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Abstract: The effects of gamma—aminobutyric acid (y—aminobutyric acid, GABA) on oxidative stress,
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Hepatic Steatosis in High—Fat Diet—Fed Obese

liver function, hepatic steatosis and lipid metabolism—related gene expression were studied in the liver
of high—fat diet fed mice. 50 C57BL / 6 male mice were randomly divided into five groups: normal
group (normal diet), high fat diet group (high fat diet), and three GABA groups (0.2%, 0.12% and
0.06 % GABA in drinking water, respectively). After 18 weeks, reactive oxygen species (ROS) levels,
antioxidant enzyme activities, contents of lipid and glycogen in liver and plasma activities of alanine
aminotransferase and aspartate aminotransferase were measured. In addition, the morphological
features of liver tissue were observed and the expressions of SREBP-1¢, FAS, ACC1, PPARa, Cptla
and the PGC—1a in liver were measured by using of RT-PCR. The results showed that in high—fat
diet fed mice, liver weight, liver index, triglyceride and cholesterol contents in liver increased
significantly with damaged liver function; 0.2%, 0.12% and 0.06% GABA treatments can significantly
reduce liver weight and liver index; 0.2%, 0.12% GABA treatments significantly inhibited hepatic
steatosis and improved liver function. Compared with that of in normal group, high fat diet treatment
significantly reduced antioxidant enzyme activities and increased ROS and malondialdehyde (MDA)
contents; 0.2% and 0.12% GABA treatments significantly alleviated oxidative stress. In liver of high-
fat diet fed mice, expressions of PPARa, Cptla PGC— la were significantly reduced, while,
expressions of SREBP-1c, FAS and ACC1 were remarkably increased, but both 0.2% and 0.12%
GABA supplements can significantly alleviate the gene expression changes that high fat caused. Thus,
high— fat diet treatment led to oxidative stress in liver, steatosis and damaged liver function.
Meanwhile, a certain dose of GABA can improve redox status and fat metabolisms, thereby preventing
the occurrence of fatty liver.

Keywords: high fat, oxidative stress, fatty liver, hepatic steatosis, GABA
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Table 3 Body weight and liver weight(n=10,xxs)

i/ (R
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ERH 18.20+1.39 27.18+0.81° 0.94+0.04' 3.44+0.12*
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Table 4 Effect of GABA on liver antioxidant index of
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213 CAT GSH-Px SOD T-AOC
(10 U/mg) | (10 U/mg) | (10 U/mg) (U/mg)
IEH A 3.96+0.36" 9.60+0.72° 24.25+0.48" 1.28+0.08"
[N 2.95:0.26" 7.70+0.80" 21.88+0.93" 1.04+0.08"
2rpe
'E"E(E;X(])gi% 3.72+0.25°  9.23+0.53* 23.97+0.72* 1.25+0.17*
erpi
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Table 5 Effect of GABA on liver ROS and MDA of high-
fat fed mice (n=10,xxs)

, o ROS /K MDA & &

Al g e
(10°RLU/mg) (nmol/mg)
IEH A 5.22+1.22" 8.08+0.52"
g 8.14+2.34 10.16+0.94"
Fif5+0.2%GABA 5.39+1.36" 8.41+0.65"
Eil8+0.12%GABA 5.23+1.00° 8.19+0.64"
EilE+0.06%GABA 5.67+1.40° 9.50+0.99"

E AR Z AR AHIR B s 8] 5 25+, P<0.05,
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Figure 3 Effect of GABA on plasma transaminase activities and liver glycogen content in high—fat fed mice
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Figure 4 Effect of GABA on expressions of lipid—associated genes in liver of high—fat fed mice
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