos de Cronobiologia ndo sdo
abordados em sala de aula. Além disso, essa reflexdo interdisciplinar entre as dreas do conhecimento se faz
cada vez mais necessaria e urgente. Situagdo que exige uma revisdo dos programas de ensino superior
relacionado a formacdo de educadores. Desse modo, gostaria de compartilhar algumas experiéncias que tenho
vivenciado juntamente com o Grupo Multidisciplinar de Desenvolvimento e Ritmos Biolégicos (GMDRB) por
meio do oferecimento de cursos de extensdo para educadores. Os cursos foram realizados pela Escola de Artes
Ciéncias e Humanidades da Universidade de Sdo Paulo (EACH-USP) e tem como objetivo situar a Cronobiologia
dentro dos parametros curriculares, com o intuito de demonstrar as possibilidades de trabalhar seus conceitos
na Educacdo Infantil, Ensino Fundamental e Médio, bem como trazer exemplos de atividades que podem ser
trabalhadas dentro de sala de aula. Assim, poderemos promover as futuras geracées uma escolha consciente
dos caminhos a seguir em relacdo a atender ou ndo as necessidades do organismo, mais precisamente com
relacdo aos ritmos bioldgicos, bem como conhecer as medidas que podem ser tomadas para amenizar os
efeitos da md qualidade do sono. A principal ferramenta de divulgacdo do trabalho do grupo é uma animagéo
denominada “Tempo na vida”, disponivel no site da EACH-USP (http://www.each.usp.br/crono/home), que
pode ser utilizada por professores em sala de aula. Portanto, deixo o convite para que mais pessoas possam
refletir sobre o assunto e até mesmo compartilhar estes desafios.
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Integragdo do metabolismo durante o exercicio fisico

Sandro Massao Hirabara

Programa de Pds-graduacdo Interdisciplinar em Ciéncias da Saude- Universidade Cruzeiro do Sul

sandromh@yahoo.com.br

Durante o exercicio fisico, os musculos em atividade devem constantemente produzir ATP para fornecer a
energia necessaria para a contracdo muscular. As fibras musculares dispGem de trés vias geradoras de ATP
principias: a) sistema ATP-fosfocreatina, b) via glicolitica e c) sistema oxidativo, os quais sdo diferencialmente
utilizados para atender as demandas energéticas conforme cada tipo de exercicio fisico. Uma série de
alteracdes metabdlicas ocorrem e sdo necessarias para atender essa demanda energética. A glicose e os acidos
graxos sdo 0s principais substratos energéticos, enquanto os aminodcidos tém contribuicdo menor, porém
podem ter sua contribuicdo significativamente maior em determinadas condig¢bes. O sistema ATP-fosfocreatina
utiliza a fosfocreatina, uma forma de armazenamento de ATP, para a geragdo de energia imediata no inicio do
exercicio fisico. Entretanto, a reserva intracelular de fosfocreatina é muito limitada, suportando a geragdo de
ATP por poucos segundos (3-5 s) em uma atividade de alta intensidade. A via glicolitica utiliza a glicose
proveniente da corrente sangiinea ou do estoque de glicogénio intracelular. Quanto maior a intensidade do
exercicio fisico, maior a geracdo do acido lactico por essa via, o que é necessario para a reciclagem de NAD+,
permitindo sua reutilizacdo pela via glicolitica. Devido a sua baixa eficiéncia energética, a via glicolitica suporta
atividades de alta intensidade por poucos minutos. O sistema oxidativo é mais versatil e complexo. Apesar da
velocidade de geracdo de ATP ser relativamente muito mais lenta que nos demais sistemas e da necessidade
de oxigénio, sua alta eficiéncia garante a producdo da energia necessaria para a execucdo de atividades leves a
moderadas de longa duracdo (varias horas). Diversos fatores estdo envolvidos na regulacdo do metabolismo
energético durante o exercicio fisico, incluindo fatores neurais, humorais e hormonais, os quais agem em
diferentes tecidos-alvo para a homeostase metabdlica de forma integrada. Além disso, o exercicio fisico causa,
principalmente a médio e longo prazo, varias adaptacdes fisioldgicas que melhoram a eficiéncia energética por
vias especificas, de acordo com as caracteristicas de cada tipo de exercicio fisico. Todas as alteracdes e
adaptacges induzidas pelo exercicio fisico sdo integradas com difentes orgdos e tecidos, de forma a garantir a
funcionalidade muscular nessa condigao.
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Efeitos da progesterona sobre a reatividade vascular em fémeas

TAGANA ROSA DA CUNHA

Ciéncias Fisiolégicas- UFES

taganarosa@gmail.com

Apesar dos significativos avancos nas pesquisas envolvendo a progesterona e nas descobertas de suas acdes
sobre diversos sistemas, incluindo o cardiovascular, os estudos que exploram a progesterona em contextos
além do sistema reprodutor ainda sdo recentes e escassos, especialmente quando comparados aos estudos
sobre outros hormdnios sexuais. Este cendrio decorre, em parte, devido a publicacdo no final da década de
1990 de resultados negativos associados a terapia de reposicdo hormonal (TRH) com estrogénio e acetato de
medroxiprogesterona, um progestageno sintético. Esses resultados culminaram em uma reducédo significativa
na utilizacdo da TRH classica e o inicio de uma nova fase, onde outras formas de terapia passaram a ser testadas.
Entre essas novas abordagens, destaca-se a investigacdo dos efeitos da progesterona bioidéntica sobre o
sistema cardiovascular, especialmente quando administrada na forma de progesterona micronizada. Os efeitos
dessa forma de progesterona diferem significativamente daqueles tipicos dos progestagenos sintéticos,
conhecidos como progestinas. A progesterona é um dos hormdnios sexuais femininos, e a presenca de
receptores de progesterona nos vasos sanguineos destaca a relevancia desse horménio na regulacdo da
homeostase no sistema vascular. Pesquisas recentes tém demonstrado que a progesterona possui acdo
independente do estrogénio na prevencdo de doencas cardiovasculares, fornecendo cardioprotecdo,
particularmente para as mulheres. Este efeito benéfico da progesterona se deve a sua influéncia sobre diversos
fatores de risco cardiovascular, dentre estes fatores podemos destacar a modulacdo da pressdo arterial, uma
vez que a progesterona diminui a pressao arterial em homens hipertensos e em mulheres na pés-menopausa.
A progesterona também é capaz de diminuir a resisténcia vascular sisttmica em mulheres normotensas. Esses
beneficios da progesterona sobre a pressdo arterial tém relagdo com a sua acgdo direta sobre os vasos
sanguineos. Estudos recentes do nosso grupo de pesquisa demonstraram efeitos benéficos da progesterona
bioidéntica, sobre o sistema vascular. De fato, a progesterona promove vasoditagdo direta em artérias
coronarias, mesentéricas, e aorta, assim como pode melhorar a vasodilatacdo dependente do endotélio de
animais normotensos e hipertensos no leito coronariano. A agdo da progesterona sobre o endotélio vascular
tem relagdo com o aumento da sintese de mediadores como éxido nitrico (NO) e prostanoides, e atualmente
trabalhos tém demonstrado que a progesterona exerce efeito modulatério sobre a hiperpolarizagdo
dependente do endotélio (EDH), contribuindo para um efeito vasodilatador. No musculo liso vascular, a
progesterona induz relaxamento por meio da regulacdo negativa dos canais de calcio, diminuindo o influxo de
calcio em diferentes tipos de vasos. Também influencia a atividade de enzimas antioxidantes e a expressdo de
proteinas relacionadas a contragdo muscular, proporcionando efeitos benéficos na fisiologia vascular, além de
inibir a proliferagdo de células musculares lisas vasculares e a agregagdo plaquetaria, dessa forma, protege os
vasos do desenvolvimento de aterosclerose. O conjunto de evidéncias aqui apresentado destacam a
importancia da progesterona na regulacdo vascular e na prevencdo de disturbios cardiovasculares, e é de
grande importancia, podendo ser utilizado no futuro para o desenho e aprimoramento de terapias e

tratamentos clinicos.
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Variabilidade glicémica e ritmicidade da glicemia como ferramenta do estudo do ritmo do comportamento
alimentar

Tatienne Neder Figueira Da Costa

Curso de Nutricdo- Universidade Federal do Tocantins-UFT

tatienne_neder@outlook.com

Da bancada ao leito, investigar e adotar estratégias de manejo terapéutico que visam um melhor controle
glicémico, especialmente em individuos diabéticos, é de fundamental importancia, a fim de evitar/retardar as
diversas complicacGes associadas ao diabetes mellitus. Dentre os biomarcadores bioquimicos comumente
relacionados ao controle glicémico destacam-se a glicemia de jejum, insulina basal, teste oral de tolerancia a
glicose, hemoglobina glicada e indices relacionados a resisténcia a insulina, como o HOMA-IR. Contudo, tais
parametros apresentam limitacGes, uma vez que sdo incapazes de detectar, de maneira continua, variacées
intra e interdia da glicemia que ocorrem em reposta a estimulos como padrdo temporal da ingestdo alimentar
e do ciclo sono/vigilia, bem como o impacto da inter-relacdo entre esses componentes no padrdo da
variabilidade glicémica. A partir de dados obtidos de sujeitos diabéticos e de individuos cegos que vém sendo
estudados no Laboratoério de Neurobiologia e Ritmicidade Bioldgica (LNRB) da UFRN, o estudo da variabilidade
glicémica tem mostrado ser uma importante ferramenta de avaliagdo do ritmo alimentar. A investigacdo de
fatores que possam minimizar a variabilidade glicémica é de grande relevancia clinica, dado que grandes
variabilidades glicémicas tém sido associadas a maior risco de complicagdes micro e macrovasculares do

diabetes.
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AULA 2- Variabilidade Glicémica: A homeostasia ritmica no controle da glicemia

Tatienne Neder Figueira Da Costa

Curso de Nutricdo- Universidade Federal do Tocantins-UFT

tatienne_neder@outlook.com

A variabilidade glicémica, isto é, as oscilacdes nos niveis de glicose no sangue que ocorrem ao longo do dia,
bem como as flutuagdes na glicemia que ocorrem em um mesmo tempo em diferentes dias representa um
fendmeno fisioldgico, que é resultado ndo apenas do ritmo circadiano dos hormoénios envolvidos na regulacao
do metabolismo da glicose, mas também da elevacdo pds-prandial da glicemia em resposta ao consumo de
carboidratos e sua queda nos periodos interdigestivos. Nesta aula, serdo abordados os mecanismos envolvidos
na regulacdo ritmica da glicemia, bem como alguns fatores que podem prejudicar essa homeostase ritmica,

podendo, desta forma, contribuir para um risco aumentado do desenvolvimento do diabetes mellitus e suas
diversas complica¢des associadas.
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Algorithms and Neural Circuits in Olfaction
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The olfactory system senses chemicals in the environment to guide behavior in animals. Fluctuating mixtures
of chemicals, transported in fluid environments, are detected by an array of olfactory sensors and parsed by
neural circuits to recognize odor objects, which then inform behavioral decisions. Some key questions for
chemical sensing systems include how they can detect relevant molecules that are embedded in a sea of
distractors, and how they use sparse intermittent stimuli to navigate. We work with theorists to frame these
guestions quantitatively and use experiments in mice to address them. | will present some examples from our
recent and ongoing work.
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Mesa Redonda- Inovagdo em Fisiologia: Conhecimento e Impacto na Sociedade

Walker Magalhdes Lahmann

ACFB- Eurofarma

wlahmann@icloud.com

Discutir o processo de desenvolvimento tecnoldgico e de produtos a partir do conhecimento em fisiologia,
abordando os passos necessarios para sair do ambiente académico e alcancar a entrega de solugdes para a
sociedade. Explorar também os aspectos legislativos e das agéncias de fomento que podem impulsionar o
sistema, bem como oportunidades nas empresas, e como os fisiologistas podem se adaptar ao mundo da
inovacdo, contribuindo ndo sé com a importante pesquisa bdsica, mas também para a entrega de produtos e
tecnologias aplicaveis, fomentando o empreendedorismo e a insercdo de mestres e doutores nas empresas.
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Hormonios sexuais masculinos e reatividade vascular: uma avaliagdo temporal em artérias mesentéricas de
resisténcia

Wender Do Nascimento Rouver

Departamento de Ciéncias Fisioldgicas- Universidade Federal do Espirito Santo

wrouver@gmail.com

As doencas cardiovasculares sdo a principal causa de morte em todo o mundo e os homens sdo mais suscetiveis
a desenvolvé-las quando comparados as mulheres em idade reprodutiva. No entanto, o papel dos horménios
sexuais masculinos na reatividade vascular ainda é controverso, principalmente no que diz respeito as suas
acOes relacionadas a idade. Neste sentido, o objetivo deste trabalho foi realizar uma avaliagdo temporal da
reatividade vascular das artérias de resisténcia de ratos machos jovens, a fim de compreender como os
hormonios sexuais masculinos podem influenciar a funcdo vascular desses animais. Todos os procedimentos
realizados neste trabalho foram aprovados pela Comiss3o de Etica no Uso de Animais da Universidade Federal
do Espirito Santo (CEUA-UFES) sob protocolo n2 07/2016. Para atender o objetivo proposto, foram utilizadas
artérias mesentéricas de terceira ordem de ratos machos com 10, 12, 16 e 18 semanas (de idade). Curvas
concentragdo-resposta a acetilcolina (ACh, 0,1 nM—10 uM) foram obtidas em artérias previamente contraidas
com fenilefrina (PE, 3 uM), antes e apds o uso de inibidores da éxido nitrico sintase ou da ciclooxigenase. Curvas
concentragdo-resposta de PE (1 nM — 100 uM) também foram obtidas. Os niveis de oxido nitrico vascular (NO),
anion superoxido (02e-) e peroxido de hidrogénio (H202) foram avaliados por microscopia de fluorescéncia.
Analise histomorfométrica e densidade de coldgeno foram avaliadas. Microscopia eletronica de varredura
também foi realizada. Todos os dados sdo expressos como média + SEM. Uma vez confirmada a normalidade,
as alteracdes na reatividade vascular foram avaliadas por two-way ANOVA seguida pelo teste post hoc de
Bonferroni. A area sob a curva (AUC) e a intensidade de fluorescéncia foram avaliadas por meio de one-way
ANOVA seguida de teste post hoc de Tukey ou teste t de Student ndo pareado quando apropriado. Para analise
dos parametros histomorfométricos (dados ndo gaussianos), utilizou-se o teste de Mann-Whitney. P < 0,05 foi
adotado. Foi observado que o grupo com 18 semanas apresentou relaxamento dependente do endotélio
prejudicado. Além disso, foi observada resposta vasodilatadora independente de prostandides e dependente
de NO nos grupos: 10 semanas e 18 semanas. A dependéncia do NO foi confirmada pela inibicdo simultanea
das vias do NO e dos prostandides nestes grupos. Em relacdo a resposta contratil, os grupos 16 semanas e 18
semanas apresentaram respostas maiores em comparag¢do aos grupos 10 e 12 semanas. A analise de
microscopia de fluorescéncia revelou que o grupo com 18 semanas apresentou menor intensidade de
fluorescéncia ao NO e H202, além de maiores niveis de O2¢— quando comparado ao grupo com 10 semanas.
Além do comprometimento funcional das artérias de resisténcia, os animais com 18 semanas apresentaram
diferencas morfoldgicas nas artérias mesentéricas de terceira ordem, caracterizadas pelo aumento do lumen,
reducdo na drea de secgdo transversa, reducdo da parede arterial e menor deposicao de fibras coldgenas
guando comparado ao grupo de 10 semanas. A exposi¢cdo aos hormdnios sexuais masculinos ao longo do
tempo parece promover alteragdes morfoldgicas e funcionais nas artérias mesentéricas de resisténcia que
explicam o comprometimento vascular, tanto funcional quanto morfolégico, encontrado no presente estudo.
Assim, acreditamos que os hormdnios sexuais masculinos podem estar envolvidos no desenvolvimento de
alteragdes vasculares, mesmo em idade jovem, que podem participar do aparecimento de doencas
cardiovasculares relacionadas a idade em homens.
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Into thin air: avian cardiorespiratory adaptations for life at altitude

William K. Milsom

Department of Zoology- University of British Columbia

glaubersfs.ufmg@gmail.com

High-altitude life poses physiological challenges for all animals arising from the ubiquitous presence of
decreased environmental oxygen (02) availability (hypoxia) and cold. Supporting the high metabolic rates and
body temperatures of birds and mammals with limited O2 availability is challenging. Many birds, however,
thrive at altitude. The O2-transport cascade is the series of steps moving O2 from the environment to the
tissues encompassing: 1) ventilation, 2) pulmonary 02 diffusion, 3) circulation, 4) tissue 02 diffusion, and 5)
mitochondrial 02 use for ATP production. Shared avian traits such as rigid lungs with cross-current gas exchange
and unidirectional airflow through the lungs aid in 02 acquisition and transport in all birds. Many high-altitude
birds, however, have evolved enhancements to some or all steps in this cascade. In this presentation, | will
summarize our current work on high-altitude avian gas exchange and 02 transport providing an overview of
the O2-transport cascade in high-altitude birds comparing high altitude migrants with high altitude residents
to understand tempo and mode in the evolution of high altitude tolerance.
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224
272
120
243
106
11
33
311
65
162
336
160
260
77
98

67
27
116
234

100
139
45
48
52
396
29
293
386
342
143
350

GUILHERME HENRIQUE MARTINS DE SOUZA
GUILHERME LOPES GONCALVES
GUILHERME LUNARDON

H

HANAILLY RIBEIRO GOMES

HEITOR MACEDO BRAZ

HELENA RIBEIRO PEIXOTO

HELLEN SILER VASCONCELLOS
HENRIQUE ABRAMO MENDES
HENRIQUE JORGE NOVAES MORGAN
HENRIQUE LEAL DE OLIVEIRA
HEVELY CATHARINE

HUMBERTO DELLE

IGOR DE CODES SOARES

INGRID BERANGER DA COSTA PEREIRA
ISABELA BORGES DA MOTA SILVEIRA
ISABELA BORGES HUBNER

ISABELA CARVALHO GUIMARAES
ISABELA XAVIER MEDALHA

ISABELE BEATRIZ PEREIRA ALVES
ISABELLA RIBEIRO PRADELA
ISADORA ANTUNES BOTELHO
ISADORA GONGALVES ALMEIDA
ISADORA ZHONG LIANG F. FENG
ITANNA SIS ARAUJO DE SOUZA
IVAN ALFREDO RODRIGUEZ NUNEZ
IVAN LOBO DE SOUSA MARQUES

J

JAQUELINE APARECIDA DE SOUZA
JEFFERSON THADEU ARRUDA SILVA
JENNYFER MARTINS CARVALHO
JENNYFER MARTINS DE CARVALHO
JESSICA DA SILVA SANTOS

JOAO DA CRUZ-FILHO

JOAO LUCAS SILVA PINHEIRO

JOAO MARCOS RODRIGUES DA SILVA
JOAO PAULO JACOB SABINO

JOAO PAULO PRADO

JOAO PAULO ZUMACK

JOAO PEDRO CARVALHO MOREIRA
JOAO SERGIO DA FONSECA GUIMARAES
JOAO VICTOR BARBOSA SANTANA
JOAO VITOR FERRY DE ARAUJO RIBEIRO
JOAOQ VITOR PARIS XAVIER

JOEL GILSON PACHECO MONTEIRO
JONATA HENRIQUE DE SANTANA

20
337
89

171
309
333
140

42
186
131
187
245

72

156
307
255
154
363
173
259
354
310
381

66

68

81

85

58
316
302

88
141
229
392
180
252
328
124
233
387
273
227
113
213



JOSUE MOURA TELLES
JOSYMARA SALES LIRIO

JULIA DE OLIVEIRA BORGES
JULIA DOS SANTOS BRAULINO
JULIA HELENA OLIVEIRA DE BARROS
JULIA MELISSA MARQUES
JULIA PIMENTEL SANTOS

JULIA RODRIGUES FERRAZ SILVA
JULIA ZANUTO DOURADINHO
JULIANA ALMEIDA FERREIRA
JULIANA PENA GONCALVES
JULIANA REIS SOUZA

JULIANA SANTOS ROMAO
JULIANA SOARES SEVERO

JULIANE STEPHANIE MENDONGCA RODRIGUES

K

KAMYLLE SILVA FERRAZ

KARINA RECHE CASALE

KAROLINE MARTINS DOS SANTOS
KATYANA KALINE SILVA FERREIRA
KENIA CARDOSO BICEGO

KESSIA CRISTINA CARVALHO SANTOS
KIANY DE OLIVEIRA MIRANDA

L

LAIS DE OLIVEIRA TRAICHEL

LAISA TAIS CABRAL RODRIGUES XAVIER
LARA COSTA MOURA

LARA FABIANA LUZ MALHEIRO

LARA MONTEIRO ZANETTI MANSK
LARISSA DE ARAUJO

LARISSA DE BRITO FASSARELLA
LARISSA SIMOES DIAS

LARISSA VICTORINO SAMPAIO

LARISSA VITALINA DE MEDEIROS PIRES
LAURA BARROSO FERREIRA DE OLIVEIRA
LAVINIA BEATRIZ HERMINIO DA SILVA
LAVINNYA YASKARA DE AQUINO MATOSO
LENICE KAPPES BECKER

LEONARDO DE ASSIS

LEONARDO DE OLIVEIRA GUARNIERI
LEONARDO DOS SANTOS

LEONARDO GUEDES RODRIGUES
LETICIA ALABURDA DE ARAUJO

LETICIA CIRELLI RUIZ

LETICIA LEITE FERREIRA

LETICIA MENEZES VASCONCELOS
LETICIA RODRIGUES MENDES

LETICIA RODRIGUES PINHEIRO

LETICIA SELVATICI-TOLENTINO

240
249
133
147
239
235
191
364
155

174
346
142
238
246

53
109
123

43
223

78

46

36
374
261
206
271
308
161
167
158
219
319
134
264
199
228
300

76

35
175
182
304
149
368
367
135

LETICIA VERONES MARSAGLIA 313
LILIAM MIDORI IDE 291
LILLIAN SOARES PINTO 289
LIVIA BRUNI DE SOUZA 26
LIVIA MARIA RIBEIRO ROSARIO 269
LIVIA RIBEIRO GOMES 327
LIVIA SEIF EDDINE 38
LIVIA SUZANO DE PAULA DOS SANTOS 39
LORENA CRISTINA DE SOUZA E SOUZA 146
LORENA DUARTE DA SILVA 230
LUA HENRIQUE URRUTIGARAY 151
LUANA GALANTE DOURADINHO 258
LUCAS ALEX MAGALHAES DE SOUZA 73
LUCAS GABRIEL VIEIRA 298
LUCAS HENRIQUE MARQUES RODRIGUES 232
LUCAS PINTO DE AMORIM 384
LUCAS RODRIGUES DE MORAES 371
LUCILA LUDMILA PAULA GUTIERREZ 107
LUIS ANTONIO MONTEIRO RODRIGUES 15, 94, 95, 118, 196
LUIZ FELIPE NOGUEIRA VARANDAS 389
LUIZ FERNANDO DE ARAUJO TRINDADE PEDRAO 352
M

MAIANE FERNANDES FERREIRA 340
MANUELLA DA SILVA TEIXEIRA 91
MARCELA DA SILVA NOLETO 75
MARCELLA BORGES COUTINHO 64
MARCIO OSVAN REZENDE ROCHA XAVIER 218
MARCOS ELIEZECK DOS SANTOS 37
MARCOS FREITAS PEREIRA 394
MARCOS YUJI SHIROMA GRAZIANO 292
MARIA ALESSANDRA FERREIRA MARTINS 236
MARIA DANIELE TEIXEIRA BELTRAO DE LEMOS 61
MARIA EDUARDA DE SOUZA BARROSO 137
MARIA EDUARDA MACIEL FERNANDES PAVARINO 12
MARIA JANAINA LEITE DE ARAUJO 165
MARIA LUIZA DIAS PINTO 16
MARIA THEREZA CALIL ANGELINI DE FREITAS 397
MARIANA 296
MARIANA DE SOUZA SANTOS 170
MARIANA MAKUCH-MARTINS 17
MARIANA MARTINS VIEIRA 301
MARIANA RODRIGUES CAMPOS 321
MARIANE MARTINS MIGLIACCIO 283
MARIANNA RIBEIRO CABRAL 184
MARIO DE MORAIS E SILVA 34
MARISELE DOS SANTOS SOARES 99
MARY LEE DOS SANTOS 391
MATEUS CHAVES DA COSTA 40
MATHEUS AUGUSTO ARRUDA MELO 115
MATHEUS DE FREITAS ITABORAHY 390



MATHEUS HENRIQUE DA SILVA CRUZ
MATHEUS LEONARDO MORO
MATHEUS MARTINS MOREIRA
MATHEUS VIANA

MAXWEL SAMPAIO PEREIRA

MAYARA VICTORIA DE SOUZA BARBOSA
MAYRA DIAS RODRIGUES

MERCIA THAISA ARAUJO COSTA HOMERO
MICHAELA TAMEIROS CONDE

MILENA OLIVEIRA MOREIRA

MIRELLY CUNHA DA SILVA

MIRIANE AVELINO DA SILVA

MONICA AKEMI

MYLENA OLIVEIRA DE FARIA SUISSO

N

NANCY CARLINI VIEIRA MARTINS
NAOMI ALVES REZENDE

NATHALIA BESERRA DA SILVA
NATHALIA MEDEIROS NEHME
NATHALIA PEREIRA DE FARIAS DA SILVA
NATHALIA SALIM

NELSON GUSTAVO NOVAIS MARINHO
NELYANA OLIVEIRA SERPA

NEYDIANA BELIZE DE PINA LOPES
NICOLE CASTRO DE SOUZA MIRANDA
NICOLE LUANE GESSE DOS SANTOS
NICOLE PEREIRA FRANCA

0

OCTAVIO AUGUSTO DE CARVALHO MAIA
OLAVO JOAO FREDERICO RAMOS JUNIOR
OTAVIO VINICIUS CUSTODIO JORGE

P

PALOMA GONCALVES

PALOMA KATLHEEN MOURA MELO

PALOMA ROBERTO ALVES

PAMELA OJUORUN SANTOS MEDEIROS

PAMELLA ANDREA MACHADO DA SILVA LARANJA PINTO
PAOLA ZAMBELLI MORAES

PATRICK APARECIDO DA SILVA PEREIRA

PAULA GONCALVES VIEIRA TEIXEIRA

PAULO CAVALHEIRO SCHENKEL

PAULO FERNANDO GUEDES PEREIRA MONTENEGRO
PEDRO CORREA NASCIMENTO

PEDRO HENRIQUE DE SENA REIS SEABRA

PEDRO HENRIQUE MAYRINK SOARES

PEDRO LUCAS CAILLAUX LUCIANO

PHELIPE EDUARDO SILVA

279
176
251
157

382
129
281
338
379

62
144
242
323

56

41
315
192
145
360
105
193
305
351
383
248

125
217
172

395
216
190
339
101

22
359
299

87
111
329
330
202
138
353

PIETRA SOUZA BARSANELE
PRISCILA ARISA SASAKI

R

RAFAEL SANTOS CARVALHAL
RAFAEL TOSHIO FUJIOKA

RAFAELA GIRACOL DA CRUZ

RAFAELA SILVA DOS SANTOS

RAISSA LIMA GONGALVES PEREIRA
RAKHEL DAYANNE DAMASCENO SILVA
RAQUEL DE SOUZA GESTINARI

RAYSSA LIMA RODRIGUES

REBECCA SALOMAO DE CARVALHO
REGIANE ALVES PINTO

REGIANE RIBEIRO DIAS

REGINA MENEZES

RENAN JOSE BARZOTTI

RENATA TRABACH SANTOS

RENATO BARROSO BERNABE

RICARDO FERNANDEZ PEREZ

RICARDO MURILO PEREIRA EMIDIO
RITA DE CASSIA MARQUETI DURIGAN
ROBERTO VICTOR FIGUEIREDO DE OLIVEIRA GONGALVES
RODRIGO ALVES DA SILVA PERES
RODRIGO LANTYER MARQUES DANTAS
RODRIGO VERAS DA SILVA MIRANDA
ROGER RODRIGUEZ-GUZMAN
ROSANA PEREIRA NOBRE DE LIMA
RUBIA APARECIDA FERNANDES

S

SABRINA SODRE DE SOUZA SERRA
SAMANTHA SILVA CHRISTOVAM

SAMIA HASSAN HUSEIN KANAAN
SAMUEL DE SOUSA PEREIRA ARAUJO
SAMUEL SANTOS BITTENCOURT PEREIRA
SARA BIANCA OLIVEIRA MENDES

SARA DOMICIANO DE JESUS GASPAR
SARAH APARECIDA DOS SANTOS ALVES
SARAH ROCHA LIMA BRAGA

SOFIA LOPES BASILIO DA SILVA MATOS
STEFANNE MADALENA MARQUES
STEPHANIE FURTADO GEROLIN
STHEFANIE CHAVES DE ALMEIDA GONGALVES
SUZETE CARVALHO LANDULFO LUZ

T

TAINA OLIVEIRA MACEDO
TAMIRES AMORIM MARINHO
TERENCE TEIXEIRA DUARTE

263
207

18
290
127
247
393
356
122

96
198
204
136
195
166
380
254
312
362
197
221
317

80

92
306
253

372
357
21
60
208
55
262
385
250
226
84
28
376
331

341
25
285



THAINA DAGUANE ESPERANGA

THAIS DILLINGER CONWAY SANTANNA

THIAGO GOMES HECK
THYAGO DE OLIVEIRA RODRIGUES
TUNDE FEMI ABRAHAM

U

URI FLEGLER VIEIRA-MACHADO

V

VALERIA BIANCA DE SOUZA SANTOS

VERONICA MULLER DE OLIVEIRA NASCIMENTO
VICTOR HUGO MARTINS DE MIRANDA

VICTOR MOURA VIDAL COSTA
VICTOR ROGERIO GARCIA BATISTA
VICTORIA MARQUES BARBOSA

VICTORIA MARTINS RODRIGUES DOS SANTOS

VINICIUS BERMOND MARQUES
VITORIA ESTANISLAU GANDRA
VITORIA LUIZA LACERDA
VITORIA SILVA OLIVEIRA

W

WELERSON ROBERTO DOS REIS
WILLIAN BERGAMO DE MOURA

Y

YANCKA DE OLIVEIRA DAMASCENO
YASMIN CESTARI AQUINO
YASMIN KOLZ BROZEGHINI

257

74
130
284
163

70

303
159
36
32
214
358
231
59
30
324
344

183
90

126
343
31
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Cardioprotective activity by humoral factors with molecular weight < 3 kDa released during ischemic
preconditioning

CAROLINE DA SILVA MORAES, DAHIENNE FERREIRA DE OLIVEIRA, JOSE HAMILTON MATHEUS NASCIMENTO, LEONARDO
MACIEL DE OLIVEIRA PINTO

Departamento de Fisiologia, Universidade Federal do Rio de Janeiro

2- Fisiologia Cardiovascular

Introduction: Ischemic preconditioning (IPC) is an endogenous protective mechanism against ischemia and
reperfusion injuries. Therefore, it is important to elucidate the mechanisms of PCI to explore its possible
pharmacological use. Objective: To evaluate the cardioprotection induced by the < 3kDa fraction of coronary
effluent preconditioned by ischemia, and to investigate the pathways involved in this cardioprotection.
Methods: Ceua-UFRJ (154-21). Hearts from male Wistar rats (Rattus novergicus) were perfused with Krebs-
Henseleit (KHB) solution in an isolated heart system at a constant flow rate of 10 ml/min. A latex balloon was
inserted into the left ventricle and connected to a pressure transducer to record intraventricular pressure,
to measure end-diastolic pressure (LVEDP) and developed pressure (LVEDP). Experimental groups (n=5 in
each group): Control: subjected to 30 min. of ischemia and 60 min. reperfusion (I/R); PCl: subjected to 3
cycles of 5 min. of ischemia and 5 min. reperfusion, before I/R; RECEP: perfusion of effluent collected during
PCl, for 15 min before I/R; <3kDa: perfusion of the <3 kDa fraction of the collected effluent (fractionation on
AMICON membranes, cutoff 3kDa), for 15 min before I/R; <3kDa + antagonists: infusion for 15 min before
I/R, of the <3kDa fraction plus 20 nM DPCPX (adenosine Al receptor antagonist), 10 nM naloxone (opioid
receptor antagonist; or ATP-sensitive K+ channel blockers , sarcolemmal (10 uM glyburide) and
mitochondrial (100 uM 5HD) At the end of reperfusion, the hearts were sectioned and incubated with
triphenyltetrazolium (1%), for planimetric determination of the infarct area (Al). Results: The PCl, RECEP and
<3kDa groups had a smaller infarct area (PCl:7.08 + 1.0%, RECEP 10.07 + 1.74% and <3kDa: 12.09 + 1.1%; p
< 0.001), lower PDFVE (PCI:19.92 + 2.7mmHg, RECEP: 43.45 + 2.4 mmHg and <3kDa: 46.8 + 4.8 mmHg; p <
0.001) and a higher percentage of post-ischemic recovery from PDVE (PCl: 89.4 + 2.6%, RECEP 70.43 +
10.05% and <3kDa: 65.54 + 7.32%; p < 0.001), compared to the Control group (Al:38.01 + 2.3%; PDFVE:69.8
+2.0 mmHg; PDVE:21.2 + 4.5%).The protective effect induced by the <3kDa fraction was inhibited by DPCPX
antagonists (Al:36.38 + 8.09%; PDFVE:71.65 + 63.6 mmHg; PDVE:25.45 + 6.34%), naloxone (Al:42.65 +
14.3%; PDFVE:69.32 + 8.8 mmHg; PDVE:31.45 + 11.26%), glyburide (Al: 27.37+ 7.0%; PDFVE: 68.41+ 8.30
%mmHg; PDVE: 32.32+ 9.09%)and 5HD(Al: 28.32+ 6.31%; PDFVE: 71.26+ 8.55mmHg; PDVE: 23.02+ 9.5%),
p < 0.05 vs <3kDa. Conclusion: PCI and the transfer of coronary effluent or its fraction with a molecular
weight <3kDa induce cardioprotection against ischemia/reperfusion injuries. Cardioprotection induced by
the <3kDa fraction involves the activation of adenosine and opioid Al receptors, and sarcolemmal and
mitochondrial ATP-sensitive potassium channels. Support: FAPERJ, CNPq and CAPES. Protocol:
01200.001568/2013-87
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Cardioprotection by transfer of human plasma after remote ischemic preconditioning: identification of
cardioprotective humor factors through omics techniques.

RODRIGO VERAS DA SILVA MIRANDA, FABIO C S NOGUEIRA, ANTONIO CARLOS CAMPOS DE CARVALHO, GILBERTO DOMONT,
GUSTAVO MONNERAT, ALBERTO GRIMALDI, JOSE HAMILTON, DAHIENNE DE OLIVEIRA, AINA EIRAS DOMINGUES, LEONARDO
MACIEL DE OLIVEIRA PINTO

Fisiologia, IBCCF

2- Fisiologia Cardiovascular

Introduction: Remote ischemic preconditioning (RIPC) provides myocardial resistance against
ischemia/reperfusion (I/R) injury. It is suggested that the protective mechanism of RIPC is mediated by
humoral factors. However, the identity of these humoral factors remains enigmatic. Objective: The objective
is to characterize and identify the humoral factors responsible for cardioprotection induced by RIPC.
Methods: For this study, a total of 74 male rats, Wistar variety, with body weights between 300-350 g were
used. The animals were purchased at the CCS Central Animal Facility. The experimental protocol was
approved by the Committee on Ethics in the Use of Animals (CEUA) in Scientific Experimentation, CCS/UFRJ
(protocol 154/21). All volunteers were provided with an informed consent form to participate in the study.
The study is submitted to the Ethics Committee of the National Institute of Cardiology. This project is
registered under Ethics Committee in Research in Human Beings CEP 28998819.9.0000.5272. Human
volunteers signed a consent form and completed a health survey. The volunteers were submitted to the RIPC
protocol (3 cycles of 5 minutes of ischemia alternated with 5 minutes of reperfusion in the arms). Venous
blood was collected before (Placebo plasma) and after RIPC (RIPC plasma). Human plasmas were
fractionated into different molecular weight ranges and cardioprotection was evaluated in isolated rat hearts
submitted to 30 minutes of ischemia and 120 minutes of reperfusion in an isolated heart apparatus. Mass
spectrometry (MS) was performed on placebo plasma and RIPC plasma. Groups: Ischemia and reperfusion
(I/R); Placebo plasma < 10 kDa; Preconditioned plasma (RIPC) < 10 kDa; Total preconditioned plasma (RIPC);
Preconditioned plasma (RIPC) > 10 kDa. Results: The fraction of less than 10kDa of RIPC plasma reduced
infarct size by 50% and induced hemodynamic recovery compared to I/R group. The fraction less than 10kDa
of placebo plasma did not induce protection. Hearts perfused with a fraction greater than 10kDa or total
RIPC plasma also did not show cardioprotection. MS showed differences in protein content, including higher
adenosine and kininogen content in quantitative analysis, and the presence of 15 putatively cardioprotective
proteins in qualitative analysis in RIPC plasma compared to placebo. Conclusion: Cardioprotective humoral
factors are in the fraction less than 10kDa of RIPC plasma. Furthermore, cardioprotection by RIPC can be
transferred between different species. Adenosine, kininogen and 15 other proteins may be responsible for
the cardioprotection generated by RIPC. Support: CNPg, PIBIC, FAPERJ Protocol: 28998819.9.0000.5272
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THE IMPACT OF AGING IN CARDIAC ELECTROPHYSIOLOGY AND VASCULAR REACTIVITY IN MICE

GABRIEL SOUZA DE JESUS, YGOR SCHLEIER FRANCISCO DAS CHAGAS, THAIS BARENCO-MARINS, ISLAINE SILVA DE MENEZES,
FREDERICO LUIS LIMA ROSA, CLEBER FARIAS VIEIRA, DIANA MAYRA DO CARMO COSTA, ANA CAROLINA PEREIRA DA SILVA,
KARINE TAVARES DE JESUS, MARCELLY GONGALVES PEREIRA, AINA EIRAS DOMINGOS, ANTONIO CARLOS CAMPOS DE
CARVALHO, FERNANDO DE AZEVEDO CRUZ SEARA

Centro de pesquisa em medicina de precisdo (CPMP), Universidade Federal do Rio de Janeiro (UFRJ)

2- Fisiologia Cardiovascular

Introduction: Aging is a natural biological process that affects almost all living beings and is characterized by
the deterioration of the physiological mechanisms that regulate the milieu interieur. The resulting allostatic
overload leads to systemic dysfunctions, especially notably a decline in the cardiovascular homeostasis. In
Aaged hearts, exhibit myocardial stiffening, increased interstitial fibrosis due to collagen deposition, and
cardiomyocyte hypertrophy are commonly observed. These factors together collectively result in loss of
compliance and lower reduced conductance of electrical current conductance through the cardiac tissue.
Similarly, Aged aged vasculature also exhibitsshows progressive collagen deposition, stiffening, and
calcification. Additionally, there is an increase in oxidative stress and endothelial dysfunction, characterized
by the inability to release nitric oxide (NO), resulting in loss of vessel compliance. Objective: To evaluate the
impact of aging on vascular reactivity and cardiac electrophysiological properties Methods: All procedures
were submitted to the Animal Use Ethics Committee of the Federal University of Rio de Janeiro under
protocol number 030/21. For the present study, C57BL/6 mice aged 4 to 24 months were used. These being
segmented into adult (4-6 months) and old (22-24 months) groups. Animals were submitted to
electrocardiogram (ECG) recording in D1 derivation. After that, they were submitted to the arrhythmia
susceptibility test, a model in which it is A score was conferred according to the arrhythmic event presented
(0: absence of events; 1: premature ventricular beats or extrasystoles; 2: bigeminy; 3: ventricular tachycardia;
4: ventricular fibrillation), through the application of dobutamine (50ug/ kg) intravenously and caffeine
(120mg/kg) intraperitoneally. At the end of these experiments, euthanasia was performed and the aorta
artery, from the thoracic portion, was removed to analyze the vascular reactivity. For the statistical analysis
of the ECG and the arrhythmia score outside the unpaired T test was used, while for vascular reactivity one
way anova with Bonferroni’s post hoc. Results: The results, regarding the electrical activity of the cardiac
tissue, demonstrate that the aged animals presented a longer duration of the R-R interval (p<0.05), PR
(p<0.001) and of the P wave (p<0.01), however, no significant difference was demonstrated in the QRS, QT
or QTc intervals compared to the adult animal (p > 0.05), as well as during the arrhythmia susceptibility test
it was not possible to observe a statistical difference (p > 0.05). In the vascular reactivity test, no difference
was shown in the contractile capacity of the vessels during the application of sodium nitropussiate (SNP, p >
0.05)). However, in the presence of acetylcholine (ACH), the adult animal showed a greater capacity for
relaxation, unlike the elderly that still developed vasoconstrictor action (p < 0.05) Conclusion: Based on the
results acquired during the analyses, this study demonstrated that aging is capable of delaying electrical
propagation through cardiac tissue, but without altering the susceptibility to arrhythmias. In addition, it was
possible to observe a loss in vascular relaxation capacity with advancing age Support: FAPERJ; CAPES; CNPq
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The Cerebral Dopamine Neurotrophic Factor promotes cardioprotection via activation of the PI3K/AKT
pathway and plasma membrane KDEL receptor

JULIANA ALMEIDA FERREIRA, DAHIENNE OLIVEIRA, DEBORA FOGUEL, LEONARDO MACIEL

Fisiologia Cardiovascular, UFRJ, Biologia Estrutural, UFRJ

2- Fisiologia Cardiovascular

Introduction: Ischemic heart disease is the biggest cause of death in the world. Recently, the Cerebral
Dopamine Neurotrophic Factor (CDNF) has been described as neuroprotector. However, the function of
CDNF in the cardiac context is not well understood. Objective: Evaluate the effects of CDNF under conditions
of endoplasmic reticulum (ER) stress induced by ischemia and reperfusion (I/R), identifying the possible
receptor for CDNF and the signaling pathway that leads to cardioprotection. Methods: (CEUA154-21 and
119-21). Human cardiomyocytes were derived from induced pluripotent stem cells (hiPSC-dCM) CEP
(27044614.3.0000.5272) and from neonatal CD-1 mice (1-3 days) or H9C2 cardiomyocytes. To investigate
CDNF secretion and cardioprotection mechanisms, cells were induced to ER stress with TG (1 umol/L) for 20
hor 3 h. For /R, the isolated hearts from male Wistar rats (9-12 weeks) weighing 300 to 400g were submitted
to the I/R protocol in the presence of 1 umol/L of CDNF before or after I/R. To evaluate the signaling pathways
involved, PI3K/AKT (wortmannin), PKC (Cheleritrin and Rotelerin) and JAK-STAT3 (AG490) inhibitors were
used before or after I/R. To identify the cellular CDNF receptor, heptapeptides from the C-terminal domain
of CDNF were used, or a version of CDNF with deletion of the last four amino acids, or even the anti-CONF
antibody. The presence of the KDEL receptor on the membrane and its interaction with CDNF was monitored
in H9C2 cells by immunocytochemistry. Results: CDNF is secreted under ER stress caused in cardiomyocytes
and in isolated hearts under I/R. Recombinant CDNF (exoCDNF) protected human and mouse
cardiomyocytes against ER stress. In isolated hearts undergoing I/R, exoCDNF protected against I/R damage.
This protection was inhibited by the PI3K/AKT antagonist (wortmannin). Regarding the CDNF receptor, our
results point to the plasma membrane KDEL receptor as a possible CDNF receptor, since heptapeptides
containing the KTEL sequence inhibited the protection by exoCDNF and the construct of CDNF without KDEL
signal, did not show protection. Furthermore, we observed that exoCDNF labeled with fluorescein binds to
the KDEL receptor on the membrane of H9C2 cardiomyocytes under ER stress. Besides, only the C terminal
domain from CDNF showed an effect like those described for the full-length CDNF. Conclusion: CDNF shows
cardioprotective activity, especially in the C-terminal domain, mediated by the KDEL receptor present in the
cell membrane, and this protection is dependent on the activation of the PI3K/AKT pathway. Thus, this work
proposes CDNF as a new cardioprotective cardiomyokine. Support: Fundagdo Carlos Chagas Filho de Amparo
a Pesquisa do Estado do Rio de Janeiro (FAPERJ); Coordenacdo de Aperfeicoamento de Pessoal de Nivel
Superior (CAPES) Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico (CNPq). Protocol: 154-21/
01200001568/2013-87 an
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EVALUATION OF THE INTERACTION BETWEEN CEREBRAL DOPAMINE NEUROTROPHIC FACTOR (CDNF)
AND KDEL RECEPTOR AT THE CELL MEMBRANE

DEBORA FOGUEL, MARCELO SANTIAGO, FERNANDO PALHANO, DAHIENNE OLIVEIRA, ANA PAULA OLIVEIRA CAVALCANTE,
LEONARDO MACIEL

Departamento de Fisiologia Cardiovascular, UFRJ, Departamento de Biologia Estrutural, UFRJ

2- Fisiologia Cardiovascular

Introduction: CDNF (Cerebral Dopamine Neurotrophic Factor) is a neurotrophic factor that has been newly
identified. The function of CDNF in the cardiac environment is not well understood. Our research team was
the first to classify CDNF as a cardiomyokine, and we have demonstrated its role in promoting
cardioprotection. This is achieved through its interaction with the KDEL receptor (KDEL-R) and the
subsequent activation of the PI3K/AKT signaling pathway. Additionally, there is currently no evidence to
suggest the translocation of the KDEL-R, which typically resides in the endoplasmic reticulum (ER), to the
plasma membrane (PM) during ER stress, nor its association with exogenous CDNF (exoCDNF). Furthermore,
the mechanism by which this complex is internalized by cells remains to be elucidated. Objective: Investigate
whether ER stress caused by thapsigargin (TG) induces KDEL-R exposure at the PM leading to its binding to
CDNF and CDNF isolated domains. Methods: HO9C2 cells were plated in plagues in 24-well plates, treated
with TG for 3 hours and, during the last 15 minutes the cells were treated with fluorescein isothiocyanate
(FITC) (1uM) for confocal microscopy images. For the evaluation, H9C2 cardiomyocytes were treated with
TG during 3 hours for time-lapse experiments. CDNF or its isolated domains were applied after the first
reading. Results: Our data show that fluorescein-labeled exoCDNF binds to the KDEL-R at the membrane of
the H9C2 cardiomyocytes treated with TG. Regarding the time-lapse experiment, we observed that CDNF is
internalized within approximately 5 to 15 minutes. Our data show cardioprotective activity of CDNF, which
binds to the KDEL receptor at the cell membrane of cardiomyocytes, and its internalization leading to ER
stress reduction. Conclusion: This study suggests that CDNF interacts with KDELR1 leading to the complex
internalization, although the downstream mechanism remains uncertain. Support: Fundagdo Carlos Chagas
Filho de Amparo a Pesquisa do Estado do Rio de Janeiro (FAPERJ); Coordenagdo de Aperfeicoamento de
Pessoal de Nivel Superior (CAPES); Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico (CNPq).

