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RESUMO

O treinamento aerdbio vem se consolidando como um agente terapéutico em diversas
doencas, inclusive em doencgas renais. No entanto, 0s mecanismos que evidenciam o
papel renoprotetor do treinamento ainda ndo estdo bem elucidados. Além disso, sao
escassos os estudos que verificam se individuos que treinam apresentam alguma
protecdo renal, caso sejam acometidos de injdria renal aguda (IRA), em relacdo a
individuos néo-treinados. O presente estudo tem como objetivo avaliar os efeitos do
treinamento instituido previamente a IRA induzida por gentamicina (GM) sobre a
fungéo, morfologia, estado redox, inflamagéo e apoptose renais. Ratos Wistar machos
foram submetidos a um protocolo de treinamento aer6bio moderado durante 8
semanas, antes do tratamento com GM (80 mg / kg / dia / 5 dias) ou NaCl a 0,9%
(solugédo salina). Entdo, os ratos foram divididos em 4 grupos: grupos ndo-treinado e
treinado tratados com solucdo salina (NT-SAL e T-SAL) e grupos nao-treinado e
treinado tratados com gentamicina (NT-GM e T-GM) (n = 5 - 7). A pressao arterial e
freqliéncia cardiaca foram medidas antes e apés o treinamento. Ultrassonografia com
Doppler das artérias renais e ecocardiografia foram realizadas ao final do tratamento.
Amostras de urina, sangue e tecidos foram coletadas para investigacdes bioquimicas
e histolégicas (CEUA / UFMG, protocolo n°® 46/2014). Os ratos treinados apresentaram
melhores desempenho fisico e adaptagdo oxidativa muscular comparados aos ratos
ndo-treinados. Nao foram detectadas modificagbes na pressdo arterial, funcao
cardiaca, perfusao renal e metabolismo energético renal (por expressao génica de
PPAR-a e PGC1-qa) atribuidas ao treinamento. O treinamento prévio a IRA pela GM,
atenuou o aumento da creatinina plasmatica e da proteinuria, atenuou a queda do
ritmo de filtracdo glomerular e na osmolalidade urinaria, diminuiu a gravidade do dano
no tecido renal, aumentou o nivel de hidroperéxidos urinarios e a expressao protéica
de Nrf2 (fator de transcricdo relacionado a resposta anti-oxidante), impediu a reducéo
da atividade da catalase, atenuou os niveis de TNF-a, IL-1B, IL-6, inibiu a expresséo
protéica do NFkB (fator de transcricdo relacionado a inflamagé&o) e evitou o aumento
da expressdo de caspase 8 e Bax no tecido renal. Concluimos que o treinamento
aerdbio prévio a IRA induzida pela GM atenuou os danos morfofuncionais renais, por
reduzir a inflamacdo e a expressdo de fatores pré-apoptéticos. E possivel que o
aumento na producado de espécies reativas de oxigénio pelo treinamento induza maior
expressao de Nrf2, que pode exercer um papel central na renoprotecdo mediada pelo
treinamento, por inibir o NFkB e assim reduzir a sinalizacdo pro-inflamatéria e pro-

apoptética nos rins.



ABSTRACT

Aerobic exercise has been increasingly used as a therapeutic agent in several
diseases, including kidney disorders. However, the mechanisms playing a
renoprotective role in physical exercise are still unclear. Additionally, there are few
studies targeted at investigating whether trained individuals are powered with some
renal protection in case they develop acute kidney injury (AKI). In the present study it
was evaluated the effects of training prior to gentamicin (GM)-induced AKI on renal
function, morphology, redox status, inflammation and apoptosis in rats. Male Wistar
rats were submitted to a moderate aerobic training protocol for 8 weeks prior to
treatment with GM (80mg/kg/day/5 days) or 0.9% NacCl (saline) (CEUA/UFMG, protocol
#46/2014). Rats were divided into 4 groups: not trained and trained rats treated with
saline (NT-SAL and T-SAL groups), not trained and trained rats treated with GM (NT-
GM and T-GM groups) (n = 5-7). Blood pressure and heart rate were measured before
and after training. Doppler ultrasonography of renal arteries and echocardiography
were performed at the end of treatments. Samples of urine, blood and tissues were
collected for biochemical and histological studies. Trained rats exhibited higher
physical performance and muscular oxidative adaptation than not trained rats. Training
did not induce any change in blood pressure, cardiac function, renal perfusion and
renal energetic metabolism (gene expression of PPAR-a and PGC1-a). Training prior
to GM-induced AKI attenuated the increase in plasma creatinine, proteinuria and the
reduction in glomerular filtration rate and urinary osmolality. Training also decreased
the severity of renal tissue damage, increased the level of urinary hydroperoxides and
expression of Nrf2 (transcription factor related to the anti-oxidant response), prevented
the reduction of catalase activity, attenuated the increse in renal levels of TNF-a, IL-1j3,
IL-6, inhibited expression of NFkB (transcription factor related to inflammation) and
prevented the expression increase of renal caspase 8 and Bax. It was concluded that
aerobic training prior to AKI induced by GM has attenuated renal morphofunctional
damage by reducing inflammation and expression of pro-apoptotic factors. It is possible
that increased production of reactive oxygen species by training induces a higher
expression of Nrf2, which may play a central role in training-mediated renoprotection,
by inhibiting NFkB and thereby reducing proinflammatory and pro-apoptotic signaling in

the kidneys.
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9. ANEXO

APROVACAO DA COMISSAO DE ETICA NO USO DE ANIMAIS
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UFMG

CERTIFICADO

Certificamos que o Protocolo n°. 46 /2014, relative 20 projeto mtiulade “Efeitos do tremamento
zerobio sobre o estado redox, 2 mflamagdo & 2 apoptose renais na myiria renal agnda mduzida pela
gentamicina”, que tem como responsavel MARIA APARECIDA FIBEIRO VIEIRA, estide
acordo com os Principios Eticos da Expermmentacio Animal adotados pela Comiss2o de Etica no
Uso de Anmais (CEUATUFMG), tendo side aprovado na reumido de 19052014, Este certificado
espira-se em 19032019

CERTIFICATE

We hereby certify that the Protocol n°. 46 /2014, related to the Project entilted “Effects of aerobic
trammg on renal redox state, mflammation and zpoptosis m gentamicm-mduced acute kidney mjury
", under the supervision of MARIA APARECIDA FRIBEIR.O VIEIRA, is i agreement with the
Ethical Principles m Animal Expermmentation, adopted by the Ethics Committee m Animal
Expermentation (CEUA/UFMG), and was approved m 19/05/2014. This certificates expires m
19/05:2019.

Adriane da Costa Vil Costa-Val
Coordenadorn(a) da CEUATUFMG
EBelo Horizonte, 19/03,2014.
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