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RESUMO

A perda da homeostase redox é caracterizada pelo desequilibrio entre agentes
oxidantes e defesa antioxidante que pode estar relacionado com muitas
doencas, como a obesidade. A obesidade é considerada um dos maiores
problemas de saude publica do mundo e suas consequéncias podem afetar
homens e mulheres de maneiras distintas. O objetivo desse estudo foi avaliar o
dimorfismo sexual na homeostase redox em tecido adiposo de ratos com
obesidade induzida por dieta hiperlipidica. Os animais foram divididos em 4
grupos: controle machos (CM), machos tratados com dieta hiperlipidica (HLM),
controle fémeas (CF) e fémeas tratadas com dieta hiperlipidica (HLF). Os
animais controle receberam racdo balanceada padrdo e os animais tratados
receberam uma dieta rica em gordura (57%) durante 11 semanas. Peso do
animal e consumo de racdo foram medidos semanalmente. Apés 16 semanas
de vida os animais foram anestesiados, sacrificados e retirados os tecidos
adiposos subcutaneo (SC), retroperitoneal (RP) e perigonadal (PG). Foram
medidos peso, eficiéncia alimentar, peso dos coxins, didametro dos adipdcitos,
ganho de peso e consumo diério de racao desses animais. No dia do sacrificio
foi realizado geracdo extracelular de ERO pelo método Amplex Red, em
adipécitos isolados (SC e RP). Os tecidos adiposos foram guardados para
andlises de geracdo intracelular de ERO (SC e RP), analises de citocinas
inflamatérias (TNF- a, IL-6, IL-1B) (SC), expressao génica das NADPH oxidases
(NOX e DUOX) (SC) e analises das enzimas antioxidantes (SOD, GPx e
catalase) (SC). Ao final do tratamento com dieta hiperlipidica, o peso corporal
dos coxins SC, RP e PG, consumo diario de racdo e ganho de peso foram
significativamente maiores no grupo HLM em relagdo ao grupo CM. Entretanto,
o diametro do adipécito foi maior nos grupos HLM e HLF em relacédo ao controle,
sugerindo um possivel aumento na adiposidade em ambos 0s sexos. A geracao
de espécies reativas extracelular em adipocitos isolados apresentou-se
aumentada no tecido SC no grupo HLM. Por outro lado no tecido RP n&o houve
diferencas significativas. O mesmo ocorreu na geracao dependente de NADPH
oxidase onde houve diferengas entre os grupos (nas diferentes fragdes

subcelulares) somente no tecido SC. Os animais machos tratados com dieta



hiperlipidica apresentaram uma reducao na atividade das enzimas antioxidantes
(SOD e GPx) comparados aos seus controles. Além disso, o tratamento com a
dieta aumentou os niveis das citocinas inflamatérias (TNF-a, IL-6 e IL-1B)
somente nos animas machos. Em relacdo a expressdo génica das NADPH
oxidases, foi observado que os machos tratados com a dieta aumentaram 0s
niveis de mRNA de NOX 3 e NOX 4 em relagéo ao grupo CM e HLF. Por fim,
vimos que os niveis de mRNA de DUOX 1 e DUOX Al também foi maior no
grupo HLM em relacdo ao grupo HLF. Em conclusdo, observamos que a dieta
hiperlipidica gera uma perda na homeostase redox e existe um dimorfismo
sexual quando avaliado a adiposidade, geracdo de ERO, perfil inflamatdério e
defesa antioxidante. Nosso estudo mostrou que 0s animais macho apresentaram
um desequilibrio redox e carater inflamatério mais evidente do que as fémeas.

Palavras-chaves: Obesidade. Dimorfismo sexual. Estresse oxidativo



ABSTRACT

The loss of redox homeostasis by the imbalance between oxidant agents and
anti-oxidant defense that might relate to many diseases, such as obesity. Obesity
is considered one of the world’s biggest public health issues and its
consequences may affect men and women in distinct ways. This study’s purpose
was to evaluate the sexual dimorphism in the adipose tissue’s redox homeostasis
of high fat diet induced obese rats. The animals were divided in 4 groups: control
male (CM), high fat diet treated male (HFM), control female (CF) and high fat diet
treated female (HFF). Control animals were given standard balanced ration and
treated animals were given a high fat diet (57% fat) for 11 weeks. Animals’ weight
and ration consume were weekly measured. After 16 weeks of life, they were
anesthetized, euthanized and had their subcutaneous (SC), retroperitoneal (RP)
and perigonial (PG) adipose tissues removed. Weight, alimentary efficiency,
cushions weight, adiposities diameters, weight gaining and ration daily consume
were measured. Amplex Red method ROS extracellular generation was made at
the sacrifices day in isolated adiposities (SP and RP). The adipose tissues were
saved for ROS intracellular generation (SC e RP), inflammatory cytokines (TNF-
a, IL—6, IL-1B) (SC), NADPH oxidizes (NOX e DUOX) genes expression (SC)
and anti-oxidizes enzymes (SOD, GPx and Catalase) (SC) analysis. By the end
of the high fat treatment, body weight, SC, RP and PG cushions weight, daily
ratio consume and weight gain were significantly higher for HFM group in
comparison to CM group. However, adiposities diameter were larger for the HFM
and HFF in comparison to control group, what suggests a potential increase in
both gender adiposity. The generation of extracellular reactive species in isolated
adipocytes showed to be increased in the SC tissue for HFM. On the other hand,
there weren’t significant differences in the RP tissue. Same thing happened to
the NADPH-dependent oxidize generation, whose differences between groups
(for distinct sub cellular fractions) were showed only in the SC tissue. High fat-
treated animals showed a decrease in the antioxidant (SOD and GPx) when
compared to their control. Besides, high fat treatment increased inflammatory
cytokines levels (TNF-a, IL-6 and IL-1B) only for male animals. Regarding to
NADPH oxidizes genes expression, it was observed that high fat diet-treated

male animals had their NOX 3 and NOX4 mRNA increased in comparison to CM



and HFF. Lastly, we saw that DUOX1 and DUOX A1l mRNA levels were higher
in the HFM group compared to HFF. In conclusion, we noted that high fat diet
induces loss in the homeostasis redox and that there is a sexual dimorphism
when adiposity, ROS generation, inflammatory profile and anti-oxidant defenses
were taken into analysis. Our research showed that male animals had a redox

imbalance and an inflammatory feature more evident than female’s.
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