Protocol: 154/21
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CARDIACAUTONOMIC CONTROL UNDER ACUTE HYPOXIA IN ASYMPTOMATIC POST-COVID-19 SUBJECTS

ELISSA SILVA DE FARIAS MELLO, ANDRE LUIZ MUSMANNO BRANCO OLIVEIRA, THAIS DILLINGER CONWAY SANTANNA, PEDRO
PAULO DA SILVA SOARES, GABRIEL DIAS RODRIGUES

Department of Physiology and Pharmacology, UFF, Department of Clinical Sciences and Community Health, UNIMI

2- Fisiologia Cardiovascular

Introduction: Patients affected by COVID-19 may have manifested severe dyspnea and silent hypoxia to mild
or no symptoms in an acute phase. The coronavirus invades cells through ACE-2 receptors systemically
throughout the body, such as those in the carotid bodies (CB). These chemosensitivity cells are primarily
responsible for cardiac and respiratory autonomic responses to hypoxia, and it is unclear whether the
coronavirus changes or inactivates the normal operation of the CB after the acute phase of infection. Also,
it is unknown if asymptomatic post-covid subjects (COVID) have preserved cardiac and respiratory autonomic
responses to hypoxia. Objective: We aimed to investigate cardiac autonomic modulation and respiratory
response in asymptomatic post-covid subjects exposed to acute hypoxia. We hypothesized that COVID group
presents blunted autonomic responses to hypoxia, as a possible consequence of the previous disturbance
of the CB. Methods: The procedures in this study were previously approved by the ethics committee of the
Federal Fluminense University (CAAE:49273321.4.0000.5243). The COVID group (27 £5vs; 74 + 12 Kg; 1.69
+ 0,1 m) was compared to a group evaluated before the coronavirus pandemic (CTRL) (i.e., no contact with
coronavirus) (27 +4vys; 74 +9 kg; 1.72 £ 0,1 m). Twenty-six (sex- and age-matched) participants, 13 for each
group (5 men and 6 women) at rest were evaluated breathing 10 min of a normoxic mixture (FiO2: 21%) and
10 min under acute normobaric hypoxia (FiO2: 11.5%). During the experiments, cardiorespiratory variables
were continuously recorded, as follows: breathing rate (BR), tidal volume (VT), ventilation (VE), oxygen
saturation (Sp02), and heart rate (HR) by electrocardiogram. Cardiac autonomic response to hypoxia was
analyzed through spectral analysis of R—R intervals, providing frequency-domain bands with physiological
meaning as follows: low-frequency component (LF: 0.04—0.15 Hz, sympathetic and vagal) and high-
frequency component (HF: 0.15-0.40 Hz, vagal and respiratory), and sympathovagal balance (LF/HF). The
physiological responses to hypoxia were assessed by the delta (A = hypoxia, normoxia) of all variables.
Results: Both groups responded similarly to ASpO2 (COVID: -4.5 + 2.6 vs CTRL: -6.8 + 3.7%; p=0.10), ABR
(COVID: -0.8 £ 2.9 vs CTRL: 0.9 + 1.6 cycles/min; p=0.08), AVT (COVID: 0.32 +1,0 vs CTRL: 0.03 £+ 0.1 L;
p=0.31), AVE (COVID: 0.7 £ 3.1 vs CTRL: 1.3 + 1.9 L/min; p=0.61). Regarding cardiac responses, heart rate
(AHR: COVID: 2.1 + 3.4 vs CTRL: 3.6 + 2.9 bpm; p=0.23), ALF (COVID: -121.9 + 450.7 vs CTRL: ~714.4 + 1303.5
ms?; p=0,76), and ALF/HF (COVID: 0.15 + 0.83 vs CTRL: 0.9 + 2.3, p=0.33) were not different between groups.
However, the COVID group showed a lower AHF when compared to the CTRL (COVID: -381.2 + 582.4 vs
CTRL: -970.3 + 1294.4 ms?, p=0.04). Conclusion: Asymptomatic post-COVID-19 young subjects have a
blunted cardiac vagal response to hypoxia compared to age-matched controls. Support: FAPERJ, CNPq,
CAPES. Protocol: CAAE:49273321.4.0000.5243
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Efeito do Material Particulado Encontrado no Ar Atmosférico de Regido Industrializada sobre o Sistema
Cardiovascular de Ratos Wistar

ENES FRANCISCO BERALDO DE QUEIROZ, LUCIANO DO SANTOS AGGUM CAPETTINI

Patologia Geral, UFMG

2- Fisiologia Cardiovascular

Introduction: A quantidade de material particulado (PM) encontrado no ar atmosférico aumentou
significativamente nas Ultimas décadas devido a processos naturais e antropicos. Varios estudos tém
mostrado que o PM estd envolvido com a ocorréncia de doencas respiratérias como asma, bronquite e com
0 aparecimento ou agravamento de doencas cardiovasculares (DCV) como aterosclerose, hipertensao,
arritmia cardiaca e infarto do miocardio. Objective: O presente estudo visa verificar o efeito do PM
encontrado no ar atmosférico de regido industrializada sobre o sistema cardiovascular de ratos Wistar
previamente expostos a esse material. Methods: Filtros coletores expostos ao ar em regido industrializada
foram diluidos em solucdo salina para extrair o PM. O extrato obtido foi administrado por via intraperitoneal
(IP) ou por instilacdo nasal (IN), durante 8 semanas em ratos Wistar. Ao final desse periodo, os ratos foram
eutanasiados, para coleta do coracdo e segmento da artéria aorta toracica. O segmento foi dividido em anéis,
uma parte foi submetida a banho de érgdos para analise de contragdo vascular, a outra parte e os coracées
foram submetidos a estudo histopatoldgico, para investigagdo de alteragdes morfofuncionais. Results: Os
dados encontrados indicam que o PM foi eficaz na promoc¢do da disfuncdo endotelial (DE). Ambos os
tratamentos reduziram a resposta contratil induzida pela fenilefrina (CT:9,0240,2; IN:2,78+0,2; IP:1,26+0,06;
p<0,0001). A inibicdo da produgdo de 6xido nitrico (NO) com L-NAME restaurou a contragdo no grupo IN
(CT:9,41£0,10; IN:8,49+0,1; p<0,0001) via aumento da biodisponibilidade de NO. A contracdo no grupo IP
nao foi alterada pelo L-NAME (CT:9,41+0,10; IP:1,26+0,06;). Estudos histopatolégicos mostraram aumento
do infiltrado inflamatério mononuclear na artéria e no coracdo. Na maioria dos casos, as alteragbes
observadas foram mais expressivas nos ratos tratados pela via IP. Conclusion: O tratamento IN com PM
resultou em reducdo da contratilidade e aumento do infiltrado mononuclear na aorta. A redugdo da
contracdo esteve relacionada ao aumento do NO. O tratamento IP reduziu a contratilidade, mas nao foi
relacionado ao aumento de NO. Este tratamento aumentou o infiltrado inflamatério no coragdo dos animais,
mas ndo nas aortas. Support: Fundacdo de Amparo a Pesquisa do Estado de Minas Gerais (FAPEMIG)
Protocol: CEUA:249/2022
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Blunted arterial pressure response to sympathoexcitation evoked by Valsalva maneuver but not
handgrip exercise in patients with Long COVID and Chronic Fatigue Syndrome: Evidence of an arterial
baroreflex dysfunction

JOAO P. F. FONSECA, MONICA V. MORAES, GUILHERME H. M. SOUZA, ELOARA V. M. FERREIRA, RUDOLF K. F. OLIVEIRA, BRUNO
M. SILVA

Setor de Fungdo Pulmonar e Fisiologia Clinica do Exercicio (SEFICE), Unifesp

2- Fisiologia Cardiovascular

Introduction: Millions of people were infected by the SARS-CoV-2 virus acquiring the COVID-19 disease. Most
fully recovered after the infection, whereas a portion developed debilitating fatiguing symptoms compatible
with Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS). Orthostatic intolerance has been
reported in these patients, suggesting a cardiovascular autonomic dysfunction, perhaps because the SarCov-
2 virus entered the arterial baroreflex circuitry, impairing the baroreflex control of the sympathetic nervous
system. Objective: Investigate whether an arterial baroreflex dysfunction occurs in patients with Long COVID
and ME/CFS. Methods: So far, 14 patients have been assessed (mean * SD: 46 + 10 years, 10 female). The
Compass-31 questionnaire assessed overall autonomic dysfunction symptoms. Patients expired against a
closed circuit (i.e., Valsalva maneuver) while seated, maintaining the expiratory pressure close to 40 mmHg
for 15 seconds to evoke arterial baroreflex-induced sympathoexcitation. Static handgrip exercise performed
at 30% of the maximal voluntary contraction for 2 minutes, followed by post-exercise circulatory occlusion,
evoked sympathoexcitation via alternative mechanisms to the arterial baroreflex. Still, the arterial baroreflex
should modulate the sympathoexcitation. Electrocardiogram and photoplethysmographic volume clamp
continuously recorded beat-by-beat heart rate and arterial pressure. In a subset, microneurography recorded
muscle sympathetic nerve activity (MSNA) in the fibular nerve by (n = 6). Results: All patients scored over 20
points in the COMPASS-31 questionnaire, suggesting a systemic autonomic dysfunction. During the Valsalva
maneuver, seven patients showed arterial pressure data compatible with a blunted sympathetic baroreflex
response [e.g., mean arterial pressure (MAP) recovery during late phase II: altered Valsalva (n =7): 3+ 11 vs.
normal Valsalva (n = 7): 24 £ 8 mmHg from rest, P = 0.002]. Patients with altered Valsalva indexes had similar
MAP response to static handgrip exercise than those with normal Valsalva indexes [altered Valsalva (n = 7):
A =13 + 4 vs. normal Valsalva (n =7): A =11 £+ 5 mmHg from rest; P = 0.520), but their MAP response to
post-exercise circulatory occlusion was enhanced [altered Valsalva (n =7): A=9 %+ 3 vs. normal Valsalva (n =
7): A =5 + 2 mmHg from rest, P = 0.021], indicating a preserved or even enhanced exercise-induced
sympathoexcitatory response. Direct analysis of sympathetic activity suggested that total MSNA increased
more during Valsalva’s phase Il in the group with altered Valsalva indexes [altered Valsalva (n =3): A=518 +
326 vs. normal Valsalva (n = 3): A = 446 + 336 % of rest], via a greater increase in burst frequency [altered
Valsalva (n = 3): A = 607 + 269 vs. normal Valsalva (n = 3): A = 388 + 294 % of rest] that overcame a smaller
increase in burst amplitude [altered Valsalva (n = 3): A =84 + 15 vs. normal Valsalva (n=3): A=109 + 29 %
of rest]. Conclusion: Collectively, these preliminary findings suggest that patients with Long COVID and
ME/CFS have abnormal baroreflex function. During Valsalva, the baroreflex did not sufficiently counteract
the arterial pressure decay, whereas, during PECO, it did not avoid an excessive arterial pressure increase.
Additionally, a blunted sympathetic transduction might contribute to the insufficient baroreflex response
during the Valsalva maneuver. Support: CAPES and CNPq Protocol: CAAE: 69858623.3.0000.5505

[ ]
S B F I Sociedade Brasileira de Fisiologia
Brazilian Society of Physiology

P-8




14 a 17 de Setembro de 2024
Hotel Gléria Caxambu Resort & Convention

Sodium appetite during the 2-kidney-1-clip hypertension development in male Wistar rats

MAXWEL SAMPAIO PEREIRA, CAMILA FERREIRA RONCARI, RICHARD BOARATO DAVID

Departamento de Fisiologia e Farmacologia, UFC

2- Fisiologia Cardiovascular

Introduction: The renin-angiotensin-aldosterone system (RAAS) modulates Na+ intake. Hypertensive 2-
kidney-1-clip (2K1C) rats show chronic RAAS activation and high NaCl intake induced by central angiotensin
Il injection. Thus, hypovolemic 2K1C rats may show higher NaCl intake. Objective: The aim was to evaluate
the Na+ appetite in distinct phases of 2K1C hypertension. Methods: Male Wistar rats (=150 g) had unilateral
renal artery stenosis or sham surgery. They were housed in collective cages with chow and water ad libitum.
In the 3rd post-surgical week (PSW), for 6 days, rats were housed in individual cages with ad libitum regular
chow, cornmeal (low-Na+), water, and 0.23 M NaCl solution. On the 7th day, the diuretic furosemide was
injected (10 mg/rat, subcutaneous) to induce hypovolemia, water and cornmeal remained available. After
24 h (8th day, 4th PSW), food was removed, water and 0.23 M NaCl were offered in graduated bottles and
fluid intake was recorded for 3 h in the Na+ appetite test (SAT). Then, rats were returned to collective cages
and the protocol was repeated twice: SATs performed on 8th and 12th PSWs. After the last SAT, mean arterial
pressure (MAP) was recorded and 3 groups were formed: H-2K1C (MAP > 129 mmHg), N-2K1C (MAP < 129
mmHg) and SHAM. Results: Averaged daily 0.23 M NaCl intake (mlI/100 g bw + SEM) by H-2K1C (3rd PSW: 16
*+ 2, 7th PSW: 6 £ 2, 11th PSW: 7 + 2; n = 8) was higher than N-2K1C (3rd PSW: 6 + 2, 7th PSW: 4 + 1, 11th
PSW:7 % 1; n =8) and SHAM (3rd PSW: 4 + 1, 7th PSW: 4 + 1, 11th PSW:3 £ 1; n = 6; p < 0.05) only in the
3rd PSW. In all SATs, 0.23 M NaCl intake by H-2K1C (1st: 7.2 £ 0.4, 2nd: 7.3 £ 0.9, 3rd: 7.0 £ 0.8; n = 8) was
higher than N-2K1C (1st: 5.0 £ 0.3, 2nd: 5.2 £+ 0.5, 3rd: 4.4 £ 0.4; n = 8) and SHAM (1st: 3.8 £+ 0.4, 2nd: 4.2 +
0.5, 3rd: 3.4 £ 0.4; n = 6; p < 0.05). Water intake was similar between groups in daily intake and SATs.
Conclusion: The results showed long-last enhancement of Na+ appetite in the hypertensive 2K1C rats.
Support: CAPES, CNPg & FUNCAP. Protocol: N.A.
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Effect of single administration of interference current on the cardiovascular autonomic nervous system
of healthy wistar rats

ANDRE LUIZ SILVA SANTOS, ANNANDA OLIVEIRA SANTOS, IVANA MARIA BARBOZA DOS SANTOS, VITOR ULISSES DE MELO,
VALTER JOVINIANO DE SANTANA FILHO, JOSIMARI MELO DESANTANA

Departamento de Ciéncias Fisioldgicas, UFS

2- Fisiologia Cardiovascular

Introduction: Interferential current (IFC) is a type of transcutaneous electrical nerve stimulation classified as
a medium-frequency alternating current, composed of sequences of alternating current pulses. IFC is a non-
pharmacological, non-invasive, and low-cost treatment method for pain relief. Studies suggest that IFC may
improve cardiac autonomic modulation when administered in a long-term. However, the effect of a single
session has not been previously testes, and the mechanism of action of IFC on the cardiovascular autonomic
nervous system remains unclear. Objective: To evaluate the effect of IFC on cardiovascular autonomic
modulation after a single application with motor and sensory intensities administered on the chest of healthy
rats. Methods: This study was approved by the Animal Research Ethics Committee of the Federal University
of Sergipe (CEPA/UFS no. 51/2018). Thirty-six male Wistar rats weighing between 250 to 350 g and aged two
months were used. The rats were divided into two experimental series: series 1 (evaluation of cutaneous
response), subdivided into motor IFC group, sensory IFC group, and inactive IFC group; and series 2
(evaluation of heart rate variability, HRV), subdivided into motor IFC group, sensory IFC group, and inactive
IFC group. In series 1, the animals’ chests were stimulated for 20 minutes, and thermographic recordings of
the region were taken every 5 minutes. One hour after IFC treatment, the cutaneous response was
reassessed. In series 2, animals underwent surgery for implantation of a catheter in the left femoral artery.
After 24 hours, IFC was applied to the animals’ chests for 20 minutes. Beat-to-beat arterial blood pressure
recordings were made before and 30 minutes after treatment. Statistical analyses were performed using
GraphPad Prism® 7.0 software. Mean + standard error of the mean was calculated, and values were
considered significant when p < 0.05. Normality was assessed using the Shapiro-Wilk test. ANOVA and
Bonferroni post hoc tests were conducted. Z-score test was used for outlier detection. Results: There was no
significant increase in thoracic cutaneous temperature after interferential current application in the sensory
and motor IFC groups compared to baseline, as well as between experimental groups (p > 0.05). The control
group also showed no temperature change when compared before and after treatment (p > 0.05). Regarding
heart rate variability, no significant difference was observed between the IFC-stimulated groups with motor
or sensory intensity and the control group, as well as before and after treatment (p > 0.05). Conclusion:
These findings suggest that a single application of interferential current is not sufficient to modulate the
cardiovascular autonomic nervous system, even when applied to the thoracic region. However, interferential
current appears not to induce adverse reactions in the cardiovascular system. Support: Coordination for the
Improvement of Higher Education Personnel (CAPES); National Council for Scientific and Technological
Development (CNPq). Protocol: CEPA/UFS no. 51/2018
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REACTIVE OXYGEN SPECIES DRIVE THE PREGANGLIONIC SYMPATHETIC ACTIVITY IN EXPERIMENTAL
RENOVASCULAR HYPERTENSION.

FERNANDA MANO TAGLIAPIETRA DA SILVA, ANA CAROLINE MARREIROS, RAFAEL SANTOS CARVALHAL, CASSIA MARTA DE
TOLEDO BERGAMASCHI, MAYCON IGOR DE OLIVEIRA MILANEZ, RUY RIBEIRO DE CAMPOS JUNIOR

Fisiologia Cardiovascular e Respiratéria, Universidade Federal de Sdo Paulo, UNIFESP

2- Fisiologia Cardiovascular

Introduction: Arterial hypertension is a widely prevalent disease with a multifactorial and polygenic origin;
among other factors, oxidative stress is an important mechanism in hypertension, particularly acting in the
brain nuclei involved in cardiovascular control. The regulation of sympathetic vasomotor activity relies on a
complex system involving brain areas that project directly to the intermediolateral column (IML), which
contains a significant concentration of sympathetic preganglionic neurons. We previously reported that in
Goldblatt’s experimental model of renovascular hypertension (2 kidneys, 1 clip; 2K1C), there is an
overexpression of spinal angiotensin Il (Ang Il) type | (AT1) receptors. Objective: Considering that Ang Il drives
oxidative stress, the present study aims to clarify the role of reactive oxygen species and the renin-
angiotensin system in the spinal cord in controlling the activity of sympathetic preganglionic neurons in the
2K1C rats. Data were expressed as mean + standard error of the mean — SEM; Two-way ANOVA followed by
Fisher's post-test, and unpaired Student’s t-test. (*p<0.05), GraphPad Prism 7®. Methods: Male Wistar rats
were divided into control (8 weeks: 350 — 400g, n=29) and 2K1C (5 weeks: 150 — 180g, n=26) groups.
Renovascular hypertension was induced by inserting a silver clip around the left renal artery (gap of 0.2 mm)
6 weeks before carrying out the experimental protocols. Femoral vessels were catheterized 24 hours before
the experiments under anesthesia with Ketamine (80 mg/kg) and Xylazine (10 mg/kg) to record mean arterial
pressure (MAP), heart rate (HR), and for intravenous injections. Intrathecal (it) administrations of Tempol (5
nmol in 2 uL) and Apocynin (1 nmol in 2 pL) were given through a PE-10 catheter inserted into the
subarachnoid space under urethane anesthesia (1.2 mg/kg, i.v.). The splanchnic and renal nerves were
assessed through a retroperitoneal incision to record their activity (sSSNA and rSNA, respectively) before and
after the administration of Tempol and Apocynin. In a series of independent experiments, spinal segments
were evaluated for gene expression analysis of enzymes that participate in oxidative balance, components
that participate in the renin-angiotensin system (RAS), and inflammatory processes (NADPH oxidase, Nox2,
and p47 subunits, SOD, catalase enzymes, aminopeptidase A, prorenin receptor, ADAM17
metalloproteinase, and TNF-a inflammatory mediator). Results: Tempol administration did not trigger
significant variations on MAP, and HR in both groups. However, there was a significant reduction in rSNA only
in the 2K-1C group at 30 and 40 minutes after Tempol administration compared to normotensive rats
(Control vs 2K-1C: 749 vs-15+7 Aspikes/seconds). On the other hand, a significant increase in eSNA 50" and
60" (1445 Aspikes/seconds) was found after Tempol injection in both groups. The administration of Apocynin
triggered hypotensive effects in both groups (100":-20+5; 120":-23+4 AmmHg). An overexpression of NADPH
oxidase 2 (Nox2) in the lumbar section and of the ADAM17 was found in the IML only in 2K1C animals.
Conclusion: The results suggest that oxidative stress in sympathetic preganglionic neurons drives
sympathoexcitation and hypertension in renovascular hypertension. The origin of Ang Il is still undetermined,
that is, circulating, locally generated, or both. Support: Support: FAPESP (19/25295-0) and Capes (finance,
code 001) Protocol: 8757070223/2023
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MYOCARDIAL INFARCTION: HUMORAL FACTORS ARISING FROM REMOTE PRECONDITIONING AND THE
INFLUENCE OF COMORBIDITIES ON CARDIOPROTECTION

ALBERTO BARRETO GRIMALDI, DAHIENNE FERREIRA DE OLIVEIRA, MARIA EDUARDA MACIEL FERNANDES PAVARINO, ANTONIO
CARLOS CAMPOS DE CARVALHO, LEONARDO MACIEL-

CPMP, UFRJ

2- Fisiologia Cardiovascular

Introduction: Acute myocardial infarction, an ischemic heart disease, is responsible for about a third of all
deaths worldwide. The remote ischemic preconditioning maneuver (RIPC), which consists of ischemia and
reperfusion (I/R) cycles in a distant organ from the heart, is related to release endogenous cardioprotective
factors. However, PCIR is not satisfactory in clinical studies with patients. Objective: Thus, the present study
aims to understand how comorbidities could affect cardioprotection by RIPC. Methods: The 55 plasmas from
healthy volunteers and 21 patients with comorbidities (CAAE 28998819.9.0000.5272), were previous
ultrafiltered in a molecular weight fraction lower than 10 kDa (< 10 kDa) and followed perfused in isolated
hearts in Langendorf model. (CEUA 154.21). The plasma were collected before RIPC (placebo) and after RIPC
(conditioned). The animal experimental groups was composed of a group control (health rats), a hypertense
group with SHR Wistar Kyoto rats, a group of diabetics rats induced by streptozotocin and a group of rats
with high levels of sodio consumption. The Perfused isolated rat hearts were submitted to an ischemia and
reperfusion (I/R) protocol, consisting of 30 min. of ischemia followed by 120 min. of reperfusion. The
ultrafiltrated plasma placebo or conditioned of each donor were diluted in Krebs Solution (1:10) and
perfused before I/R. Results: The < 10kDa conditioned plasma from health volunteers were capable to induce
cardioprotection by the infarct area reduction and increase in hemodynamics parameters in heart under I/R.
However, the < 10kDa plasma placebo, or the < 10kDa conditioned plasma and < 10kDa placebo plasma from
patients with comorbidities did not show cardioprotection. Furthermore, in the animals with comorbidities
(Hypertension, diabetes and High sodium) the cardioprotection was abolished or reduced. Total conditioned
plasma and > 10kDa conditioned plasma did not induce protection in heart under I/R. Conclusion: Therefore,
we conclude that despite the positive cardioprotective response from the administration of plasma from
healthy volunteers to healthy animals, it was observed that comorbidities affect the humoral factors actions
in cardiac tissue, abolishing the cardioprotection that could be provided by PCIR. Support: FAPERJ, PIBIC e
CNPQ Protocol: CAAE 28998819.9.0000.5272 /

[ ]
S B F I Sociedade Brasileira de Fisiologia
Brazilian Society of Physiology

P-12




14 a 17 de Setembro de 2024
Hotel Gléria Caxambu Resort & Convention

ACUTE EXPOSURE EFFECTS OF TRIVALENT SODIUM ANTIMONIATE AND PENTAVALENT SODIUM
ANTIMONIATE ON ISOLATED MITOCHONDRIA FROM HEART OF MICE

BRENDA EMANOELE RODRIGUES, ITANNA ISIS ARAUJO DE SOUZA, LEONARDO MACIEL DE OLIVEIRA PINTO

Departamento de Ciéncias da Saude, UFRJ

2- Fisiologia Cardiovascular

Introduction: Pentavalent sodium antimoniate (Sb(V)) has been one of the main drugs used in the treatment
of leishmaniasis for over 50 years. Sb(V) is a prodrug that needs to be activated by converting it to the
trivalent form (trivalent antimoniate, Sb(lll)). Sb(V) is metabolically converted in the intramacrophagic
medium to Sb(lll) showing leishmanicidal function. After its conversion, Sb(lll) interferes in the process of
beta-oxidation of fatty acids and glycolysis, impairing the energy metabolism of the parasite. However, the
effect of antimoniates on host mitochondria is unknown. Objective: Therefore, the main objective of this
work was to examine the effects of Sb(V) and Sb(lll) on isolated mitochondria from mouse hearts. Methods:
For this study, a total of 7 animals were involved, protocol CEUA number 119/21, 4-week-old male C57BL/6
mice, with 25-30 grams, were euthanized by cervical dislocation. Hearts were quickly removed and
mitochondria were isolated by a differential centrifugation method. Immediately after isolation,
mitochondrial function was evaluated by measurement of O2 consumption in different respiratory states,
ATP production, ROS production, and transmembrane potential. Isolated mitochondria were exposed to
1ng/ml, 1ug/ml, and 1 mg/ml of Sb(V) and Sb(lll). Results: The results of the present study are presented as
the mean + standard error of the mean (SEM), for the analysis, the One-way ANOVA test was applied for
comparison between all groups. When a significant difference was detected, the ANOVA test was followed
by Bonferroni post-tests, p < 0.05 was considered statistically significant.This study shows that the oxygen
consumption of isolated mitochondria in respiratory states 2 and 3 of complex | showed a reduction from
lug/ml and 1ng/ml of Sb(V), respectively, compared to the control. The Sb(lll) levels showed no difference
in complex | state 2 respiration compared to the control. However, the respiration of state Ill, complex | was
reduced from 1ng/ml, compared to the control. No significant differences were observed in the production
of ROS between the experimental groups. ATP production was reduced after exposure to 1ng/ml and 1ug/ml
of Sb(V). The Sb(lll) group was able to reduce ATP production from 1ng/ml. The transmembrane potential
was not significantly different in the dosages of 1ng/ml, 1ug/ml, and 1 mg/ml of Sb(V) or Sb(lll). Conclusion:
The results presented here suggest a direct action of Sb(V) and Sb(lll) antimonials on isolated mitochondria
from mice. They were impairing mitochondrial functions and reducing ATP production. Support: CNPQ,
CAPES, FAPERJ Protocol: 1.20E+15
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Lack of estrogen impairs cardiac recovery during Takotsubo-like cardiomyopathy through fibroblast
activation

BRUNO DE LIMA SANCHES, FERNANDA TUPINI, KIANY MIRANDA, VICTOR MOURA VIDAL, GABRIEL MATOS, FERNANDO SOUZA-
NETO, MARCOS ELIEZECK, SERGIO SCALZO, AMANDA DE SA MARTINS BESSA, CARLOS HENRIQUE DE CASTRO, RAPHAEL
SKAWZA, JOP VAN BERLO, SILVIA GUATIMOSIM

Departamento de Fisiologia e Biofisica, UFMG, Departamento de Ciéncias Fisiologicas, UFG, Dept of Integrative
Biology, University of Minnesota

2- Fisiologia Cardiovascular

Introduction: Takotsubo cardiomyopathy (TC) has been the subject of increasing interest due to its
multifactorial origin and symptomatology that mimics myocardial infarction. This disease occurs mainly in
postmenopausal women where the cardioprotective effects of estrogen are lost, leading to hypertrophy and
inflammation, events that can result in cardiac dysfunction and death. Despite the critical role of estrogen in
preventing and ameliorating the effects of the disease, the mechanisms involved in its cardioprotection are
poorly understood. Objective: To study the cellular and molecular basis of cardiac dysfunction in an
ovariectomized mouse model of TC. Methods: Female C57BL/6J mice, 8 weeks old and weighing 20-25g,
were divided into four groups: Sham/CTR (sham-operated mice treated with saline); Sham/ISO (treated with
a single intraperitoneal dose of 200 mg/Kg of isoproterenol, an acute inflammation model); OVX/CTR (mice
subjected to bilateral ovariectomy) and OVX/ISO. Thirty days after OVX, mice were treated with ISO and
euthanized ten days later. Western blot and immunofluorescence were performed in cardiac tissue and
isolated cardiac fibroblasts. Results: Ten days post-ISO, Sham cardiomyocytes showed no signs of
hypertrophy indicating that those hearts recovered from the ISO-induced injury, on the contrary, OVX/ISO
mice showed pronounced cardiomyocyte hypertrophy (OVX/ISO: 272.47+3.13um2 vs Sham/ISO
204.742.26um2, n=500 cells) and marked GRK5 staining (OVX/ISO: 26.80+2.32a.u. vs Sham/ISO:
12.49+0.94a.u.) in the heart. These changes were prevented by 17B-estradiol (1pg/day) replacement
therapy. Interestingly, we found that total collagen deposition was elevated in OVX/ISO group (OVX/ISO:
10.4541.41% vs Sham/ISO: 3.97+0.44%) by picrosirius red staining, which was confirmed by western-blot
analysis showing the increase in a-SMA (OVX/ISO: 7.34+1.35a.u. vs Sham/ISO: 2.87.+0.44a.u.) and TGF-B
(OVX/ISO: 1.3840.53a.u. vs Sham/ISO: 0.35+0.05a.u.) in this group. Importantly, in the OVX/ISO heart we
found marked GRKS5 staining in a-SMA-positive cells, an important indicator of fibroblast activation. To assess
whether lack of estrogen induces a persistent fibroblast activation in the heart from I1SO mice, we isolated
cardiac fibroblasts from each experimental group and measured reactive oxygen species production and
GRKS5 staining. Consistent with our previous findings, fibroblasts obtained from OVX/ISO hearts showed
marked GRK5 nuclear translocation and augmented ROS (OVX/ISO: 13.64+0.26a.u. vs Sham/ISO:
10.83+0.25a.u., n=160 cells). These findings strongly indicate that lack of estrogen leads to sustained
fibroblast activation under adrenergic overload, which could explain the persistent hypertrophic phenotype
observed in OVX/ISO mice. To critically test this idea, we incubated neonatal cardiomyocytes for 48 hours
with conditioned media from cardiac fibroblasts isolated from each experimental group. Strikingly, only the
conditioned media from OVX/ISO fibroblasts induced cardiomyocyte hypertrophy (OVX/ISO: 85.99+4.82um?2
vs Sham/ISO: 50.95+2.95um2, n=200 cells), confirming our hypothesis. Conclusion: Our results provide
evidence that estrogen deficiency leads to sustained fibroblast activation under adrenergic overload,
demonstrating the critical role of this hormone in the cardiac repair that occurs during TC. These findings
open the door for novel experimental and clinical approaches directed at menopausal women affected by
TC. Support: CNPg, FAPEMIG, CAPES. Protocol: CEUA: 175/2021
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Looking into Reperfusion After Post-Occlusive Reactive Hyperemia with Sub-systolic Pressure

SERGIO FALLONE DE ANDRADE, JOANA CAETANO, MARISA NICOLAI, LUIS ANTONIO MONTEIRO RODRIGUES

ECTS, ULHT

2- Fisiologia Cardiovascular

Introduction: Post-occlusive reactive hyperemia (PORH) has been used to investigate human
microcirculatory response in vivo. The transitory occlusion of a major artery, such as the brachial artery, by
a pressure cuff evokes a reperfusion period thought to be due to a local vasodilation induced by ischemia.
Recent findings suggested that similar responses to PORH can be seen with other maneuvers capable of
modifying the local perfusion homeostasis by reducing perfusion pressure and flow. These finding indicate
that the mechanism involved might be better explained by a centrally mediated reflex. Objective: This study
was designed to quantitate the detectable POHR response in both forearms when the brachial artery is
occluded with sub-systolic pressure in one arm. Methods: Ten participants (female, 21.6 + 2.4 years old)
were enrolled. PORH was performed in one randomly chosen arm using a pressure cuff. Perfusion was
measured by Laser Doppler flowmetry (LDF) in both hands during the procedure. Other hemodynamical
variables were measured with the CNAP® technology (non-invasive, continuous blood pressure, advanced
hemodynamics and dynamic parameters monitoring) by the Task Force platform. All procedures followed
principles of Good Clinical Practice, being previously approved by the institutional Ethics Committee
(approval number 10/21). Measurements were taken before measurements for baseline (Phase 1), during
occlusion kept 20 mmHg below systolic pressure for 2 minutes (Phase 2), and during recovery (Phase 3).
Results: LDF revealed that the profile of post-occlusive reactive hyperemia (PORH) with sub-systolic pressure
matched the classical profile obtained with a suprasystolic occlusion. The response was observed in both
limbs, although more pronounced in the ipsilateral side. A significant reduction of perfusion in both hands
was followed by an intense reperfusion, also in both limbs. No other hemodynamical changes were detected
during PORH. Conclusion: This data clearly demonstrates that ischemia cannot be in the origin of the
reperfusion since the occlusion was short (2 minutes) and only partial, away from a zero perfusion.
Therefore, the rapid reperfusion following PORH can only be explained by hypoxia and hypovolemia, which
triggered a global cardiovascular adaptive response observable in the contralateral limb. These results
indicated that PORH induces a reflex meant to restore the acutely modified local perfusion. We also conclude
that reactive hyperemia must be redefined to better use this concept to explore human cardiovascular
physiology.  Support: Foundation for Science and Technology, I.P.  (Portugal) (DOls
10.54499/UIDP/04567/2020 and 10.54499/UIDB/04567/2020), Cooperativa De Formacdo e Animacdo
Cultural CRL/Instituto Luséfono de Investigagdo e Desenvolvimento (COFAC/ILIND/CBIOS/2/2021) Protocol:
CE.ECTS/P10.21
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Avaliacdo do Potencial Efeito Cardioprotetor da Angiotensina-(1-7) em Modelo Experimental da
Cardiomiopatia de Takotsubo

MARIA LUIZA DIAS PINTO, BRUNO DE LIMA SANCHES, SILVIA GUATIMOSIM, THIAGO VERANO-BRAGA

Fisiologia, UFMG

2- Fisiologia Cardiovascular

Introduction: A cardiomiopatia de Takotsubo (CT) é uma condicdo cardiovascular com alta prevaléncia em
mulheres, desencadeada por eventos estressantes que aumentam os niveis de catecolaminas, como a
norepinefrina, levando a estimulacdo suprafisioldgica do tecido cardiaco, culminando no desenvolvimento
de alteracbes cardiacas, como a hipertrofia ventricular esquerda e inflamagdo. Nesse cenario, pesquisas
buscam terapias para reduzir a ocorréncia da CT ou minimizar os seus efeitos deletérios. A Angiotensina-(1-
7) [Ang-(1-7)] € um componente do sistema renina-angiotensina (SRA) que induz cardioprotecdo, regulando
a liberacdo de norepinefrina e reduzindo a remodelacdo cardiaca, além disso, atua como um agente anti-
inflamatério. Contudo, o potencial efeito terapéutico da Ang-(1-7) ainda ndo foi avaliado em modelo
experimental de CT. Objective: Estabelecer um modelo experimental de CT em camundongos para avaliar o
potencial efeito terapéutico da Ang-(1-7). Methods: Foram utilizados camundongos da linhagem C57BI6/J,
fémeas, com idade entre 8 e 12 semanas de vida e pesando 20-22 g. Primeiramente, visando caracterizar o
modelo experimental de CT, os animais foram tratados com dose Unica de ISO (300 mg/Kg via IP) ou salina
(NaCl 0,9% via IP). Posteriormente, os animais dos grupos Controle (NaCl 0,9% via IP) e I1SO (ISO 300 mg/Kg
via IP) foram tratados com uma formulagdo oral de Ang-(1-7) incluida em ciclodextrina (CD) com uma dose
didria de 105 pg/Kg (Ang-(1-7) = 45 ug/Kg + CD = 60 ug/Kg) ou apenas com CD (60 ug/Kg/dia) por 4 dias.
Results: Foi possivel implementar o modelo experimental de CT, representado pelo aumento do peso
normalizado do coragdo [controle =5,7 £0,72 vs. CT = 6,5 £ 0,68; P = 0,04; n = 8] e do aumento de infiltrado
inflamatério [controle = 0 £ 0,0 vs. CT = 0,85 £ 0,68; P < 0,0001; n = 8]. O tratamento com a Ang-(1-7)
diminuiu significativamente a hipertrofia cardiaca [ISO + CD = 6,4 + 0,63 vs. ISO + Ang-(1-7)-CD = 5,7 + 0,36;
P =0,015; n = 12] e a area transversal dos cardiomidcitos [ISO + CD = 246,4 + 61,44 um2 vs. ISO + Ang-(1-7)
-CD =201,2 £48,27 um2; P < 0,0001; n = 6]. Conclusion: Os resultados apoiam a hipdtese de que a Ang-(1-
7) possui um efeito cardioprotetor no modelo de CT, abrindo novas possibilidades para o seu uso na clinica.
Os proximos passos deste projeto visam elucidar os mecanismos de acdo da Ang-(1-7) na patologia da CT.
Support: CNPg, CAPES, FAPEMIG, INCT Nanobiofarmacéutica Protocol: 223-2023
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Angiotensin Il, blood-brain barrier permeability and microglia interplay during the transition from pre-
to hypertensive phase in SHR

MARIANA MAKUCH-MARTINS, CAMILLA G. VIEIRA DE MORAIS, SANY MARTINS PEREGO, LISETE COMPAGNO MICHELINI

Departamento de Fisiologia e Biofisica, USP

2- Fisiologia Cardiovascular

Introduction: Chronic hypertension is characterized by upregulation of the renin-angiotensin system,
increased blood-brain barrier permeability (BBBp), microglia (MG) activation within autonomic nuclei and
sympathoexcitation. There is no information on the interplay of these events during the development of
neurogenic hypertension. Objective: We sought now to identify the interaction and time-course changes of
Ang |l availability, BBBp, MG activation and autonomic control during the transition from pre- to hypertensive
phase in SHR. Methods: Hemodynamic/autonomic parameters (n=12 animals/group), BBBp (high+low
molecular weight dyes injected intra-arterially; n=3 animals/group), MG and Ang Il expression (IBA-1 and
Ang Il immunofluorescence, n=5 animals/group) and MG structural changes (NeurphologyJ, a plug-in to
Imagel) were evaluated within the paraventricular hypothalamic nucleus, nucleus of solitary tract and rostral
ventrolateral medulla in SHR aged 4, 5, 6, 8 and 12 weeks. Age-matched Wistar rats were used as controls.
Values are presented as means + SEM and compared by 2-way factorial ANOVA. Results: At the 4th week
SHR exhibited MAP (80+7 mmHg), BBBp (0.42+0.04 %area), MG density (130693 A.U.) and Ang Il expression
(1718485 A.U.) values and sympathetic activity (LF-SAP=5+1 mmHg2) similar to those of normotensive
controls. Within the 3 nuclei augmented Ang Il density (on average +48%) was the first observed change at
the 5th week followed by incipient BBB leakage (4%) and MG activation (+11%) at the 6th week. From 6 to
12 weeks BBBp increased continuously in SHR adding leaked plasma to locally synthesized Ang II, the
augmented peptide content strongly activated MG thus driving the blood pressure elevation and autonomic
responses (increased sympathetic vasomotor activity and pressure variability) that occurred from the 8th
week on. At the 12th week SHR reached the chronic phase of hypertension (15244 mmHg) showing high
values of Ang Il expression (6931+84 A.U.), BBBp (15.85+0.51% area), MG density (4312+292 A.U.) and
robust sympathoexcitation (LF-SAP=15+2 mmHg2). Augmented local Ang Il availability was able to colocalize
with the microglial cells and alter their morphologic phenotype from highly ramified cells at the 4th-5th
weeks, indicative of a basal surveillant condition to short process arbors, fewer ramifications and enlarged
soma size in the chronic phase, suggestive of the secretory phenotype. These responses were not specific
for autonomic nuclei also occurring, but with smaller magnitude in the somatosensory cortex and
hypoglossal nucleus, indicating the predominance of hypertension-induced effects on autonomic areas. No
changes were observed in age-matched controls where Ang Il density did not change. Conclusion: Our data
indicated that brain-synthesized Ang Il is the initial stimulus to drive coordinated BBB permeability changes
and MG activation. BBB |leakage activates a vicious cycle in which augmented brain Ang Il availability further
potentiates barrier permeability, MG activation, autonomic imbalance and pressure elevation during the
establishment of hypertension. Support: FAPESP; CNPq; CAPES Protocol: 3112251119; 6194060324
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Afferent renal nerves promote differential cardiovascular and sympathetic nervous responses in
response to furosemide in normotensive and hypertensive rats

RAFAEL SANTOS CARVALHAL, ANA CAROLINE MARREIROS, FERNANDA MANO TAGLIAPIETRA DA SILVA, MARK KNUEPFER,
CASSIA MARTA DE TOLEDO BERGAMASCHI, CRISTIANE DAMAS GIL, ERIKA EMY NISHI, MAYCON IGOR DE OLIVEIRA MILANEZ,
RUY RIBEIRO DE CAMPOS JUNIOR

Fisiologia cardiovascular, UNIFESP EPM, Pharmacological and Physiological Science, Saint Louis University (SLU) —
School of Medicine — USA, SLU, Morfologia e Genética, UNIFESP EPM
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Introduction: Based on previous studies, we hypothesized that renal sympathetic nerve activity would
increase in response to furosemide (subtherapeutic) infusion. The role of capsaicin-sensitive afferent renal
nerves was evaluated in control rats. Furthermore, sympathetic nervous activity in hypertensive rats
subjected to furosemide. Objective: To investigate whether furosemide modulates sympathetic nerve
activity by activating renal afferents. Methods: All experimental procedures used in the present study were
according to the guidelines recommended by the CEUA (Comissdo de Etica de Uso de Animais — Brazilian
Government) and were approved by the Ethics in Research Committee of the Paulista School of Medicine —
Federal University of Sdo Paulo (process No. 9214060819). Male Wistar rats (6 a 8 weeks,150-300 g) were
housed in group cages, given access to rat chow and water ad libitum, and maintained in a temperature-
controlled environment (23 °C) with a 12/12-hour light/dark cycle. Four independent series of experiments
were performed. In the first, furosemide(FURO,N=9), second, animals deafferented(DEAF+FURO, N=6) with
capsaicin(Galena®, 33mM) and third, renovascular hypertensive rats (2K1C+FURO, n=6) series of
experiments, cardiovascular, mean arterial pressure, heart rate (MAP and HR), renal sympathetic nerve
activity (rSNA), and splanchnic sympathetic nerve activity (sSNA) were recorded(20 k, 100- 1000 Hz,
Neurolog System — Digitimer UK), before and after intravenous infusion of a subtherapeutic dose of
furosemide (SANOFI®,iv,1 mg/kg/h). The fourth series of experiments (SHAM) was performed without
furosemide infusion under thiopental anesthetia (Cristalia®, i.v,10mg/kg/h, 1ml/h). Statistical analysis, the
GraphPad Prism 7® program was used. Data are expressed as mean * standard error of the mean (SEM).
Analyzed by the one-way or two-way ANOVA analysis of variance followed by Fisher's post-test. Only values
of p<0.05* were considered statistically significant. Results: Furosemide induced a greater reduction in MAP
in the DEAF+FURO group when compared to control rats (maximal decrease of-10 + 7 vs-23+ 3 AmmHg at
120 min, *P<0,05), however, no statistically significant differences in the HR responses between groups was
found. A significant reduction in rSNA (spikes/s) was found in DEAF+FURO compared to FURO group (maximal
decrease of 10 + 10 vs-21 + 7 Aspikes/s at 120 min, *P<0,05). A larger reduction in MAP was found in
2K1C+FURO compared to FURO (FURO vs 2K1C+FURO: 110 min:-7 + 7 vs-21 + 7 mmHg™*) as well as in HR
(FURO vs 2K1C+FURO: 120 min:-19 £ 9 vs-72 + 13 bpm™*). In addition, a reduction in rSNA was found in 2K1C
rats (FURO vs 2K1C+FURO: 110 min: 5 + 9 vs-34 + 13 spikes/sec*), FURO vs 2K1C+FURO: 90 min: 0.06 + 0.08
vs, 0.18 + 0.08 AU*). Conclusion: From the results we conclude that in normotensive rats, TRPV1-positive
renal sensory fibers participate in renal sympathetic activation induced by acute infusion of furosemide at a
subtherapeutic dose. In Goldblatt rats, however, renal afferents trigger sympathoinhibition in response to
furosemide. Support: Supported by FAPESP (19/25295-0), CAPES (finance code 001), and CNPg. RRC and
CTB were recipients of the CNPq fellowship. Protocol: N.A.
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Characterization of cardioprotective humoral factors released during ischemic preconditioning

CESAR FRANCISCO MARICATO DA ROSA, DAHIENNE FERREIRA DE OLIVEIRA, JOSE HAMILTON MATHEUS NASCIMENTO,
LEONARDO MACIEL DE OLIVEIRA PINTO

Departamento de Ciéncias da Saude, UFRJ
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Introduction: Brief periods of ischemia and reperfusion in the heart induce resistance to a sustained
ischemia. This phenomenon was termed ischemic preconditioning (IPC). The IPC can be induced by regional
ischemia in the heart or “at distance” in non-cardiac tissues, suggesting the release of an unknown humoral
activator. Objective: The aim of this study is evaluating the protein content of humoral factors released
during IPC by mass spectrometry techniques. Methods: Perfused isolated rat hearts were submitted to an
ischemia and reperfusion (I/R) protocol, consisting of 30 min. of ischemia followed by 60 min. of reperfusion.
IPC consisted of 3 cycles of 5 min. of ischemia and 5 min. of reperfusion applied before I/R. The coronary
effluent was collected during the IPC and fractionated in different molecular weight ranges by ultrafiltration.
Total (Efl-ipc) or fractioned (<3kDa; 3-5 kDa; 5-10 kDa; 10-30 kDa; 30-50 kDa>50 kDa) coronary effluent were
perfused before I/R. 5-10 kDa fraction was also tested in the presence of blockers for sarcolemmal ATP-
sensitive K+ channels (KATP) glyburide (10 uM) and for mitochondrial KATP 5HD (100 uM), or JAK-STAT (10
UM AG490), or PKC (10 uM chelerythrine) pathway inhibitors. The humoral factors were analyzed by LC-
MS/MS, using a ESI-Q-Tof mass spectrometer. Results: Efl-ipc and IPC hearts had lower infarct area (IA), lower
end diastolic pressure (LVEDP) and better recovery of left ventricular developed pressure (LVDP), compared
to the control group (only I/R; p <0.001). Only the fractions 5-10 kDa and <3 kDa were able to reduce the IA
and improve the postischemic recovery of LVDP and LVEDP (p<0.001 vs. control). The cardioprotection
induced by 5-10 kDa fraction was inhibited by glibenclamide and 5HD (p<0.05 vs. control) and attenuated by
chelerythrine and AG490 (p <0.05 vs. Control and 5-10 kDa fraction). The mass spectrometry analysis
revealed the presence of proteins involved with cardioprotection in the fraction 5-10 kDa. Conclusion: The
cardioprotection exerted by 5-10 kDa fraction is sensitive to K ATP channel blockers, and inhibitors of JAK-
STAT and PKC pathways, suggesting the involvement of these pathways in the cardioprotection mechanism.
Support: CNPQ, CAPES, FAPERJ. Protocol: 01200.001568/2013-87
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VENOUS FUNCTION AT REST AND DURING SYMPATHOEXCITATION IN PATIENTS WITH LONG COVID AND
MYALGIC ENCEPHALOMYELITIS/CHRONIC FATIGUE SYNDROME

GUILHERME HENRIQUE MARTINS DE SOUZA, MONICA VASCONCELOS DE MORAES, JOAO PAULO FINOTTI FONSECA, ELOARA
VIEIRA MACHADO FERREIRA ALVARES DA SILVA CAMPOS, RUDOLF KRAWCZENKO FEITOZA DE OLIVEIRA, BRUNO MOREIRA DA
SILVA

Setor de Funcdo Pulmonar e Fisiologia Clinica do Exercicio, UNIFESP
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Introduction: Some people infected by the SARS-CoV-2 virus developed long-term signs and symptoms of
Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS), including orthostatic intolerance. The
underlying mechanisms of such dysfunction remain unclear, but one possibility is that the infection
compromised the baseline venous function and venous responsiveness to sympathoexcitation. Objective:
Investigate the venous function at rest and under sympathoexcitation in patients with Long COVID and
ME/CFS. Methods: Fourteen patients have been evaluated. A tight cuff placed on the dominant limb was
inflated at 60 mmHg for 5 minutes, inducing venous congestion. This protocol phase allowed analysis of
venous capacity (i.e., total venous volume at standard pressure). Then, the cuff was deflated at a rate of 1
mmHg/s to estimate venous capacitance (i.e., venous volume at a transmural pressure of 0 mmHg —
unstressed volume) and venous compliance (i.e., change in venous volume per change in venous pressure)
combining quadratic and linear regressions. A Near Infrared Spectroscopy (NIRS) probe measured the
microvascular concentration of total hemoglobin (THb) in the dominant limb calf. The venous congestion
and decongestion protocol was performed at rest and during a 2-minute static handgrip exercise at 30% of
the maximal voluntary contraction, followed by a 2-minute post-exercise circulatory occlusion (PECO). The
handgrip exercise and PECO started in the 3rd and 5th minutes of the venous congestion protocol.
Microneurography of the fibular nerve measured muscle sympathetic nerve activity in a subgroup (n = 6).
Results: Eight patients had alterations in the Valsalva maneuver compatible with an increased risk for
orthostatic hypotension, whereas six patients had a normal response to the Valsalva maneuver. THb increase
from rest to the 5th minute of venous congestion was enhanced in patients with altered than normal Valsalva
response during rest [ATHb (mean + SD): altered Valsalva (n = 8) = 77 + 15 vs. normal Valsalva (n = 6) = 113
+ 29 uM, P = 0.030] and sympathoexcitation [ATHb: altered Valsalva (n = 8) = 71 + 18 vs. normal Valsalva (n
=6) =109 + 45 uM, P =0.024], indicating an increase in venous capacity. Sympathoexcitation attenuated the
venous congestion-induced THb increase from the 3rd to the 5th minute of venous congestion only in the
group with normal Valsalva response (P < 0.050). Venous capacitance and compliance were similar between
groups at rest and during sympathoexcitation (P > 0.050). MSNA increase during exercise [Aburst frequency:
altered Valsalva (n = 3) = 133 + 58 vs. normal Valsalva (n = 3) = 132 + 82 % of rest; Atotal MSNA: altered
Valsalva (n = 3) = 143 £+ 141vs. normal Valsalva (n = 3) = 180 + 87 % of rest] and PECO [Aburst frequency:
altered Valsalva (n = 3) = 116 + 75 vs. normal Valsalva (n = 3) = 105 + 62 % of rest; Atotal MSNA: altered
Valsalva (n =3) =115+ 78 vs. normal Valsalva (n =3) =117 £ 79 % of rest] appeared similar between groups.
Conclusion: These preliminary results suggest that patients with long COVID and ME/CFS at increased risk
for orthostatic hypotension have increased venous capacity and blunted sympathetically induced
microvascular venous constriction during venous congestion. Support: CAPES CNPg Protocol:

69858623.3.0000.5505
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VASCULAR PROTECTIVE EFFECTS OF RED QUINOA HYDROLYZATE AGAINST CADMIUM EXPOSURE IN
RATS

SAMIA HASSAN HUSEIN KANAAN, PAOLA ZAMBELLI MORAES, NATHALIA SILVA DE OLIVEIRA SILVA, JOSE EUDES GOMES
PINHEIRO JR, FRANCK MACIEL PECANHA, DALTON VALENTIM VASSALLO, MARTA MIGUEL-CASTRO, GIULIA ALESSANDRA
WIGGERS
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Introduction: Cadmium (Cd) exposure promotes vascular damage in the aorta, leading to vascular
dysfunction and increased vasoconstriction mediated by redox imbalance generated by increased oxidative
stress, reduced nitric oxide bioavailability, and increased expression of inflammatory markers, mainly COX-2.
Natural therapeutic alternatives, especially those derived from diet, should be encouraged to treat the
damage caused by this metal, as conventional strategies could have side effects. A Red Quinoa Hydrolyzate
(RQH) obtained by hydrolysis with Alcalase demonstrated antihypertensive and antioxidant proprieties in
spontaneously hypertensive rats and may help deal with Cd damage to vessels, considering that the metal
has high oxidative characteristics. Objective: To investigate whether RQH protects the aorta from damage
induced by exposure to high concentrations of Cd. Methods: Male Wistar rats (12 weeks, = 350g) were
treated for 14 days and divided into four groups (N=10 each): Control (Ct): intraperitoneal (i.p.) injections of
distilled water and tap water by gavage; Cadmium (Cd): 1mg/kg/day i.p and tap water by gavage; RQH,
1g/kg/day by gavage and distilled water i.p; CdARQH, Hydrolysate plus Cadmium. (CEUA/Unipampa, protocol
number: 010/2023). At the end of treatment, the animals were euthanized. The aorta reactivity was
performed in an isolated organ bath, and concentration-response curves to acetylcholine, sodium
nitroprusside, and phenylephrine were conducted in the presence and absence of endothelium, nitric oxide
synthase inhibitor (L-NAME), selective COX-2 inhibitor (NS398), scavenger of superoxide anion (Tiron) and
superoxide dismutase (SOD) were analyzed. Also, aorta immunofluorescence was analyzed for NOX-1 and
COX-2. Data are expressed as mean + SEM, compared by two-way ANOVA considering p < 0,05. Results:
Treatment with RQH: a) reduced the increase in the contractile response to Phe promoted by Cd (Rmax: Ct:
63.4 +1.6; RQH: 61.8 + 2.7; Cd: 84.0 + 2.3*; CARQH: 62.1 + 3.2#, % KCI, * vs Ct and # vs Cd); b) prevented
endothelial dysfunction caused by Cd and also restored the bioavailability of nitric oxide in the aorta; c)
reduced the participation of the COX-2 pathway in the aortic contractile response; d) prevented the increase
in ROS/superoxide anion promoted by Cd exposure; f) corroborating the functional data, it reduced the
fluorescence intensity of NOX-1 and COX-2 in the aorta, increased by exposure to Cd, demonstrating
antioxidant and anti-inflammatory action (NOX-1, Ct: 0.74 + 0.05; RQH: 0.83 +0.11; Cd: 3.95 £ 0.35*; CdRQH:
1.14 + 0.13#/ COX-2, Ct: 0.94 + 0.14; RQH: 0.85 + 0.14; Cd: 3.70 + 0.43*; CdRQH: 0.98 + 0.09#, FU).
Conclusion: RQH presents itself as a potential therapeutic alternative, with antioxidant and anti-
inflammatory properties in the damage caused by Cd in the aorta. Support: CAPES-CNPq, FAPERGS, FAPES,
Spanish Government. Protocol: CEUA/Unipampa, Protocol numbe
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Anti-Hypertensive and Vasoprotective Effects of Red Quinoa Hydrolysate on Resistance Arteries in Rats
Exposed to Cadmium

PAOLA ZAMBELLI MORAES, SAMIA HASSAN HUSEIN KANAAN, KATYE YASMIN DE SOUZA DE OLIVEIRA, JOSE EUDES GOMES
PINHEIRO JUNIOR, FRANCK MACIEL PECANHA, DALTON VALENTIM VASSALLO, MARTA MIGUEL-CASTRO, GIULIA ALESSANDRA
WIGGERS

Programa de Pds Graduagdao Multicentrico em Ciencias Fisioldgicas, Universidade Federal do Pampa, Physiological
Sciences, Universidade Federal do Espirito Santo, Instituto de Investigacién en Ciencias de la Alimentacion,
CIAL/CSIC

2- Fisiologia Cardiovascular

Introduction: Red Quinoa Hydrolyzate (RQH) is a functional food of plant origin with antioxidant and
antihypertensive properties that may be useful in reversing or mitigating the effects of toxic metals on the
cardiovascular system. Knowing that exposure to cadmium (Cd) through consumption of drinking water,
food, and cigarette smoke causes adverse effects on the cardiovascular system and these effects are related
to the increase in oxidative stress and the inflammatory process, research into natural alternatives to combat
these effects is essential. Objective: Investigated the effects of RQH supplementation on cardiovascular
damage induced by exposure to cadmium chloride (CdCI2) in rats. Methods: For that, three-month-old male
Wistar rats were divided and treated for 14 days (N=10 each): Control (Ct): intraperitoneal (i.p.) injections of
distilled water and tap water by gavage; Cadmium (Cd): 1mg/kg/day i.p and tap water by gavage; RQH,
1g/kg/day by gavage and distilled water i.p; CARQH, Hydrolysate plus cadmium. (CEUA/Unipampa, protocol
number: 010/2023). Systolic blood pressure was measured weekly by noninvasive tail plethysmography. At
the end of treatment, rats were euthanized, and vascular reactivity was performed in the third branch of
mesenteric resistance arteries (MRA) using a wire myograph. Vasoconstrictor response to norepinephrine in
the presence of endothelium and NOS inhibitor, superoxide dismutase, and selective COX-2 inhibitor were
analyzed. Biochemical parameters of vascular reactive oxygen species and antioxidant capacity were
measured in MRA. Results were expressed as mean + SEM, compared by ANOVA followed by Bonferroni test
(P<0.05). Ethics Approval 010/2023, Unipampa. Results: RQH prevented: a) the increased SBP after Cd
exposure (Ct: 124.10 + 1.08; RQH: 123.82 + 1.56; Cd: 140.81 + 2.68; CARQH: 122.97 £ 2.24, mmHg); b) the
increased vasoconstrictor response to NE; c) restored the endothelium vasoconstrictor modulation and nitric
oxide bioavailability; c) prevented the contractile prostanoids from COX-2; inhibited the increased mesentery
ROS production (Ct: 85.32 + 3.51; RQH: 83.98 + 4,62; Cd: 136.21 + 14.70; CdRQH: 87.92 + 6.88, FU) as well
as the imbalance in antioxidant capacity after Cd exposure (Ct: 73.80 £ 10.91; RQH: 44.56 + 7.71; Cd: 160.81
+13.97; CdARQH: 59.95 +9.25, nM Trolox equivalents). Conclusion: RQH counteracts the vascular toxic effects
after Cd exposure, highlighting a novel therapeutic agent based on functional vegetable food against
environmental contaminants. Support: Cnpq; Capes; Fapergs; Fapes; Spanish Government Protocol:

010/2023
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AVALIAGRO DA REATIVIDADE CARDIOVASCULAR AQ ESTRESSE AGUDO APOS ADMINISTRAGAO
SISTEMICA DE DIAZEPAM E GABA

ANA CLARA ROCHA VIANA, ANA FLAVIA PALMIERI BORGES, CARINA CUNHA SILVA, ERICK BRYAN DE SOUZA LIMA, MARCO
ANTONIO PELIKY FONTES

Fisiologia, UFMG

2- Fisiologia Cardiovascular

Introduction: Evidéncias indicam que hd uma associagdo positiva entre ansiedade comadrbida e hipertensao.
A ativacdo simpatica é uma caracteristica marcante da ansiedade e do estresse emocional levando ao
aumento do débito cardiaco e da resisténcia periférica. O acido y-aminobutirico (GABA) é o principal
neurotransmissor do SNC de mamiferos e estd envolvido no controle cardiovascular. Além de suas acdes
centrais o GABA e seus receptores também sdo detectados no sistema periférico. Benzodiazepinicos (BDZ)
sdo uma classe de medicamentos usados para tratar doengas como ansiedade e insénia modulando os
efeitos do GABA. Os efeitos do GABA bem como dos BDZs administrados por via sistémica na resposta
cardiovascular ao estresse ndo sdo totalmente conhecidos. Objective: Avaliar os efeitos da injecdo sistémica
do BDZ diazepam e do GABA na resposta cardiovascular ao estresse agudo. Methods: Ratos Wistar, machos
(300 e 350g), foram anestesiados com 0,8mg/Kg de ketamina e 0,1mg/Kg de xilazina, i.p., para a canulacdo
da artéria e da veia femoral. Apds 24 horas, inicialmente foram registrados os valores basais de pressdo
arterial média (PAM) e frequéncia cardiaca (FC) por vinte e cinco min. Dez min antes do estresse por
mudanca de ambiente (CSS) grupos separados receberam: Diazepam: 1mg/Kg (n=7) e 10mg/Kg (n=5); GABA
1 mg/Kg (n=5) e 10 mg/Kg (n=5); grupo controle, salina 0,1ml/100g (n=4). Results: Em animais do grupo
controle, a exposicdo ao CSS produziu taquicardia (A85 + 55 bpm) e aumento moderado de PAM (A9 + 2
mmHg). A administracdo sistémica de diazepam reduziu em aproximadamente 28% (1mg/Kg; P<0.03) e 68%
(10mg/Kg; P<0.05) a taquicardia produzida pelo CSS. Diazepam ndo resultou em alteragBes significativas na
reatividade pressorica ao estresse (Diazepan 1mg/Kg, A26 + 19; Diazepan 10mg/Kg, A24 + 19 mmHg). A
administracdo do GABA ndo produziu alterages significativas nem na resposta taquicdrdica, nem na
resposta pressora ao estresse agudo quando comparado ao grupo controle. Conclusion: Os resultados
obtidos indicam eficdcia do diazepam em atenuar a taquicardia produzida pelo estresse emocional agudo, o
que nao foi observado para o GABA administrado isoladamente. Support: CNPq: MAPF 308923/2021-9,
ACVG 165774/2021-5; MAPF FAPEMIG: APQ-01128-21. Protocol: CEUA UFMG n2248/18
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Cardiovascular and neuromuscular responses to orthostatic stress under a heated environment

FELIPE CASTRO FERREIRA, MICHELLE CRISTINA SALABERT VAZ PADILHA, JOAO VICTOR VELTRI XAVIER, GUIDO ROBBS MOREIRA,
JULIO ALVES CRUZ, PEDRO PAULO DA SILVA SOARES, MARCO ANTONIO ARAUJO LEITE, GABRIEL DIAS RODRIGUES

Department of Physiology and Pharmacology, UFF, Clinical Research Unit in Neurology and Neurosciences, UFF

2- Fisiologia Cardiovascular

Introduction: The orthostatic position depends on the circulatory adjustments, which require an integrated
control of cerebral blood flow and blood pressure (BP) mechanisms and the coordinated activity of postural
muscles. At the onset of orthostatic position (ORT onset), greater postural instability is associated with a
deep fall in BP. Due to thermoregulatory mechanisms of skin vasodilation, heat stress (HOT) provokes an
additive effect on cardiovascular control by challenging BP regulation during ORT. However, the effects of
HOT on BP and postural control responses during ORT onset remain unclear. Objective: to investigate
whether postural control is affected by the hemodynamic changes provoked by HOT during ORT onset.
Methods: 14 healthy individuals aged 25 + 3 years (eight women) participated in this study, each one
performing two orthostatic tests: first under thermal comfort (TC, 24 °C) and subsequently under HOT (38
°C). Systolic blood pressure (SBP) and R-R intervals for heart rate (HR) were continuously recorded for 30 min
in supine (SUP) and during the initial orthostasis (ORT onset) after the supine-to-stand challenge. Supine-to-
stand variations (A%) were calculated. Sublingual temperature (Tsl) was measured after 30 min in SUP.
Postural control was assessed by evaluating center-of-pressure (COP) distance oscillations and through
electromyography (EMG) activity of the calf muscles (medial gastrocnemius and tibialis anterior) during ORT
onset (15 seconds of ORT), in the same period from hemodynamic analysis. Paired t-test was used. Results:
Tsl increased in HOT compared to TC (TC 36.5 0.3 vs. HOT 36.7 £0.3 2C; p< 0.01). At SUP, SBP (TC 119.5 +
11.44 vs. HOT 106.8 + 18.81mmHg; p= 0.05) decreased, while HR increased (TC 62 + 8 vs. HOT 68 + 7bpm);
p< 0.01) under HOT comparing to TC condition. Regarding supine-to-stand variations, SBP showed a greater
fall in HOT compared to TC condition (A%TC-24.5 £13.2 vs. A%HOT-33.24+20.2%; p= 0.01). No difference was
found between thermal conditions for HR (A%TC 58.4 £14.1 vs. A%HOT 52.7 £15.1%; p= 0.12). COP distance
was greater in HOT compared to TC condition (TC 596.6 +242.4 vs. HOT 680.2 +249.1mm; p< 0.01). EMG
activity of the gastrocnemius decreased in HOT compared to TC condition (TC 95.5 +19.8 vs. HOT 78.4
+22.8%mV; p= 0.02), while EMG of tibialis did not change between thermal conditions (TC 83.5 +42.9 vs.
HOT 66.1 £31.9%mV; p=0.29). Conclusion: Heat stress causes a greater fall in blood pressure and a reduction
in musculoskeletal pump activity during orthostatic onset. These effects could be potential mechanisms that
underlie augmented postural instability under a heated environment. Support: CAPES, FAPERJ, CNPq.
Protocol: CAAE 28151519.0.0000.5243
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The short-term estrogen deprivation increases the vulnerability of cardiomyocytes to Gg-induced
remodeling

TAMIRES AMORIM MARINHO, MARIO DE MORAIS E SILVA, MARCOS ELIEZECK DOS SANTOS INACIO, KIANY MIRANDA, NAOMI
ALVES REZENDE, VITORIA ESTANISLAU GANDRA, SILVIA CAROLINA GUATIMOSIM FONSECA

DFIB, UFMG

2- Fisiologia Cardiovascular

Introduction: The existence of sexual dimorphism in cardiovascular disease predisposition, as well as
differences between reproductive-aged and postmenopausal women, underscores the importance of
studying the influence of estrogen on pathophysiological processes. G-protein coupled receptors (GPCRs)
are highly expressed in cardiomyocytes (CMs), with Gg-coupled GPCRs playing a pivotal role in the cardiac
response to a multitude of biologically hormones. Hyperactivation of these receptors has been
demonstrated to stimulate hypertrophic and pro-fibrotic responses, endothelial dysfunction, inflammation,
and rhythm disturbances associated with pathological remodeling. Objective: The objective of this study is
to examine the impact of Gq activation in CMs of intact and short-term ovariectomized (OVX) female mice
in order to elucidate the mechanisms of estrogen mediated protection. Methods: The study employed
transgenic mice expressing DREADD-hM3Dq receptors, which are modified GPCRs that specifically couple to
Gaq proteins. Upon clozapine-N-oxide (CNO) these receptors induce classical Gaq signaling responses. In
this model, the CRE recombinase enzyme removes a stop codon in the DREADD construct, thereby enabling
DREADD expression. Two methods achieved CRE expression: crossing with Myh6-CRE mice for CM-specific
DREADD-hM3Dg expression or using AAV9 as a vector for TnT-CRE, allowing control over the percentage of
CMs expressing the DREADD receptor based on viral particle delivery. Female mice expressing hM3Dg-CRE
and hM3Dg-AAV9-CRE, along with CRE-negative controls, were divided into SHAM and OVX groups. Seven
days post-ovariectomy, the females were treated with CNO for three days via intraperitoneal injection,
followed by heart harvesting for analysis of weight, CM area and calcium transient. Results: The activation
of Gg by CNO had no effect on heart weight between the groups. However, at the CM level, Gq activation
resulted in a statistically significant increase in CM area only in the OVX group (hM3Dg-CRE/OVX/CNO:
273um2 + 5.1, n=291 cells vs hM3Dg-CRE/SHAM/CNO: 240um?2 + 4.2, n=302 cells p= 0.0001). Short-term
OVX effects on CM area were also significant (hM3Dg-WT/OVX 255um?2 + 4.8, n=223 cells vs. hM3Dg-
WT/SHAM 230.8um2 + 5.7, n=183 cells, p=0.006). These data suggest that estrogen deprivation, even at
short-term, renders CMs more susceptible to the effects of Gqg activation. In the hM3Dg-CRE model, all CMs
express the DREADD receptor, allowing Gq activation in all cells. To determine whether the number of cells
with Gq activation influences the hypertrophic response in short-term OVX CMs, mice were infected with
AAVS-TnT-CRE at dose that resulted in 25% of CMs expressing the DREADD receptor. The AAV9-TnT-CRE mice,
along with CRE-negative controls were divided into two groups: a SHAM and an OVX group, treated with
CNO. Interestingly, under this new condition Gg+ activation had no effect on CM hypertrophy of OVX mice,
indicating that the number of cells with Gq activation influences the level of hypertrophic growth. Despite
the aforementioned lack of effect, Gg+ cells from OVX hearts exhibited reduced calcium release compared
to OVX CRE-negative controls cells (cells with no Gqg activation). Conclusion: These findings underscore the
notion that even brief estrogen deprivation renders CMs more susceptible to stressors, thereby
corroborating the protective role of estrogen in the heart. Future experiments will endeavor to elucidate the
underlying mechanisms responsible for these effects. Support: CNPg, CAPES, FAPEMIG, PRPg e INCT
NanoBioFar. Protocol: 68/2022
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Probiotic treatment reduces metabolic and cardiovascular responses to chronic stress in a preclinical
model

LIVIA BRUNI DE SOUZA, ANA BEATRIZ BRANDAO, FABIANA FERREIRA GOMES, VINICIUS GUZZONI, RAQUEL ALBUQUERQUE,
DULCE ELENA CASARINI, NADIA BERTONCELLO, FLAVIO AIMBIRE, RITA DE CASSIA MARQUETI, KARINA RABELLO CASALI,
TATIANA SOUSA CUNHA

Department of Medicine, UNIFESP, Medpace Core Laboratories, Medpace Core Laboratories, Physiotherapy
Division, UnB, Institute of Science and Technology, UNIFESP

2- Fisiologia Cardiovascular

Introduction: Chronic stress negatively affects the cardiovascular system, causing pathological changes in the
left ventricle. Objective: Investigate whether probiotics can alleviate stress-induced cardiovascular
disturbances. Methods: Male Wistar rats were randomly assigned to four groups: Control (C), Stress (S),
Control+Probiotic (CP), and Stres+Probiotic (SP) (8-12 rats/ group). Probiotics (Lacticaseibacillus rhamnosus
and Limosilactobacillus reuteri, 1 billion colony-forming units per probiotic, Terapéutica Farmacia de
Manipulacdo, Brazil) were administered for 8 weeks. Chronic mild unpredictable stress (CMUS) was applied
during weeks 3, 4, and 5 (protocol #6533240621). The rats were euthanized 15 days after CMUS, and blood
and left ventricle samples were collected. Corticosterone, total creatine kinase (CK), metalloproteinases
(MMP), cytokines (TNF-a, IL-1B and IL-10) and lipid peroxidation were evaluated. Results: Stress increased
corticosterone (S: 188+11 vs. C: 60+5 and SP: 65+31 ng/mL) and total CK (S: 1701846591 vs. C: 7290+3275
and SP: 9875+1996 U/L). In heart tissue, the stressed group showed an increase in intermediate MMP-2 (S:
350991452031 vs. C: 243421421150 AU, p<0.01) and active MMP-2 (S: 19686+8438 vs. C: 1092742376 AU,
p<0.01). On the other hand, probiotics mitigated the expression of pro MMP-2 (SP: 43811+21071 vs. S:
7511149441 AU, p<0.01), intermediate MMP-2 (SP: 284009463207 vs. S: 350991+52031 AU, p<0.05), and
active MMP-2 (SP: 103594894 vs. S: 1968648438 AU, p<0.01). Stress increased cardiac TNF-a (S: 5.8+2.18
vs. C: 1.1#0.2 pg/mg, p<0.0001), IL-1B (S: 5.1#0.9 vs. C: 1.1+0.1 pg/mg, p<0.0001), and the anti-
inflammatory cytokine IL-10 (S: 19.9+14 vs. C: 6.1+1.4 pg/mg, p<0.05). Probiotics reduced IL-1p even under
chronic stress (SP: 3+0.5 vs. S: 5.1+0.9 pg/mg, p<0.0001). We did not observe statistical differences in lipid
peroxidation. Conclusion: These findings support the potential of probiotics in alleviating stress-induced
cardiovascular disturbances. Support: The authors thank Fundagdo de Amparo a Pesquisa do Estado de Sao
Paulo (FAPESP) [grant number 2021/05331-1 and 2017/17027-0] for financial support. Protocol: CEUA n2
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Temporal Influence on Cardiac Responses during Takotsubo-like Cardiomyopathy

GABRIEL MATOS NOGUEIRA, BRUNO SANCHES DE LIMA, FERNANDO SOUZA-NETO, SERGIO RICARDO ALUOTTO SCALZO
JUNIOR, JOP VAN BERLO, CIBELE ROCHA-RESENDE, MARCOS ELIEZECK DOS SANTOS INACIO, SILVIA CAROLINA GUATIMOSIM
FONSECA

Departamento de Fisiologia e Biofisica, UFMG, Department of Integrative Biology and Physiology, University of
Minnesota

2- Fisiologia Cardiovascular

Introduction: Takotsubo cardiomyopathy (TC) is a detrimental cardiac event primarily affecting women. In
this condition, stressful events such as the loss of loved ones or grieving lead to intense catecholamine
release, which induces pathological changes in the heart including hypertrophy, cell death, inflammation,
and fibrosis. Previous data from our group have shown that immune response in a pharmacological model
of TC using an overdose of isoproterenol (ISO) is more robust when animals are challenged at night. However,
the impact of the time of the day on cardiac hypertrophy and functional parameters following ISO overload
remains unclear. Objective: To investigate the temporal influence on cardiac function and hypertrophy during
TC. Methods: We used 8-week-old female mice weighing 20-25g, divided into 4 experimental groups: CTRL
ZT0 (animals treated with a sterile saline solution when the animal facility room lights are on); ISO ZT0
(animals treated with a single dose of I1SO, 300 mg/Kg, intraperitoneally); CTRL ZT12 (animals treated with
saline when the animal facility room lights are off); and ISO ZT12. One hour post-treatment, animals were
anesthetized with isoflurane, and M-mode echocardiography was performed. Three days post-treatment,
animals were sacrificed at their respective ZTs, and hearts were collected for cardiomyocyte isolation. Each
experimental group comprised 5 animals. Results: ISO increased ejection fraction (CTRL ZTO: 47.7+4.0%; 1SO
ZT0: 64.946.1% vs CTRL ZT12: 76.1+3.3%; ISO ZT12: 76.7+6.2%) and fractional shortening (CTRL ZTO:
23.442.4%; 1SO ZT0: 35.144.4% vs CTRL ZT12: 43.6+2.8%; ISO ZT12: 45.4+6.2%) of the heart only at ZTO,
compared to the control groups. Consistently, functional assessment of cardiomyocytes showed increased
contractility only in cells isolated from ISO-treated animals at ZTO (CTRL ZTO: 528.6+28.4um2 vs ISO ZTO:
687.5£30.2um2, n=130 cells), indicating a functional impairment in cardiomyocytes treated at ZT12. This
idea was supported by calcium transient analysis, where ISO increased calcium transient amplitude only in
ZTO-treated cells (CTRL ZTO: 3.094£0.12A.U. vs ISO ZT0: 3.78 + 0.16A.U. n=120 cells) and decreased the
calcium transient amplitude at ZT12 (CTRL ZT12: 3.81+0.17 vs ISO ZT12: 2.934£0.09 n=120 cells). We further
assessed cardiomyocyte hypertrophy, as increased cell size would indicate the occurrence of pathological
remodeling resulting in cellular function impairment. Surprisingly, ISO induced greater cardiomyocyte area
(CTRL ZTO: 2127463.49um?2; ISO ZT0: 2503+57.9um2 vs CTRL ZT12: 2211+60.9um?2; I1SO ZT12: 2725 +
59.05um2, n=150 cells) and width (CTRL ZTO: 22.79+0.55um; ISO ZT0: 25.59+0.47um vs CTRL ZT12:
22.31+0.60um; I1SO ZT12: 26.58+0.52um, n=150 cells) at ZT12. Conclusion: Our data indicate that the time
of the day strongly affects the cardiomyocyte remodeling and functional responses that occur following I1SO
overload. This finding underscores the need to consider temporal factors in therapeutic and experimental
approaches involving acute and pathological cardiac events during TC. Support: CNPg, FAPEMIG, CAPES
Protocol: 175/2021
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PAPEL DA HIPERATIVIDADE SIMPATICA NA MANUTENGAQ DA HIPERTENSAO ARTERIAL (HA) EM RATOS
ESPONTANEAMENTE HIPERTENSOS (SHR)

STEPHANIE FURTADO GEROLIN, GUSTAVO DOS REIS MARTINS, VINICIUS CAVALCANTE DINIZ, ALEXANDRE SIMAO BIQUIZA,
CRISTIANE DAMAS GIL, RUY RIBEIRO CAMPOS JUNIOR, CASSIA M DE TOLEDO BERGAMASCHI

Fisiologia Cardiovascular, Unifesp, Morfologia e Biologia Estrutural, Unifesp

2- Fisiologia Cardiovascular

Introduction: Diversos estudos tém sugerido a interagdo entre a ativacdo do sistema nervoso autdbnomo e
consequente elevacdo da pressdo arterial. No entanto, quando e como ocorre esta influéncia ainda ndo é
totalmente compreendido. Objective: Buscamos estabelecer a cronologia da progressdo da HA e sua
correlagdo com neuroinflamacdo e atividade vasomotora simpatica renal (ANSr) e esplénica (ANSe) em ratos
espontaneamente hipertensos (SHRs). Methods: Utilizamos SHRs adultos (10 a 15 semanas — 210 a 320g),
jovens (5 a 7 semanas — 90 a 150g) e wistar controle (12 semanas — 350 a 400g) para registros direto de
pressdo arterial, frequéncia cardiaca e ANSr e ANSe. Foram coletadas amostras de sangue e tecido esplénico
e encefdlico para andlises de citocinas séricas e teciduais de regides especificas envolvidas no controle
cardiovasvular, sendo elas RVLM e PVN. Também foi analisada a presenca de citocinas na regido de cortex
como controle. Results: O valor basal de pressdo arterial média (PAM) foi de 10947 mmHg para os SHRs
jovens e de 163 + 9 mmHg para adultos, como esperado. Em relacdo a ANS, os niveis basais de ANSr dos
animais jovens foram de 126,6 + 27,6 spikes/seg e dos adultos de 138,5 + 32,7 spikes/seg. A ANSe basal do
SHR jovens foi de 144,0 + 30,3 spikes/seg e do SHR adultos foi de 130,7 + 26,3 spikes/seg. No grupo controle
de ratos Wistar adultos (CTRL, 12 semanas), os valores de ANSr foram de 87,2 + 5 spikes/seg e 102,8 + 18,1
spikes/seg para ANSe. Observamos aumento da IL-1beta no baco dos SHR Adultos (89.5 + 26.47 pg/mg) em
relacdo aos SHR jovens (56.92 + 14.8 pg/mg) e diminuicdo em relacdo Wistar CTRL (144.9 + 17.05 pg/mg) e
também diminuicdo do TNF-alfa (SHR Adulto 0.7 + 1.6 pg/mg, SHR Jovem 0.63 + 0.63 pg/mg e Wistar CTRL
0.98 + 0.19 pg/mg. Na RVLM observamos aumento do TNF-alfa no grupo SHR adulto (0.28 + 0.05 pg/mg)
em comparacdo tanto com SHR Jovem (0.17 + 0.47 pg.mg) quanto Wistar CTRL (0.18 = 0.02 pg.mg).
Conclusion: Os resultados obtidos até o momento demonstram, que apesar da diferenca de pressdo arterial
entre os grupos de SHR jovens e adultos, ndo foi observado diferenca de ANSr e ANSe. Entretanto, em
comparagdo com animais Wistar adultos, observamos aumento na ANSr e ANSe tanto para animais jovens
guanto adultos, indicando que a hiperatividade simpatica precede o desenvolvimento da HAS em SHRs.
Quanto a analise histoldgica e imuno-histoquimica do tecido cerebral para avaliar o nivel de neuroinflamacao
entre os grupos, foi possivel observar aumento de citocinas na RVLM. Ademais, observamos também
diminuicdo de citocinas teciduais do parénquima esplénico e circulantes. Conclui-se assim que a
neuroinflamacdo pode ser um parametro ainda mais evidente na HAS que a prdpria inflamacao periférica.
Support: CAPES, FAPESP e CNPq Protocol: CEUA-Unifesp n2 835908322
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Cardiomidcitos regulam a proliferacdo de macréfagos cardiacos?

GIOVANE LUCAS DO CARMO PIRES, HENRIQUE ABRAMO, MARIO MORAIS, SILVIA GUATIMOSIM, CIBELE ROCHA-RESENDE

Departamento de Fisiologia e Biofisica, UFMG

2- Fisiologia Cardiovascular

Introduction: A ativagdo da via da proteina Gg no coragdo é um dos fatores envolvidos no remodelamento
cardiaco em varias doencas. Dados prévios do nosso grupo demonstram que a composicdo das
subpopulagdes de macrofagos residentes no coracdo esta alterada em camundongos DREADD-Gg, um
modelo murino que permite a ativacdo especifica da via da proteina Gq apenas nos cardiomidcitos. Sabe-se
gue os macrofagos residentes do coragdo se mantém principalmente por proliferagdo in situ, porém o
mecanismo que regula este fendmeno ainda ndo é bem compreendido. Nossa hipdtese é que exista um
cross-talk cardiomidcito/macréfago e que seja o cardiomidécito um dos reguladores da populacdo de
macrdéfagos residentes cardiacos. Objective: Investigar se a ativacdo da via Gg no cardiomidcito leva a um
aumento na proliferacdo de macrofagos cardiacos. Methods: Para induzir a ativacdo da via Gq
exclusivamente em cardiomidcitos, tratamos camundongos Dreadd-GqCre+ (com 4 semanas de idade e
aproximadamente 15 gramas) com clozapina (CNO 0,5 mg/Kg, IP), agonista dos receptores DREADD, por 7
dias. Animais Dreadd-GqCre- foram utilizados como grupo controle. Apds o periodo de tratamento, os
animais foram eutanasiados e os cora¢des foram coletados para andlise. Para avaliar as altera¢des no
potencial proliferativo dos macrofagos cardiacos no modelo DREADD-Ggq, nds utilizamos as técnicas de
imunofluorescéncia e citometria de fluxo e avaliamos a expressdo do marcador Ki-67 e a incorporacdo de
BrdU, ambos marcadores de proliferacdo. Results: Inicialmente, nés confirmamos o aumento no nimero de
macrofagos CD68+ no coragdo dos animais DREADD por imunofluorescéncia (Dreadd-GqCre-: 7.7+/-0.7 vs
Dreadd-GqCre+: 11.53+/-0.7). Interessantemente, o nimero de células CD68+Ki-67+ esta aumentado no
cora¢do dos animais com ativagdo da via Gg no cardiomidcito (Dreadd-GqgCre-: 2.0+/-0.2 vs Dreadd-GqCre+:
3.3+/-0.3), sugerindo que estas células apresentam uma taxa de proliferacdo aumentada. Para confirmar
estes achados, nds avaliamos a incorporagao de BrdU pelos macréfagos cardiacos através da técnica de
citometria de fluxo. Nossos dados mostram que a incorporacdo de BrdU também esta aumentada nos
macroéfagos cardiacos dos animais Dreadd-GqCre+ (1.0+4/-0.1) em comparagdo aos animais Dreadd-GqCre-
(6.6+/-0.7). Conclusion: Nossos dados indicam, por duas metodologias complementares, que a proliferagio
de macrdéfagos residentes estd aumentada apds a estimulacdo da via Gg no cardiomidcito. Em conjunto,
estes dados apontam para um nivel de regulacdo destas células dependente da interagdo com os
cardiomidcitos. Nosso préximo passo é avaliar a proliferacdo destes macrofagos quando mantidos em cultura
e incubados com cardiomidcitos de animais DREADD ativados com CNO. Support: FAPEMIG Universal (APQ-
01154-23), Instituto Serapilheira (Chamada 06/2022, 8192 #2211-42259), FAPEMIG (APQ-05838-23),
Recém-contratados UFMG (Chamada FUNDEP 01-2022), PROBIC/FAPEMIG. Protocol: CEUA 331/2023
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Cardiomyocyte Gq signaling activation through DREADD-Gq/CRE-lox system induces an irreversible loss-
of-function cardiac remodeling

VITORIA ESTANISLAU GANDRA, MARIO MORAIS, ANDERSON KENEDY, ANDRE MONTEIRO, ITAMAR COUTO, SERGIO SCALZO,
VICTOR MOURA, SILVIA GUATIMOSIM

Fisiologia e Biofisica, UFMG

2- Fisiologia Cardiovascular

Introduction: Pathological cardiac remodeling is an important clinical burden encompassing molecular,
cellular, and interstitial changes associated with size and function alterations. In this stressful environment,
cardiomyocytes (CMs) respond with hypertrophy and increased contractility due to their limited turnover
capacity. CM loss-of-function associated with fibrosis caused by fibroblasts (FB) impairs cardiac function,
leading to heart failure. Despite the advancements in managing these alterations, many patients still exhibit
resistance to treatments, and reverse remodeling is not easily achieved. To investigate the aspects of cardiac
remodeling caused by CMs and the intrinsic recovery capacity of the myocardium, we used the
DREADD/CRE-lox platform to express hM3Dq receptors exclusively in CMs. hM3Dq is a modified GPCR for
Gg-selective signaling responses that can induce cardiac remodeling when activated by clozapine N-oxide
(CNO). Objective: To characterize cardiac remodeling induced by DREADD-Gq activation exclusively in CMs
and the occurrence of spontaneously reverse remodeling. Methods: By crossing DREADD and CRE mice, we
produced animals expressing the hM3Dq receptor in CMs, as CRE enzyme is necessary for DREADD
expression. The male mice (6 weeks old, 20g) received CNO (0.5 mg/kg) for 7 days in a control group (Dq)
without DREADD and also in the Dg/CRE group to activate Gq via in CMs. To investigate the capacity of the
myocardium to achieve reverse remodeling, mice injected with CNO for 7 days were allowed to rest for 14
(Dg/CRE-R14) or 28 (Dg/CRE-R28) days without CNO (CEUA: 243/2021). To analyze cardiac remodeling, slices
of frozen cardiac tissue were stained with WGA fluorescent probe and antibodies (a-SMA, collagen Il and
TGF-B) in western blot or immunofluorescence assays. Cardiac function was assessed through
echocardiography (long axis). Data are presented as MEAN + SEM. Statistical analysis was performed using
one-way ANOVA with Tukey's post hoc test. Results: CNO treatment for 7 days induced hypertrophy (um?2):
Dqg 315,4 + 9,88 (n=7) versus Dg/CRE 460,0 + 10,87 (n=8) and an increase in collagen Il deposition (A.U.):
Dq 2,30 £ 0,22 (n=3) versus Dg/CRE 4,24 + 0,23 (n=3). After the 14 days resting period neither hypertrophy
(um2): Dg/CRE-R14 428,3 + 12,83 (n=4) or collagen Il normalized (A.U.): Dg/CRE-R14 4,17 + 0,9 (n=3). FB
activation was evaluated through a-SMA and CNO treatment increased its expression (A.U): Dg 0,46 + 0,13
(n=6) versus Dg/CRE 1,01 £ 0,26 (n=5), which remained activated after resting period (A.U.): Dg/CRE-R14
1,04 £ 0,51 (n=7). Interestingly echocardiogram showed a loss of function in Dg/CRE-R14 group compared
to the others groups with a reduction in ejection fraction (%) Dq 65,70 + 4,22 (n=7) versus Dq/CRE 63,65 +
6,46 (n=8) versus Dg/CRE-R14 55,73 + 4,76 (n=8). To access if reverse remodeling could be achieved, we
increase the rest period to 28 days after 7 days of CNO treatment, but once again hypertrophy (um2) Dq
306,0 + 30,10 (n=4) versus Dg/CRE 407,8 + 32,75 (n=4) versus Dg/CRE-R28 416,5 + 20,96 (n=4) and collagen
Il deposition (A.U.) Dg 1,16 £ 0,21 (n=3) versus Dg/CRE 6,01 + 1,08 (n=3) versus Dg/CRE-R28 4,6 + 0,28 (n=3)
remained elevated. Conclusion: These data show that DREADD-Gq activation for 7 days can cause a broad
spectrum of irreversible pathological alterations in the heart. In this context, we presented new evidence
indicating that cardiac unloading by the removal of initial Gg activation results in a deterioration of heart
function. Support: CNPg, CAPES, FAPEMIG Protocol: 243/2021
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O impacto da disbiose intestinal induzida por antibioticoterapia no efeito cardiovascular de peptideos
do sistema renina-angiotensina

YASMIN KOLZ BROZEGHINI, CRISTIANE AMORIM DE PAULA, ADELSON HERIC ALVES MONTEIRO, GABRIELA DE CASTRO
MAGALHAES, NICIA PEDREIRA SOARES, KAMYLLE SILVA FERRAZ, THIAGO VERANO-BRAGA

Fisiologia, UFMG

2- Fisiologia Cardiovascular

Introduction: Um dos maiores problemas de satide publica no Brasil é a hipertensdo arterial, causada, dentre
outros fatores, pelos habitos de vida adotados pela populagdo, incluindo uma alimentagdo pobre em fibras
e predominantemente ultra-processada. Além disso, o uso inadequado de antibidticos tem se mostrado
outro fator de risco. Paralelamente, o sistema renina-angiotensina (SRA) é fundamental para a regulacdo do
sistema cardiovascular, mas esse sistema é inefetivo na auséncia de microbiota. Sendo assim, se faz
necessario estudar a correlagdo entre a microbiota intestinal e o SRA. Objective: Analisar a influéncia da
disbiose intestinal na modulagdo cardiovascular exercida pelo SRA. Methods: Ratos Wistar (normotensos), 3
meses e pesando 400g foram divididos em dois grupos: normobiose e disbiose, que foi induzida pelo
tratamento com ampicilina 1 g/L na agua de beber por 2 semanas e uma dose Unica de 200 mg de
estreptomicina por gavagem no sétimo dia do tratamento. Animais do grupo normobiose receberam apenas
o veiculo (NaCl 0,9%). Ao término do tratamento, os animais foram submetidos a cirurgia de canulagdo
(artéria e veia femoral). No dia seguinte, iniciou-se o registro dos parametros cardiovasculares: pressdo
arterial média (PAM) e frequéncia cardiaca (FC). Foi administrado (i.v.) doses crescentes de angiotensina |l
(ang Il): 7,5 nmol/kg (dose 1), 15 nmol/kg (dose 2) e 30 nmol/kg (dose 3). Results: Foi possivel observar uma
tendéncia de valores maiores de PAM e FC nos ratos Wistar com disbiose: PAM (normobiose vs. dishiose) =
118 + 4,6 mmHg vs. 122 + 3,5 mmHg (P > 0,05; n = 3); FC (normobiose vs. disbiose) = 337 + bpm vs. 371 +
37,5 bpm (P > 0,05; n = 3). Essa tendéncia também foi observada apds a administragdo (i.v.) de ang Il: DOSE
1: PAM (normobiose vs. disbiose) = 123 £ 5,3 mmHg vs. 127 £ 12,0 mmHg (P > 0,05; n = 3); FC (normobiose
vs. disbiose) =301 + 70,5 bpm vs. 334 £+ 18,4 bpm (P > 0,05; n = 3); DOSE 2: PAM (normobiose vs disbhiose) =
135 £ 9,6 mmHg vs. 149 + 17,6 mmHg (P > 0,05; n = 3); FC (normobiose vs disbiose) = 311 + 14,3 bpm vs.
301 + 8,6 bpm (P > 0,05; n = 3); DOSE 3: PAM (normobiose vs disbiose) = 146 + 8,3 mmHg vs. 157 + 11,6
mmHg (P > 0,05; n = 3); FC (normobiose vs disbiose) = 291 + 20,8 bpm vs. 287 + 21,5 bpm (P > 0,05; n = 3).
Apds converter os valores (PAM e FC) para area sob a curva (ASC), foi possivel detectar, apenas para a PAM,
um valor significativamente maior para os animais com disbiose: ASC (PAM x dose normobiose vs. disbiose)
=265 * 7,1 mmHg x nmol/kg vs. 285 * 12,2 mmHg x nmol/kg (P = 0,04; teste t unilateral; n = 3); ASC (FC x
dose normobiose vs. disbiose) = 926 + 51,9 bpm x nmol/kg vs. 964 + 25,9 bpm x nmol/kg (P > 0,05; n = 3).
Conclusion: Apesar de preliminar, este estudo parece promissor, pois a PAM dos animais Wistar com disbiose
parece alterar de forma mais pronunciada a ang Il. Contudo, serd necessario realizar mais experimentos para
se elaborar uma conclusdo mais assertiva sobre o impacto da disbiose nos efeitos cardiovasculares do SRA.
Support: INCT-Nanobiofar, CNPqg, Fapemig, Capes. Protocol: 156/2024
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The co-chaperone STI1 functions as a novel regulator of the NRF2 oxidative stress response in
cardiomyocytes

VICTOR MOURA VIDAL COSTA, FERNANDO ARAUJO ESPANHOL, IAGO NASCIMENTO PINHEIRO, ANDERSON KENEDY SANTOS,
FERNANDO PEDRO NETO, IARA PASTOR NOGUEIRA, ITAMAR COLTO GUEDES DE JESUS, SERGIO SCALZO, DIANA GOMEZ
MENDOZA, THIAGO VERANO BRAGA, - SILVIA GUATIMOSIM

fisiologia e biofisica, Universidade Federal de Minas Gerais

2- Fisiologia Cardiovascular

Introduction: Stress-induced protein 1 (STI1) is a co-chaperone widely studied in neurons, where it plays a
role in cytoprotection. In the heart, our group was the first to investigate the role of STI1. By employing a
knockdown model of STI1 expression (STI1+/-), we demonstrated that their hearts are more susceptible to
isoproterenol (ISO)-induced injury. Conversely, hearts with elevated STI expression (STI1-TGA) demonstrated
enhanced protection against ISO-induced damage. In a clinical context, we demonstrated that the STI1
protein is reduced in cardiac samples from patients with heart failure. Viewed together these data provide
evidence that STI1 plays a role in cardioprotection. However, the mechanism by which this occurs remains
unclear. Objective: To investigate the signaling pathways activated by STI1 in response to chronic adrenergic
activity and hypoxia, with the aim of elucidating the mechanisms underlying STI1-induced cardioprotection.
Methods: STI1+/-, STI1-TGA and their littermates were treated with I1SO (25mg/kg) for 7 days. Cardiac
samples were subjected to proteomic analysis and immunofluorescence. In an in vitro model, STI1 was
silenced in a neonatal rat cardiomyocyte culture (NRCMs) and the cells treated with CoCI2 (500uM). In
addition, we conducted experiments with neonatal mouse cardiomyocytes (NMCMs) isolated from WT and
STI1+/- mice. Results: Proteomic predictions indicated the presence of cell death and fibrosis in the STI1+/-
/1SO heart compared to the WT/ISO. This phenotype was validated by performing picrosirius red staining and
quantifying caspase 3 activation, which were both elevated in the STI1+/-/I1SO heart compared to WT/ISO.
Among the dysregulated signaling pathways identified by proteomics in the STI1+/-/ISO heart, the inhibition
of NRF2 signaling was observed. The immunofluorescence data obtained using anti-NRF2 staining,
confirmed a reduction in the STI1+/-/ISO heart relative to WT/ISO heart (Intensity/area: WT 4+2; WT/ISO
27.248; STI1+/- 6.8+1.5; STI1+/-/I1SO 4.1+1.7; N=3 hearts). An upregulation of NRF2 was observed in the STI1-
TGA mice treated with ISO, a finding that opposes the NRF2 reduction observed in the STI1+/-/ISO heart. To
gain further insight into this relationship, we transfected NRCMs with siRNA directed to STI1. Cardiomyocytes
transfected with STI1-siRNA exhibited an 80% reduction in STI1 mRNA, and an increase in ROS relative to
MOCK transfected cells (Intensity/area: MOCK 336+16.6; siRNA 779+80; N=44 cells/3 cultures). Similar
findings were observed in NMCMs isolated from STI1+/- mice. In light of these observations, we sought to
determine whether STI1-deficiency would enhance the susceptibility of NMCMs to ROS-induced cell death.
To address this question, we treated STI1+/- and WT cardiomyocytes with the hypoxia-mimetic agent CoCl2
for 12h. STI1+/- cardiomyocytes exhibited a greater degree of cell death in response to CoCl2 relative to WT
(%Dead cells: WT 3+1.3; WT/CoCl2 22.4+1.7; STI1+/- 3.2+1.3; STI1+/-/CoCl2 32.6+2.9; N=3). NRCMs
transfected with STI1-siRNA exhibited a comparable elevation in cell death in comparison to MOCK group.
Supporting the proteomic data, NRCMs transfected with STI1-siRNA do not exhibit an increase in NRF2 levels
in response to CoCl2. Conclusion: Our findings underscore the pivotal role of STI1 in the regulation of NRF2
levels and survival under stress conditions within cardiomyocytes. These findings highlight the potential
therapeutic value of this co-chaperone in the context of cardiovascular disease. Support: CAPES, FAPEMIG,
CNPq, Pro-reitoria de Pesquisa-UFMG Protocol: 97/2022
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CARDIAC INFLAMMATION DURING TAKOTSUBO-LIKE CARDIOMYPATHY IS WORSE AT NIGHT PHASE IN
FEMALE MICE

FERNANDA TUPINI DAS DORES, BRUNO SANCHES LIMA, FERNANDO P SOUZA-NETO, ANDERSON KENEDY SANTOS, MARCOS
ELIEZECK, SERGIO A SCALZO, CIBELE ROCHA RESENDE, SILVIA CAROLINA GUATIMOSIM FONSECA

Fisiologia e Farmacologia, UFMG, UNIVERSIDADE FEDERAL DE MINAS GERAIS, Pediatrics, Yale, Dept of Integrative
Biology and Physiology, University of Minnesota

2- Fisiologia Cardiovascular

Introduction: Takotsubo cardiomyopathy (TC) is an acute cardiac event in which physical and emotional
stressors induce the release of high levels of catecholamines. It primarily affects women leading to
detrimental cardiac changes such as cell death and inflammation. It has been demonstrated that myocardial
inflammation plays a pivotal role in the pathogenesis of TC. Given that the immune response exhibits a
diurnal rhythm, it is of major importance to study the implications of the time of the day for the TC.
Objective: To investigate the impact of the time of day on the morphological and inflammatory outcomes of
TC. Methods: A single intraperitoneal dose (300mg/kg) of isoproterenol (I1SO) was used to induce the TC in
mice. Female C57BL/6 mice, aged 10-12 weeks, weighting 20-25g, were divided in 4 experimental groups:
CTRL ZTO (treated with saline at 7 am) and ISO ZTO; CTRL ZT12 (treated with saline at 7 pm) and ISO ZT12.
The experimental design consisted of 6-8 animals per group. After 72 hours of ISO-treatment, the animals
were sacrificed, and the hearts were processed for histology and flow cytometry analysis. We used 2-way
ANOVA following the appropriate post-hoc test for statistical analysis, and null hypothesis was rejected when
p<0.05. Results: ISO induced greater cardiac hypertrophy at ZT12 compared to ZTO, which was accompanied
by cellular hypertrophy (ZT12: 433.8um2 %+ 7.0 vs ZT0: 383um2+7.0). Immunofluorescence for NFAT, a pro-
hypertrophic transcription factor, indicated a higher increase in its fluorescence at ZT12 (ZT12: 6.5A.U. £ 0.4
vs ZTO: 3.9A.U. £ 0.1). Although the Evans Blue assay showed that ISO induced similar cell death at both ZTO
and ZT12, flow cytometry analysis revealed a greater elevation in the number of leukocytes (CD45+ cells)
(ZT12: 529.1 cells/mg + 93.3 vs ZT0: 241.2 cells/mg + 28.3), macrophages (CD45+Ly6G-Ly6CintCD64high
cells) (ZT12: 402.1 cells/mg + 75.9 vs ZTO: 146 cells/mg + 28.2), and monocytes (CD45+Ly6G-
Ly6ChighCD64int cells) (ZT12: 376.5 cells/mg + 67 vs ZTO: 131.5 cells/mg + 27.8) in response to ISO at ZT12
compared to ZTO. The increase in CCR2+MHC-Ilhigh cells was observed in ISO treated-mice at both ZTs (ZT12
= 84.2 cells/mg + 18 vs ZTO = 65.0 cells/mg + 14.4), while the increase in CCR2+MHC-Illow monocytes was
restricted to mice treated at ZT12 (ZT12: 139 cells/mg + 27 vs ZT0: 31 cells/mg + 6). Immunofluorescence
for CD68 confirmed the higher presence of macrophages in the heart of mice treated with ISO at ZT12 (ZT12:
4.3A.U. £0.3 vs ZTO: 2.5A.U. + 0.26). Conclusion: I1SO overload is influenced by time of the day in female
mice, resulting in more severe inflammation and subsequently worst cardiac phenotype at ZT12. These
findings represent an important step towards a better understanding of the pathogenesis of TC and can
contribute for the improvement of current therapeutic approaWe demonstrate for the first time that the
cardiac immune response following ches. Support: CNPq, CAPES, FAPEMIG Protocol: CEUA: 175/2021
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Using the new DREADD-hM3Dq/Cre-lox model of Gq Signaling in Cardiomyocytes to gain insights into
Reverse Remodeling

MARIO DE MORAIS E SILVA- SERGIO SCALZO, ANDRE MONTEIRO, ITAMAR COUTO, VICTOR MOURA, VITORIA GANDRA, SILVIA
GUATIMOSIM

Fisiologia e Biofisica, UFMG

2- Fisiologia Cardiovascular

Introduction: Cardiac remodeling is a marker of heart disease severity. Under stress conditions,
cardiomyocytes (CMs) suffer hypertrophy and increase calcium transient as a form to maintain cardiac
function. Normalization of these parameters has been described in different conditions, although it does not
occur frequently in clinical observations. To investigate mechanisms involved in reverse remodeling we used
the DREADD technology along with the CRE-lox system to produce mice that express the DREADD-hM3Dq
receptor exclusively in CMs. hM3Dq is a mutated receptor that couples to the Gq signaling when activated
by clozapine N-oxide (CNO) to produce classical effects of this pathway. Gq is a common via shared by
different molecules that are clinically relevant. Objective: To characterize the occurrence of reverse
remodeling in the DREADD-hM3Dq model of Gqg activation. Methods: We used male mice (8 weeks-old 20g)
in which CMs expressed the hM3Dq by crossing DREADD and CRE animals (hM3Dg/CRE). To assess whether
the percentage of CMs with hM3Dq activation influences the occurrence of reverse remodeling, we
developed a new model using an adeno-associated virus type 9 to delivery CRE, and titrated the virus in
order to promoted a mosaic hM3Dq expression in 25% of CMs (CEUA:243/2021; 68/2022). Mice received
CNO (0.5mg/Kg) for 3 or 7 days. To assess the occurrence of reverse remodeling, following the CNO
treatment mice were let at rest for 14 days without CNO (R14). To analyze hypertrophy and Ca2+ transient,
CMs were isolated and loaded with the Ca2+ dye Rhod-2AM. Data are presented as MEAN + SEM. one-way/
Tukey. Results: CNO treatment for 3 and 7 days induced CM hypertrophy (um2): hM3Dq (control): 2258+87
(n=5) versus hM3Dq/CRE (CNO3) 3092+64 (n=4) versus hM3Dg/CRE (CNO7) 2993479 (n=3). After the resting
period, hypertrophy reversion was observed only in the hM3Dg/CRE (CNO3-R14) (um2): 2618451 (n=4),
since hypertrophy was still seen in the (CNO7-R14) 2895,04+95 (n=3). Consistently, 3 days of CNO treatment
induced an increase in Ca2+ transient fluorescence, which was reversed after 14 days of rest (F/F0): hM3Dq
(control) 2,2040,43 (n=5) versus hM3Dg/CRE (CNO3) 2,64+0,40 (n=4) versus hM3Dg/CRE (CNO3-R14) 2,13
+ 0,34 (n= 4). Once again, the reversal of the Ca2+ increase was not observed in the group hM3Dg/CRE
(CNO7-R14) 3,02+0,05 (n=3). Strikingly, in the mosaic model with only 25% of CMs expressing the hM3Dq,
when subjected to CNO treatment for 7-days, we observed CM hypertrophy, which was reversed following
14-days of rest. Comparison in the mosaic was performed between CMs expressing hM3Dg (Gg+) or not
(Gg-) from the same heart. Likewise, Ca2+ transient increased in response to 7-day CNO (F/F0): (Gg-) 2,54 +
0,41 versus (Gg+) 3,08 + 0,49, and it reversed following the rest period. Conclusion: From these data we can
draw important conclusions: Pathological remodeling is maintained in the heart even in the absence of the
initial stimuli, as seen in the CNO7-R14 group. The occurrence of reverse remodeling is influenced by the
duration of the pathological stimuli (3 or 7 days) and the number of CMs affected by stimulus (25% or 100%).
Support: CNPg, CAPES, FAPEMIG. Protocol: 243/2021 and 68/2022
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EFEITO AGUDO DO FERULATO DE ETILA SOBRE PARAMETROS HEMODINAMICOS DE RATOS SHR E
WISTAR

LEONARDO GUEDES RODRIGUES, JOSE GUILHERME VERAS DE ASSUNCAO, SAMUEL DE SOUSA PEREIRA ARAUJO, JOAO PAULO
JACOB SABINO

Biofisica e Fisiologia, UFPI

2- Fisiologia Cardiovascular

Introduction: A Hipertensao Arterial Sistémica (HAS) é uma condicdo clinica multifatorial caracterizada pela
elevacdo sustentada dos niveis presséricos acima de 140 mmHg (pressdo arterial sistdlica, PAS) e/ou 90
mmHg (pressdo arterial diastdlica — PAD). O rato espontaneamente hipertenso (SHR) é considerado um dos
melhores modelos de HAS, por mimetizar as alteragdes funcionais observadas em humanos, como
hiperatividade simpatica e redugdo do tonus vagal, e, em alguns casos, respondem aos tratamentos de forma
semelhante aos humanos. O Ferulato de etila (FE), um fenilpropandide presente em plantas, especialmente
em graos como arroz e milho, podem exercer efeitos terapéuticos, apresentando uma ag¢ado anti-inflamataria,
antioxidante, neuroprotetora e cardioprotetora. No entanto, ndo existem relatos da acao do FE sobre o
sistema cardiovascular de ratos SHR e Wistar. Objective: Avaliar o efeito agudo do FE nos parametros
hemodinamicos de ratos SHR e Wistar Methods: Os experimentos foram realizados em ratos Wistar (250g a
300g) e SHR (200g a 250g), machos e organizados em 8 grupos com 7 amostras: Wistar veiculo, Wistar FE
7,5 mg/kg, Wistar FE 15 mg/kg, Wistar FE 30 mg/kg, SHR veiculo, SHR FE 7,5 mg/kg, SHR FE 15 mg/kg, e SHR
FE 30 mg/kg. Os ratos foram anestesiados com cetamina (80 mg/kg) e xilazina (20 mg/kg) e submetidos a
canulacdo da artéria e veia femoral para o registro da pressdo arterial pulsatil (PAP) e administracdo
intravenosa de drogas, respectivamente. Apds 48 horas da cirugia, os animais receberam salina heparinizada
na canula arterial para prevenir codgulos e foram conectados ao transdutor de pressdo para registro da
pressdo arterial pulsatil (PAP) a 2000 Hz. Durante 60 minutos de aclimatagdo, os parametros hemodinamicos
foram estabilizados. Apds um registro basal de 30 minutos, os efeitos do composto ou veiculo foram
avaliados por 60 minutos, com intervalos entre as doses de 20 minutos. A partir da PAP, foram obtidas a
pressdo arterial sistdlica (PAS), diastdlica (PAD), média (PAM) e a frequéncia cardiaca (FC) durante o
monitoramento. A canula venosa foi conectada a uma extensdo de tubo para facilitar a administracdo de
drogas. Results: Os resultados mostraram que as doses de 7,5; 15 e 30 mg/kg, administradas por via
endovenosa, promoveram, em Wistar, reducdes significativas da PAS (A=-21%3;-27+6;-29+6 vs 7+6 mmHg),
PAD (A=-23+6;-33+6;-4246 vs 0+2 mmHg), PAM (A=-2245;-31+6;-3816 vs 2+3 mmHg) e FC (A=-166+48;-
272+43;-291+44 vs-1249 bpm), em comparagdo ao grupo Wistar veiculo. Ja nos SHR, as doses de 7,5; 15 e
30 mg/kg também promoveram reducdes significativas na PAS (A=-24+7;-36+7;-4745 vs 1+2 mmHg), PAD
(A=-2145;-3146;-5446 vs-1+1 mmHg) e PAM (A=-22+6;-32+4;-5245 vs 0+2 mmHg), no entanto, na FC
apenas as doses de 15 e 30 mg/kg obtiveram reducdes significativas (A=-187+44;-243+32 vs-8+3 bpm),
quando comparado ao grupo controle SHR. Conclusion: Com base nos resultados observados, podemos
concluir que o FE promoveu uma redugédo significativa nos valores pressoricos, advindo, pelo menos em
parte, de uma intensa bradicardia em ratos Wistar e SHR. Esses efeitos sugerem um potencial efeito anti-
hipertensivo da substdncia em estudo, necessitando, ainda, caracterizar o mecanismo de agdo sobre o
sistema cardiovascular. Support: Bolsa de Doutorado FAPEPI Protocol: 804/2023
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Short-term Mitoquinone treatment on Cardiac Perfomance After Myocardial Infarction

LAIS DE OLIVEIRA TRAICHEL, GEORGIA AZEVEDO DE OLIVEIRA TRAICHEL, SARA BIANCA OLIVEIRA MENDES, KATYANA KALINE
SILVA FERREIRA, ANNA KAROLINA NASCIMENTO COSTA, THIAGO BARBOSA SPALENZA, EDUARDO HERTEL RIBEIRO, AURELIA
ARAUJO FERNANDES, IVANITA STEFANON
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2- Fisiologia Cardiovascular

Introduction: Mitochondrial dysfunction has been identified as a key perturbation underlying numerous
pathologies, including myocardial ischemia-reperfusion injury, which leads to impaired left ventricular
systolic function and compensatory cardiac hypertrophy. Mitoquinone (MitoQ) has been studied as a
protective agent against oxidative damage and mitochondrial dysfunction caused by these heart injuries.
Objective: To evaluate the effects of Mitoquinone treatment on cardiac performance 7 days after acute
myocardial infarction (MI) induced by the permanent occlusion of a branch of the left coronary artery.
Methods: Wistar male rats, 10-12 weeks old, after Ml surgery by ligation of the left anterior descending
coronary artery or sham surgery, were divided into groups: Sham, Ml, Sham+MitoQ, and MI+MitoQ. MitoQ
(4,36mg/Kg/day) was administred in drinking water during 7 days after MI. Echocardiography studies were
performed using Vivid T9, Philips Medical Systems, GE Healthcare. The performance of the left ventricle (LV)
was assessed using parasternal long and short-axis. The parameters analysed wewre: LV end-diastolic
diameter (LVEDD), LV end-systolic diameter (LVESD), LV end-diastolic volume (LVEDV), LV end-systolic volume
LVESV, ejection fraction (EF), ejection fraction shortening (EFS). Ponderal parameters were analysed: lungs
and heart were weighed, infarct area (IA) was measured. Data are expressed as mean+SEM. Two-way ANOVA
and t-test were used; p<0.05 was considered significant; Fisher's or Tukey's post-tests were applied. Results:
The IA did not differ between groups (Ml %=50.15+4.5; MI+MitoQ %=49.45+1.8). Heart failure was
confirmed using the parameters: EF less than 50%, pulmonary congestion or right ventricular hypertrophy.
Infarcted animals had greater weight loss (A=Final body- Initial body) (ASham=6+3.8g; ASham+MitoQ=-5+5g;
AMI=-22+18g*; AMI+MitoQ=-3016g*#; p<0.05: *vs Sham; #vs Sham+MitoQ). Delta lung weight (wet lung
weight — dry lung weight) in MI+MitoQ was decreased compared to MI (Sham=3.9+0.3g;
Sham+MitoQ=3.5+0.2g; MI=8.1+0.6g*#; MI+MitoQ=5.7+0.4g*#8&; p<0.05: *vs Sham; #vs Sham+MitoQ; &vs
Ml). Echocardiographic parameters showed differences due to infarction, but not in response to MitoQ
treatment. LVEDD, LVEDS, LVEDV, LVESV, EF, and EFS were not different between the Ml groups, suggesting
that the treatment was not able to change these parameters, at least in the short term (LVEDD:
Sham=7.2940.22mm; Sham+MitoQ=7.43+0.28cm; MI=8.78+0.68%;, MI+MitoQ=8.97+0.16*#; LVEDS:
Sham=4.32+0.23; Sham+MitoQ=4.38+0.22; MI=7.1+0.55*; MI+MitoQ=6.94+0.23*#; EF: Sham=76.63+1.9%;
Sham+MitoQ=77.1+1.8%; MI=45.3+3.3%*; MI+MitoQ=50.4+2.8%*#; EFS: Sham = 40.8+1.8%; Sham+MitoQ
= 41.3+£1.7%; MI= 19.8+1.7*; MI+MitoQ = 22.73+1.7*#; p<0.05: *vs Sham; #vs Sham+MitoQ). LV free wall
thickness was not diferente in Ml treated with MitoQ (Sham=2.41+0.28cm; Sham+MitoQ=2.35+0.34cm;
MI=1.33+0.38*; MI+MitoQ=1.38+0.66*#; p<0.05: *vs Sham; #vs Sham+MitoQ. Conclusion: Mitoquinone
treatment attenuated pulmonary congestion in infarcted animals but did not alter left ventricular or right
ventricular masses. Additionally, Mitoquinone treatment did not change cardiac function as evaluated by
echocardiography in the early term after myocardial infarction. Support: FAPES, CAPES, CNPg, UFES Protocol:
CEUA — UFES: 06 / 2023
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Targeted Gi signaling activation exclusively in cardiomyocytes treats cardiac damage induced by
adrenergic overload

MARCOS ELIEZECK DOS SANTOS INACIO, SERGIO RICARDO ALUOTTO SCALZO JUNIOR, MATEUS CHAVES DA COSTA, VICTOR
MOURA VIDAL COSTA, DAVI EMMANUEL LOPES, CIBELE ROCHA-RESENDE, THAIS MARQUES DA SILVA, HELIO CESAR SALGADO,
SILVIA CAROLINA GUATIMOSIM FONSECA

Fisiologia, UFMG, Fisiologia, USP

2- Fisiologia Cardiovascular

Introduction: G-protein coupled receptors (GPCRs) play a pivotal role in the modulation of cardiac function.
Hyperactivity of the Gs and Gqg pathways is frequently associated with the development of cardiac disease.
Conversely, activation of the Gi pathway via ACh binding to the muscarinic type 2 receptor is associated with
cardioprotection. Objective: Here, we targeted Gi signaling activation exclusively in cardiomyocytes (CMs)
and assessed its ability to treat cardiac damage induced by adrenergic overload. Methods: To selectively
activate Gi in CMs, we crossed the R26-LSL-Gi-hMD4i model with Myh6-CRE to create Myh6-hM4Di mice, in
which we can activate Gi upon CNO stimulation. 8 wks old male and female mice were subjected to the
following procedures: Protocol 1: In vitro treatment of isolated CMs with isoproterenol (ISO, 50nM) and
clozapine N-oxide (CNO, 100nM). Protocol 2 (prevention): In vivo treatment with ISO (25 mg/kg/day) with
or without CNO (0.5 mg/kg/day) for 7 days. Protocol 3 (treatment): To implement this protocol, we identified
when the ISO-induced lesion does not heal spontaneously. We found that 3 days of ISO injection induced
hypertrophy, inflammation, and CM death. Then we applied protocol 3: in vivo treatment with ISO for 7 days
followed by CNO for the last 4 days. Mice were sacrificed on day 8. Statistical analysis: Student's t-test or
Tukey's One-Way ANOVA post hoc test. Results: To confirm activation of the Gi pathway in CMs, the cells
were exposed to CNO or ACh (positive control for Gi activation), and the contraction was recorded. Myh6-
hM4Di cells exhibited a diminished shortening area upon CNO stimulation (in um2: CTR 565+34 vs CNO
342433 vs ACh 320430; n=40 cells per group), whereas no effect was observed in cells from Myh6-CRE or
hM4Di mice. After confirming the functionality of the model, we next investigated whether CM-derived Gi
activation would attenuate ISO-induced tissue injury (protocol 2). CNO treatment of Myh6-hM4Di mice
prevented the ISO-induced pathological remodeling, including cardiac hypertrophy (HW/TL mg/cm: CTR
78+3 vs ISO 95+1 vs CNO+ISO 77%3; n=9 mice) and CMs enlargement (in um2: CTR 262747 vs ISO 317540
vs CNO+ISO 2584+54; n=220 cells). immunofluorescence analysis revealed that the CNO-treated group
exhibited a reduction in I1SO-induced cell death, a diminished recruitment of inflammatory cells, and a
decreased activation of fibroblasts. Additionally, the upregulation of collagen | and Ill transcripts by ISO was
prevented by CM-restricted Gi activation with CNO. In light of these protective effects, we evaluated whether
late CNO treatment could reverse pre-existing cardiac injury. The results of protocol 3 demonstrated that
late Gi activation in CMs effectively reversed the ISO-induced cardiac hypertrophy (HW/TL mg/cm: CTR 7942
vs I1SO 9742 vs CNO+ISO 82+2 n=17 mice) and CM hypertrophy (in um2: CTR 1987437 vs ISO 264144 vs
CNO+ISO 2116+40; n=222 cells), inflammatory infiltrate and upregulation of transcripts for collagen | and IIl.
Echocardiographic data demonstrated the efficacy of late CNO treatment in the prevention of I1SO-induced
injury (ejection fraction in %: CTR 5442 vs ISO 4441 vs CNO+ISO 51+2; n= 9 mice). Conclusion: This is the first
demonstration that targeted activation of Gi in CMs protects against cardiac injury induced by adrenergic
overload. These intriguing data reveal the role of CM-Gi in orchestrating cardiac repair, possibly involving
dynamic interactions between CMs, macrophages, and fibroblasts. Support: CNPg/CAPES/FAPEMIG.
Protocol: 102/2022
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Vascular Reactivity in Spontaneously Hypertensive Rats with Magnesium Supplementation

LIVIA SEIF EDDINE, LIVIA SUZANO DE PAULA DOS SANTOS, PAULA DOS SANTOS ATHAYDE, MICHELLE ROSSANA MARTINS
HORTELAN, AURELIA ARAUJO FERNANDES, IVANITA STEFANON

Ciéncias Fisioldgicas, Universidade Federal do Espirito Santo

2- Fisiologia Cardiovascular

Introduction: Magnesium is a mineral that plays a crucial role in blood pressure regulation by modulating
vascular reactivity. A diet rich in magnesium has been suggested to have antihypertensive effects. However,
the impact of magnesium chloride (MgCl2) supplementation on vascular tone and reactivity remains unclear.
Objective: This study aimed to investigate the hypothesis that a diet rich in MgCI2 reduces vasoconstrictor
response. Methods: Thirty six-week-old male Spontaneously Hypertensive Rats (SHR), weighing between 90
and 120 grams, were divided into two groups. The SHR-Mg group received a daily dose of 50 mg/kg of MgCl2
in their drinking water for two months, while the SHR-CT group received plain water. Following the treatment
period, aortic vascular reactivity was assessed in response to increasing concentrations of phenylephrine
(PHE, % KCI 75 mM). The evaluation was conducted in the presence of various inhibitors and antioxidants,
including NS398 (a selective COX2 inhibitor), ML171 (a selective NOX inhibitor), Tiron (an antioxidant), MitoQ
(a mitochondria-targeted antioxidant), Apocynin (a non-selective NADPH oxidase inhibitor), L-NAME (a nitric
oxide synthase inhibitor), and Indomethacin (a cyclooxygenase inhibitor). These assessments were
conducted both in the presence and absence of the endothelium (E-). Data were analysed using Student’s
t-test (Animal Ethics Committee at UFES: 16-2020). Results: The maximum response (Rmax) to
phenylephrine was significantly lower in the magnesium-treated group compared to the control group (SHR-
Mg: 103.3+7.2, N= 8; SHR: 139.6+9.6, N=10, % KC| 75 mM, p<0.05). This difference disappeared when the
endothelium was removed (E-) and NOS was inhibited (LNAME: SHR-Mg: 159.4+6.44, N=14; SHR:
145.5+7.31, N=8, % KCI 75 mM, p>0.05),(SHR-Mg E-: 172.1+15.27, N=11; SHR E-: 196.3+17.56, N=12, % KClI
75 mM, p>0.05). COX-2 inhibition also showed significant differences (SHR-Mg NS398: 92.52+7.87, N=8; SHR
NS398: 117.2+13.57, N=8, % KCl 75 mM, p>0.05). The NOX inhibitor (ML171) reduced the Rmax in both
groups: SHR-Mg ML171: 68.24+11.34, N=7; SHR ML171: 89.16+9.91, N=10, % KCI 75 mM, p>0.05. However,
in the presence of Tiron, MitoQ and APO, the Rmax to PHE was normalized among groups (TIRON: SHR-Mg:
98.9745.45, N=5; SHR: 110.945.02, N=6, % KC| 75 mM, p>0.05; MITOQ: SHR-Mg: 113.1+8.54, N=5; SHR:
120.1+3.56, N=3, % KCI 75 mM, p>0.05; APO: SHR-Mg: 91.45+10.83, N=5; SHR: 125.6+9.73, N=3, % KCl 75
mM, p>0.05). Conclusion: The findings of this study indicate that two-month supplementation with
magnesium chloride decreases the vasoconstrictor response in aortic rings of SHR dependent on the
oxidative stress pathways. Support: FAPES (Fundagdo de Apoio a Pesquisa do Espirito Santo) Protocol: UFES
Animal Ethics Committee 1
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Evolution of Blood Pressure Based on a Diet Rich in Magnesium Chloride in Spontaneously Hypertensive
Rats (SHR)

LIVIA SUZANO DE PAULA DOS SANTOS, LIVIA SEIF EDDINE, PAULA DOS SANTOS ATHAYDE, MICHELLE ROSSANA MARTINS
HORTELAN, AURELIA ARAUJO FERNANDES, IVANITA STEFANON

Departamento de Ciéncias Fisioldgicas, UFES

2- Fisiologia Cardiovascular

Introduction: Arterial hypertension (AH) remains the leading cause of cardiovascular disease (CVD), affecting
approximately 1 billion people worldwide. Epidemiological studies suggest that diet plays an important role
in determining AH. Recently, it has been shown that magnesium supplementation can help control and even
reduce blood pressure levels, but these studies are inconsistent. Objective: The present study aimed to
investigate the hypothesis that a diet supplemented with MgCl2 helps control and even modify blood
pressure in hypertensive rats. Methods: Spontaneously hypertensive rats (SHR), male animals aged 6 weeks
old (120-200 g), were divided into two groups: a treatment group that received a daily supplementation dose
of 50 mg/kg of MgCl2 (via drinking water for two months) (SHR-Mg), and control group that received no
treatment (SHR). Blood pressure (BP) was measured weekly using the tail-cuff plethysmography method.
The recorded arterial pulses were individually analyzed using a one-way ANOVA test with post hoc Tukey
analysis (UFES Animal Ethics Committee 16-2020). Results: Systolic arterial pressure (SAP) at the beginning
and at the end of 8 weeks-treatment period were comparable between the SHR-Mg group (Initial SAP
SHR:156.9 + 5.7 vs SHR-Mg:167 + 5.8 mmHg, n=11; End SAP SHR: 164 + 4.9 vs SHR Mg:175 + 5 mmHg, n=9).
Diastolic blood pressure was not affected by Mg2+ treatment. Initial and final heart rates (HR) did not show
any significant differences between the groups (Initial HR SHR:360 + 5 vs SHR-Mg:345 + 8 bpm, n=11 and
End HR SHR:336 + 7 vs SHR-Mg:351 + 5 bpm). Conclusion: In conclusion, the results of this study indicate
that an eight-week supplementation with MgCl2 at a dose of 50 mg/kg/day did not lead to any significant
changes in blood pressure or heart rate in SHR animals. Support: FAPES (Fundagdo de Amparo a Pesquisa do
Espirito Santo) e CNPg (Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico) Protocol: UFES
Animal Ethics Committee 1
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A sinalizagdo colinérgica e adrenérgica regulam a maturacdo do cardiomidcito.

MATEUS CHAVES DA COSTA, MARCOS ELIEZECK DOS SANTOS INACIO, VICTOR MOURA VIDAL COSTA, SERGIO ALUOTTO SCALZO
JUNIOR, FERNANDO ARAUJO ESPANHOL, IAGO NASCIMENTO PINHEIRO, SILVIA CAROLINA GUATIMOSIM FONSECA

Fisiologia e Bioffsica, UFMG, UNIVERSIDADE FEDERAL DE MINAS GERAIS/ UP Universidade do Porto

2- Fisiologia Cardiovascular

Introduction: A maturacdo dos cardiomidcitos (CMs) envolve mudangas significativas na expressdo génica,
no perfil metabdlico e em sua estrutura. Os mecanismos moleculares que controlam essa maturacgdo ainda
ndo sdo completamente compreendidos. Recentemente, demonstramos que a sinalizacdo adrenérgica
desempenha um papel crucial na maturagdo dos CMs, com seus componentes se desenvolvendo
principalmente até o 212 dia de vida pds-natal (Eliezeck e Jesus et al., 2024). Objective: Considerando a
relacdo antagdnica entre as sinalizacGes adrenérgica e colinérgica na manutencdo da homeostase, este
trabalho visa investigar o papel destas sinalizagdes no desenvolvimento cardiaco pds-natal. Methods:
Utilizamos camundongos machos e fémeas entre 1 e 21 dias, das linhagens C57BL6/J (WT) e Chat-ChR2, que
apresentam aumento na atividade colinérgica sistémica (ACh), além de ratos Wistar de 1 a 3 dias de idade
para cultura de CMs. Executamos trés protocolos distintos: Protocolo 1: Tratamento in vivo de camundongos
WT com Propranolol (PRO) (5 mg/kg/dia) de P11 a P20 com eutandsia no P21. Protocolo 2: Eutandsia de
animais Chat-ChR2 e seus littermates (CTR) no P8. Protocolo 3: Tratamento in vitro de cultura de CMs
neonatais de ratos com ACh e o anticolinesterasico Piridostigmina (Pyr), 10 uM cada. Andlise estatistica: t-
Student. Results: Inicialmente, observamos que os camundongos tratados com PRO apresentaram uma
reducdo no peso do coracdo/comprimento da tibia (HW/TL) em relacdo aos seus littermates tratados com
salina (mg/mm: CTR 3.74+0.1 vs PRO 3.30+0.09 n=5 camundongos). Esse achado foi corroborado por uma
reducdo na area da secdo transversal dos cardiomidcitos (in um2: CTR 17143 vs PRO 15242 n=241 células
de 4 camundongos), posteriormente confirmada em midcitos ventriculares isolados (in um2: CTR 1207429
vs PRO 987434 n=120 células de 5 camundongos). O tratamento com PRO ndo alterou a frequéncia de
midcitos binucleados; no entanto, aumentou a proporcdo de células mononucleares em relagdo aos
controles. Todos esses aspectos supracitados sdo considerados anti-maturacionais. Decidimos, portanto,
avaliar outro importante aspecto maturacional, a janela proliferativa, que se encerra entre P7 e P10.
Aplicamos o protocolo 2 e constatamos que animais Chat-ChR2 apresentaram um maior nimero de CMs em
proliferacdo no P8 em comparagdo com seus littermates (nUmero de células Ki67+ por campo: CTR 9,0+1,1
vs Chat-ChR2 18,4+1,3; n=5 coracles). Utilizando o protocolo 3 para mimetizar um ambiente
hipercolinérgico em cultura de CMs neonatais, tratando-os com ACh e Pyr, observamos que o aumento da
disponibilidade de ACh em cultura reduzia a area dos CMs (CTR 803,9+31,8 vs ACh+Pyr 666,4+19,3; n=4
culturas). Esses achados sugerem que a hiperativagdo colinérgica durante a janela maturacional interfere
negativamente na maturacdo dos CMs, prolongando sua janela proliferativa e atenuando seu crescimento
fisiolégico. Conclusion: Nossos achados mostram que o aumento da sinalizagdo colinérgica pode atrasar o
desenvolvimento normal dos CMs, prolongando a janela proliferativa, prejudicando a hipertrofia fisioldgica
do coragdo e dos CMs, além de aumentar a proporgdo de células mononucleadas. Support: CAPES, CNPq,
FAPEMIG Protocol: 29/2021
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Modulacdo Seletiva da Via Gi em Cardiomidcitos: Impacto na Cardiomiopatia e Resposta Inflamatdria
em um Modelo Mosaico de 30% de expressao

NAOMI ALVES REZENDE, MARCOS ELIEZECK DOS SANTOS INACIO, MATEUS CHAVES DA COSTA, TAMIRES AMORIM MARINHO,
CIBELE ROCHA RESENDE, SILVIA CAROLINA GUATIMOSIM FONSECA
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2- Fisiologia Cardiovascular

Introduction: Os GPCRs sdo importantes moduladores da fungdo cardiaca. Estudos demonstram que em
casos de eventos cardioestressores, os niveis de catecolaminas intersticiais aumentam drasticamente (100 a
1000 vezes), especialmente a noradrenalina, que passa a estimular a via Gs de forma crénica. Como a via Gi
se opGe funcionalmente a via Gs, ela tem sido investigada como um importante via cardioprotetora.
Objective: Nosso objetivo foi investigar o impacto da sinalizagdo Gi restrita a 30% dos cardiomidcitos em
resposta a cardiomiopatia induzida pelo Isoproterenol (ISO). Para isso, utilizamos a tecnologia DREADD em
combinagdo com o virus AAV9. Methods: Injetamos o AAV9 em camundongos machos e fémeas da linhagem
hM4Di com 1 dia de vida e aguardamos até 8 semanas para iniciarmos os experimentos. A expressdo do
receptor mutante foi induzida pela enzima CRE, carreada pelo virus AAV9, sob controle do promotor da
troponina-T, especifico dos cardiomidcitos (CMs). Esse processo resulta em um coragdo em mosaico, com
cardiomidcitos infectados expressando o receptor (hM4Di+) e ndo infectados (hM4Di-). A via Gi é ativada
em células hM4Di+ pelo ligante N-Oxido-Clozapina (CNQO). Submetemos esses animais a um protocolo de
ISO (25 mg/kg/dia por 7 dias) e tratamos concomitantemente com CNO (0,5 mg/kg/dia), 30min antes de
cada dose de ISO. No oitavo dia, realizamos a eutanasia. A taxa viral utilizada, denominada como baixa,
infecta aproximadamente 30% dos midcitos. Analise estatistica: t-Student e One-Way ANOVA-post hoc de
Turkey. Results: Primeiramente, confirmamos que a carga viral utilizada levava e a infeccdo de 30% dos
cardiomiocitos (CMs). Em seguida, investigamos o impacto da ativacdo Gi em 30% dos CMs na progressao
da fisiopatologia cardiaca. De forma interessante, nds observamos que a ativagdo Gi em 30% dos CMs era
suficiente para prevenir o desenvolvimento da hipertrofia cardiaca induzida pelo ISO (Peso do coragdo
normalizado pela tibia, mg/cm: CTR 86.5+1.7 vs ISO 96.7+3.3 vs CNO+ISO 86.2+1.1; n=4 corac¢les por grupo).
Em seguida, isolamos esses CMs e analisamos a drea das células positivas (Gi+) e negativas (Gi-) em cada
grupo com ou sem tratamento com CNO. Ndo observamos diferenca na area dos cardiomidcitos em
condic¢des basais (CTR ndo tratado: Gi+ 1639+41 vs Gi-: 1593+51; n=70 células por grupo de 4 coragbes,
p=0.5) nem em resposta ao estimulo hipertréfico (ISO: Gi+: 1858168 vs G-: 1820+66; n=45 células por grupo
de 4 coragGes, p=0.7). No entanto, no grupo em que os animais infectados foram tratados com CNOI+SO, a
hipertrofia das células Gi+ foi mitigada, enquanto CMs Gi- hipertrofiaram normalmente (CNO+ISO: Gi+:
1946155 vs Gi-: 1604+65; n=45 células de 4 coragdes, p=0.0001). Além disso, realizamos imunofluorescéncia
em fatias do tecido cardiaco para células inflamatdrias (células CD68+) e constatamos que em coragdes de
animais tratados com CNO+ISO, as células inflamatdrias se localizavam mais distantes de CMs Gi+ e mais
préximas de CMs Gi-, sugerindo que os CMs Gi+ podem estar protegidos da lesdo cardiaca. Conclusion:
Nossos resultados indicam que a ativacdo da via Gi em 30% dos cardiomiécitos é eficaz para mitigar a
cardiomiopatia induzida por ISO. Esses dados suportam um potencial papel citoprotetor da via Gi no CM.
Support: CNPg/CAPES/FAPEMIG. Protocol: 102/2022
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Gq protein activation in cardiomyocytes modulates the population of resident macrophages

HENRIQUE ABRAMO MENDES, GIOVANE PIRES, MARIO MORAIS SILVA, SILVIA GUATIMOSIM, CIBELE ROCHA RESENDE

Fisiologia e Biofisica, UFMG

2- Fisiologia Cardiovascular

Introduction: Recent studies have shown the cardioprotective role of resident macrophages in the
progression of cardiac diseases. Data from our group have demonstrated that activation of Gqg protein in the
cardiomyocyte leads to an increase in the number of cardiac macrophages. Objective: The aim of this study
is to characterize dynamic changes in macrophage subsets in the heart of DREADD-Gg mice. Methods: To
activate the Gq protein signaling pathway in cardiomyocytes, we treated 5-week-old male and female
DREADD-Gg mice and littermate controls (CTR) with clozapine N-oxide (CNO; IP, 0,5mg/kg) for 7 days. To get
further insight into the identity/ontogeny of cardiac macrophages, we performed a combination of
immunofluorescence and flow cytometry. Results: Flow cytometry experiments have shown that the
number of CD64+ macrophages has increased in the heart of DREADD-Gq (147.9+/-12.9) mice in comparison
to littermate controls (105.2+/-10.87). In order to understand the participation of each subset in this
increased population we performed a gating strategy focusing on CCR2- resident macrophages, in which we
observed a significantly higher number of CCR2- cells in DREADD-Gq (116.0+/-8.1) hearts when compared
to the control group(89.6+/-7.9). To further explore these findings, we sought to investigate whether there
was a difference in the pool of CCR2- embryonic macrophages. Our data show that the number of Tim4+
embryonic cells is increased in the hearts with Gq protein activation (66.8+/-4.8) in comparison to control
(48.4+/-5.4). Next, we performed an immunofluorescence assay to quantify the number of CD68+/Lyve 1+
embryonic macrophages. Corroborating our findings, there was an increase in the number of embryonic
derived resident macrophages CCR2-Tim4+ in DREADD-Gq hearts (CTR: 4.4+/-0.4 vs DREADD-Gq: 10.1+/-
1.1) . Conclusion: In conclusion, this study shows that activation of the Gq protein signaling in the
cardiomyocyte leads to changes in cardiac macrophage subpopulations. Furthermore, there is a significant
difference in the resident, embryonic-derived, macrophage subset, which is a known pro-reparative type.
These data suggest that cardiomyocytes might modulate the population of cardiac macrophages upon some
pathophysiological conditions. Further studies will be necessary in order to investigate whether depletion of
this specific subset impairs cardiac function. Support: FAPEMIG Universal (APQ-01154-23), Instituto
Serapilheira (Chamada 06/2022, 8192 #2211-42259), FAPEMIG (APQ-05838-23), Recém-contratados UFMG
(Chamada FUNDEP 01-2022). Protocol: CEUA 331/2023
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Distinguishing right ventricular contractility post-myocardial infarction in rats with and without heart
failure signs

KATYANA KALINE SILVA FERREIRA, GUILHERME PEIXOTO TINOCO AREAS, SARA BIANCA OLIVEIRA MENDES, EDUARDO HERTEL
RIBEIRO, AURELIA ARAUJO FERNANDES, IVANITA STEFANON

Departamento de Ciéncias Fisioldgicas, UFES

2- Fisiologia Cardiovascular

Introduction: Previous results from our laboratory have demonstrated a different ventricular performance
in rats with same scar size (SS) depending on the presence of signs of heart failure (HF) at 30 and 60 days
after myocardial infarction (Ml) (Fernandes, et al. 2015). Objective: The aim of this study was to investigate
the right ventricle (RV) contractility during the early phase (7 days) following myocardial infarction (Ml) in
rats with equivalent scar sizes (SS), distinguishing between those exhibiting signs of heart failure (HF) and
those without HF. Methods: Male Wistar rats weighing 200 to 230g were categorized into: control (SHAM;
n=10), infarct (INF; n=10), and infarct with HF (HF; n=6). Hemodynamic assessments were conducted seven
days post-MI, and Langendorff perfusion was utilized for isolated heart analysis. RV contractility was
evaluated through RV pressures and the first temporal derivative of pressure (dP/dt) in the presence of
isoproterenol (10-5 M) and Ca2+ 0.62 to 3.5 mM. Statistical analysis involved mean £ SEM, Two-way ANOVA,
and Bonferroni post-hoc test, *p<0.05. Results: The INF and HF groups exhibited identical SS (INF=31.6%1.6;
HF=30.8+0.8%). RV systolic pressure (RVSPmmHg) and RV end-diastolic pressure (RVEDPmmHg) were
elevated in the HF group while remaining unchanged in the INF group (RVSP: SHAM=2942.2; INF=28%2.2;
HF=4042.3*#mmHg; RVEDP: SHAM=1.1+0.2; INF=1.33+0.3; HF=2.2+1.2*#mmHg; dP/dt+
RV:SHAM=971+191; IC=1915+210*mmHg/s). Langendorff-perfused hearts from the HF group exhibited
reduced RV isovolumic systolic pressure (RVISPmmHg), +dP/dt, and-dP/dt in response to increased Ca2+
concentration and isoproterenol, while these parameters remained preserved in the INF group. Conclusion:
Our study demonstrates that following M, rats with equivalent scar sizes may either develop HF or remain
HF-free, and the reduction in RV contractility is specifically observed in infarcted animals exhibiting signs of
HF. These findings shed light on the complex dynamics of RV function in the context of post-MI outcomes.
Support: Fundagdo de Amparo a Pesquisa e Inovagdo do Espirito Santo (Fapes), UFES, CNPq. Protocol:

18/2021
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CARDIAC AUTONOMIC MODULATION AND VENTILATORY RESPONSES TO HYPOXIA: INSIGHTS FROM
TWO DIFFERENT HYPOXIC EXPOSURE PROTOCOLS IN HUMANS

ANDRE LUIZ MUSMANNO BRANCO OLIVEIRA, GABRIEL DIAS RODRIGUES, PEDRO PAULO DA SILVA SOARES

Department of Physiology and Pharmacology, MFL, UFF, Department of Clinical Sciences and Community Health,
UniMi

2- Fisiologia Cardiovascular

Introduction: Systemic hypoxia occurs in cardiopulmonary diseases or even in healthy subjects under
hypobaric environments. Briefly, hypoxia evokes autonomic changes leading to an increased heart rate (HR)
and ventilation (VE). However, these responses are highly variable among individuals, and whether they
depend on oxygen saturation, or the hypoxic exposure time is unclear. We hypothesized that cardiac
autonomic changes and ventilatory responses may depend on the time of the hypoxic exposure and target
oxygen saturation. Objective: We aimed to investigate how hypoxia exposure duration and target oxygen
saturation affect cardiac autonomic modulation and ventilatory responses. Methods: Ten participants (4
women; 25 * 4 years; 72.7 = 10.1 kg; 1.71 + 0.08 m) visited the laboratory for two ‘isotime’ normobaric
hypoxic protocols (CAAE: 28151519.0.0000.5243). In the first, the inspired oxygen fraction (FiO2) was fixed
at 11.5% for 40 minutes, and in the second, the oxygen saturation (SpO2) was clamped (80-85%) for an
equal period. Both visits were preceded by 10 minutes of normoxia (NOR). Participants were instrumented
with an ECG for HR recordings, and with a pneumotachograph coupled to a facemask for recording breathing
frequency (BF), tidal volume (VT), and ventilation (VE). The levels of SpO2 were continuously recorded using
a pulse oximeter. Spectral analysis (FFT) of the R—R intervals was used to obtain indexes in the frequency
domain as the sympathetic-related ‘low-frequency component™ (LF: 0.04-0.15 Hz), the respiratory and
vagally-related ‘high-frequency component’ (HF: 0.15-0.40 Hz), and the sympathovagal (LF/HF) balance.
When differences over time were identified, the results were divided into segments and presented as
follows: (NOR: 5—10; HYP: 15-20; 25-30; 35-40; 45-50 min). Results: Fixed FiO2 reduced the SpO2 levels
from NOR (96 £ 1%) to HYP: (85 + 6%), P<0.01. Clamped SpO2 reduced the SpO2 levels from NOR (96 + 1%)
to HYP (84 + 2%) with a narrow dispersion, P<0.0001. Tachycardia and vagal withdrawal occurred similarly
over time in both protocols as follows: Fixed FiO2, HR (bpm): NOR: 73 + 11 vs. HYP: 79 + 11 (P<0.001) and
HF log (ms?) NOR: 7.4 + 1.2 vs. HYP: 6.7 + 1.2 (P<0.001). Clamped Sp02, HR (bpm): NOR: 77 + 12 vs. HYP:
83 + 12 (P<0.001) and HF_log (ms?) NOR: 6.9 + 0.9 vs. 6.2 + 1.0 (P<0.001). Regarding ventilatory data, VE
increased only in the protocol with clamped SpO2 over time: VE_NOR: 15.1 + 3 vs. VE_HYP10’: 16.5 + 4;
VE_HYP30’: 17.6 + 4; VE_HYP40’: 17.9 * 4 L/min; all increases were statistically significant compared to
VE_NOR (P<0.05). Additionally, there was a significant difference between VE_HYP20" and VE_HYP40’
(P<0.05). BF was unchanged (NOR: 18 + 4 vs. HYP: 18 + 3 cycles/min, P=0.87), thus the increment in VE
followed tidal volume increases over time: VT (L) NOR: 0.888 + 0.206; HYP_10": 0.984 + 0.248; HYP_20’:
0.959+0.231; HYP_30":0.989 + 0.237; HYP_40’: 1.046 + 0.326; P<0.05 to all vs. NOR, and P<0.05 to HYP_20’
vs. HYP_30". Conclusion: Vagally-mediated tachycardia remains constantly increased in both protocols,
whereas only in clamped oxygen saturation does ventilation gradually increase over time. Support: FAPERJ,
CAPES, CNPq. Protocol: 28151519.0.0000.5243
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Assesing the impact of gut microbiota on metabolism and cardiac function of male mice

GABRIELA DE CASTRO MAGALHAES, ANA CAROLINA LARA-RIBEIRO, NICIA PEDREIRA SOARES, MARCOS ELIEZECK, BRUNO
SANCHES, SERGIO SCALZO, MARIA LUIZA DIAS-PINTO, YASMIN KOLZ BROZEGHINI, ADELSON HERIC ALVES MONTEIRO, PEDRO
HENRIQUE MAYRINK, ROBSON AUGUSTO SOUZA SANTOS, THIAGO VERANO-BRAGA

Departamento de Fisiologia e Biofisica, UFMG

2- Fisiologia Cardiovascular

Introduction: Gut dysbiosis is a reduction in microorganisms diversity caused, for example, by poor fiber
intake, chronical stress and sedentarism. Chronical treatment with antibiotics can also lead to dysbiosis and
can lead to metabolic and cardiac disorders. Recent studies have shown that angiotensin-(1-7) [ang-(1-7)]
induces a positive modulation of gut microbiota. This suggests that it may be a potential candidate in the
treatment of gut dysbiosis and associated comorbidities. Objective: To investigate whether the depletion of
gut microbiota by antibiotics can lead to metabolic and cardiac dysfunctions, and ang-(1-7) as a potential
treatment. Methods: C57BL/6 male mice (8-10 weeks old) were treated (dysbiosis) or not (normobiosis) with
antibiotics for 14 days. During this period, they were also subjected to constant administration of ang-(1-7)
(0,15 mg/kg/day) or saline with osmotic minipumps. This study is, therefore, composed by the experimental
groups: (i) normobiosis treated with saline (NS); (ii) normobiosis treated with ang-(1-7) (NA); (iii) gut
dysbiosis treated with saline (DS); (iv) gut dysbiosis treated with ang-(1-7) (DA). Following treatments, oral
glucose tolerance test (OGTT) and insulin tolerance test (ITT) were done. After euthanasia, cardiac tissues
were collected and cardiomyocytes isolated for further experiments. The study was approved by the local
ethical committee (CEUA: 99/2020). Results: Treatments [antibiotics + ang-(1-7)] had no effects on glucose
metabolism, observed as per OGTT and ITT assays. However, a deleterious effect in cardiac Ca2+ handling
was observed in mice treated with antibiotics (DS), represented by increased Ca2+ decay time (50%) and
decreased Ca2+ peak (F/FO), and ang-(1-7) treatment induced a significant improvement of these
parameters in DA-derived cardiomyocytes [50% decay time (in ms) = NS: 158.33 £+41.79; NA: 164.02 + 39.69;
DS: 180.12 +48.45; DA: 152.53 £ 60.73] and [F/FO (in ms) = NS: 3.14 £ 0.83; NA: 3.29+1.01; DS: 2.74 £ 0.77;
DA: 3.53 + 1.13). We also observed an increase in the contraction-relaxation time (CRT), maximum
contraction speed (MCS), relaxation speed (RS) and a decrease of cardiomyocytes’ shortening area (SA) in
cardiac myocytes derived from DS mice. Importantly, ang-(1-7) treatment (DA) restored these parameters to
basal levels: CRT (in ms) [NS: 276.6 + 51.09; NA: 325.97 + 72.43; DS: 291.68 + 60.75; DA: 250.93 + 54.94],
MCS (in pm/s) [NS: 65.24 + 27.18; NA: 70.62 + 33.50; DS: 49.40 + 24.12; DA: 79.88 + 33.82], RS (in um/s)
[NS:52.36 £ 22.76; NA: 56.60 + 34.55; DS: 36.78 + 24.53; DA: 69.15 + 34.69], and SA (in um2) [NS: 525.75 +
228.01; NA: 629.93 £ 261.18; DS: 398.90 + 193.11; DA: 599.04 + 251.43]. Conclusion: Neither antibiotics nor
ang-(1-7) treatments significantly alter the studied metabolic parameters. However, antibiotic-induced gut
dysbiosis negatively impacted cardiomyocyte contractility, but ang-(1-7) treatment restored to basal levels
all assessed parameters. This study underscores the importance of proper management of cardiac patients
undergoing antibiotic treatment. Support: INCT-Nanobiofar, CNPg, Fapemig, and Capes. Protocol: CEUA
99/2020
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High-intensity interval training improves the contractile function of ventricular cardiomyocytes in obese
rats

KIANY DE OLIVEIRA MIRANDA, MATHEUS CORTELETTI DOS SANTOS, DANIEL SESANA DA SILVA, ANA PAULA LIMA LEOPOLDO,
ANDRE SOARES LEOPOLDO

Ciéncias Fisiolégicas, UFES

2- Fisiologia Cardiovascular

Introduction: Obesity is a multifactorial and complex condition characterized by the excessive accumulation
of adipose tissue, which can lead to a decrease in quality and life expectancy, as well as cause various vascular
and metabolic dysfunctions. Research has indicated that obesity is associated with dysfunction in myocardial
contractility. Considering the exponential increase in the prevalence of obesity in the global population,
numerous treatment strategies are documented in the literature, including physical exercise. In this context,
physical exercise stands out as an important non-pharmacological intervention, with continuous aerobic
exercise being the most frequently reported. Objective: This study aimed to investigate the effects of high-
intensity interval training (HIIT) on the contractility of cardiomyocytes in obese rats induced by a diet high in
saturated fat. Methods: Initially, 30-day-old Wistar rats were randomized into a standard diet control group
(C) and a high-fat diet group, the obese group (OB). The experimental protocol consisted of 23 weeks, divided
into obesity induction and maintenance (15 weeks) and HIIT (8 weeks), with the following groups: C; OB;
CHIIT; OBHIIT. Performance was evaluated through the maximum oxygen consumption test (VO2max).
Contractility of isolated ventricular cardiomyocytes, and cardiac, adipose, and skeletal histology were
analyzed. Results: Initially, we observed that from the third week, the OB group (272.3+7.493g, n=23)
showed body weight gain compared to the C group (224.945.753g, n=24), characterizing obesity, which was
maintained until the end of the protocol. Confirming its effectiveness, the training reduced the area of
visceral adipose tissue in the CHIIT (1220£115.5um2, n=12) and OBHIIT (2970+164.3um2, n=10) groups
compared to their respective controls C (2517£152.6um2, n=12) and OB (4087.3+119.5um2, n=13).
Additionally, it promoted hypertrophy of the gastrocnemius muscle fibers in the CHIIT (43.9+£0.74um, n=12)
and OBHIIT (36.4+0.27um, n=10) animals compared to their respective controls C (29.6+0.79um, n=12) and
OB (25.4£0.43um, n=13). The cardiorespiratory condition analyzed by the VO2max test increased in the
CHIIT group (52.4548.219ml/min/kg"0.75; n=9) compared to the C group (42.48+2.44ml/min/kg"0.75; n=9)
and OBHIIT (50.69+7.18ml/min/kg”0.75; n=9) compared to OB (39.64+3.19ml/min/kg"0.75; n=11). HIIT
prevented the risk of insulin resistance in OB animals by reducing insulin levels in the OBHIT group
(1.67£0.094.64ng/mL, n=10) compared to the OB group (2.49+0.11ng/ml, n=13). Interestingly, the
cardiomyocytes of OBHIIT animals exhibited an increase in shortening fraction (10.86+0.46%, n=70)
compared to the OB group (7.14+0.33%, n=65), with a reduction in the maximum contraction rate in the
OBHIIT group (-5.51+0.64pum/s, n=70) compared to the OB group (-3.14+0.17um/s, n=65), and an increase
in the maximum relaxation rate in the OBHIIT group (4.25+0.44um/s, n=70) compared to the OB group
(2.39+0.15um/s, n=65), indicating improved contractility. Furthermore, morphological analysis showed that
HIIT reduced interstitial fibrosis of the left ventricle in the OBHIIT group (38.88+2.30%, n=4) compared to
the OB group (56.51+1.63%, n=5). Conclusion: HIIT improves the contractile parameters of ventricular
cardiomyocytes in obese animals and reduces cardiac fibrosis. This approach also enhances cardiorespiratory
and physical performance. Support: Espirito Santo Research and Innovation Support Foundation — FAPES.
Protocol: N.A.
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Testosterone and Aldosterone: Long-Term Modulation of Vascular Reactivity in Orchiectomized Wistar
Rats Treated with Spironolactone.

ANNA KAROLINA NASCIMENTO COSTA, MICHELLE ROSSANA MARTINS HORTELAN, PAULA DOS SANTOS ATHAYDE, EDUARDO
HERTEL RIBEIRO, AURELIA ARAUJO FERNANDES, IVANITA STEFANON

Programa de Pds Graduagdo em Ciéncias Fisioldgicas, UFES

2- Fisiologia Cardiovascular

Introduction: Testosterone, has been shown to exhibit endothelium-dependent vasodilation in acute
scenarios. We test the hypothesis that testosterone plays a major role in the long-term modulation of
vascular reactivity by an aldosterone-dependent pathway. Objective: We test the hypothesis that
testosterone plays a major role in the long-term modulation of vascular reactivity by an aldosterone-
dependent pathway. Methods: 12-week-old Wistar rats were segregated into Control (SHAM, N=8) and
Orchiectomy (OQT, N=9) groups and treated for 3 months with spironolactone (SPI) (SHAM+SPI, N=10 and
OQT+SPI, N=9, 80 mg/kg, gavage), aldosterone receptor antagonist. (CEUA-UFES 17/2020). Vascular
reactivity was examined in isolated thoracic aorta rings during concentration-response curves to
phenylephrine (Phe) (10-11 to 10-3 M) in the presence and absence of L-NAME (LN) (NOS inhibitor, 100 uM),
and with endothelium-denuded rings (E-). Results were expressed as mean+SEM. Results: After 3 months,
the groups OQT show less body weight gain compared to the SHAM. This discrepancy was abolished with
SP| treatment. (SHAM:231+11; OQT:158.4+13*; OQT+SPI:180.5+20.60*; SHAM+SPI: 215.3+26.1 g *p<0.05).
There was no difference in the maximum response (Rmax) to Phe between the SHAM and OQT groups.
However, OQT+SPlI group demonstrated a decreased Rmax to Phe compared to the SHAM
(SHAM:109.449.5%; OQT:120.5+10%; SHAM+SPI: 120.4+7.56 % N=10 vs OQT+SPI: 93.3+10.2 % N=10;
*p<0.05). The reactivity to Phe increased in the presence of LN and in E-, with no difference between the
groups. Conclusion: Our data suggest that testosterone has a role in angiotensin Il-mediated NO production,
since blocking NO production with LN resulted in a decrease in Rmax in the OQT group compared to its
control. It highlights the potential of testosterone in the contractile response mediated by the angiotensin
AT1 receptor. Support: FAPES-CAPEX edital 019/2022 Numero: 2022-6C3F7 Protocol: CEUA 17/2020
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ANALYSIS OF THE PREVALENCE OF HYPERTENSION IN THE CITY OF SAO FELIX DO XINGU, PA, BRAZIL: A
COMPARATIVE APPROACH OF LIFESTYLE AND HEALTH PARAMETERS

ELLEN THAIS PEREIRA DE CASTRO, GEANE BORGES DOS SANTOS, RODRIGO DA SILVA SANTOS, ANGELA ADAMSKI DA SILVA REIS,
ALINE ANDRADE MOURAO

Grupo de Estudos e Pesquisas em Fisiologia e Saide na Amazonia (GEPFSA), UNIFESSPA, Nucleo de Pesquisas em
Neurogenética (NeuroGene), Departamento de Bioquimica e Biologia Molecular, UFG

2- Fisiologia Cardiovascular

Introduction: Arterial hypertension (AH) is a chronic and predominant health condition that significantly
impacts both individual health and public health in several regions. Understanding the pathophysiology of
AH and its associated factors is crucial, especially in areas lacking basic sanitation and investment in
education, such as the Amazon region. Objective: The project aimed to analyze the prevalence of AH in the
municipality of Sdo Félix do Xingu, Para-Brazil, and identify associated factors, comparing hypertensive and
normotensive patients, through an observational case-control study. Methods: The study was approved by
the Committee of Ethics in Human Research (CAAE:73126423.6.0000.0018). In the research’s first phase, a
comparative study was carried out with the hypertensive and normotensive population of the city, covering
a total of 100 patients, aged between 18 and 90 years. Data were collected from users of four basic health
units (UBS) and a Specialized Reference Unit (URE), using questionnaires to evaluate the sociodemographic
profile, family history, clinical picture and lifestyle, during the months of October/2023 to June/2024. The
factors age and quantity of food were expressed as mean * standard error of the mean. The remaining
sociodemographic data were expressed as a percentage (%), considering the total number (n) of individuals
in the case and control groups. All participants signed the Free and Informed Consent Form. Results: From
the patients” clinical records, the prevalence of AH was observed in 47 of the 100 individuals tracked,
constituting the case group (HYP). The 53 normotensive patients were considered in the study as the control
group (CTR). The results indicated a predominance of women among study participants (71%), compared to
the number of men (29%), in line with trends observed in previous studies. Furthermore, there was a
correlation between the ethnicity/color variables and the incidence of AH, with a predominance among
brown and black individuals. Aging was also a factor associated with the prevalence of AH, both in men
(CTR:4143.3y vs. HYP:68%2.0y; p<0.05) and in women (CTR:3841.3y vs. HYP:56+1.7y; p<0.05). Other risk
factors, such as obesity and family history of AH, were highlighted as relevant in this context, where the
group assessed with AH had higher rates than the control group. Additionally, among those interviewed, the
majority only had primary education (CRT: 42% and HYP: 57%) and, still considering the case group, 28% of
patients did not have any level of education, highlighting the importance of education and early intervention
to modify lifestyle habits and prevent complications related to AH. Conclusion: Taken together, the first
findings of our study have the potential to guide effective strategies for preventing and controlling
hypertension, adapted to the specific needs of this community, contributing to the promotion of local public
health. The next steps of research include genetic susceptibility studies, aiming to identify variants in the
genome of hypertensive individuals. The use of genotypic profile analysis can predict patients susceptible to
AH, and these will benefit from personalized medicine, preventing the disease through the incorporation of
biotechnologies and new guidelines, which can be incorporated into the Clinical Protocol and Therapeutic
Guidelines defined by the Ministry of Health /SUS/Brazil. Support: GEPFSA; Unifesspa/PNAES; Secretaria de
Saude de S3o Félix do Xingu-PA, Neurogene/UFG Protocol: 73126423.6.0000.0018
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EFEITOS CARDIACOS RESULTANTES DO ACIDENTE VASCULAR HEMORRAGICO EXPERIMENTAL NO
CORTEX INSULAR DE CAMUNDONGOS

ANA CAROLINE VENTRIS-GODOY, HENRIQUE ABRAMO, GIOVANE PIRES, CIBELE ROCHA RESENDE, MARCO ANTONIO PELIKY
FONTES

Fisiologia e biofisica, UFMG

2-Fisiologia Cardiovascular

Introduction: O cértex insular modula o controle autonomico cardiovascular. Em humanos, acidentes
vasculares nesta area resultam em simpatoexcitacdo, taquicardia sustentada, lesdo cardiaca e muitas vezes
em morte prematura. O modelo de acidente vascular hemorragico experimental no cértex insular em ratos,
desenvolvido por nosso grupo, é capaz reproduzir alteragdes pds acidente vascular insular observadas em
humanos. Camundongos, especialmente modelos knockout, sdo amplamente utilizados para o estudo de
mecanismos de doengas. Objective: Desenvolver um modelo de acidente vascular hemorrdgico
experimental no cortex insular de camundongos e investigar possiveis alteracdes cardiacas. Methods:
Camundongos C57BL/6J (CEUA UFMG 233/2023) (machos, entre 10 e 12 semanas de idade, n = 29) foram
anestesiados com cetamina (80mg/Kg) e xilazina (10mg/Kg), submetidos a estereotaxia para a realizagdo das
injecOes (veiculo ou sangue autdlogo) no cortex insular direito; grupos de um dia e trés dias pos-AVC foram
novamente anestesiados e submetidos ao eletrocardiograma (ECG) para avaliacdo da frequéncia cardiaca.
Ao final desta primeira etapa, os animais foram eutanasiados e o tecido cardiaco coletado para avaliagdo por
meio de imunofluorescéncia da area transversal dos cardiomidcitos (WGA) e infiltrado inflamatdrio
(marcacdo de células CD68). Results: A hemorragia experimental no cortex insular provocou o aumento da
frequéncia cardiaca (3 dias pds-AVC: sham 261+26 bpm vs AVC 308+58 bpm; P<0,01). As analises de
imunofluorescéncia revelaram o aumento significativo da drea da sec¢do transversa dos cardiomidcitos (1
dia pés-AVC: sham 195+75um2, AVC 323+193um?2; 3 dias pds-AVC: sham 243+142um2, AVC 348+214um?2)
e aumento de macréfagos CD68+ (1 dia pds-AVC: sham 1843 células; AVC 43421 células; 3 dias pds-AVC:
sham 2448 células; AVC 36+7 células) nos coragdes de camundongos com o AVC hemorragico experimental.
Conclusion: Nossos resultados mostraram que a hemorragia experimental no cortex insular de
camundongos provocou o aumento da frequéncia cardiaca, hipertrofia do cardiomidcito e inflamagdo no no
tecido cardiaco. Em conjunto estes dados sugerem que o AVC insular induzido resultou em hiperatividade
simpatica cardiaca. A caracterizacdo deste modelo em camundongos representa um avango importante da
técnica para ampliar e otimizar os estudos de AVC hemorragico. Support: CNPq: MAPF 308923/2021-9,
ACVG 165774/2021-5; MAPF FAPEMIG: APQ-01128-21; CRR: FAPEMIG Universal (APQ-01154-23), Instituto
Serapilheira (Chamada 06/2022, 8192 #2211-42259), FAPEMIG Acordo P, D & | (APQ-05838-23), Recém-
contratados UFMG (Chamada FUNDEP 01-2022). Protocol: Protocolo CEUA UFMG: 233/2023
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EFFECT OF ZINC ADMINISTRATION ON VASCULAR REACTIVITY IN THE AORTA OF RATS ACUTELY EXPOSED
TO CADMIUM

CAMILLA LOREN DA SILVA NASCIMENTO, LORRAINE CHRISTINY COSTA SEPULCHRO, RAKEL PASSOS SIMOES, IVANITA
STEFANON, ALESSANDRA SIMAOQ PADILHA

Departamento de Ciéncias Fisioldgicas, UFES

2-Fisiologia Cardiovascular

Introduction: Cadmium (Cd) is a highly toxic metal that promotes metabolic and enzymatic changes. In the
cardiovascular system, the endothelium and smooth muscle are the main targets, promoting oxidative stress
and vascular dysfunction, contributing to cardiovascular disease development. Therefore, investigating
substances to reverse or prevent this damage is crucial. Zinc (Zn), essential in several metabolic reactions,
also acts as a potent antioxidant that can mitigate oxidative stress. Objective: The present study aims to
evaluate the effects of Zn administration (50 uM) on vascular reactivity to phenylephrine in isolated rings
from the thoracic aorta of rats acutely exposed to Cd (10 uM). Methods: Male Wistar rats (Rattus novergicus
albinus), 12 weeks old (320 g to 470 g) were used. During the experiment, they were divided into four in
vitro exposures to metals, specifically: Ct, Cd, Zn and Cd+Zn. The experimental protocol was conducted on
thoracic aorta rings which were cleaned of fat and connective tissue, in the presence (E+) and absence (E-)
of endothelium to investigate the endothelium’s participation. The effects of the following drugs were
evaluated: L-NAME, Superoxide Dismutase (SOD), Apocynin (APO) and Catalase (CAT) to evaluate the
involvement oxidative stress pathways. The Federal University of Espirito Santo Ethics Committee on the Use
of Animals approved the experimental protocol (CEUA-UFES, n? 12/2022). The contractile responses were
analyzed using two-way ANOVA followed by a Bonferroni test and expressed as the percentage of contraction
induced by KCI. The effects of the drugs were analyzed as differences in the area under the concentration-
response curves using the Student’s t test (unpaired). P <0.05 was considered significant. Results: The results
revealed that acute exposure to Cd increased contractility to phenylephrine, while co-incubation with Zn
allowed for the normalization of this response to control levels (Ct: 76,19+3,83%; Cd: 108,79+6,42%; Cd.Zn:
77,7614,35%). The absence of endothelium caused higher vascular reactivity, indicating that the changes
induced by Cd are endothelium-dependent (Ct.E+: 76,19%3,83%; Ct.E-: 134,15+8,35%; Cd. E+:
104,4947,11%; Cd.E-: 93,60+7,68%). Incubation with L-NAME revealed that cadmium reduced NO
bioavailability; with APO, it induced NADPH Oxidase participation; and with CAT, it stimulated hydrogen
peroxide formation, favoring a major contractile response. In contrast, co-incubation with Zn enhanced NO
bioavailability during the contractile response to phenylephrine, achieving values comparable to those of
the control groups. Additionally, Zn demonstrated the ability to prevent ROS production by NADPH oxidase,
associated with reduced hydrogen peroxide release (L-NAME: Ct: 135,53+9,50%; Cd: 111,63+12,70%; Cd.Zn:
144,34+9,56%. APO: Ct: 71,81+4,03%; Cd: 79,91+7,72%; Cd.Zn: 69,81+7,05%. CAT: Ct: 71,27+5,58%; Cd:
105,96%8,66%; Cd.Zn: 87,55£5,72%). Conclusion: Thus, Zn represents a promising non-pharmacological
intervention for preventing damage to the cardiovascular system resulting from exposure to heavy metals.
Support: This study was supported by grants from CNPq and FAPES. Protocol: (CEUA-UFES, n2 12/2022)
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TIME-DEPENDENT MODULATION OF CARDIOMYOCYTE CONTRACTILITY BY ALAMANDINE IS IMPAIRED
IN A MICE MODEL OF ADRENERGIC OVERLOAD

ANDRE LUIS LIMA MONTEIRO, ROBSON AUGUSTO SOUZA DO SANTOS, SILVIA GUATIMOSIM

Department of Physiology and Biophysics, UFMG

2-Fisiologia Cardiovascular

Introduction: Alamandine (ALA), a renin-angiotensin-system (RAS) cardioprotective peptide has been
described as a modulator of cardiomyocyte (CM) contractility in both wild type (WT) and hypertensive animal
models. In CMs from WT mice, the modulation is susceptible to temporal variations, with ALA promoting
positive modulation of contractility during the light phase, and negative modulation during the dark phase.
Whether this cardiac temporal regulation is lost in a murine model of adrenergic overload is unknown.
Objective: To determine the impact of f-adrenergic overstimulation on the day-night cycle of ALA-induced
contractile effects in CMs. Methods: Mice between 10-14 weeks were treated intraperitoneally with either
saline 0,9% (Sal) or Isoproterenol (B-adrenergic agonist, 1ISO) 25 mg/Kg for 7 days. At the 8th day, CMs were
isolated at two timepoints: ZT2 (light phase) and ZT14 (dark phase), considering ZTO as the time in which
lights are switched on and ZT12 as lights go off in the animal facility. For each timepoint, we evaluated CMs
contractility parameters and nitric oxide (NO) production in response to acute ALA treatment (100 nmol/L)
for 10-20min. Statistics: two-way and three-way Anova. Results: First, we observed that Sal CMs reproduced
the physiological variation of basal function observed in cells from WT animals, with higher fractional
shortening (FS) at ZT14 compared to ZT2 (ZT2 = 5.9+0.4%; ZT14 = 10.3+0.6%; p<0.05). Strikingly, ISO CMs
lost the circadian variation between both ZTs (ZT2 =9.9+0.5%; ZT14 = 12.1+0.7%; p=0.07). Considering Sal
CMs treated with ALA, there was an increase in FS at ZT2 (CTR = 5.9+0.4%; ALA = 8.9+0.5%; p<0.05). At ZT14,
ALA promoted an opposite effect by reducing the FS of the CMs (CTR = 10.3+0.6%; ALA = 7.4+0.5%; p<0.05).
On the other hand, ISO CMs treated with ALA showed no changes in contraction at both ZTs 2 and 14 (ZT2:
CTR = 9.9+0.5%; ALA = 8.6+£0.4%; n.s. / ZT14: CTR = 12.1+0.7%; ALA =10.9+0.5%; n.s.). Therefore, we
demonstrate that the ALA temporal modulation of contractile function is lost in CMs from animals treated
with ISO. Considering that NO is a key downstream molecule in the ALA pathway and crucial for contractility
modulation, we preincubated CMs from both Sal and ISO groups at ZTs 2 and 14 with DAF-FM (NO probe, 5
umol/L), and treated with ALA. First, a difference in peak basal NO levels was noted, with higher NO
production observed in Sal CMs at ZT2 (ZT2 = 58.2+1.7 a.u.; ZT14 = 43.4+1.6 a.u.; p<0.05), in contrast to ISO
CMs which exhibited higher fluorescence at ZT14 (ZT2 =49.3+1.6 a.u.; ZT14 =59.641.3 a.u.; p<0.05). Second,
in Sal CMs, ALA induced an increased in NO at ZT2 (CTR=58.2+1.7 a.u.; ALA=70.4+2.1 a.u.; p<0.05), whereas
it failed to promote any changes at ZT14 (CTR = 43.4+1.6 a.u.; ALA = 42.5+1.5 a.u.; n.s.). In ISO CMs, as
observed in the contractility evaluation, ALA did not promote changes in NO fluorescence at either ZT (ZT2:
CTR = 49.3+1.6 a.u.; ALA = 56.2+1.1 a.u.; n.s. / ZT14: CTR = 59.6+1.3 a.u.; ALA = 57.1+1.4 a.u.; n.s.).
Conclusion: This interesting data show that adrenergic overload impairs the modulatory effect of ALA on
contractility of CMs through changes in NO physiology at ZT2. The impairment of ALA function at ZT14
remains to be elucidated. Our results confirm the importance of understanding how the modulation of ALA
changes according to the time of the day, and how it is impacted by adrenergic overload. Support: Supported
by INCT Nanobiofarmacéutica, FAPEMIG, CAPES, and CNPq Protocol: CEUA/UFMG: 236-2019
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The Antioxidante Mitoquinone, Mitigates Mitochondrial Damage and Promotes Energy Efficiency in
Both Interfibrillar and Subsarcolemmal Subpopulations After Myocardial Infarction

GEORGIA AZEVEDO OLIVEIRA TRAICHEL, EDUARDO HERTEL RIBEIRO, LAIS DE OLIVEIRA TRAICHEL, SARA BIANCA OLIVEIRA
MENDES, ANNA KAROLINA NASCIMENTO COSTA, CAMILLA LOREN DA SILVA NASCIMENTO, MARCELLA PORTO TAVARES,
THIAGO BARBOSA SPALENZA, KATYANA KALINE SILVA FERREIRA, IVANITA STEFANON, AURELIA ARAUJO FERNANDES

Centro de Ciéncias da Saude, UFES

2-Fisiologia Cardiovascular

Introduction: Mitoquinone (MitoQ) is an effective mitochondrial antioxidant. Objective: To investigate the
effects of MitoQ on cardiac mitochondrial metabolism in rats, seven days after myocardial infarction (Ml), in
the interfibrillar (IFM) and subsarcolemmal (SSM) mitochondrial subpopulations. Methods: Male Wistar
rats,10-12 weeks old, after Ml surgery by ligation of the left anterior descending coronary artery or sham
surgery, were divided into groups Sham (n=9), Sham MitoQ (n=10), Ml (n=5), and MI MitoQ (n=6) groups
(CEUA 06/2023). The animals were treated with MitoQ (4,36 mg/Kg/day) or placebo for 7 days, in the
drinking water. The mitochondrial subpopulations from the left ventricle (LV) were isolated to assess
respiration, using substrates glutamate + malate (G+M), pyruvate + malate (P+M), palmitoylcarnitine +
malate (Pc+M), and succinate + rotenone (S+R). The measurement of oxygen consumption from
mitochondrial respiration in the State 3 indicated maximum ATP production, while State 4 referred to oxygen
consumption in a resting phase, being an indirect measure of proton leak. The respiratory control ratio (RCR,
State 3/State 4 ratio) indicated coupling and ATP synthesis capacity. All measurements were presented as
mean + SEM. Values were considered significant for a p < 0.05. For mitochondrial evaluation, statistical
analysis was performed using two-way ANOVA and Fisher's post-hoc. Results: In the presence of S+R
substrates, the RCR of the SSM in the MI MitoQ group was reduced compared to the Ml group (SSM S+R:
Sham 4.83 £ 0.3; Sham MitoQ 4.2 + 0.2; IM 5.64 = 0.9; IM MitoQ 4.31 + 0.2&; &p < 0.05 vs Ml). However,
the IFM was not different among groups (IFM S+R: Sham 4.63 + 0.2; Sham MitoQ 4.27 £ 0.3; IM 4.33 £ 0.5;
IM MitoQ 4.03 + 0.2). In the presence of M+G substrates, the RCR of the SSM in the M| MitoQ group was
increased compared to the Ml group (SSM M+G: Sham 21.66 + 1.7; Sham MitoQ 21.96 +1.7; IM 14.47 + 1.9;
IM MitoQ 19.6 + 1.2 &; &p < 0.05 vs MI) and the IFM as well (IFM M+G: Sham 18.4 + 0.7; Sham MitoQ 19 +
1.0; IM 15.2 £ 1.6; IM MitoQ 21.33 + 1.9&; &p < 0.05 vs Ml). In the presence of M+P substrates, the RCR of
the SSM was not different between Ml groups (SSM M+P: Sham 13.2 £ 0.9; Sham MitoQ 12.94 + 0.3; IM 8.6
+0.6; IM MitoQ9.73 £ 0.6 &) and the IFM as well (IFM M+G: Sham 12.18 + 1.4; Sham MitoQ 10.67 £ 0.8; IM
9.22 +0.8; IM MitoQ 9.24 + 0.7). In the presence of M+Pc substrates, the RCR of the SSM was not different
between MI groups (SSM M+P: Sham 18.5 + 1.3; Sham MitoQ 21.56 £+ 1.4; IM 13.1 + 1.3; IM MitoQ 13.97 +
0.6) and the IFM as well (IFM M+G: Sham 17.1 £ 1.5; Sham MitoQ 18.27 £ 1.7; IM 14.02 + 1.4; IM MitoQ
15.62 + 1.2). Conclusion: M| impacts mitochondrial energy metabolism, with the SSM subpopulation being
more susceptible to damage than the IFM subpopulation. MitoQ increased ATP synthesis and reduced
proton leaks in both mitochondrial subpopulations when assessed using glutamate and malate substrates.
This suggests an improvement in mitochondrial function and malate-aspartate shuttle function, leading to
decreased free radicals and increased ATP production for myocardial activity, at least in the short term after
MI. Support: FAPES, CAPES, CNPq, UFES Protocol: CEUA — UFES: 06 / 2023
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IDENTIFICATION OF ALAMANDINE-(1-5) AS A NEW ANTI-HYPERTENSIVE PEPTIDE OF THE RENIN-
ANGIOTENSIN SYSTEM.

KAMYLLE SILVA FERRAZ, ADELSON HERIC MONTEIRO, STHEFANIE CHAVES DE ALMEIDA GONGALVES, CAROLINA FONSECA,
NICIA PEDREIRA SOARES, ROBSON AUGUSTO SOUZA DOSSANTOS, MARIA JOSE CAMPAGNOLE DOS SANTOS

Department of Physiology and Biophysics, UFMG

2-Fisiologia Cardiovascular

Introduction: It is currently accepted that angiotensin-(1-7) [Ang-(1-7)] and alamandine [Alal-Ang-(1-7)] are
members of the counterregulatory axis of the renin-angiotensin system (RAS). Both peptides can undergo
hydrolysis by angiotensin-converting enzyme and form Ang-(1-5) and Alamandine-(1-5), respectively.
Recently, we have shown that Alamandine-(1-5) is present in human and mice circulation. Objective:
Evaluate the cardiovascular effects induced by intravenous (i.v.) administration of Ang-(1-5) and Alamandina-
(1-5). Methods: Normotensive Wistar (n=6 for each peptide) and spontaneously hypertensive rats (SHR) (n=6
for each peptide) were anesthetized with a mixture of Ketamine (50 mg/kg) and Xylazine (10 mg/kg).
Polyethylene cannulas made with PE10 (4 cm for the artery and 3 cm for the vein) polymerized by heat with
PES50 (aprox. 17 cm) and filled with 0.9% sterile saline containing heparin (5000Ul/ml) were inserted into the
abdominal aorta through the femoral artery (BP recordings) and into the femoral vein (drug injections).
Twenty-four hours later, cardiovascular parameters were recorded in conscious animals. After a period of
one hour for stabilization of the cardiovascular parameters, Alamandine-(1-5) or Ang-(1-5) were injected at
a dose of 3ug/ 100g of b.w. A similar volume (0.1 ml/ 100g b.w.) of sterile saline was injected into SHR and
Wistar rats for control. Results: Alamandine-(1-5) injection produced a progressive decrease in systolic blood
pressure (SBP SHR, reaching-33+3.0 mmHg six hours after injection (Baseline SBP: 208+8 mmHg before and
175+10 mmHg, six hours after the injection). In contrast, SBP did not significantly change after the
administration of Ang-(1-5) (Baseline SBP: 198+13 mmHg before and 19948 mmHg six hours after injection).
There was no significant change in heart rate (HR) in SHR after Alamandine-(1-5) (Baseline HR: 342+14
beats/min before and 341+18.8 beats/min after six hours) or after Ang-(1-5) (Baseline HR: 333+18 beats/min
before and 326119 beats/min after six hours). Alamandine-(1-5) injection in Wistar rats produced only small
changes in BP (Baseline SBP: 109+10 mmHg before injection and 99+11 mmHg six hours after injection,
p<0.05). No differences were observed for Ang-(1-5) injection in Wistar rats (Baseline SBP: 118+8 mmHg
before injection and 1159 mmHg six hours after injection) or in HR for Alamandine-(1-5) or Ang-(1-5). Saline
injection did not change BP or HR in SHR or in Wistar rats. Conclusion: These results show that Alamandine-
(1-5), but not Ang-(1-5), triggers a long-lasting fall in BP in hypertensive animals. These data indicate that we
have identified a new vasodilatory peptide of the RAS, increasing our understanding of the complexity of this
system and opening a possibility for a future development of a new pharmacological target for hypertension
treatment. Support: Capes, Cnpg, Fapemig, and INCT Nanobiofar. Protocol: 188/2023
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Role of the afferent renal nerves in the cardiovascular responses to acute renal ischemia-reperfusion in
rats

ANA CAROLINE MARREIROS, RAFAEL SANTOS CARVALHAL, FERNANDA MANO TAGLIAPIETRA DA SILVA, MARK KNUEPFER, ERIKA
EMY NISHI, CASSIA MARTA DE TOLEDO BERGAMASCHI, CRISTIANE DAMAS GIL, MAYCON IGOR DE OLIVEIRA MILANEZ, RUY
RIBEIRO DE CAMPOS JUNIOR

Fisiologia Cardiovascular, UNIFESP, UNIVERSIDADE FEDERAL DE SAO PAULO

2-Fisiologia Cardiovascular

Introduction: Ischemia and reperfusion (IR) injuries are still a challenge in certain clinical complications, it is
known that it results from increased inflammation and apoptosis of renal tubular cells, in addition to an
increase in renal sympathetic nervous activity (rSNA), however it is not yet fully clarified the role of renal
afferents in response to IR. Objective: The present study aimed to evaluate how acute renal IR influences
renal (rSNA) and splanchnic (sSNA) sympathetic vasomotor activation in control and in rats submitted to
renal deafferentation. Methods: All experimental procedures were performed according to the guidelines
recommended and approved by the Ethics in Research Committee of the Escola Paulista de Medicina —
Universidade Federal de Sdo Paulo (Protocol No. 1567290421). Two independent series of experiments were
carried out in male Wistar rats (300-350 g). Control group (n=8) and renal deafferent group (RD) (n=6).
Femoral vessels were catheterized before the experiments under sodium thiopental anesthesia (50 mg/kg,
ip) to record mean arterial pressure (MAP) and heart rate (HR). Subsequently, a retroperitoneal incision was
made to expose the splanchnic and renal nerves to record the sympathetic vasomotor activity (20 k, 100-
1000 Hz, Neurolog System — Digitimer UK). Anesthesia was maintained by continuous infusion of sodium
thiopental (10 mg-kg-h., i.v.) throughout the experiment and IR was induced by total obstruction of blood
flow to the left kidney by clamping the renal artery for 60 min, followed by a period of reperfusion for 120
min. Blood collection from the femoral artery was performed in two stages, before ischemia and after 120
min of reperfusion, to perform the total and differential count of leukocyte populations. Furthermore, there
were guantification of intrarenal interleukins and immunohistochemistry for CGRP were performed to
confirm deafferentation. For the statistical analysis, the GraphPad Prism 7® program was used. Data are
expressed as mean * standard error of the mean (SEM). Differences between groups were analyzed by the
One-way or Two-way ANOVA analysis of variance followed by Fisher's posttest. In addition, when necessary,
unpaired Student’s t test was used. Only values of p<0.05 (*) were considered statistically significant. Results:
Renal ischemia significantly increased renal sympathetic nerve activity (rSNA) (20 min: 75% + 38%, P<0.05),
however, it did not alter splanchnic sympathetic nerve activity (sSSNA). The increase in rSNA was triggered by
activation of afferent fibers, since IR significantly reduced rSNA in the RD group (180 min:-73 + 32 Aspikes/s
and 180 min:-29% + 12%, P<0.05 ) and induced a significantly greater drop in blood pressure (180 min:-48
+ 4 AmmHg, P<0.05) and bradycardia (160 min:-80 + 7 Abpm, P<0.05). No significant differences, however,
were found between groups in the leukocyte profile. Conclusion: The results show that renal afferent nerves
(capsaicin sensitive sensory nerves) triggers a preferential increase in sympathetic vasomotor activity to the
kidney during acute IR. Our hypothesis is that the increase in rSNA in response to IR is triggered by renal
afferent fibers since these fibers project to brain regions involved in the control of efferent sympathetic
activity to the kidneys. Afferent renal nerves may be a new therapeutic target to treat acute renal lesions
triggered by IR. Support: Supported by FAPESP (19/25295-0), CAPES (finance code 001), and CNPg. RRC and
CTB were recipients of the CNPq fellowship. Protocol: N.A.
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Acute effects of short-term mitoquinone treatment on vascular remodeling post-myocardial infarction

SARA BIANCA OLIVEIRA MENDES, TADEU ERITON CALIMAN ZANARDO, MARIA EDUARDA SILVA STEIN, KATYANA KALINE SILVA
FERREIRA, GEORGIA AZEVEDO DE OLIVEIRA TRAICHEL, ANNA KAROLINA NASCIMENTO COSTA, LAIS DE OLIVEIRA TRAICHEL,
IVANITA STEFANON, MAICON LANDIM-VIEIRA, AURELIA ARAUJO FERNANDES

Department of Physiological Sciences, UFES, Department of Biomedical Sciences, FSU, Biochemistry Postgraduate
Program, UFES

2-Fisiologia Cardiovascular

Introduction: Mitochondria are an important source of oxidative stress after myocardial infarction (Ml).
Objective: To evaluate the vascular remodeling and the effects of mitochondrial antioxidant mitoquinone
(MitoQ) in the aorta from rats seven days post-MI. Methods: Wistar male rats, eight weeks old, were divided
into: Sham, MI, Sham MitoQ and M| MitoQ (CEUA 06/2023). The MI was surgically induced and following
the animals were treated for seven days with MitoQ (100uM/Kg/day) in drinking water. After treatment,
hemodynamic analysis was performed and the thoracic aorta was collected for histological evaluation, and
scanning electron microscopy (SEM). The statistical analyses are presented as mean+SEM. Two-way ANOVA
followed by Tukey's post hoc test was performed. Significance values were P<0.05. Results: There were
reductions in the systolic (Sham 11343 N=10; Ml 93+4* N= 9; Sham MitoQ 108+4 N=4; M| MitoQ 108+3#
N=4; *p<0.05 Sham vs MI; #p<0.05 Sham MitoQ vs Ml MitoQ) and diastolic (Sham 84+3 N=10; M| 68+3*
N=9; Sham MitoQ 813 N=4; MI MitoQ 85+3 N=4; *p<0.05 Sham vs M) arterial blood pressure in the Ml
compared to Sham group. We also observed an increase in the left ventricular systolic pressure (Sham 1165
N=10; MI 7943* N=9; Sham MitoQ 1156 N=4; M| MitoQ 100+4# N=4; *p<0.05 Sham vs MI; #p<0.05 Sham
MitoQ vs MI MitoQ) and left ventricular end diastolic pressure (Sham: 5£0.4, MI:10£1*; Sham MitoQ: 3%1;
IM MitoQ: 5+0.5#; *p<0.05 Sham vs Ml; #p<0.05 Sham MitoQ vs MI MitoQ). MitoQ was able to restore all
these parameters. Lumen thickness and area were equal between groups (Sham 178,9+8,4 N=4; Ml
116+43,1 N=4; Sham MitoQ 178,1+2,6 N=4; Ml MitoQ 162,5+12,7 N=4). The number of elastin injury was
significantly increased in the MI compared to the Sham (Sham 6,5+1,6 N=4; Ml 13.5+1,6*% N=4; *p<0.05
Sham vs Ml). Elastin injury were not observed in MI MitoQ compared to Sham MitoQ (Sham MitoQ 5,8+1,1
N=4; MI MitoQ 8,18+1,7 N=4). Collagen content was increased in the Ml and MitoQ did not change this
alteration (Sham 13,6+0,9 N=4; M| 24,7+3,0* N=4; Sham MitoQ 16,6+0,3 N=4; M| MitoQ 25,7+1,9# N=4;
*p<0.05 Sham vs MI; #p<0.05 Sham MitoQ vs MI MitoQ). SEM showed an important endothelial denudation
in the MI group while this damage was rare in the Ml MitoQ (Sham 0,2+0,1 N=4; M| 2,3+0,1* N=4; Sham
MitoQ 0,310,2 N=4; MI MitoQ 1,3+0,2#& N=4; *p<0.05 Sham vs MI; #p<0.05 Sham MitoQ vs MI MitoQ; &
p<0.05 MI vs MI MitoQ). Conclusion: Hemodynamic alterations and adaptive remodeling have been
observed seven days post-MI, MitoQ was not able to restore alterations as collagen content and elastin
injury. MitoQ prevented endothelial damage. Support: FAPES,CAPES, CNPQ, UFES. Protocol: N.A.

o
S B F IS Sociedade Brasileira de Fisiologia
Brazilian Society of Physiology

P-55




14 a 17 de Setembro de 2024
Hotel Gléria Caxambu Resort & Convention

ACHADOS ECOCARDIOGRAFICOS EM UM MODELO MURINO COM MUCOPOLISSACARIDOSE TIPO 1

NANCY CARLINI VIEIRA MARTINS, ANGELICA SALATINO DE OLIVEIRA, ANGELA M V TAVARES, ESTEBAN ALBERTO GONZALEZ,
GUILHERME BALDO

Fisiologia Cardiovascular, UFRGS

2-Fisiologia Cardiovascular

Introduction: Mucopolissacaridose tipo 1 (MPS-1) é uma doenca rara de acumulo lisossomico e efeitos
multissistémicos, cujos tratamentos existentes ndo sdo capazes de corrigir os danos ocasionados em artérias
importantes, como a aorta e a pulmonar. A perda da capacidade elastica dessas duas artérias pode trazer
consequéncias deletérias, ndo apenas para o sistema cardiovascular, mas para todo o organismo. Objective:
Evidenciar a perda da fungdo vascular em camundongos modelo para MPS-1. Methods: A amostra foi
composta por 17 camundongos (mus musculus machos e fémeas) com 6 meses de vida e aproximadamente
30 gramas (controles sauddveis n=10 e MPS-1, nocautes para o gene IDUA, n=7). Os animais foram
anestesiados (isoflurano diluido em oxigénio 100%) e posicionados dorsolateralmente em uma cama
aquecida. Avaliagdes por ecocardiografia bidimensional e analise de fluxo por Doppler foram realizadas em
ecografo com probe linear de 12-4 MHZ, EnVisor HD System (Philips Medical, USA). Foram analisados o
didametro da aorta e os fluxos de ambas as artérias. Os tempos de aceleracdo (TA) e de ejecdo (TE) da artéria
pulmonar também foram observados, sendo considerada a razdo TA/TE para analisar sua rigidez. Para as
comparagdes das médias entre os grupos, foi utilizado o teste t de Student. Para a analise do diametro da
aorta foi utilizado o teste de Mann-Whitney, pois a varidvel ndo atendeu aos critérios para testes
paramétricos. Valores de p < 0,05 foram considerados estatisticamente significativos. Results: O diametro da
aorta foi significativamente maior no grupo MPS-1 (0,138) quando comparado com o controle saudavel
(0,119; p=0,012), ja a razdo TA/TE da artéria pulmonar (controle: 0,315+0,0756, MPS-1: 0,252+0,0542) ndo
diferiu estatisticamente entre os grupos (p > 0,05). Conclusion: Os dados preliminares desta pesquisa
demonstram que, embora ndo tenha sido observado aumento da resisténcia vascular pulmonar, como
relatado em outros estudos publicados pelo grupo, foi possivel constatar um aumento significativo da
dilatagdo aortica, como consequéncia da perda de elasticidade desta artéria. Support: PIBIC; CNPQ; FIPE;
HCPA Protocol: 2022-0631
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Uso do software CellProfiler para aquisicdo automatizada de parametros morfolégicos de
cardiomidcitos isolados

DAVI EMMANUEL LISBOA LOPES, SERGIO SCALZO, MARCOS ELIEZECK, LUCAS MAGALHAES, ANA CAROLINA FAGUNDES DOS
SANTOS, SILVIA CAROLINA GUATIMOSIM FONSECA

Fisiologia e Biofisica, UFMG, UNIVERSIDADE FEDERAL DE MINAS GERAIS

2-Fisiologia Cardiovascular

Introduction: A quantificacdo de parametros morfolégicos dos cardiomiocitos é um passo importante e
fundamental na compreensao dos mecanismos celulares envolvidos na patogénese da doenga cardiaca. No
entanto, medigdes rapidas e reprodutiveis sdo dificultadas por varios fatores inerentes a subjetividade da
analise manual. Além disso, a analise manual geralmente demanda muito tempo e pode apresentar viés no
processamento de imagens. Neste trabalho adaptamos o programa de processamento automatico de
imagens Cellprofiler para aplicagdo em cardiomidcitos isolados provenientes de camundongos adultos
Objective: Otimizar a quantificagdo de parametros morfoldgicos de cardiomidcitos adultos por meio do uso
do software Cellprofiler, reduzindo o tempo de processamento e minimizando o viés do usuario. Methods:
Foram escolhidas 50 imagens de midcitos ventriculares isolados de camundongos adultos adquiridas em
campo claro sob parametros pré-estabelecidos (célula centralizada, afastada das bordas, nenhum artefato
préximo ou aderido a célula alvo, sem sobreposicdo de outra célula e com o maior contraste possivel). As
imagens foram escolhidas a partir do nosso banco de imagens do laboratério. Em seguida, montamos uma
pipeline no Cellprofiler, que segmenta essas células baseando-se em variacdes de intensidade. Para efeito
de comparacdo, essas mesmas imagens foram processadas pelo programa de processamento manual Fiji-
imagel (NIH) e as medidas obtidas foram exportadas para uma planilha também de maneira manual.
Posteriormente, cronometramos o tempo necessdrio para o processamento manual completo
(segmentacdo, medicdo e exportacdo para a planilha). O tempo total necessdrio para o processamento
completo de todas as imagens de forma manual foi comparado com o tempo de processamento das mesmas
imagens de forma automatizada. Andlise estatistica: Teste-T student através do software Graphpad Prism
8.0. Results: Inicialmente, comparamos o tempo médio de andlise completo de cada célula pelos métodos
manual (Imagel) e automatizado (CellProfiler). Constatamos que o tempo médio de analise através do
cellprofiler é significativamente mais rdpido que o método convencional (em segundos: Imagel: 54.2+1.5 vs
CellProfiler 22.2+1.2. p<0.0001.) Além do menor tempo gasto nas analises automatizadas, a taxa de
reconhecimento das células isoladas pelo CellProfiler foi de 100%, e ao analisarmos a média da drea celular
obtida pelos dois softwares, ndo foi observada diferenca significativa (p=0.87), indicando uma boa
confiabilidade do software em relacdo as analises convencionais. Em seguida utilizamos 4 avaliadores para
analisar de forma independente a drea de 50 células, e constatamos uma alta variabilidade entre os
avaliadores, indicando uma alta subjetividade na analise (média em um?2: Avaliador 1: 2562; Avaliador 2:
2794; Avaliador 3: 2419; Avaliador 4: 2805: enquanto a avaliacdo pelo Cellprofiler ndo apresentou variacdo
entre os avaliadores: 2787). Conclusion: Nossos achados indicam que a utilizacdo do programa Cellprofiler
para analise morfométrica de cardiomidcitos isolados permite ao usuario segmentar, medir e exportar
grandes quantidades de dados de maneira dinamica, com maior sensibilidade, e um tempo de andlise
consideravelmente mais curto. Em conjunto estes dados mostram a importancia do uso de sistemas
automatizados e desenvolvimento de pipelines que garantam uma maior confiabilidade dos resultados
gerados. Support: CNPq/CAPES/FAPEMIG. Protocol: N.A.
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OVERNUTRITION DURING DEVELOPMENT AFFECTS MITOCHONDRIAL FUNCTION AND OXIDATIVE
BALANCE IN THE HEART OF JUVENILE MALE RATS

JEFFERSON THADEU ARRUDA SILVA, JONATA HENRIQUE DE SANTANA, ELENILSON BERNARDO, MARIANA P. FERNANDES,
CLAUDIA J. LAGRANHA

Pés Graduacdo em Nutricdo, Atividade Fisica e Plasticidade Fenotipica, UFPE

2-Fisiologia Cardiovascular

Introduction: Overnutrition, characterized by excessive nutrient intake, can trigger an energy imbalance,
paving the way for disorders like obesity. This condition might impact the developing offspring. Objective:
Evaluate in the heart of male offspring, at 53 days of life, the effect of overnutrition during the lactation
period, mitochondrial function, and oxidative balance. Methods: This study was approved by the ethics
committee (protocol n2 117/2022). Male offspring were divided according to the nutritional insult into
normonourished-NS or overnourished-OS groups on the third day of life. At 53 days of life, rats were
euthanized, and hearts were collected. Data were expressed as mean + SEM. The significance level was
maintained at 5% (p<0.05) for all analyses. Statistical analyses were performed using GraphPad Prism 8.0
software. Results: Our data showed that the OS group’s body weight was higher than NS's (p=0.04). In
association with the BW, we observed in OS an increase in ROS production (p=0.0026), in parallel to the
decrease in citrate synthase activity (p=0.0068) and NADH levels (p=0.0344), but an increase in NAD/NADH
ratio (p=0.0236). MDA levels were higher in the heart of OS (p=0.0147). Protein oxidation was higher in OS
(p<0.0001). GSH levels were reduced in the OS group (p=0.0006) and total SH levels in OS (p=0.0217).
Conclusion: Overnutrition during lactation negatively affects the male heart and increases the risk of
cardiovascular disease due to the establishment of mitochondrial dysfunction and oxidative stress. Support:
The authors are thankful to FACEPE and CNPq (Foundation for the Support of Science and Research from
Pernambuco State—Brazil, APQ-0765-4.05/10;-1026-4.09/12; Universal-408403/16;APQ-1005-4.05/22) for
the financial support to acquire the equipment and reagents used in this work. We are also grateful to UFPE,
CNPg, and FACEPE that provided scholarships. This study was financed in part by the Coordenagdo de
Aperfeicoamento de Pessoal de Nivel Superior, Brasil (CAPES), Finance Code 001. Protocol: Protocol n?
117/2022
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ACIDO ELAGICO ATENUA O AUMENTO DA RESPONSIVIDADE VASOCONSTRITORA EM AORTAS DE RATOS
INDUZIDA PELA SOBRECARGA DE FERRO

VINICIUS BERMOND MARQUES, MONICA GOLDNER, MATEUS JOSE DEFANTE, BRENDA SANTOS LEITE, SABRINA BERTOLI
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2-Fisiologia Cardiovascular

Introduction: A sobrecarga crdnica de ferro induz uma vasculopatia caracterizada por disfungdo endotelial,
sendo necessaria a busca por terapias para amenizar esse dano. Nesse sentido, o acido eldgico € um polifenol
com ac¢do anti-inflamatdria e antioxidante, com potencial beneficio nesse contexto. Objective: Avaliar os
efeitos do acido eldgico na prevencdo do aumento da vasoconstricdo induzida pela sobrecarga de ferro.
Methods: Ratos Wistar machos (~200g) foram distribuidos em quatro grupos: controle (Ct), controle tratado
com acido elagico (CtEA), ferro (Fe) e ferro tratado com acido eldgico (FeEA). A sobrecarga de ferro foi
induzida pela administracdo de ferro-dextrano (100mg/Kg/dia, 5 vezes/semana, i.p.), enquanto os controles
receberam NaCl 0,9% no mesmo regime de tratamento. Simultaneamente, os grupos tratados com 4acido
elagico, receberam esse composto (30mg/Kg/dia) enquanto os grupos demais receberam apenas a soluc¢do
diluente, ambos por gavagem. Apds quatro semanas de tratamento, foram coletados o sangue para medida
do ferro (N=10 por grupo) e a aorta toracica para estudo de reatividade vascular in vitro (N=6-13 por grupo).
Os dados foram avaliados por ANOVA 2-vias seguida do pds-teste de Fisher, e considerado significante
P<0,05. Results: O acido eldgico ndo interferiu no aumento do ferro sérico (Ct: 169+8; CtEA: 171+13; Fe:
459+26vs FeEA: 505+38ug/dL), embora tenha atenuado o aumento da responsividade vascular a fenilefrina
induzida pela sobrecarga de ferro (logeC50 Ct:-6,66+0,27; CtEA:-6,85+0,28; Fe:-7,1240,31vs FeEA: -
6,77%0,23), com prevencdo do prejuizo da modulagdo endotelial (diferenca entre as areas sob as curvas Ct:
397+42; CtEA: 413450, Fe:272+33 vs FeEA: 407+41%) e nitrérgica (dASC Ct: 283+82; CtEA: 323190,
Fe:123+77vs FeEA: 249+141%), mensuradas apds remogdo mecanica do endotélio e incubacdo com L-NAME
100uM, respectivamente. Ademais, a inibicdo da NADPH oxidase com VAS 2870 (10um) reduziu a resposta
contrétil apenas no grupo Fe (logeC50 Ct:-6,6+0,1vs Ct- VAS2870:-6,7+0,1; CtEA:-6,840,1 vs CtEA-VAS2870:
-6,6+0,1; Fe:-7,140,07vs Fe-VAS2870:-6,6+0,1;FeEA:-6,7+0,07vs FeEA-VAS2870:-6,8+0,1). Conclusion:
Nossos resultados mostram que a administracdo oral de acido eldgico foi capaz de atenuar a resposta
vasoconstritora aumentada identificada no modelo animal de sobrecarga de ferro, provavelmente pela
preservacdo da modulagdo endotelial/nitrérgica e reducdo da ativacdo da NADPH oxidase. Support: CNPq,
CAPES e FAPES. Protocol: CEUA-UFES no. 18/2023.
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RESPOSTA DA ASSOCIAGAO DE OXIDO DE ROSA E EXERCICIO FISICO SOBRE SISTEMA CARDIOVASCULAR
E AUTONOMICO
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2-Fisiologia Cardiovascular

Introduction: Atualmente, é evidente o aumento de pessoas acometidas por doencas cardiovasculares
(DCV). Nesse cenario alarmante, a hipertensdo arterial (HA), caracterizada por um marcante desequilibrio
simpatovagal, esta entre as DCV mais prevalentes. Diante disso, urge a necessidade de novas terapias para
mitigar esta fisiopatologia. Nesse contexto, uma subdivisdo dos terpenos, os monoterpenos, tem ganhado
notoriedade dada a sua diversidade, abundancia e propriedades farmacoldgicas. Entre eles, o monoterpeno
Oxido de Rosa (OR) surge como uma possivel alternativa para o tratamento da HA, devido a sua atividade
anti-inflamatdria e hipotensora, ja relatada quando administrado por via intravenosa. Ademais, além das
intervengdes farmacoldgicas, o exercicio fisico (EF), seja resistido ou aerdbico, é considerado uma excelente
abordagem para retardar o desenvolvimento da HA e até tratd-la. Portanto, a combinacdo de ambas as
intervencdes pode potencializar a eficdcia terapéutica do OR. Com base nisso, faz-se necessario utilizar um
modelo apropriado para averiguar a atividade do OR sobre a HA. O modelo de ratos espontaneamente
hipertensos (SHR) é uma excelente opcdo, pois a fisiopatologia da HA observada nos SHR se assemelha a HA
essencial vista nos seres humanos. Objective: Avaliar o efeito do OR administrado cronicamente com ou sem
EF de natacdo sobre parametros hemodinamicos, além de adaptagBes autonémicas cardiacas em ratos SHR.
Methods: Foram utilizados ratos SHR e Wistar machos com 12 semanas de vida (290-310 g), nos quais foram
administrados OR, diariamente, por 34 dias consecutivos [v.0. (100 mg/kg)]. A evolucdo da pressdo arterial
sistdlica (PAS) foi monitorada por meio da pletismografia com manguito de cauda [PMC (antes de iniciar o
tratamento e nas semanas 1, 3 e 5)]. Vinte e quatro horas antes do término do tratamento, os animais foram
anestesiados, e suas artérias e veias femorais foram canuladas para o registro da pressao arterial pulsatil
(PAP) e para a administracdo de drogas, respectivamente. Dessa forma, foram avaliados parametros
hemodinamicos (PAS, PAD, PAM e FC), a sensibilidade do barorreflexo, tdnus parassimpatico e a frequéncia
intrinseca de marcapasso (FIMP). Por fim, os registros da PAP também foram utilizados para a avaliagdo da
atividade simpatica e vagal, por meio da analise da variabilidade da pressdo e da frequéncia cardiaca, tanto
por meio da andlise espectral quanto pela andlise simbdlica. Results: Os resultados obtidos apds o
tratamento mostraram que o OR, administrado isoladamente ou em associagdao com EF mostrou-se ser
eficiente na redugdo da PAS [veiculo (203 + 3) vs OR (150 + 3) e OR +EF (143 * 4)], ademais, esta queda dos
niveis presséricos também foi observada na PAM [veiculo (154 + 5) vs OR (121 + 6) e OR + EF (135 £ 4)] nos
ratos SHR. No entanto, o protocolo de natacdo, isoladamente, ndo preveniu o aumento da pressao arterial,
mas quando associado ao OR, foi capaz de melhorar o controle autonémico, avaliado pela variabilidade da
frequéncia cardiaca e pelo tonus parassimpatico. Em Ultima analise, a FIMP e a sensibilidade barorreflexa
estavam reduzidas nos animais SHR, e nenhuma das intervencdes realizadas foram capazes de melhorar
esses marcadores de regulagdo autondmica cardiaca. Conclusion: Portanto, a partir dos resultados
apresentados no presente estudo, conclui-se que o OR é um potencial farmaco hipotensor, capaz de atenuar
0s parametros hemodinamicos de ratos SHR, além de melhorar a fun¢do autondémica cardiaca quando
associado ao exercicio de natagdo. Support: Bolsa de mestrado n° do processo 131396/2024-2 / Universal
CNPg 409109/2018-5 Protocol: 563/19
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Serotoninergic Modulation and Its Effects on Gene Expression in the Heart of Overnourished Lactating
Rats

MARIA DANIELE TEIXEIRA BELTRAO DE LEMOS, THYAGO DE OLIVEIRA RODRIGUES, OSMAR HENRIQUE DOS SANTOS JUNIOR,
CLAUDIA JACQUES LAGRANHA

Educacdo Fisica UFPE CAV, UFPE

2-Fisiologia Cardiovascular

Introduction: Overnutrition during the neonatal period can lead to energy imbalance, mitochondrial
dysfunction and, consequently, increase the risk of obesity and the development of heart disease in adult
life. Objective: Investigate effects of serotonergic manipulation (by Fluoxetine) in the heart tissue of adult
rats submitted or not to supernutrition overnutrition during lactation,evaluating body weight and
mitochondrial function. Methods: This study was approved by the ethics committee (protocol n°0036/2022),
Male Wistar rats divided on the 3rd day of life into two groups: Normonourished (n=9), Supernourished
Overnourished (n=3). At 39 days of life, the groups were subdivided according to the treatment: saline (NaCl,
0.9%) or fluoxetine (10mg/kg) pharmacological treatment. At 60 days we collect the tissue. Data were
expressed as mean + SEM. The significance level was maintained at 5% (p<0.05) for all analyses. Statistical
analyses were performed using GraphPad Prism 8.0 software. Results: Body weight at 21 days= (N: 40.7 +
0.68 gvs. 0:49.4 +0.81 g, p=0.011); 30 days=(N:79.2 + 1.4 gvs. 0: 112.9 + 3.2 g, p<0.0001); 39 days= (N:
125.9+3.0gvs. 0: 184.0 + 8.4 g, p<0.0001); 45 days = (N: 168.9 + 2.1 g vs. O: 226.6 + 18.8 g p=0.0003); 60
days = (N: 249.5 + 3.29 g vs. O: 289.4 + 3.70 g, p= 0.036). Treatment started at 39 days induce decrease in
body weight of normofed and overfed treated with FX only at 60 days of age 60 days = (N: 249.5 + 3.3 g vs.
NFx: 229.8 + 2.6 g, p= 0.0111); (O: 289.4 + 3.7 g vs. OFx: 269.0 + 3.1 g, p= 0.0111). decrease de levels of
PGC-1a, TFAM and FIS1 in overfed group, but significant increase in overfed treated with fluoxetine
compared to overfed. PGCla = (O: 0.8 + 0.2 vs. OFx: 2.4 + 0.5, p=0.031); TFAM= (0: 0.1 + 0.1 vs. OFx: 3.5 +
0.6, p= 0.0003); FIS1= (O: 0.2 + 0.1 vs. OFx: 64.9 + 0.5, P<0.0001). Conclusion: Our data indicate that
overnutrition, during a critical period of development in the male rat result due to the establishment of
mitochondrial dysfunction in the heart. Support: CAPES, CNPq, FACEPE Protocol: n°0036/2022

L]
S B F I Sociedade Brasileira de Fisiologia
Brazilian Society of Physiology

P-61




14 a 17 de Setembro de 2024
Hotel Gléria Caxambu Resort & Convention

The supplementation with lauric acid, the main component of coconut oil, promotes improvement in
cardiovascular parameters in spontaneously hypertensive rats
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2-Fisiologia Cardiovascular

Introduction: Hypertension is a multifactorial condition, and robust evidences indicate that the oxidative
stress as a key mechanism in this condition. Therefore, the use of antioxidant therapy as well as dietary
components with antioxidant function have been used. Objective: To investigate the effects of lauric acid,
the main component of coconut oil, supplementation on cardiovascular changes in spontaneously
hypertensive rats (SHR). Methods: Wistar and SHR rats, aged 16 weeks, were used and separated into four
groups: Wistar and Wistar LA; SHR and SHR LA. The LA groups received gavage with a LA solution (60 mg/kg)
for 14 days. Parameters such as body mass, food consumption, water intake, and blood pressure were
analyzed during this period. On the 15th day of supplementation the animals were euthanized, followed by
blood and organ collection for biochemical analysis and oxidative stress evaluation. The aorta was identified
and mounted in an organ bath for vascular reactivity analysis. Differences were considered significant when
p<0.05. The statistical program used was GraphPad Prism® 8.0. All procedures were approved by CEUA/UFPE
(#0091/2022). Results: LA impaired the body mass of Wistar (Wistar LA: 330.3 £9.8 g; n = 8 vs. Wistar: 383.6
+8.4g;n=38)and SHR (SHR LA: 222.1+7.0gn =8 vs. SHR 261.9 + 11.0 g) groups. Daily food consumption
was also reduced in the SHR LA and Wistar LA animals. However daily water intake was reduced only in the
SHR LA group. Using tail plethysmography analysis, the SHR group showed an increase in blood pressure
levels, and treatment with AL reduced SBP (SHR AL 167.9 + 3.7 mmHg; n =9 vs. SHR 194.9 + 2.9 mmHg; n =
9) and DBP (SHR AL 117.0 £ 0.9 mmHg; n = 9; SHR 124.4 + 0.6 mmHg; n = 9). The vascular reactivity
experiments showed that the treatment with LA reversed the decrease in contraction in the Wistar group in
the presence of endothelium (Wistar LA MR =92.3 + 7.8%; n = 3 vs. Wistar MR = 58.2 + 3.4%; n = 6). The
SHR group showed an increase in the contractile effect compared to the control group in the presence of
the endothelium (SHR MR = 106.2 £ 7.7%; n = 6 vs. Wistar MR = 58.2 + 3.4%; 2.4%; n = 6 vs. Wistar MR =
112.5 + 3.6%). No changes were observed after LA treatment related to the vasorelaxant responses with
either ACh or NPS. The SHR group showed an increase in the AST enzyme (SHR: 174.1 + 22.7 U/L; n = 2 vs.
Wistar =118.1 + 8.1 U/L; n = 7) and treatment with LA reversed this increase (SHR LA= 121.3 +3.2 U/L; n =
5 vs. SHR= 174.1 + 22.7 U/L; n = 2). There was no statistical difference between the groups regarding
biochemical analysis of total cholesterol, triglycerides, glucose, and ALT. LA treatment reduced MDA levels
in the hepatic tissue of SHR rats (SHR LA: 0.46 + 0.06 nmol/mg, n =5 vs. SHR: 0.79 + 0.05 nmol/mg, n = 6).
SOD activity in the renal tissue of the SHR group was increased, being reduced by LA supplementation (SHR
LA=2.22 £ 0.06 U/mg/min; n = 6 vs. SHR: 2.39 + 0.07 U/mg/min; n = 6). Regarding the GSH analysis, there
was no statistical difference between the groups. Conclusion: In summary, we can conclude that LA
represents a potential benefit for cardiovascular health and may be a promising strategy for the adjuvant
treatment of hypertension. Support: FACEPE, CNPg, CAPES Protocol: 0091/2022
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ALTERAGOES  ELETROFISIOLOGICAS, ECOCARDIOGRAFICAS E DISFUNGAO ENDOTELIAL EM
CAMUNDONGOS FEMEAS IDOSAS.
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2-Fisiologia Cardiovascular

Introduction: Doencas cardiovasculares sdo as principais causas de morte no mundo, e o envelhecimento é
o fator de risco dominante e ubiquo para tais doengas. As perspectivas indicam que a populagdo idosa tende
a aumentar cada vez mais, a parcela feminina envelhecida vem apresentando maiores chances de
desenvolver doencas cardiovasculares em comparagdo com homens da mesma faixa etdria que possuem
estilo de vida e disfuncées metabdlicas semelhantes. Dessa forma se torna necessario estudos que possam
identificar as alteracGes eletrocardiograficas, ecocardiograficas e de reatividade vascular em fémeas idosas
e a relagdo dessas disfungBes com o envelhecimento. Objective: Avaliar a influéncia do processo de
envelhecimento nas alteragGes eletrofisiolégicas, ecocardiograficas e na reatividade vascular de
camundongos fémeas idosas. Methods: Todos os procedimentos foram submetidos conforme as diretrizes
da Comissdo de Etica No Uso de Animais (CEUA) em Experimentacdo Cientifica do Centro de Ciéncias da
Saude da Universidade Federal do Rio de Janeiro, Registrada no Conselho Nacional de Controle de
Experimentacdo Animal (CONCEA) sob o nimero do processo n°: 01200.001568/2013-87. Para este estudo,
foram utilizados camundongos fémeas C7BL/6 em idade entre 4 a 24 meses, divididos em dois grupos de
adultas (4 meses, n=5 ) e idosas (24 meses, n=3). Os animais foram submetidos ao registro do
Eletrocardiograma (ECG) na derivacdo D1 de ambos os grupos, para o grupo de fémeas adultas esses
registros foram realizados com base no ciclo estral para padronizar a comparagao entre os dois grupos, além
disso foi realizado registros de Ecocardiograma onde sera feita uma anadlise posterior e futuramente serd
realizada a eutanasia dos animais para registros de Reatividade Vascular com o objetivo de analisar o
funcionamento endotelial do vaso. Results: O grupo de animais envelhecidos apresentou prolongamento da
onda P (p < 0.05), indicando aumento da dispersdo da conducdo elétrica atrial. A duracdo do intervalo PR
também foi maior nesse grupo, sugerindo retardo na condugdo atrioventricular (p < 0.05). O intervalo QRS
encontrou-se prolongado no grupo de animais envelhecidos, indicando dessincronizacao na despolarizagao
ventricular esquerda e direita (p < 0.05). Por fim, a duracdo do intervalo QT também encontrou-se
aumentada nos animais envelhecidos, indicando dispersdo na conducado elétrica ventricular, possivelmente
por hipertrofia ventricular (p < 0.05). Ndo houve diferenca significativa na duragdo do intervalo RR (p > 0.05),
indicando que a frequéncia cardiaca estava normal. Conclusion: A partir dos resultados obtidos, podemos
concluir que o envelhecimento afeta de maneira prejudicial a conducdo elétrica no coragdo de camundongos
fémeas. Os resultados indicam, particularmente, aumento na dispersdo da condugdo elétrica atrial e
ventricular, além de retardo na conducdo elétrica atrioventricular e dessincronizacdo na despolarizagdo
ventricular. Support: FAPERJ, CNPg, CAPES Protocol: 01200.001568/2013-87
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Assessment of Mitochondrial Function in Ischemic and Reperfused Hearts Treated with Heat Shock
Protein 10 kDa (HSP10)
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2-Fisiologia Cardiovascular

Introduction: Ischemic heart disease is currently the leading cause of death in Brazil and worldwide. During
infarction, the reduction or interruption of blood flow results in an imbalance between oxygen supply and
demand. Immediate restoration of blood flow (reperfusion) is essential for myocardial survival, however,
reperfusion itself can cause injury. One strategy to reduce ischemia and reperfusion injury is novel
cardiomyokines. Recently, we described the 10 kDa heat shock protein (HSP10) as one of these
cardiomyokines. This protein is secreted by ischemic preconditioning stimulation. However, it is still unclear
how this protein acts to prevent these injuries. Objective: The present study aims to investigate the
mechanisms of cardioprotection conferred by HSP10, focusing on the effects of this protein on the
maintenance of mitochondrial function. Methods: Isolated hearts from male Wistar rats (male. 300-350 g,
CCS-Central Animal Facility, Institutional Animal Care and Use Committee protocol: 154/21) were perfused
with Krebs saline and then subjected to 30 minutes of global ischemia and 10 minutes of reperfusion. Before
ischemia, hearts were perfused with HSP10 (1umol-L-1). At the end of reperfusion, mitochondria were
isolated and mitochondrial function evaluated. In a subset of experiments mitochondria isolated from fresh
hearts were incubated directly with HSP10 and subjected to hypoxia/reoxygenation in vitro. Results: The
perfusion of HSP10 in isolated hearts before I/R improved mitochondrial respiration, and ATP production
and prevented mitochondrial ROS formation compared to the I/R group. Incubation of HSP10 in
mitochondria subjected to hypoxia and reoxygenation prevented reductions in mitochondrial respiration
(91.5%5.1), ATP production (250.1+9.3), and reduced mitochondrial ROS production (219.749.0) compared
to the group subjected to hypoxia/reoxygenation (n=12, 51.545.0; 187421.7; 339.0+14.3; p<0.001,
respectively). Conclusion: Mitochondria are a target for HSP10-induced cardioprotection. HSP10 can act
directly on mitochondria and protect against hypoxia/reoxygenation injury. Support: Cnpq, Faperj Protocol:
01200.001568/2013-87
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Evaluation of cardiometabolic effects induced by a high-fat diet enriched with linseed oil during the
critical period of development in the female offspring of rats

VANESSA MARIA DOS SANTOS, FILIPE DE MELO BARBOSA, MIRELLY CUNHA DA SILVA, LIZANDRA HENRIQUE DE FARIAS, JONATA
HENRIQUE DE SANTANA, CLAUDIA JACQUES LAGRANHA, THYAGO MOREIRA DE QUEIROZ

Programa de Pds Graduacdo em Nutricdo, Atividade Fisica e Plasticidade Fenotipica, UFPE, Programa de Pds
Graduagdo Multicéntrico em Ciéncias Fisioldgicas, UFPE

2-Fisiologia Cardiovascular

Introduction: High-fat diets during critical periods of development can induce long-lasting changes in the
health of offspring, potentially increasing their susceptibility to chronic disease in adulthood. On the other
hand, the consumption of a diet enriched with linseed oil, rich in omega-3, reduces the incidence of
cardiometabolic diseases in adulthood. Objective: To investigate the cardiometabolic effects on the female
offspring of rats at 90 days of age submitted to a high-fat diet enriched with linseed oil during pregnancy and
lactation. Methods: Wistar rats of reproductive age were mated under controlled conditions, forming the
following groups: control (CT); high-fat diet (HL), high-fat diet with linseed oil (HLOL). In these studies, only
female offspring were used, we analyzed parameters such as body weight and pressure was measured by
tail plethysmography at 60 and 90 days of age. At 90 days, the animals were euthanized, and the organs were
collected for analysis. The results were expressed as mean * standard error of the mean. The differences
were considered significant when p<0.05. The statistical program used was GraphPad Prism® 8.0.) Results:
The body weight of female rats in the first week of HL and HLOL was higher than that of the CT group (CT:
83.88 + 1.91 g vs. HL: 95.20 + 1.88 g vs. HLOL: 99.77 + 2.33 g). Weight gain remained significant until the
ninth week in the HL group compared to the CT group (CT: 232 £+ 3.12 mmHg vs. HL: 249.90 £ 6.42 mmHg).
In addition, we observed an increase in systolic blood pressure at 60 days of age in the HL group (HL: 157
3.62 mmHg vs. CT: 128.2 + 5.58 mmHg), but the consumption of a diet with linseed oil prevented this
increase in the HLOL group (HL: 157 + 3.62 mmHg vs. HLOL: 122.7 £ 10.39 mmHg). This effect persisted on
diastolic blood pressure (CT: 82.54 + 2.74 mmHg vs. HL: 107.70 £ 3.20 mmHg vs. HLOL: 73.55 + 2.07 mmHg).
At 90 days of age, systolic and diastolic blood pressure increased in the HL group (CT: 128.8 £ 2.06 mmHg vs.
HL: 155.2 £ 5.67 mmHg) and (CT: 78.93 + 3.09 mmHg vs. HL: 102.8 + 3.39 mmHg), respectively. The increase
in body weight and blood pressure in the HL group was accompanied by an increase in the weight of the
right kidney (CT: 0.822 + 0.03 g vs. HL: 1.045 + 0.19 g) and heart (CT: 0.775 £ 0.02 g vs. HL: 0.929 + 0.0 g)
however oil treatment did not reduce the weight of the heart (CT: 0.775 + 0.02 g vs. HLOL: 0.909 + 0.02 g).
Regarding cardiac hypertrophy, female HL and HLOL rats showed higher hypertrophy indices (CT: 0.222+ 0.00
cm/gvs. HL: 0.256+ 0.00 cm/g vs. HLOL: 0.260+ 0.00 cm/g). We observed that serum triglyceride levels were
higher in the HL group, followed by a decrease in the HLOL group (HL: 90.04 + 7.25 mg/dL vs. HLOL: 68.34 +
6.89 mg/dL). During the analysis of lipid peroxidation levels, there was an increase in the HL and HLOL groups
in relation to the CT group in the heart (CT: 0.488 + 0.04 mmol/mg vs. HL: 0.769 + 0.05 mmol/mg vs. HLOL:
0.516 £ 0.05 mmol/mg). In the aorta, the HLOL group had reduced levels of this biomarker compared to the
HL group (HL: 5.289 + 0.59 mmol/mg vs. HLOL: 2.830 + 0.55 mmol/mg). Conclusion: Therefore, it is
concluded that maternal consumption of a high-fat diet can promote damage to offspring, such as increased
body weight, increased blood pressure and increased lipid peroxidation, however, the supplementation with
linseed oil reduces some of these parameters. Support: CNPqg, CAPES, FACEPE Protocol: n° 0077/2021
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Avaliacdo do perfil funcional de mitocondrias de ratos com insuficiéncia cardiaca pds-infarto

ITANNA SIS ARAUJO DE SOUZA, MARIA EDUARDA PAVARINO, MARCELLA BORGES COUTINHO, RODRIGO VERAS DA SILVA
MIRANDA, JOSE HAMILTON MATHEUS NASCIMENTO, LEONARDO MACIEL DE OLIVEIRA PINTO

Fisiologia, UFRJ

2-Fisiologia Cardiovascular

Introduction: Aproximadamente 60 milhdes de pessoas em todo mundo sdo afetadas pela insuficiéncia
cardiaca. 1 em 5 pessoas desenvolvera insuficiéncia cardiaca apds os 40 anos. Apds diagndstico, tem 30% de
chance de morrer dentro de 1 ano e 70% de chances de morrer em 5 anos. A insuficiéncia cardiaca, além de
mortal é extremamente incapacitante, reduzindo muito a qualidade de vida dos pacientes acometidos. A
Insuficiéncia cardiaca é multifatorial e complexa, e seus mecanismos de progressdo ndo foram
completamente descritos. Contudo, hd um consenso que a mitocondria tem um papel central no
desenvolvimento e progressao da insuficiéncia cardiaca. Objective: Caracterizar o perfil funcional das
mitocdndrias em partes distintas de um coragdo com insuficiéncia cardiaca. Methods: Ratos Wistar machos
foram submetidos a uma cirurgia de ligadura permanente de artéria descendente anterior esquerda (IC90)
ou falso operados (SHAM). Apds os 90 dias do procedimento, os animais foram anestesiados e eutanasiados
(CEUA), o coracdo dissecado em quatro partes, sendo elas: drea afetada, area limitrofe, septo cardiaco e
ventriculo direito. Em seguida, as mitocdndrias foram isoladas por centrifugacdo diferenciada. E a fungdo
mitocondrial foi avaliada pelo consumo de O2 nos complexos |, Il e IV nos estados respiratorios |, Ill, 1ll, e
pela maxima desacoplada, producdo de ATP, producdo de ROS, potencial transmembrana e capacidade de
retencdo de calcio. Results: O consumo de oxigénio das mitocdndrias no estados Il do complexo | foi menor
nas areas limitrofe e no ventriculo direito vs afetada e drea do septo. No estado Il do complexo Il o consumo
de oxigénio foi maior na area afetada e no septo em comparacdo com as demais areas. A producdo de ATP
se mostrou reduzida na area afetada quando comparada ao septo e ao ventriculo direito (p<0,01) e entre os
grupos SHAM e IC-90 da 4rea afetada (p=0,016). A producdo de ROS foi maior na area afetada vs ventriculo
direito (p=0,01), o septo cardiaco também produziu mais ROS do que ventriculo direito (p=0,02). E possivel
observar uma maior producdo de ROS na area afetada do grupo IC-90 vs SHAM (p=0,036) e uma maior
producdo de ROS no ventriculo direito 1C-90 vs SHAM (p=0,041) . Em rela¢do ao ATP/Consumo de O2 o
ventriculo direito e septo apresentaram aumento quando comparado a area afetada (p>0,01 e p=0,21,
respectivamente). Com relacdo a capacidade de retengdo de calcio, o septo mostrou uma maior capacidade
guando comparado a todas as areas (p=0,001). Conclusdes: Ha um comprometimento das mitocondrias da
area afetada, que apesar de estarem consumindo mais O2 que areas ndo afetadas, apresentam uma
producdo de ATP reduzida. Mostrando uma possivel ineficiéncia da maquinaria fosforilativa. Além disto, a
area afetada parece tem menor capacidade de reter calcio além de produzir grandes quantidades de ROS.
As mitocondrias de outras areas parecem estar comprometidas devido a insuficiéncia cardiaca, enquanto o
septo parece tentar compensar o mal funcionamento das outras areas, mas apresentando alta formacado de
ROS. Esses resultados parecem mostrar um contribui¢do clara do mal funcionamento das mitocdndrias na
insuficiéncia e como esse mal funcionamento pode contribuir para a progressdo do remodelamento
patoldgico. Conclusion: Hd um fendtipo divergente entre as mitocondrias das diferentes areas de um coragao
com insuficiéncia cardiaca. Sendo a drea afetada pouco eficiente na relacdo entre consumo de 02 e
producdo de ATP e a septo interventricular apresentando um comportamento mais compensatorio, mas
lesivo. Support: CAPES, Faperj, Cnpq Protocol: 154/21
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COLLAGEN MATRICRYPTIN PROMOTES CARDIAC FUNCTION POST-MYOCARDIAL INFARCTION BY
MEDIATING SCAR FORMATION

GABRIEL ARAUJO GRILO, LEONARDO MACIEL DE OLIVEIRA PINTO

CPMP, Centro de Pesquisa em Medicina de Precisao, UFRJ, Universidade Federal do Rio de Janeiro

2-Fisiologia Cardiovascular

Introduction: Adverse cardiac remodeling post-myocardial infarction (MI) triggers a compensatory
maladaptive response that contributes to heart failure. The infarcted area is replaced by a fibrotic scar that
favors collagen deposition instead of its degradation. The evolution of the scar formation depends on the
interaction between cardiac cells, particularly fibroblasts, and the extracellular matrix (ECM). Matricryptins
are biologically active peptides, generated from ECM proteolysis, able to regulate cell function and survival.
A peptide mimetic of a collagen-derived matricryptin (p1159) was shown to stimulate left ventricle (LV)
fibroblast’s migration in vitro, and reduce LV dilation and fibrosis after 7 days delivery in a mouse model of
MI. These suggested p1159 long-term treatment post-Ml could have beneficial effects and reduce/prevent
adverse LV remodeling. Objective: Our goal was to identify the fibroblast receptor and mechanism-of-action
involved in p1159 induced cell migration and ECM secretion responsible for the beneficial effects on LV
remodeling. Additionally, we aim to establish whether p1159 improves cardiac function using a chronic MI-
mouse model. Methods: Using a permanent occlusion M|l model, 4—6-month-old mice received p1159 or
vehicle solution up to 28 days (n=5—-6/sex SHAM; n=10-14/sex/treatment). We assessed peptide treatment
effects on scar composition and structure and on systolic function. To assess peptide effects on scar
vascularization, a cohort of mice were injected with isolectin-B4. To investigate p1159 mode-of-action, LV
fibroblasts from naive animals were treated with p1159 diluted in serum-free media (SFM), with 10% fetal
bovine serum (FBS) as positive and SFM as negative controls, respectively. Results: Matricryptin p1159
significantly improved ejection fraction post-Ml at D28 (p1159=28+14, saline=14+7, p<0.05) and reduce LV
dilation (end systolic volume, p1159=85+42, saline=150%74, p<0.05) by inducing the formation of a
compliant and organized infarct scar which promoted LV contractility. Specifically, infarcted scars from
p1159-treated animals displayed collagen fibers aligned parallel to the epicardium to resist circumferential
stretching (p1159 had more fibers aligned at -10/10°, p<0.05), with reduced levels of cross-linking (lysyl
oxidase, p1159=1.4+0.2, saline=0.5+0.4, p<0.05, n=5—6/group) and improved tissue perfusion (isolectin-B4,
p1159=0.5+0.1, saline=0.5+0.1, p<0.05, n=8/group). In addition, p1159 increases cardiac fibroblast
migration (p1159 vs. SFM from 13h to 48h, p<0.05) by activating RhoA pathways (RhoGDI, p1159=0.1+0.01,
SFM=0.58+0.08, p<0.05, n=4/group) via the membrane receptor integrin a4 (p1159=3+0.5, saline=1+0.4,
n=4/group, p<0.05). Conclusion: Our data indicate p1159 treatment reduced adverse LV remodeling post-
MI by modulating the deposition, arrangement, and perfusion of the fibrotic scar. Support: American Heart
Association 18AIREA33960311, 19PRE34450066; National Institute of Health HL152297 Protocol: USDA 55-
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Heart rate variability and exercise capacity in hemodialysis CKD patients: Effects of chronic 8-blocker
therapy.

RODRIGO CONTRERAS, NATALY SCHNEIDER, CAMILA MAUTNER, VALENTINA VERA-IVAN ALFREDO RODRIGUEZ NUNEZ

Physical Therapy, University of Concepcion, School of Kinesiology, San Sebastian University

2-Fisiologia Cardiovascular

Introduction: Introduction Autonomic dysfunction is independently associated with an increased risk of
sudden cardiac death in patients on hemodialysis. In this line, sympathetic overactivity can also reduce heart
rate variability (HRV). B-blockers are drugs with well-known cardioprotective efficacy in several health
conditions with an impact on physical performance. It is known that acute propranolol increases HRV in
patients with chronic kidney disease (CKD). However, this group still has limited evidence regarding the
effects of chronic 8-blocker therapy (8-bt) on HRV and physical capacity. Objective: We aim to assess the
HRV and exercise capacity in CKD patients in hemodialysis and the effect of chronic 8-blocker therapy on
their cardiac autonomic function. Methods: Cross-sectional study approved by the Ethical Committee in
Human Research of the Health Service of Valdivia, Chile (Cod: 063). All participants signed informed consent.
Patients with V-stage CKD under hemodialysis were included in the study. The control group included healthy
subjects of the general population. Complementarily, a subgroup of CKD patients with 8-blocker therapy (8-
bt) for at least 6 months was gathered. Those with 8-bt for less than 6 months were excluded. For HRV
measurement iRR was recorded (Polar H7® HR sensor) in supine for 10 minutes. Then, data were
downloaded from the manufacturer’s website and exported to Kubios software version 3.3. The time and
frequency domain HRV indexes were calculated utilizing 300 seconds of free artifact recordings. By the
Incremental Shuttle Walking Test (ISWT) the exercise capacity was evaluated. Walking distance (WD) and the
maximal VO2 (VO2peak) were considered as outcomes. Descriptive statistics was calculated using the mean
and standard deviation (SD). The Kruskal-Wallis test (KWt) with the Dunn post hoc test was used to compare
quantitative variables between groups. Additionally. the U-Mann-Whitney test (MWt) was used to compare
guantitative variables between CKD patients with and without B-blocker therapy. The Chi-square test for
trend was used to analyze proportions. A p-value <0.05 was considered statistically significant. Statistical
analysis was performed using GraphPad Prism® software version 5.00. Results: We enrolled 34 CKD patients
(mean age 58+13 years) and 29 controls (mean age 57+16 years). Of CKD patients, 13 (38%) received 8-bt
(mean age 56%16 years). The most frequently prescribed drug was Carvedilol (n= 11). Other used 8-blocker
were Propanolol (n=1) and Atenolol (n=1). Patients with CKD presented a lower SDNN (-56.2% [KWt= 13.79;
P=0.001]), and RMSSD (-48.4% [KWt= 15.92; P= 0.0003]) compared to the control group. Only the RMSSD
was higher in the B8-bt group compared to those without 8-bt (+162.5%; [MWt= 80.5; P= 0.0492]). In the
frequency domain, the LF/HF ratio was lower in the 8-bt group than those without 8-blocker therapy (-61.2%;
[MW1=79.5; P= 0.0446]). No differences were observed between CKD and the control group. CKD exhibited
decreased WD (-44.5 [KWt= 14.78; P= 0.0006]), VO2peak (-22.7% [KWt= 11.28; P= 0.0036]), and HRpeak (-
14.3 [KWt= 8.063; P= 0.0177]) as compared to the control group. No significant differences were observed
in CKD with and without B-blocker therapy. Conclusion: CKD patients in hemodialysis exhibited a lower HRV
and physical capacity than control. 8-blocker therapy was shown to be effective in preventing autonomic
dysfunction without effects on exercise capacity. Support: Grant for Installation in Academia, N°:
PAI177200011. Research and Development National Agency (ANID). Ministry of Science and Technology,
Chile Protocol: Cod:063
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Angiotensin-(2-7): A novel antihypertensive peptide of the renin-angiotensin-system

CAROLINA FONSECA DE BARROS, KAMYLLE FERRAZ, STHEFANIE CHAVES DE ALMEIDA GONCALVES, AMANDA DE SA MARTINS
DE BESSA, URI FLEGLER VIEIRA-MACHADO, ISADORA ZHONG LIANG FERREIRA FENG, MATHEUS DE FREITAS ITABORAHY,
ADELSON HERIC ALVES MONTEIRO, CLOVIS NAKAIE, MARIA DE FATIMA LEITE, MARIA JOSE CAMPAGNOLE-SANTOS,- ROBSON
AUGUSTO SOUZA DOS SANTOS
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Introduction: It has been recently described that acetyl-angiotensin (2-7)-amide (Ac-Ang-(2-7)-NH2) and
angiotensin-(2-7) are potent ACE inhibitors. Objective: Investigate the effect of Ang-(2-7) in blood pressure
(BP) and aortic rings of Wistar and SHR male rats. Furthermore, we evaluated whether this peptide
stimulates receptors from the alternative renin-angiotensin system (RAS), including Mas, MrgD, and AT2R
using CHO-transfected cells Methods: Male Wistar and SHR, 10-16 weeks old (250-350g) were instrumented
to perform cardiovascular measurements, and injection of the peptide or salina. In the baseline period,
pulsatile and mean arterial pressure (MAP) and heart rate (HR) were continuously recorded for 1 hour. After
that, the peptide Ang-(2-7) was injected at a doses of 30, 6, or 2.4 pg/kg, in a volume of 0,1 ml/100g in
different animal and the cardiovascular parameters were recorded for 6h. Additionally, we evaluated the
effect of Ang-(2-7) in isolated aortic rings from SHR and Wistar rats, pre-constricted with phenylephrine (10-
7 mol. L-1). The peptide effect was tested (10-12 to 10-6 molar) in rings with or without pre-treatment the
with the Mas/MrgD antagonist D-Pro7-Ang-(1-7)(10-6umol.L-1) or after endothelium removal. Finally, we
used NO intracellular measurements via 4,5-diaminofluorescein-diacetate (DAF-FM diacetate) to test for the
effect of Ang-(2-7) on Mas, MrgD, or AT2 receptors using transfected-CHO cells. The human umbilical vein
cell line (EA.hy926) was also used to test the effect of Ang-(2-7) in endothelial cells.Statistical analysis was
performed using a one-way, two-way ANOVA or the t-test (p<0.05) were appropriated. Results: In SHR, 30
ug/kg of Ang-(2-7) induced a marked reduction in MAP reaching-40 mmHg (Baseline: 123+12mmHg, 6h vs
177+ 0,50 mmHg before injection; n=3; p<0,0001).Similar result was obtained with 6ug/kg of Ang-(2-7)
(Baseline MAP: 1355 mmHg, 6h after injection vs 1566 mmHg, before; n=3; p>0,05; and 2,4ug/kg of Ang-
(2-7) (Baseline MAP: 140 + 0,3 mmHg, 6h vs 160+2 mmHg, before, n=3; p<0,05). No significant MAP effect
was observed after Ang-(2-7) injection in Wistar rats. Likewise, no significant HR effect was observed in SHR
or Wistar rats after Ang-(2-7). Ang-(2-7) produced a vasorelaxing effect on aortic rings taken from SHR and
Wistar rats (29,02 +2,6% and 28,21+3%respectively) and was abolished after endothelium removal. The
vasorelaxant effect of Ang-(2-7) was also abolished by pre-treatment with D-Pro7-Ang-(1-7).Accordingly,
Ang-(2-7) induced NO production in EA.hy926 and MrgD-transfected CHO cells. In addition, Ang-(2-7)
induced a slight effect on NO production in AT2-transfected cells. Conclusion: In conclusion, we have
identified a new biologically active component of the RAS with a potent antihypertensive effect in SHR. Our
results suggest an important contribution of MrgD to the Ang-(2-7) cardiovascular effects. Support: CNPQ
Protocol: CEUA: 113/2022.
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ACETYL-ANGIOTENSIN (2-7)-AMIDE: A POTENT ANTI-HYPERTENSIVE PEPTIDE
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Introduction: The renin-angiotensin system (RAS) is a complex pathway involving several peptides with
characterized biological functions. Angiotensin-(1-7), for example, is a peptide with well-established anti-
hypertensive properties. A recent study identified Angiotensin-(2-7) as a smaller fragment generated from
Angiotensin-(1-7). However, the biological effects of Angiotensin-(2-7) remain unknown. Objective: To
investigate whether Ang (2-7) is capable of altering blood pressure. Methods: For these studies, we utilized
a peptide (Ac-Ang (2-7)-NH2) with added modifications for stability. Male spontaneously hypertensive rats
(SHR) weighing 300g at 3 months old and control male Wistar rats weighing 400g at 3 months old were used.
The animals were cannulated for arterial blood pressure (BP) and heart rate (HR) measurements, as well as
intravenous drug injection. The protocols employed in this study received approval from the Ethics in Animal
Use Committee (CEUA) of UFMG under protocol number 189/2023. BP and HR were continuously monitored
for 1 hour in each animal to establish baseline levels. Subsequently, the animals received intravenous
injections of Ac-Ang (2-7)-NH2 at doses of 30 micrograms (SHR N=3; WISTAR N=3) and 6 micrograms (SHR
N=3; WISTAR N=3). We recorded an additional six hours of BP and HR measurements following the injections.
The statistical analysis was performed using a one-way ANOVA (analysis of variance) to compare means
among baseline, 30 minutes after peptide injection, and 6 hours after peptide injection, and for comparisons
between two groups, a t-test was employed (p < 0.05). To explore the potential role of classical RAS receptors
in the effects of Ac-Ang-(2-7)-NH2, we employed EA.hy926, an endothelial cell line, and CHO transfected
cells expressing either Mas, MrgD, or AT2 receptors. We then measured nitric oxide (NO) production in these
cells following stimulation with the peptide compared to unstimulated controls. Results: Ac-Ang (2-7)-NH2
significantly reduced blood pressure in SHR after intravenous administration at concentrations of 30ug/kg
(A-40 £ 5.7 mmHg vs-0.3 £ 0.3 mmHg, p < 0.01) and 6ug/kg (A-40 £ 5.7 mmHg vs-0.3 £ 0.3 mmHg, p < 0.01).
However, this peptide had no effect on the blood pressure of normotensive animals, regardless of the
concentration administered. Additionally, no significant changes in heart rate were observed between the
SHR group and the normotensive group. Using EA.hy926 cells, we found that Ac-Ang (2-7)-NH2 is capable of
activating the classical renin angiotensin receptors, inducing a 153% increase in NO production compared to
unstimulated control (p < 0.0001). We further found that Ac-Ang (2-7)-NH2 activated MrgD and AT2
receptors in CHO cells transfected with either receptor, enhancing the NO production by 98% and 38%,
respectively (p < 0.0001; p < 0.001). Notably, Ac-Ang (2-7)-NH2 did not activate Mas transfected CHO cells
(p > 0.05). Conclusion: Taken together, our findings suggest that Ac-Ang (2-7)-NH2 acts as a potent
antihypertensive peptide. This effect appears to be mediated through MrgD and AT2 receptor activation. The
present study supports further research exploring Ang-(2-7) as a potential therapeutic strategy for
hypertension management. Support: CAPES, CNPq, Fapemig, INCT Nanobiofar. Protocol: 189/2023
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CDNF induces mitochondrial protection against injuries by Ischemia/Reperfusion

EDUARDO VILLEROY CERQUEIRA, DAHIENNE OLIVEIRA MENDES, DEBORA FOGUEL, JOSE J L OLIVEIRA, LEONARDO MACIEL DE
OLIVEIRA PINTO

Fisiologia, UFRJ, Universidade Federal do Rio de Janeiro

2-Fisiologia Cardiovascular

Introduction: Ischemic preconditioning (IPC) is a noninvasive procedure against cardiac ischemia/reperfusion
(I/R) injuries. The release of humoral cardioprotective factors during IPC activate membrane receptors and
intracellular pathways protecting the cardiac cells. We have recently suggested CDNF(cerebral dopamine
neurotrophic factor) as a new cardiomyokine in response to mitochondrial damage. Objective: Evaluate the
effects of CDNF on mitochondrial function. Methods: The rat hearts were submitted to I/R on Langendorff
apparatus. The mitochondria were isolated from hearts by differential centrifugation. The experimental
groups, on isolated hearts, were: CTRL (control); I/R (ischemia/reperfusion); preCDNF; postCDNF;
preCDNF+wort; postCDNF+wort. Mitochondrial function was assessed by ADP-stimulated respiration,
swelling, transmembrane potential (AW); ROS, ATP production, oxygen consumption under simulated
hypoxia/reoxygenation. Results: I/R induces a profound impact on mitochondria functioning. Interestingly,
CDNF was able to prevent myocardial injury in the postischemic treatment in vivo model, as well as improved
these mitochondrial functions such as the increase in respiration and ATP production, the reduction of ROS
and swelling and prevention of depolarization of AW. Curiously, Wortmanin blocked the effects of the CDNF
on mitochondrial function. Conclusion: Mitochondria is the target of the cardioprotection induced by CDNF.
This protection is dependent on the PI3K/AKT pathway. Support: FAPERJ, CNPQ, CAPES Protocol: 154/21
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PROTEIN EXTRACT FROM CALOTROPIS PROCERA LATEX IMPROVES CATALASE ACTIVITY IN CARDIAC
TISSUE OF ANIMALS TREATED WITH DOXORUBICIN.

IGOR DE CODES SOARES, DANIELLE CARVALHO FONSECA FALANGA DE OLIVEIRA, SAULO CHAVES MAGALHAES, NILBERTO
ROBSON FALCAO DO NASCIMENTO, ARICLECIO CUNHA DE OLIVEIRA
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Introduction: Doxorubicin (Doxo) is a potent chemotherapeutic agent of the anthracycline class with
antitumor activity against various types of cancer. Despite its significant antitumor activity, its selectivity is
low, leading to adverse effects, with cardiotoxicity being one of the most notable. Although several studies
have shown that this damage occurs due to redox imbalance, mitochondrial damage, and cell apoptosis
through the activation of caspases by Doxo, these pathways are not yet fully elucidated. A 2019 study
demonstrated adverse effects of Doxo on cardiac tissue, leading to cardiomyocyte apoptosis and consequent
changes in the left ventricle, cardiomyopathy, and heart failure. They also mentioned the use of various drugs
to minimize these effects, including plant extracts. Calotropis Procera (Cp) is abundant in Northeast Brazil.
Evidence in the literature points to various biological effects of Cp, considering the different parts of the
plant. Some highlighted pharmacological properties include pro- and anti-inflammatory and antioxidant
activities. The protein extract from C. procera latex (Cplp) is composed of chitinases, proteases, lectins,
enzymes related to antioxidant metabolism, and osmotin. The Pll protein subfraction consists of proteases
and osmotin. In previous studies conducted by our laboratory, both CplLp and the PII subfraction led to
improved oxidative metabolism, with lower ROS production and increased mitochondrial density. For this
reason, we believe in the cardioprotective potential of these extracts. Objective: To evaluate the acute
treatment effect of Doxo and the cardioprotective effect of treatment with protein fractions of Calotropis
Procera associated with the acute use of Doxo. Methods: Twenty-four Wistar rats were used, kept in an
experimental vivarium under controlled temperature and lighting conditions, receiving a standard diet and
water ad libitum. The animals were divided into 4 groups (n=6): Control (saline), Doxo (DX, 15 mg/kg + saline),
Lp (DX, 15 mg/kg + Lp 5 mg/kg), Pll (DX, 15 mg/kg + Pll, 5 mg/kg). A single dose of DX or saline was
administered on the first day of treatment in association with saline, Lp, or Pll for 3 days. On the fourth day,
the animals were euthanized, and cardiac tissue was collected for oxidative stress analysis. Results: When
evaluating the Thiol groups, a significant decrease was observed in the Doxo group (0.4358+0.05) compared
to the Control group (0.762+0.13). Regarding antioxidant enzymes, there was no difference in SOD, and
Catalase significantly increased in the LP group (3.816 + 0.9) compared to the Doxo (1.88 + 0.3) and Control
(1.38 £0.2) groups. Conclusion: We observed that treatment associated with the LP protein extract increases
catalase activity in cardiac tissue. However, further data analysis and ongoing experiments are needed to
better elucidate the cardioprotective effect. Support: CAPES Protocol: 05198059/2019

°
S B F IS Sociedade Brasileira de Fisiologia
Brazilian Society of Physiology

P-72




14 a3 17 de Setembro de 2024
Hotel Gloria Caxambu Resort & Convention

A estimulagdo da via Gi seletivamente nos cardiomidcitos atenua o remodelamento patoldgico induzido
pela ovariectomia.

LUCAS ALEX MAGALHAES DE SOUZA, MARCOS ELIEZECK, SERGIO RICARDO ALUOTTO SCALZO JUNIOR, KIANY MIRANDA,
TAMIRES AMORIM, MATEUS CHAVES, RAPHAEL SZAWKA, SILVIA CAROLINA GUATIMOSIM FONSECA-

Fisiologia e Farmacologia, UFMG, UNIVERSIDADE FEDERAL DE MINAS GERAIS

2-Fisiologia Cardiovascular

Introduction: Apds a menopausa, hd um aumento significativo na incidéncia de doengas cardiovasculares,
atribuido principalmente a diminuicdo dos niveis de estrégeno, conhecido por ser um agente cardioprotetor.
Além do estrégeno, a acetilcolina (ACh) também é reconhecida por seus efeitos benéficos no coragdo; no
entanto em fémeas ovariectomizadas nosso grupo demonstrou que a estimulacdo colinérgica sistémica
exacerba a disfuncdo cardiaca, tendo assim efeitos deletérios (TEIXEIRA et al., 2021). Objective: Neste
estudo, investigamos o impacto da ativagdo seletiva da via colinérgica em cardiomidcitos (CMs) por meio do
modelo DREADD Myh6-hM4Di e avaliar o impacto dessa ativacdo seletiva no remodelamento cardiaco
induzido pela OVX. Methods: Para ativar seletivamente a via Gi nos CMs, cruzamos o modelo R26-LSL-Gi-
hMD4i (DREADD-Gi) com Myh6-CRE para gerar camundongos Myh6-hM4Di, permitindo a ativacdo de Gi
exclusivamente nos CMs por meio do tratamento com CNO. Subsequentemente, fémeas de 8 semanas
foram submetidas a remocdo bilateral dos ovérios e aguardaram-se 28 dias. Apds este periodo, foram
tratadas com CNO (0,5 mg/kg/dia) por 7 dias consecutivos, seguido da coleta dos cora¢es no oitavo dia. Os
grupos foram divididos em Sham, Sham+CNO, OVX e OVX+CNO. Results: Confirmamos o sucesso da cirurgia
pela reducdo significativa do peso uterino nos grupos OVX (UW/TL mg/cm: Sham 19.8+1.7 vs Sham+CNO
21.742.8 vs OVX 8.1+0.8 vs OVX+CNO 7.440.7, n=9 camundongos por grupo). Em sequéncia observamos
que a OVX induziu hipertrofia cardiaca, que ndo foi mitigada no grupo OVX+CNO (HW/TL mg/cm: Sham
74.3+1.8 vs Sham+CNO 77.242.2 vs OVX 87.440.8 vs OVX+CNO 86.0+1.1; n= 9 coragdes por grupo).
Entretanto, quando avaliamos a largura dos CMs, observamos um aumento no grupo OVX em relagcdo aos
demais (um: Sham 31.4+0.4 vs Sham+CNO 30.2+0.5 vs OVX 33.5+0.6 vs OVX+CNO 31.3+0.5; n=170 células
por grupo). Realizamos entdo analises de morfometria cardiaca e constatamos aumento na area de sec¢édo
transversal do ventriculo esquerdo e na espessura do septo interventricular nos animais OVX, a qual foi
restaurada a niveis normais no grupo OVX+CNO (em mm2: Sham 10.1+0.3 vs Sham+CNO 10.5%0.3 vs OVX
13.4+0.4 vs OVX+CNO 11.3+0.3). Adicionalmente, encontramos maior deposi¢cdo de coldgeno nos grupos
OVX pelo método de picrosirius-red (deposicdo de colageno em %: Sham 1.7+0.1 vs Sham+CNO 1.4+0,08 vs
OVX 3.34£0.4 vs OVX+CNO 1.840.3). Por fim, avaliamos a funcionalidade dos CMs, e observamos significativa
reducdo na contratilidade dos CMs oriundos de animais OVX, que foi restaurada no grupo OVX+CNO (area
de encurtamento em pum2: Sham 575.2+30.3 vs Sham+CNO 564.8+31.4 vs OVX 393.4+20.4vs OVX+CNO
501.4+28.5, n=100 células por grupo.). Conclusion: Nossos achados indicam que a ativagdo seletiva da via
Gi nos CMs atenua o remodelamento cardiaco induzido pela OVX. Isso sugere que o efeito cardiodeletério
observado previamente pode ser causado por efeitos sistémicos do modelo de hiperativacdo colinérgica e
ter origem em outros tipos celulares. Support: CNPq/CAPES/FAPEMIG Protocol: CEUA: 102/2022
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EFFECTS OF INSPIRATORY MUSCLE TRAINING ON CARDIAC AUTONOMIC CONTROL IN ASYMPTOMATIC
POST-COVID-19 SUBIJECTS

THAIS DILLINGER CONWAY SANTANNA, ANDRE LUIZ MUSMANNO BRANCO OLIVEIRA, ELISSA SILVA DE FARIAS MELLO, PEDRO
PAULO DA SILVA SOARES, GABRIEL DIAS RODRIGUES

Department of Clinical Sciences and Community Health, UNIMI, Departament of Physiology and Pharmacology,
UFF

2-Fisiologia Cardiovascular

Introduction: Introduction: The coronavirus disease (COVID-19) may induce a systemic inflammatory process
affecting the cardiovascular and respiratory systems. The autonomic dysfunction seems to be a
consequence, at least partially, of the “cytokine storm” that may extend to later phases of the infection. In
addition, respiratory muscle weakness was reported in COVID-19 patients. An evidence-based strategy to
improve respiratory muscle strength and autonomic function in several diseases is inspiratory muscle
training (IMT). However, whether IMT may improve cardiac autonomic control in asymptomatic post-covid
subjects remains unexplored. Objective: Objective: We aimed to investigate the effects of IMT on inspiratory
muscle strength and cardiac autonomic modulation in post-covid subjects. Methods: Methods: Eight (3
women) asymptomatic post-covid subjects (33 + 11 years; 1.71 + 0.09 m; 69.50 + 11.20 kg) were recruited
to the laboratory measurements (EKG, and MIP test) before (t0) and after (t1) IMT. In the first week of IMT,
the training started at 50% of maximal inspiratory pressure (MIP). Then, a 10% load increment was added
every week, reaching 80% of MIP by the end of the 5th week of IMT. Heart rate variability was employed to
evaluate cardiac autonomic modulation in the frequency domain, where low-frequency bands (LF: 0.04—-015
Hz) indicate sympathetic predominance, while high-frequency (HF: 0.15—0.40 Hz) means respiratory and
vagal modulation. All procedures were approved by the Federal Fluminense University ethics committee
(CAAE:49273321.4.0000.5243). Results: Results: The preliminary data indicates that five weeks of IMT
effectively increased MIP (t0: 86 £ 15 vs t1: 115 + 28 cmH20; p=0,01). Also, after IMT, cardiac vagally-related
index (HF) was increased (t0: 21.7 + 4.6 vs. t1: 28.9 + 16.9 n.u; p=0.03). However, the sympathetic-related
index (LF) was unchanged (t0: 58.8 + 21.8 vs. t1: 58.9 + 16.4 n.u; p=0,98). Conclusion: Conclusion: Although
the preliminary nature of this study, IMT may improve MIP and cardiac vagal modulation in asymptomatic
post-covid subjects. A larger sample size and the inclusion of a placebo group are required to validate our
findings. Support: Funding: FAPERJ, CNPg and CAPES. Protocol: CAAE:49273321.4.0000.5243
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COMPARAGAO DOS EFEITOS DA KETAMINA E XILAZINA SOBRE ANALISES ESPECTRAL E SIMBOLICA DE
RATOS SHR E WISTAR.

MARCELA DA SILVA NOLETO, PAMELA DE SENA SANTOS, JOSE PEREIRA LOPES JUNIOR, SAMUEL DE SOUSA ARAUJO, JULIANA
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ALVES DE OLIVEIRA, FRANCISCA VALDIRENE DE SOUSA NUNES, JOAO PAULO JACOB SABINO

Departamento de Biofisica e Fisiologia, UFPI, Programa de pds graduagdo em Ciéncias Farmacéuticas, UFPI

2-Fisiologia Cardiovascular

Introduction: A escolha do anestésico mais adequado é crucial para qualquer pesquisa experimental, pois o
mesmo pode afetar o sistema cardiovascular e autondmico, comprometendo a interpretacdo dos resultados
do estudo. Nesse contexto, as analises espectral e simbdlica vem recebendo grande visibilidade como
ferramentas capazes de avaliar a modulagdo autonémica sobre o sistema cardiovascular. No entanto, ndo
esta claro quais desses dois métodos sdo mais suscetiveis aos efeitos colaterais observados pds anestesia.
Objective: Avaliar as repercussdes da mistura anestésica ketamina e xilazina (KX) sobre dois diferentes
métodos de analise da variabilidade da frequéncia cardiaca (FC) e da pressdo arterial (PA) em ratos Wistar e
SHR, no pods-cirurgico de 24 e 48 horas. Methods: Foram incluidos no estudo, ratos machos da linhagem
Wistar (n=22) e SHR (n=28). Os animais foram anestesiados com ketamina (33,33 mg/kg) e xilazina (13,3
mg/kg), via i.m., e, submetidos ao procedimento cirirgico de canula¢do da artéria e veia femorais para
registro da pressao arterial pulsatil e administracdo de farmacos, respectivamente. O software utilizado para
o processamento do registro da pressao arterial pulsatil foi o LabChart 7.0, enquanto que para a analise da
variabilidade da pressdo arterial sistélica (VPAS) e da frequéncia cardiaca (VFC) utilizou-se o CardioSeries®.
Results: Os resultados do presente estudo indicam que o anestésico KX parece alterar de forma significativa
o sistema nervoso autdbnomo e cardiovascular, apds 24 horas de sua administracdo, causando diminuicdo da
pressdo arterial média (PAM) em ambas as linhagens estudadas, quando comparado ao monitoramento de
48 horas. Esse resultado é corroborado pela analise da atividade simpatica para leito vascular, onde também
observamos um aumento da poténcia da banda de LF (nu) da PAS, apds 48 horas da cirurgia de canulagado.
Além disso, apds 48h foi observado, apenas nos ratos Wistar, uma atenuacdo dos indices RMSSD e HF (nu),
ou seja, reducdo da atividade parassimpatica sobre o IP, aliado ao aumento da atividade simpatica devido a
elevacdo dos parametros LF (nu) e LF/HF. Além disso, na nossa condicdo experimental, a analise espectral
consistiu em um método mais confidvel para avaliar a modulagdo simpatica e parassimpatica sobre a FC e
PA, quando comparado a andlise simbdlica. Conclusion: Portanto, para diminuir os efeitos colaterais do
anestésico KX, recomenda-se o monitoramento do sistema cardiovascular apds 48 horas da cirurgia de
cateterizacdo dos vasos sanguineos, de modo a diminuir a interferéncia do anestésico sobre o sistema
cardiovascular e autonémico. Support: Universal CNPQ 409109/2018-5, bolsista de mestrado
88887.956000/2024-00 Protocol: 563/19
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PAPEL DA CICLOCIGENASE NO AUMENTO DA VASOREATIVIDADE DE AORTAS DE RATOS COM
SOBRECARGA CRONICA DE FERRO.

MONICA GOLDNER, LARISSA LORETE BARBOSA, MATEUS JOSE DEFANTE, BRENDA SANTOS LEITE, VINICIUS BERMOND
MARQUES, ALESSANDRA SIMAO PADILHA, LEONARDO DOS SANTOS
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UFES (Vitoria/ES), Graduagdo em Biomedicina, Multifix (Cariacica/ES)

2-Fisiologia Cardiovascular

Introduction: A sobrecarga de ferro induz vasculopatia caracterizada por disfuncdo endotelial, estresse
oxidativo e aterosclerose. Todavia, a via acido araquiddnico/ciclooxigenase, muito envolvida em processos
inflamatdrios, ainda ndo foi investigada na sobrecarga de ferro. Objective: Testar se a via da ciclooxigenase
(COX) esta envolvida na hiper-reatividade vascular induzida pela sobrecarga cronica de ferro em ratos.
Methods: Ratos Wistar machos (~200g) foram distribuidos em dois grupos: controle (Ct, n=15) e ferro (Fe,
n=14). O ferro foi administrado por injeces IP (100mg/Kg/dia, 5 vezes/semana), enquanto os controles
receberam NaCl 0,9% no mesmo regime de tratamento. Apds quatro semanas, foi coletado a aorta tordcica
para estudos de reatividade vascular in vitro. Os dados foram avaliados por teste t de Student ou ANOVA 2-
vias, e considerado significante P<0,05. Results: Como esperado, o grupo Fe cursou com aumento da
resposta contratil a fenilefrina (Rmax Fe: 118,6+3,4 vs Ct: 74,5+7,1) e a analise de segmentos apds remocao
mecanica do endotélio confirmou prejuizo na modulacdo endotelial (dASC Ct: 397+42 vs Fe: 272+33%). A
incubacdo com inibidor inespecifico da COX indometacina (10 uM) reduziu parcialmente a hiper-reatividade
do grupo Fe (dASC: 154+35%) sem alteragdo no grupo Ct, indicando papel desta via. Ademais, enquanto o
uso do antagonista de receptor para tromboxano A2 (SQ-29548, 1 uM) ndo modificou a resposta, assim com
a indometacina, o antagonista de receptor para PGE2 (SC-19220, 10 uM) foi capaz de atenuar o aumento de
reatividade do grupo Fe (Rmax Fe: 110,5£3,8 vs Fe+SC: 80,3%5,7). Conclusion: Nossos resultados confirmam
gue a sobrecarga de ferro causa prejuizo na modulacdo endotelial da aorta, e sugerem que este efeito seja,
ao menos em parte, dependente da PGE2 derivada da COX. Support: CNPqg, CAPES e FAPES Protocol: CEUA-

UFES no. 18/2023
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Efeito do Ferulato de Etila sobre parametros hemodinamicos em fémeas SHR e Wistar
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2-Fisiologia Cardiovascular

Introduction: Os mecanismos de regulacdo da pressdo arterial no sexo feminino apresenta algumas
diferencas, as quais parecem ser, parcialmente, dependentes do hormonio reprodutivo estradiol. Assim,
antes da menopausa, as mulheres apresentam um risco significativamente menor para o desenvolvimento
da hipertensdo arterial sistémica (HAS) em comparagdo com homens de idade e estado de saude
semelhantes. Entre os compostos com possivel acdo anti-hipertensiva, esta o ferulato de etila (FE), que é um
produto natural pertencente a classe dos fenilpropandides com atividade anti-inflamatoéria, antioxidante e
neuroprotetora descrita na literatura, e apesar de haver relatos sugerindo acdo cardioprotetora, ndo ha
evidéncias sobre o efeito do FE na modulagdo cardiovascular em ratas espontaneamente hipertensas (SHR).
Objective: Avaliar o efeito agudo do Ferulato de Etila sobre parametros hemodinamicos de ratas SHR e
Wistar. Methods: As ratas (12 semanas de vida) foram submetidas a avaliagdo citoldgica vaginal para
determinar a fase do ciclo estral. Em seguida, os animais foram anestesiados com cetamina (75 mg/kg) e
xilazina (10mg/kg) e submetidos ao procedimento de canulagdo da artéria e veia femoral. Quarenta e oito
horas apds a canulagdo, os animais foram conectados a um transdutor de pressdo acoplado a um
amplificador para registro da pressao arterial pulsatil (PAP) e frequéncia cardiaca (FC). Apds o periodo de
adaptacdo (60 min) e o registro basal (30 min), iniciou-se a administracdo de Nitroprussiato de sodio (NPS,
8 ug/kg, i.v.) para confirmar a canulagdo venosa. Apds 30 minutos, os animais foram tratados com salina (0,1
mL/100 g; i.v.) ou FE (7,5; 15; 30 mg/kg; i.v.) para avaliar a resposta sobre pressdo arterial média (PAM) e
frequéncia cardiaca (FC). Ao final do experimento, foram realizadas novamente citologias vaginais para
determinar a fase do ciclo estral. Results: Com relacdo as ratas Wistar, os resultados mostraram que o FE na
dose de 7,5 mg/kg ndo promoveu alteracdo na PAM (A= -2+1 vs-2+4, mmHg) e FC (A= -17+17 vs-13+24,
mmHg) quando comparado ao grupo Salina e o basal. Ja na dose de 15 mg/kg foi observado que o FE
promoveu uma diminuicdo da PAM (A= -23%4 vs-14+2, mmHg) e FC (A= -221+45 vs-2420, bpm) em
comparacgdo ao grupos Salina e 7,5 mg/kg. Do mesmo modo, a dose de 30 mg/kg também foi capaz de
promover uma reducdo na PAM (A= -28+2 vs A= -2+4, mmHg) e FC (A= -205+10 vs A= -2%20, bpm) em
comparac¢do aos dois grupos supracitados. Com relagdo as ratas SHR, o FE na dose de 7,5 mg/kg também
ndo promoveu alteracdo na PAM (A= -3#5 vs A= 3+4, mmHg) e FC (A= -9 + 8 vs A= -22+ 16, bpm), quando
comparado ao grupo controle. Ja na dose de 15 mg/kg observou-se uma diminuicdo tanto na PAM (A= -22+9
vs A= —-2+3, mmHg) quanto na FC (A= -57+20 vs A= -31+17, bpm) em comparag¢do aos grupos Salina e 7,5
mg/kg. Da mesma forma, a dose de 30 mg/kg foi capaz de promover uma reducdo significativa da PAM (A=
-31+10 vs A= —3%+2, mmHg) e da FC (A=-51£26 vs A= -31+17, bpm) quando comparado ao grupo controle e
7,5 mg.kg. Conclusion: Podemos concluir que o FE foi capaz de promover uma diminuicdo da PAM e FC em
fémeas Wistar e SHR. Assim, o FE surge como um possivel candidato a farmaco anti-hipertensivo. Entretanto,
ainda sdo necessarios estudos posteriores que elucidem os possiveis mecanismos de acdo pelos quais essa
substancia promove seus efeitos sobre o sistema cardiovascular. Support: Bolsa de Mestrado CAPES:
88887956008/2024-00 Protocol: 804/2023
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Effects of Capsinoids on Adiposity and Cardiac Oxidative Stress in Obese Rats
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2-Fisiologia Cardiovascular

Introduction: The excessive body fat accumulation induces the formation of pro-oxidant body environments.
In the heart, oxidative stress is related to cardiovascular complications. In view of this, capsinoids (CAP),
emerge as potential antioxidant agents capable of reducing oxidative damage and the consequent
complications triggered by obesity. Objective: the purpose was to investigate the administration effects of
CAP on adiposity and biomarkers of cardiac oxidative stress in obese rats. Objective: To investigate the
administration effects of CAP on adiposity and biomarkers of cardiac oxidative stress in obese rats. Methods:
30-day-old male Wistar rats were subjected to the standard (n=17; 148+18 g of body mass) or high-fat diet
(n=27; 147417 g of body mass) for 20 weeks. Subsequently, the animals were distributed into control group
(C; n=11), obese (Ob; n=13) and obese groups treated with CAP (ObCap; n=14). During treatment (8 weeks),
ObCap animals received 10 mg/kg CAP diluted in water (1 mL/kg). The other groups received the vehicle
during the same period. The evolution of body mass was monitored, as well as body adiposity, and, in the
left ventricle (C: n=5; Ob: n=6; ObCap: n=7), the total antioxidant capacity (FRAP), lipid peroxidation (MDA),
advanced oxidation of proteins products (AOPP) and protein carbonylation (CBO) was measured. For
statistical analysis, the Student t test and two-way ANOVA with Bonferroni post hoc were used. Results: It
was observed that, after the treatment, the final body weight in the Ob (583+51 g) was similar to C (54343
g) and ObCap (623+69 g). Furthermore, it was observed that the treatment was not effective in reducing
epididymal (Ob: 11.6+1.8 g; ObCap: 13.4+2.5 g) and retroperitoneal pads (Ob: 20.6+4.8 g; ObCap: 27.749.7
g), and total body fat (Ob: 43.947.9 g; ObCap: 54.2+14.0 g) in relation to the Ob group. However, no
difference was found between Ob and ObCap for the adiposity index (Ob: 7.52+1.11 %; 8.67+£1.83 %). Finally,
in relation to biomarkers of cardiac oxidative stress, no difference was observed for CBO, AOPP and FRAP
between the Ob and ObCap groups. However, after treatment it was found that there was an increase in
lipid peroxidation (C: 21.76+£5.88 nmol/mg of protein; Ob: 21.08+9.53 nmol/mg of protein; ObCap:
32.90+7.80 nmol/mg of protein) in the ObCap group compared to Ob. Conclusion: The CAP treatment was
unable to contain or reduce excessive fat accumulation. Furthermore, there were no significant results
capable of indicating benefits of this treatment for the prevention of cardiac oxidative stress and its damage.
Support: Espirito Santo Research and Innovation Support Foundation — FAPES Protocol: N.A.

L]
S B F IS Sociedade Brasileira de Fisiologia
Brazilian Society of Physiology

P-78




14 a 17 de Setembro de 2024
Hotel Gléria Caxambu Resort & Convention

BK CHANNEL ACTIVATION INDUCES MITOCHONDRIAL PROTECTION AGAINST
HYPOXIA/REOXYGENATION INJURY
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2-Fisiologia Cardiovascular

Introduction: Ischemic heart disease remains a significant cause of mortality globally. When a myocardial
infarction occurs, the reduction or interruption of blood flow leads to an imbalance between the supply and
demand of oxygen in the affected area. Restoring blood flow promptly through reperfusion is crucial for the
survival of the heart muscle. However, it is worth noting that reperfusion itself can cause injury to the
myocardium. In recent research, the cardioprotective potential of an agonist of the large-conductance
calcium-activated potassium channel (BK channel) has been explored. The BK channel is involved in
regulating vascular tone, cardiac contractility, and ischemic preconditioning, which are all important factors
in myocardial protection. Objective: The present study aims to investigate the mechanisms of
cardioprotection conferred by BK channel activation, focusing on the effects on the maintenance of
mitochondrial function. Methods: For this study, a total of 14 animals were involved, protocol CEUA number
119/21, 4-week-old male C57BL/6 mice, with 25-30 grams, were euthanized by cervical dislocation. Hearts
were quickly removed and mitochondria were isolated by a differential centrifugation method. Immediately
after isolation, mitochondrial function was evaluated by measurement of 02 consumption in different
respiratory states, ATP production, ROS production, and transmembrane potential. The mitochondria
isolated from fresh hearts were incubated directly with BK channel agonist and subjected to
hypoxia/reoxygenation in vitro. Results: Incubation of BK channel agonist in mitochondria subjected to
hypoxia and reoxygenation prevented reductions in mitochondrial respiration (10248), ATP production
(211+4), and reduced mitochondrial ROS production (278+11) compared to the group subjected to
hypoxia/reoxygenation (4343; 167+41; 341+4; p<0.001, respectively). Conclusion: The activation of the BK
channel could protect mitochondrial function against hypoxia/reoxygenation injuries, putatively through
manipulation of the mitochondrial membrane potential. Support: FAPERJ, CNPQ, CAPES Protocol: Protocol

CEUA number 119/21
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Analysis of sympathetic nerve activity complexity in spontaneous hypertension rats (SHR)

RODRIGO LANTYER MARQUES DANTAS, STEPHANIE FURTADO GEROLIN, GUSTAVO DOS REIS MARTINS, JOAO RICARDO
MARTINEZ BALDIN, RUY RIBEIRO CAMPOS JUNIOR, JEAN FABER, CASSIA DE TOLEDO BERGAMASCHI

Neurologia e Neurociéncias, UNIFESP, Fisiologia Cardiovascular, UNIFESP

2-Fisiologia Cardiovascular

Introduction: The Sympathetic Nervous System (SNS) plays a crucial role in regulating cardiovascular function
and is directly linked to blood pressure control and hypertension (HTN). However, the mechanisms
underlying the initiation and maintenance of elevated sympathetic activity in HTN are not fully understood.
Evidence suggests that the frequency of bursts related to the electrophysiological activity of vasomotor
sympathetic nerves, is the main modulator factor during the evolution of HTN. Objective: To unveil the
mechanisms subjacent to this modulation, we quantify the recorded electrophysiological activity to
characterize prevalent patterns of sympathetic vasomotor nerve activity (SNA) in spontaneously
hypertensive (SHR) in different ages. We applied Multiscale Entropy (MSE) technigue to estimate the
complexity of the SNA dynamics. Assuming the complexity of a time series is related to the increase of its
entropy — which is linked to its amplitude variation over different time scales — by hypothesis, as the
physiological system becomes less complex during HTN evolution, their informational content degrades,
increasing its entropy. Methods: We conducted experiments on 3 Wistar control (CTRL) rats (12 weeks, 350-
400g), 5 adult spontaneously hypertensive rats (SHRs) (10 to 15 weeks, 210-320g), and 5 young SHRs (5 to
7 weeks, 90-150g). Under urethane anesthesia, we recorded direct measurements of blood pressure, heart
rate, and renal and splenic sympathetic nerve activity (SNAr and SNAs). The electrophysiological signals were
captured using Neurolog equipment (Digitimer UK, 20K, bandwidth 100-100 Hz, acquisition rate 4 kHz).
Signal processing included the Hilbert Transform for envelope calculation and Welch's method for power
spectral density (PSD) analysis to identify the predominant frequency bands modulating the bursts. We also
assessed signal coherence to differentiate modulation patterns between groups. Signal complexity was
analyzed using the MSE method, which quantifies entropy over various time scales through coarse-graining.
Statistical analysis included Mann-Whitney and Kruskal-Wallis tests (significance level, a=5%). Data
processing and analysis were conducted using Matlab® (2019). Results: Spectral analysis revealed differences
in burst modulation bands between groups. In adult SHRs, the predominant band was 6-7 Hz, while in young
rats, it was 7-8 Hz. This difference is linked to the higher heart rate in young rats compared to adults,
corroborating the association between heart rate values and modulation of sympathetic bursts. The median
complexity indices for SNAr and SNAs in the adult and young group were respectively: 17.1140.52 and
18.9+0.31(p=0.0286), and 16.42+0.15 and 26.29+0.2 (p=0.0001), showing the loss of complexity. Comparing
the complexity of the SHR adult with the Wistar CTRL, which had more comparable ages, we obtained the
following results, respectively — SNAr: 17.11+0.52 and 21.13+0.92(p=0.0042); SNAs:16.42+0.15 and
32+0.13(p=0.00001), indicating that HTN in adult rats appears to reduce the ability to respond well to the
system. Analysis of complexity in the young group is a future step in our analyses. Conclusion: Reduced
complexity in SNAr and SNAs in SHR adult compared to the control suggests that physiological systems
become less adaptable for homeostatic balance, corroborating the hypothesis that the adaptability of
physiological systems decreases possibly with HTN. Further comparative analysis with age-matched controls
is essential to confirm these findings. Support: CAPES (financial code 001), FAPESP (19/25295-0), and CNPq
Protocol: CEUA-Unifesp No. 835908322

]
S B F I Sociedade Brasileira de Fisiologia
Brazilian Society of Physiology

P-80




14 a 17 de Setembro de 2024
Hotel Gléria Caxambu Resort & Convention

EFEITO DA ADMINISTRAGAO DE CARBENDAZIM NAS PROPRIEDADES ELTROCONTRATEIS EM RATOS
WISTAR MACHOS

IVAN LOBO DE SOUSA MARQUES, MAYCON DOUGLAS MARQUES, DOUGLAS LAMOUNIER DE ALMEIDA, JADER DOS SANTOS
CRUZ, ARTUR SANTOS MIRANDA

Fisiologia e Farmacologia, UFMG, Bioquimica e Imunologia, UFMG

2-Fisiologia Cardiovascular

Introduction: Carbendazim (CAR) é um fungicida amplamente utilizado na agricultura, porém ainda ha
lacunas sobre sua toxicidade cardiovascular. Apesar da sua utilizacdo ser proibida pela Agéncia de Vigilancia
Sanitaria (ANVISA) em 2022,a comercializagdo e uso de produtos técnicos e formulados vem ocorrendo de
forma gradual e continua no pais. Desse modo, busca-se observar efeitos a exposicdo crénica desse pesticida
pela dose didria maxima permitida. Objective: Avaliar possiveis alteracdes eletrocontrateis e estruturais do
coracdo e cardiomidcitos isolados de ratos wistar apds a administracdo crénica de CAR. Methods: Ratos
Wistar machos (~250 g), foram submetidos a gavagem com dleo de milho contendo (n=7) ou ndo (n=3) o
pesticida (0,02 mg/kg), durante vinte e oito dias. Os cora¢des desses animais foram retirados para analises
histoldgicas ou digestdo enzimatica para isolamento de cardiomidcitos. As contragbes celulares foram
medidas por celulares deteccdo de bordas (lonoptix, EUA). As células foram estimuladas nas frequéncias de
1 e 3 Hz por 5 ms. Comparacdo entre os dois grupos experimentais Controle e CAR foi realizada utilizando o
teste t de Student ndo pareado (paramétrico) ou o teste de Mann-Whitney (ndo paramétrico) foram feitas
usando o software GraphPad Prism 8.0. Results: Andlises preliminares de ECG, como complexo QRS, onda T
e intervalo Qt apresentaram ndo ter relagdo causal entre o tratamento e controle na duragdo e dose
estabelecida. No que tange a contratilidade, ndo houve alteracdes sobre a amplitude de contracdo em 1Hz
(p>0,8103) e 3 Hz (p>0,9221); para o tempo de 50% do pico de contragdo em 1 Hz (p>0,0676) e 3 Hz
(p>0,5643) e o tempo para 50% do relaxamento em 1 Hz (p>0,7845) e 3 Hz (p>0,8560) em dos
cardiomidcitos isolados. Conclusion: Andlises iniciais indicam ndo haver relagdo causal entre o tratamento
com Carbendazim, na duracdo e dose administrada, com alteracGes eletrocontrateis do coragdo e células
isoladas. Support: FAPEMIG, CAPES Protocol: 289/2022
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CARDIOVASCULAR EFFECTS INDUCED BY CENTRAL INFUSION OF ALAMANDINE-(1-5) IN HYPERTENSIVE
ANIMALS

ADELSON HERIC ALVES MONTEIRO, KAMYLLE SILVA FERRAZ, CAROLINA FONSECA DE BARROS, MARIA JOSE CAMPAGNOLE DOS
SANTOS, ANDREA SIQUEIRA HAIBARA, ROBSON AUGUSTO SOUZA DOS SANTOS

Departamento de Fisiologia e Biofisica, UFMG

2-Fisiologia Cardiovascular

Introduction: The renin-angiotensin system (RAS) is a cascade system involving enzyme-substrate
interactions that result in the production of several biologically active peptides. These peptides play an
important role in controlling blood pressure, the homeostasis of body fluids and electrolytes, and cellular
function. Alamandine-(1-5) is synthesized through the hydrolysis of) alamandine [Alal-Ang-(1-7)], an
heptapeptide of a he RAS counterregulatory axis. It was recently demonstrated that this peptide is present
in human and mice circulation, and its biological actions have begun to be investigated. Objective: To
investigate the cardiovascular effects of intracerebroventricular infusion (ICV) of Ala-(1-5) in normotensive
and hypertensive animals. Methods: In this study, rats (Wistar and SHR, 12-14 weeks old) were underwent
stereotaxic implantation of an metallic cannula into the lateral ventricle and cannulation of the femoral
artery and vein. The evaluation of cardiovascular parameters [mean arterial pressure (MAP), heart rate (HR),
baroreflex sensitivity, and cardiac autonomic tone] was performed in conscious freely moving animals before
and after intracerebroventricular infusion (ICV, 4 ug/12 uL/h, for 90 min) of alamandine-(1-5) or saline.
Results: ICV infusion of alamandine-(1-5) did not produce a significant change in baseline values of MAP or
HR in normotensive or hypertensive rats. As expected, SHR animals presented a marked attenuation of the
baroreflex control of HR compared with Wistar rats. Alamandine-(1-5)-infused SHR animals showed
significant improvement in the sensitivity of the baroreflex bradycardia compared with the same animals
before alamandine-(1-5) infusion. In contrast in Wistar rats, alamandine-(1-5) ICV infusion did not change
the baroreflex control. Interestingly, central infusion of alamandine-(1-5) did not produce significant changes
in cardiac autonomic balance both in normotensive or hypertensive rats. Conclusion: Our data demonstrate
for the first time that ICV infusion of alamandine-(1-5) improves baroreflex sensitivity in hypertensive animals
and reinforces the importance of the brain RAS, highlighting the pentapeptide alamandine-(1-5) as a
biologically active peptide of the RAS. Support: INCT Nanobiofar and CNPg. Protocol: 113/2022
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Incubagdo com agonista seletivo do GPER atenua a vasoconstricdo em artérias mesentéricas de
resisténcia de fémeas SHR

DANIEL MACEDO DE ASSIS, NATHALIE TRISTAO BANHOS DELGADO, WENDREA KAYLAINE BURGARELLI DANIELLI MUSINI,
WENDER DO NASCIMENTO ROUVER, ROGER LYRIO DOS SANTOS

Ciéncias Fisioldgicas, UFES

2-Fisiologia Cardiovascular

Introduction: E descrito que a ativagdo do receptor de estrogénio acoplado a proteina G (GPER) por seu
agonista seletivo (G-1) induz relaxamento de artérias mesentéricas de resisténcia de animais normotensos
e hipertensos. Entretanto, ndo sdo conhecidos os efeitos de uma pré-incubagcdo com esse agonista nessas
artérias, principalmente na hipertensdo. Em virtude disso, o presente estudo avaliou a influéncia da pré-
incubacdo com o G-1 no relaxamento e contragdo de artérias mesentéricas de resisténcia de fémeas SHR.
Objective: Avaliar o efeito exercido pela pré-incubacdo com o agonista do GPER na reatividade de artérias
mesentéricas de resisténcia de fémeas SHR. Methods: Curvas concentracdo-resposta a acetilcolina (ACh)
(0,1 nM — 10 uM) e a noradrenalina (NOR) (10 nM — 30 uM) foram realizadas em artérias mesentéricas de
fémeas SHR, com 10-12 semanas de idade e uma média de 180 gramas. As respostas foram avaliadas antes
e apods a incubacgdo por 30 minutos com 1 e 10 uM de G-1. As curvas concentragdo-resposta a NOR (10 nM
— 30 uM) também foram avaliadas antes e apds incubacdo com 10 uM de G-1 na presenca de: inibidor ndo
seletivo da enzima &xido nitrico sintase (L-NAME, 300 puM), inibidor ndo seletivo da ciclooxigenase
(Indometacina, 10 uM), inibicdo conjugada de L-NAME com Indometacina, degradador de H202 (Catalase,
1000 und./mL) e varredor de anion superoxido (02-¢) (Tiron, 1 mM). A analise estatistica foi realizada por
meio da analise de variancia de duas vias (two-way ANOVA) seguida pelo teste pds hoc de Tukey (P < 0,05).
Results: As incubacdes com G-1 ndo alteraram a reposta maxima da curva de ACh. Apenas a concentragdo
de 10 uM de G-1 atenuou a resposta maxima de contracdo em comparacao a curva controle (Controle: 3,118
+ 0,14 vs. G-1: 2,443 + 0,08 mN/mm), sendo que a remogdo endotelial também diminuiu essa resposta
(1,663 £ 0,2699 mN/mm). A presenca do L-NAME potencializou a resposta maxima contratil (3,771 £ 0,25)
e aincubacdo com G-1 preveniu essa potencializagdo (2,867 £ 0,22 mN/mm). A incubacdo com Indometacina
+ G-1 (2,580 £ 0,25 mN/mm), assim como a inibi¢cdo conjugada com L-NAME + Indometacina + G-1 (3,300 +
0,26 mN/mm) n3o foram capazes de alterar a resposta maxima. No entanto, a incubacdo com catalase + G-
1 potencializou a resposta contratil (3,700 = 0,1 mN/mm), assim como a presenca de Tiron + G-1 (3,600 +
0,3 mN/mm), indicando que o efeito anticontratil do G-1 pode estar relacionado a produgdo de H202 via
dismutacdo do O2-e no endotélio. Conclusion: A ativacdo do GPER reduz a contragdo induzida pela NOR em
artérias mesentéricas de resisténcia de fémeas SHR, efeito dependente do endotélio. O GPER ndo promove
diferencas significativas no relaxamento induzido pela ACh. Estes resultados geram evidéncias funcionais
gue contribuem para um melhor entendimento sobre a ativacdo do GPER em um contexto de hipertensdo.
Support: Fundagdo de Amparo a Pesquisa e Inovacdo do Espirito Santo (FAPES) — EDITAL FAPES N2 15/2022,
Processo N2 2022WKMH7. Fundacdo de Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES), Processo N2 88887.966851/2024-00. Protocol: N.A.
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PRECLINICAL EVALUATION OF THE ANTI-HYPERTENSIVE EFFECTS OF ERYTHOXYLUM SUBEROSUM
EXTRACT

LETICIA HENRIQUE DANTAS GOMES DE LIMA, STEFANNE MADALENA MARQUES, GIULIANA MUNIZ VILA VERDE, JAMES O
FAJEMIROYE, GUSTAVO RODRIGUES PEDRINO

Ciéncias Fisiolégicas, UFG, Bioprodutos, UEG

2-Fisiologia Cardiovascular

Introduction: The investigation of the bioactivity of plant-derived products is crucial for the development of
selective substances and the improvement of public health, especially in regions with diverse flora. This study
focused on the cardiovascular analysis of Erythroxylum campestre A. St. Hil., a species within the
Erythroxylaceae family that has been relatively understudied. Objective: To evaluate the antihypertensive
effects of the methanolic fraction of E. suberosum extract on cardiovascular responses such as heart rate
(HR), mean arterial pressure (MAP), aortic blood flow (ABF), renal blood flow (RBF), renal vascular resistance
(RVR), and aortic vascular resistance (AVR) in normotensive Wistar rats and spontaneously hypertensive rats
(SHR). Methods: Male rats (weighing 250-350g) were anesthetized with urethane (1.2 g/kg; after anesthesia
induction with 2% isoflurane in 100% 0O2) and subjected to surgical procedures to record HR, MAP, ABF, and
RBF. They received four randomized intravenous doses of the extract (1, 2, 3, and 6 mg/kg). CEUA 064/17
Results: None of the doses altered the cardiovascular parameters in normotensive animals. In hypertensive
animals, only the lowest dose did not affect MAP. The 6 mg/kg dose produced significant differences
compared to the normotensive rats (A WISTAR:-6.8 + 1.4 vs. A SHR:-14.5 £ 2.7% from baseline; p<0.05). In
HR, only the highest dose of the extract induced bradycardia compared to the vehicle (A vehicle:-0.2 £ 1.0
vs.-5.2 £ 4.6% from baseline; p<0.05). No significant differences were observed in ABF or RBF; however, RVR
was reduced in hypertensive rats compared to normotensive rats (A WISTAR:-1.5 £ 2.3 and-7.3 = 1.5% from
baseline vs. A SHR:-12.3 + 3.6 and-18.8 + 2.2% from baseline after 3 mg/kg and 6 mg/kg doses respectively;
p<0.05). For AVR, only the highest dose of the extract produced a significant reduction compared to
normotensive rats (A WISTAR:-7.3 + 2.1% from baseline vs. A SHR:-14.1 + 2% from baseline after 6 mg/kg
dose; p<0.05). Conclusion: Collectively, these data indicate that the methanolic fraction of E. suberosum
extract can reduce MAP in spontaneously hypertensive rats, and this response is attributed to its
vasorelaxant action on renal and aortic vascular beds. Support: CNPg and FAPEG Protocol: CEUA 064/17
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Influéncia do dimorfismo sexual nas alteragGes cardiovasculares em animais sobreviventes a sepse.

JAQUELINE APARECIDA DE SOUZA, NAIARA RIBEIRO, NATALIA DE ARAUJO, KARLA DE OLIVEIRA, IVAN LOBO MARQUES, RAQUEL
FERREIRA, MARINA ANDRADE, ARTUR SANTOS, JADER DOS SANTOS CRUZ, STEFANY CAU, DANIELLA BONAVENTURA

Farmacologia, UFMG, Fisiologia, UFMG, Clinica e cirurgia veterinarias, UFMG, Bioquimica e Imunologia, UFMG

2-Fisiologia Cardiovascular

Introduction: Sepse é uma condi¢do de disfuncdo organica causada por uma resposta desregulada do
hospedeiro a infecgdo. Pacientes que sobrevivem a sepse aguda tem maiores riscos de desenvolver doencas
cardiovasculares e essas respostas podem ser diferentes entre os sexos. Objective: Investigar os impactos
cardiovasculares em camundongos sobreviventes a sepse, bem como a influéncia do dimorfismo sexual.
Methods: Foram utilizados camundongos Balb/C com 8 semanas de idade (Biotério Central da UFMG) (20-
25g) e estes foram divididos em 4 grupos: NAIVE e Sobreviventes a sepse (machos e fémeas). CLP foi o
modelo de sepse usado. 15 dias apds a inducdo da sepse foram realizados experimentos em cardiomidcitos
isolados, analise de funcdo cardiaca (Langendorff) e estudos de reatividade vascular em aortas com e sem
PVAT. Na reatividade avaliou-se a contragcdo vascular para fenilefrina (PHE) na auséncia ou presenca de
inibidores das enzimas oxido nitrico sintase (NOS-L-NAME) e ciclooxigenases (COX-lbuprofeno) e em
presenca de Catalase. Avaliou-se também o relaxamento vascular para acetilcolina (ACh). Results: Nos
cardiomidcitos isolados a sepse promoveu, em machos e fémeas, o aumento da fragdo de encurtamento
(M-N 6,79 £ 0,50 [n=94 células]; M-CLP 8,72 + 0,51 [n=65 células]; F-N 5,67 + 0,36 [n=111 células]; F-CLP
7,33 £ 0,50 [n=84 células], 1Hz); diminui¢cdo do tempo para iniciar o relaxamento (M-N 152,9 + 5,4; M-CLP
139,6 £5,3; F-N 162,9 £ 6,4; F-CLP 143,2 + 4,7, 3Hz) e o tempo até 50% da linha de base (M-N 157,9 + 4,8;
M-CLP 144,2 + 4,6; F-N 166,6 + 5,8; F-CLP 149,2 + 4,2). A sepse também promoveu, somente em machos,
alteracdo na razdo da derivada da pressdo pela derivada do tempo (dP/dT) maxima (dP/dT méx) e minima
(dP/dT min) basal (dP/dTmax basal: [M-N 741,1 + 169,3 ; M-CLP 1625,0 + 206,2 [n=05], dP/dTmin basal: M-
N-379,1 + 63,8; M-CLP-845,0 + 133,8]) e apds estimulo com isoprenalina (dP/dTmax: M-N 1401,4 + 160,0;
M-CLP 3184,4 + 457,6, dP/dTmin: M-N-835,5 + 109,7; M-CLP-1754,8 + 255,3), aumentou a PDVE apds curva
de isoprenalina (PDVE: M-N 38,17 + 2,51; M-CLP 51,88 + 10,86) e diminuiu o tempo até 90% da linha de
base (M-N 208,2 + 6,0; M-CLP 188,4 + 5,5). Em fémeas, a sepse reduziu o tempo até o pico maximo de
contracgdo (F-N 96,01 + 2,5; F-CLP 86,5 + 2,3) e reduziu o tempo até 10% da linha de base (F-N 128,8 + 4,2;
F-CLP 114,1 £ 3,2). Nas respostas vasculares a sepse ndo promoveu nenhuma alteracdo na resposta
vasodilatadora a ACh, nem no papel do PVAT, em machos e fémeas. Somente no grupo M-CLP a sepse
promoveu hiporreatividade vascular (Emax: M-N PVAT- 3,7 + 0,2; M-CLP PVAT- 2,2 + 0,3 [n=08]) com
envolvimento das enzimas NOS (Emax: CLP 2,0 £ 0,2 [n=12]; CLP + L-NAME 3,4 + 0,2 [n=04]) e COX (Emax:
CLP 2,8 £ 0,2 [n=12]; CLP + Ibuprofeno 3,9 = 0,5 [n=04]). Observou-se a influéncia do dimorfismo sexual
sobre o efeito anti-contratil do PVAT apenas no grupo M-NAIVE. Conclusion: O presente estudo mostrou que
machos sobreviventes a sepse tem mais prejuizos cardiovasculares do que fémeas, confirmando a influéncia
do dimorfismo sexual. Houve prejuizos na fungao cardiaca, na contratilidade de cardiomidcitos isolados, bem
como hiporreatividade vascular envolvendo as enzimas NOS e COX. Support: CNPqg, CAPES e FAPEMIG

Protocol: (39/2022)
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CARDIOMETABOLIC DYSFUNCTION IN THE OFFSPRING OF FRUCTOSE-OVERLOADED RATS: ROLE OF THE
CHOLINERGIC ANTI-INFLAMMATORY REFLEX

VICTOR HUGO MARTINS DE MIRANDA, CAMILA PAIXAO, PIETRA PETRICA NEVES, ANTONIO V. NASCIMENTO-FILHO, MARINA R.
H. DUTRA, NATHALIA BERNARDES, LEANDRO EZEQUIEL, ROBSON CAMPOS GUITIERRE, MARIA CLAUDIA IRIGOYEN, PROFA DRA.
KATIA DE ANGELIS

Fisiologia, Unifesp

2-Fisiologia Cardiovascular

Introduction: Studies have reported an increase in the consumption of processed foods high in fructose (F),
which has been associated with the development of metabolic syndrome. The cholinergic anti-inflammatory
reflex (CAT) pathway appears to play an important role in this condition. Objective: The present study
investigated the role of the CAT pathway by splenic and vagal denervation (D) and treatment with
galantamine (GAL) on cardiometabolic and autonomic parameters in the offspring of rats subjected to
chronic fructose consumption. Methods: Wistar rats (parents: male and female) were given fructose (10%
in drinking water) or water for 60 days. The rats were then mated and the fructose overload was maintained
in females until the end of lactation. At the end of lactation, the offspring were randomised into 4 groups
(n=10/5 per sex, 30-50 g): Control (C), F, F+GAL and F+D+GAL. GAL (5 mg/kg,) an acetylcholinesterase
inhibitor, was administered by gavage for 30 days. D was performed at 21 days. Offspring were evaluated at
day 51. All experimental procedures and protocols were approved by the Ethics Committee of UNIFESP
(protocol number: 4791091019). Results: Compared to the C group (3.63+0.24 mg/dl/%/min), the F and
F+D+GAL groups (2.8+0.20 and 2.9+0.14 mg/dl/%/min) showed an impairment of insulin sensitivity, which
was not observed in the F+GAL group. The F and F+D+GAL groups (vs. C group) had increased mean arterial
pressure (AP) (114+1.9 and 115£1.4 vs. 101£2.2 mmHg), heart rate (38145 and 36945 vs. 343+10 bpm), low
frequency component of systolic AP (4. 95+0.49 and 3.33#0.23 vs. 1.62+0.2 mmHg2) and tachycardic
response of the baroreflex (-3.24+0.26 and-3.48+0.1 vs.-3.93+0.1 bpm/mmHg); these impairments were not
seen in the F+GAL group. However, the F+GAL and F+D+GAL groups showed an increase in cardiac vagal
modulation indices (HF-Pl and RMSSD). Splanchnic TNF-alpha was increased only in F and F+D+GAL groups
compared to C group. Conclusion: Our data provide evidence for the involvement of CAT in cardiometabolic
dysfunction in offspring of parents exposed to chronic fructose consumption. Such findings highlight the
importance of therapeutic strategies that improve autonomic modulation to prevent early changes in the
offspring of metabolically overburdened parents. Support: FAPESP (2022/04050-1), CNPqg, CAPES-PROSUP
Protocol: 4791091019
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Protective effect of caloric restriction on monocrotaline-induced right ventricular hypertrophy in Wistar
rats

FABRICIO TABELIAO DEGRANDIS, JULIA CASSURIAGA DA SILVA VILELA LEMES, FERNANDO DIOGENES TEIXEIRA MEYER, SERGIO
ALBERTO RAZERA DE MATOS JUNIOR, PAULO CAVALHEIRO SCHENKEL

Departamento de Fisiologia e Farmacologia, UFPel

2-Fisiologia Cardiovascular

Introduction: Monocrotaline administration is a classic method used to induce rodents” pulmonary arterial
hypertension (PAH). It causes severe impairment of pulmonary vessel function with a significant increase in
pulmonary vascular resistance due to the thickening of arteriolar walls. In this context, the increased
afterload on the right ventricle (RV) necessitates compensatory cardiac chamber remodeling. It has been
shown that such changes are associated, among other factors, with oxidative stress. Accordingly, caloric
restriction appears promising in preventing its establishment. Objective: To evaluate whether caloric
restriction attenuates cardiac hypertrophy in a monocrotaline-induced PAH model. Methods: Thirty-six male
Wistar rats (+250g) were divided into three experimental groups (n=12 each): 1) Control (CTRL), animals with
a free diet; 2) Caloric Restriction (CR), animals subjected to a 30% caloric restriction compared to controls;
3) Caloric Restriction + Monocrotaline (CR+MCT), animals subjected to CR and administered monocrotaline
to induce PAH. The CTRL group animals were housed in the central animal facility at the Federal University
of Pelotas, receiving food and water ad libitum, and their weight and intake were measured weekly. Animals
subjected to caloric restriction had their food intake reduced by 30% compared to the CTRL group over 12
experimental weeks. At the beginning of the tenth week, the CR+MCT group animals received a single dose
of monocrotaline (60mg/kg, i.p.) to induce PAH and continued on their respective pre-established diets for
three more weeks. At the end of this period, the animals were anesthetized with ketamine (90mg/kg) and
xylazine (10mg/kg), tracheostomized for bronchoalveolar lavage sample collection, and euthanized by
decapitation for tissue collection for morphometric analysis. Results: Caloric restriction significantly reduced
weight gain (22% and 23%) and naso-anal growth (14 and 17%) in the RC and RC+MCT groups, respectively,
when compared to the CTRL group. However, the body mass, assessed by the Lee index, was not different
between groups. These body parameters, as well as RV hypertrophy and pulmonary arteriole thickness, were
not significantly altered following monocrotaline administration. Conclusion: Our findings suggest that
caloric restriction may be beneficial in preventing the structural pulmonary and cardiac changes typically
observed in PAH. Looking ahead, we will evaluate oxidative and nitrosative stress parameters. Support:
CAPES Protocol: 038178/2022-03
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O TRATAMENTO PADRAO DE REPOSIGAO HORMONAL COM L-TIROXINA PROMOVE HIPERSENSIBILIDADE
ADRENERGICA EM CORAGOES ISOLADOS DE RATOS HIPOTIREOIDEOS

RONALDO ANDRE CASTELO DOS SANTOS DE ALMEIDA, JESSICA DA SILVA SANTOS, AYRON MOTTA, BEATRIZ CAMPANHA CRUZ,
LETICIA DE SOUSA AMORIM, LUCAS RODRIGUES SILVA, ANDERSON LUIZ BEZERRA DA SILVEIRA, EMERSON LOPES OLIVARES

Departamento de Ciéncias Fisiologicas, UFRRJ, UNIVERSIDADE FEDERAL RURAL DO RIO DE JANEIRO,
Departamento de educacdo fisica e desportos, UFRRJ, UNIVERSIDADE FEDERAL RURAL DO RIO DE JANEIRO

2-Fisiologia Cardiovascular

Introduction: O tratamento padrdo do hipotireoidismo é a reposicdo hormonal com L-Tiroxina (L-T4), no
entanto, uma fragdo substancial dos pacientes exibem alta relagdo T4/T3 no plasma(Wiersinga et al, Eur
Thyroid J 1 (2):55-71, 2012) com consequéncias desconhecidas a longo prazo. Isto é relevante, dado que
estudos clinicos indicam que 5% a 10% dos pacientes com hipotireoidismo tratados com L-T4, exibem T4 e
tireotrofina séricos normais a despeito dos sintomas persistentes de hipotireoidismo(Wiersinga et al, Eur
Thyroid J 1 (2):55-71, 2012) . No sistema cardiovascular, o hipotireoidismo pode aumentar a resisténcia
vascular sistémica, diminuir a contratilidade miocardica e o débito cardiaco(Klein and Danzi, Circulation 116
(15):1725-1735, 2007 and Kahaly and Dillmann, Endocr Rev 26 (5):704-728, 2005) , bem como levar a
disfungdo diastélica. Quanto ao sistema adrenérgico, ja foram descritas diminuicdo da expressdo dos
receptores beta-adrenérgicos e sensibilidade adrenérgica no coracdo, além de bradicardia e
desenvolvimento de insuficiéncia cardiaca(lervasi et al, Circulation 107 (5):708-713, 2003 and Polikar et al,
Circulation 87 (5):1435-1441, 1993). Objective: Estudar a sensibilidade adrenérgica e os possiveis efeitos do
tratamento padrdo de reposicdo hormonal (TRH) com L-T4 em coragdes isolados de ratos hipotireoideos.
Methods: Vinte ratos Wistar machos (320+22,5g) foram divididos em 3 grupos: 1.falso-operados e sem
implante (SHAM, n=8) e hipotireoideos (induzidos por tirecidectomia) implantados com pellet SC contendo
2. veiculo (Tx, n=6) ou 3. L-T4 (TxT4, n=6). Apds 30 dias, os animais foram submetidos a eutanasia e os
coragdes foram isolados pelo método de Langendorff. A fun¢do ventricular esquerda foi registrada por 10
min em condi¢des basais e em seguida desafiados por meio da administracdo de adrenalina (Adl) em doses
crescentes (0,1;0,2 e 0,3 mg/mL). Results: Houve reducdo da massa cardiaca em Tx (0,793+0,03g) e TxT4
(1,01+0,04) comparados ao SHAM (1,35+0,05, p<0,01) embora o TxT4 tenha aumentado em relagdo ao Tx
(p<0,01). A pressdo desenvolvida pelo ventriculo esquerdo (PDVE) basal ndo foi diferente entre os grupos,
no entanto o desafio adrenérgico aumentou a PDVE no TxT4 em relagdo ao Tx (122,5+5,69 vs 89,69+3,81
mmHg) e ao SHAM (112,1+0,51 mmHg), p=0,028. Resultados similares foram observados nas derivadas
positivas (+dP/dT) e negativas (-dP/dT) da pressdo na unidade de tempo, sendo maior no TxT4 vs. Tx
(4505+288,4 vs 2841+152 mmHg/s) e no TxT4 vs. SHAM (4505+288,4 vs 3437+158,3 mmHg/s) na +dP/dT a
partir de 4min. de infusdo com Adl (p<0,01) e menor no TxT4 vs. Tx (-2068+82,15 vs.-1231+73,32 mmHg/s)
e no TxT4 vs. SHAM (-2068 + 82,15 vs.-1926+116,3) na-dP/dT a partir de 2 min. de infusdo com Adl. (p<0,01).
Conclusion: O TRH com L-T4 atenuou a perda de massa cardiaca e promoveu hipersensibilidade adrenérgica
nas fungdes sistolica e diastdlica cardiacas. Estudos futuros sdo imperativos para avaliar as consequéncias
fisiolégicas desses achados. Support: Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico —
CNPQ; Fundagdo Carlos Chagas Filho de Amparo a Pesquisa do Estado do Rio de Janeiro — FAPERJ Protocol:

14/2022 — ICBS/UFRRJ
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Set7 pharmacological inhibition attenuates isoproterenol-induced cardiac remodeling and dysfunction

GUILHERME LUNARDON, TABATHA DE OLIVEIRA SILVA, AMANDA DE ALMEIDA SILVA, WENDDY WYLLIE DAMASCENA SOUGEY,
MARIA CLAUDIA COSTA IRIGOYEN, MARIA LUIZA MORAIS BARRETO-CHAVES, DA-ZHI WANG, GABRIELA PLACONA DINIZ
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2-Fisiologia Cardiovascular

Introduction: Set7 is a methyltransferase that regulates the expression of several genes through the
methylation of histones and modulates the activity of non-histone proteins. Recently, we demonstrated that
Set7 deletion attenuates isoproterenol-induced cardiac fibrosis and delays heart dysfunction. However,
whether the pharmacological inhibition of Set7 exerts beneficial effects to counteract the isoproterenol-
induced cardiac disorders is unknown. Objective: To investigate the effect of a Set7 pharmacological inhibitor
(sinefungin) in cardiac remodeling and dysfunction induced by isoproterenol. Methods: Eight-week-old male
C56BL/6 mice were injected subcutaneously with vehicle (Veh, saline), isoproterenol (Iso, 40 mg/kg/day) for
14 days, or isoproterenol for 7 days followed by combined treatment with isoproterenol and sinefungin (10
mg/kg/day) for additional 7 days (Iso+Sine). Statistical significance (p<0.05) was calculated by one-way
ANOVA followed by Tukey’s post hoc test. Results: Our preliminary data showed that Iso mice exhibited
higher heart weight to tibia length ratio (HW/TL) and cardiomyocyte area compared to Veh mice, indicating
development of cardiac hypertrophy. Interestingly, the sinefungin injection prevented the increase in HW/TL
in Iso+Sine mice compared to Iso mice. In line with these findings, the Iso+Sine mice did not exhibit increase
in cardiomyocyte area compared to Veh mice. Moreover, Sirius Red staining revealed that Iso mice had
increased cardiac fibrosis compared with Veh mice. Notably, sinefungin injection in Iso+Sine mice prevented
the myocardial fibrosis induced by isoproterenol. Echocardiogram analysis showed that Iso mice had reduced
ejection fraction and fractional shortening compared with Veh mice, indicating systolic dysfunction.
However, the Iso+Sine mice displayed a trend of increase in ejection fraction and fractional shortening
compared to Iso mice. Moreover, the Iso and Iso+Sine mice presented a higher IVRT compared with Veh
mice, indicating diastolic dysfunction. In addition, the Iso mice had an increase in E/e’ ratio compared to Veh
mice. On the other hand, the Iso+Sine mice displayed a E/e’ ratio similar to that observed in Veh mice.
Conclusion: Collectively, our preliminary data suggest that Set7 pharmacological inhibition may attenuate
isoproterenol-induced cardiac hypertrophy, fibrosis, and systolic dysfunction. Further experiments are
required to corroborate these preliminary findings and to determine by which mechanisms sinefungin
influences the cardiac remodeling and dysfunction in response to isoproterenol. Support: FAPESP
2022/10060-0; 2020/13211-3 Protocol: CEUA ICB/USP 9344271022
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Avaliacdo da reatividade vascular em diferentes periodos de deficiéncia hormonal em ratas
ovariectomia

WILLIAN BERGAMO DE MOURA, TAGANA ROSA DA CUNHA, JOCIMAR JOSE PITOL, ROGER LYRIO DOS SANTOS

Programa de P6s Graduagdo em Ciéncias Fisioldgicas, UFES

2-Fisiologia Cardiovascular

Introduction: O modelo experimental de ovariectomia é comumente utilizado para mimetizar a disfuncao
hormonal ocorrida apds a menopausa. No entanto, ainda ndo ha um consenso sobre o tempo necessario
para verificar possiveis alteracdes funcionais na aorta apds o declinio hormonal. Objective: Identificar a partir
de qual periodo apds a ovariectomia, eventuais prejuizos em segmentos isolados de aorta de ratas Wistar
comecariam a ocorrer. Methods: Os protocolos realizados foram aprovados (CEUA-UFES #18/2022). Ratas
adultas com 8 semanas foram separadas aleatoriamente em quatro grupos conforme o tempo, em dias,
apos a ovariectomia: OVX 07, OVX 15, OVX 21 e OVX 30. E, em seguida foram eutanasiadas e aorta toracica
foi retirada, dissecada e cortada em anéis, que foram montados no sistema de banho de 6rgaos para a andlise
de reatividade. Foram realizadas curvas de concentracdo-resposta a fenilefrina (PE, 0,1 nM — 0,3 mM) na
presenca de inibidores ndo seletivos da oxido nitrico sintase (L-NAME, 100 uM), ou da ciclooxigenase
(indometacina-INDO, 10 uM), e curvas a acetilcolina (ACh, 0.1 nM, 300 uM) e nitroprussiato de sddio (NPS,
0.01 nM, 0.3 uM). Os dados foram expressos em média + EPM, e analisados por ANOVA de 2 vias, seguidos
do post hoc de Tukey (p < 0,05). Results: Ocorreu uma diminui¢do progressiva na resposta contratil a PE
entre os grupos de acordo com o tempo de ovariectomia, exceto entre os grupos OVX 15 e OVX 21 (OVX 07:
3,5+0,3; OVX 15: 3,6 £0,4; OVX 21: 3,0 £ 0,2 e OVX 30: 2,8 + 0,2 g) No entanto, apods a incubagdo com L-
NAME, verificamos um aumento progressivo da resposta contratil a partir do grupos OVX 15 (07: 3,5+ 0,1;
OVX15:2,7+0,1; OVX 21: 4,1 £0,1; OVX 30: 4,3 £ 0,3 g), sugerindo uma participacdo mais significativa do
oxido nitrico nos grupos de acordo com a progressao temporal. Apds a incubacdo com INDO, verificamos
uma diminuicdo da resposta contratil nos grupos OVX 21 (3,6 + 0,4 g) e OVX 30 (1,7 = 0,1). Ao avaliar o
relaxamento mediado pelo endotélio em resposta a ACh, observamos uma reducgdo no grupo OVX 30 quando
comparado ao grupo OVX 21 (OVX 21: 2,2 + 0,3; OVX 30: 1,6 £ 0,1 g). O relaxamento independente do
endotélio sofreu uma reducdo progressiva a partir do grupo OVX 15 (OVX 15: 2,7 £ 0,2; OVX 21: 2,0 £ 0,1;
OVX 30: 1,8 + 0,08 g). Conclusion: Os danos causados pela deficiéncia hormonal na aorta sdo observados
apo6s os 15 dias da ovariectomia. Contudo, alteracGes nas respostas contrateis sdo maiores a partir de 21
dias, enquanto, as respostas ao relaxamento sao mais prejudicadas aos 30 dias. Support: CAPES e FAPES.
Protocol: CEUA-UFES #18/2022
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EFFECTS OF CHOLINERGIC STIMULATION WITH PYRIDOSTIGMINE ON CARDIOVASCULAR AUTONOMIC
CONTROL AND INFLAMMATORY RESPONSE AFTER AMI IN SHR

MANUELLA DA SILVA TEIXEIRA, MARIA HELENA PORTER, PAMELA NITHZI BRICHER CHOQUE, HUMBERTO DELLE, FERNANDA
MARCIANO CONSOLIM-COLOMBO, MARIA CLAUDIA COSTA IRIGOYEN

Unidade de Hipertensdao, FMUSP, Laboratorio de Biotecnologia, UNINOVE

2-Fisiologia Cardiovascular

Introduction: Cardiovascular autonomic dysfunction impairs the cardiac response after acute myocardial
infarction (AMI). Increased vagal modulation can influence the inflammatory response after AMI in
spontaneously hypertensive rats (SHR). Recently, it was described that direct stimulation of the vagus nerve
or the use of anticholinesterase drugs (pyridostigmine, PY) can affect immune responses, however little is
known about the impact of PY on renal inflammation after AMI in the SHR model. Objective: To investigate
whether cholinergic stimulation by administration of pyridostigmine modulates the autonomic response and
the infiltration of inflammatory cells in the kidney after AMI in the SHR model. Methods: Adult male SHR rats
were divided into 3 groups (8 animals/group): SHAM (submitted to thoracotomy), AMI (infarcted:
thoracotomy with left coronary artery ligation) and AMI+PY (infarcted + treated with PY at a dose of 40
mg/kg/day, by gavage, for 7 days). On the sixth day, blood pressure curves and heart rate variability
components (RMSSD, HF, LF, LF/HF) were analyzed after direct recording by femoral artery catheterization.
After euthanasia on the 7th day, the kidneys were removed for histological analysis of infiltration of CD68+
and CD206+ macrophages and CD3+ and CD4+ T lymphocytes using the immunohistochemistry technique.
We used the ANOVA test for analyses between groups. Results: The AMI group compared to SHAM showed
an increase in sympathetic modulation and sympatho-vagal balance (LF/HF 0.5+0.2 vs 0.2+0.1). The AMI+PY
group compared to the AMI group showed an increase in vagal activity (RMSSD 9.1+2.1 vs 5.8+2.2, and HF
22.749.0 vs 6.0+3.0) and BRS (0.98+0.5 vs 0.6+0.2). The AMI + PY group showed greater infiltration of total
CD3+ T lymphocytes when compared to the SHAM group (p<0.05). Conclusion: Cholinergic stimulation
improves autonomic control and modulates the infiltration of inflammatory cells in renal tissue after AMI in
SHR. Support: Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico (CNPq) Protocol: 1791/2022
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OUTCOMES IN HYPERTENSION DISORDERS OF PREGNANCY: BABIES'BODY WEIGHT IS DIFFERENT
BETWEEN CHRONIC HIPERTENTION AND PREECLAMPTIC GROUPS.

ROGER RODRIGUEZ-GUZMAN, SILVIA, NELSON SASS, ANDRE DE SOUZA MECAWI

Biofisica, UNIFESP, Obstetricia Clinica, UNIFESP, Obstetricia Fisioldgica e Experimental, UNIFESP

2-Fisiologia Cardiovascular

Introduction: Hypertensive disorders of pregnancy (HDP) are the most prevalent conditions during
pregnancy and one of the primary causes of maternal-fetal mortality worldwide. However, their
physiopathology remains unclear. Objective: To study the outcomes of hypertension disorders of pregnancy.
Methods: A prospective cohort study is being executed in Sdo Paulo Hospital, Sdo Paulo, Brazil where
volunteers have been classified as control (C), preeclampsia (PE), and chronic hypertension (CH), and their
clinical data have been obtained from their clinical reports. Results: To date, 30 volunteers have been
included whose distribution in groups is: 11 C, 12 CH, and 7 PE. No significant differences were observed
related to outcomes like placenta’s weight, Apgar score, amniotic fluid index, pH of the umbilical cord or in
variables like glycemia, TSH, FT4, total white cell count (TWCC), platelets count, and hemoglobin count.
Interestingly, gestational age at birth was different between C and hypertensive groups (C = 38.50 wk + 1.08,
PE =35.16 wk + 1.49, CH = 36.57 wk * 2.65) (p = 0.002) but not between CH and PE (p = 0.25). In addition,
PE and CH were different according to babie’s weight (PE =2014 g + 532.6 vs CH = 2928 g + 852, p = 0,018)
and diastolic blood pressure delta (PE=33.67 £8.02 vs CH=2.20+16.06, p =0.013). Moreover, a moderately
significant correlation between TWCC before 20wk and diastolic blood pressure at the end of pregnancy was
obtained (Rho = 0.48, p = 0.037). Conclusion: Hypertension in pregnancy due to PE contributes to lower
weight in babies when compared to CH. Maybe some mechanism such as high diastolic blood pressure delta
in PE is enrolled and it could be related to immunological profile of PE. Support: FAPESP (2019/27581-0),
CAPES/PEC-PG (88881.599037/2021-01) e CNPq: 309882/2020-6. Protocol: N.A.
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Efeitos da administracdo de extratos de linhaga ou amoreira na fungao vascular contratil de ratas com
baixa agdo estrogénica

BEATRIZ MENEGATE SANTOS, ANA LUIZA MACIEL DE OLIVEIRA SILVA, ALINE CARVALHO PEREIRA, BRUNO DEL BIANCO BORGES
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2-Fisiologia Cardiovascular

Introduction: A deficiéncia ou diminuicdo da acdo estrogénica no organismo feminino estd associada ao
aumento do risco de doencas cardiovasculares. A administragdo de estrogénios em roedores
ovariectomizados promove cardioprotecao. Entretanto, a terapia de reposicao hormonal em mulheres com
baixa acdo estrogénica tem sido controversa nas Ultimas décadas, com estudos associando o uso de
hormonios estrogénios a aumento na prevaléncia de doenca coronariana, infarto agudo do miocardio ndo
fatal, morte por doencga coronariana e cancer de mama invasivo. Assim, a busca por produtos naturais com
potenciais respostas antioxidantes, anti-inflamatdrias, antiproliferativas e vasodilatadoras, tem sido de
grande interesse, com intuito de trazer beneficios para o organismo com deficiéncia estrogénica e
conseqguentemente cardioprotecdo. Objective: Avaliar os compostos fendlicos presentes nos extratos de
linhaca e amoreira, e analisar os efeitos dessa suplementacgdo na fungdo vascular contratil de ratas Wistar
com deficiéncia estrogénica. Methods: A cromatografia liquida de alta eficiéncia (HPLC) foi utilizada para
determinar os compostos fendlicos presentes nos extratos de linhaca e amoreira. Ratas Wistar adultas +
250g, foram divididas em cinco grupos experimentais, sendo um grupo com animais com cirurgia simulada
tratado com salina (SHAM) e 04 grupos ovariectomizados (ovx) tratado com salina (OVX); estradiol (E2);
extrato de linhaca (L); ou extrato de amoreira (A). O projeto foi aprovado pela CEUA-UFLA sob o nimero de
protocolo 071/19. As solugBes foram administradas via gavagem por 60 dias. As dosagens das solucgdes
foram: 5 pg/kg/dia de estradiol; 400 mg/kg/dia de extrato de linhaca ou amoreira. Ao final do experimento,
os animais foram anestesiados com isoflurano e decapitados. A artéria aorta toracica foi retirada, dissecada,
e cortada em anéis com cerca de 04mm. Os anéis foram suspensos em banho de érgdo contendo solucdo
de Krebs-Henseleit a 37 °C, pH 7,4 e aerado com carbogénio sob tensdo de repouso de 1g. A integridade
endotelial foi avaliada com acetilcolina (ach, 10-6) em anéis contraidos previamente com fenilefrina (phe,
10-7). Os anéis foram considerados integros quando o relaxamento foi superior a 70%. Foram realizadas
curvas de concentragdo-resposta a phe (10-10-10-7). Os dados foram analisados utilizando a ANOVA two-
way seguido pelo teste de Bonferroni, e foram considerados estatisticamente significativos se p<0,05.
Results: Por meio do HPLC foi observado a presenca de trigonelina, acido galico e acido p-cumarico no
extrato de linhaga, enquanto no extrato de amoreira foram identificados acido gélico, teobromina, acido
clorogénico e acido siringico. Animais deficientes de estrogenos demonstraram aumento na contracdo
induzida por fenilefrina em relagdo aos animais SHAM (OVX: 56,9%, n=8; SHAM: 44,1%, N=5; p<0,5),
enguanto os animais tratados com E2 (43,2%, n= 8; p<0,01) e extratos de linhaga (28,8%, n=8; p<0,001) ou
amoreira (A: 40,9%, n=7; p<0,001) demonstraram reducdo na contracdo induzida por fenilefrina em relacdo
aos animais OVX. Além disso, os animais tratados com extrato de amoreira apresentaram resposta
semelhante aos grupos SHAM e E2, enquanto o tratamento com extrato de linhaca demonstrou menor
contracdo em relagdo aos grupos SHAM (p<0,01), E2 (p<0,001) e A (p<0,01). Conclusion: Os resultados
sugerem que a suplementacdo com extratos de linhaca ou amoreira foi capaz de prevenir o aumento da
contragdo vascular induzida pela baixa acdo estrogénica. Support: Fundagdo de Amparo a Pesquisa do Estado
de Minas Gerais; Fundagdo Coordenagdo de Aperfeicoamento de Pessoal de Nivel Superior Protocol: 071/19
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Relationship between Lower Limb Perfusion Asymmetries and Anthropometric Factors in Different Age
Groups
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2-Fisiologia Cardiovascular

Introduction: The development of perfusion asymmetries in the lower limbs has been studied in the context
of vascular morphology and hemodynamic, with potential importance for the prognosis and prevention of
central and peripheral vascular diseases. Although physiologically these asymmetries are not significant in
healthy young individuals, they become more evident with aging, and it is unclear if other determinants are
related to this condition. Objective: This study aimed to investigate the relationship between the presence
of lower limb perfusion asymmetries and factors such as age, weight, and body mass index (BMI). Methods:
Twelve healthy individuals of both sexes (six men and six women), divided into two groups by age group,
participated in this study: one group (n=6), aged over 50 years (average 60.5% 1.5), and one group (n=6),
aged between 20 and 30 years (average of 23.0£3.3). Anthropometric data (weight: 81.3+6.1 and 62.4+10.1),
BMI: 27.9+1.0 and 21.5%1.6) were collected, followed by a 15-minute s