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Effects of dietary fatty acids on expression of gene sterol-regulatory elementary

binding protein-1¢ and occurrence of non-alcoholic fatty liver disease in rats

Liu Yu, Gao Yanxiang, Ran Li, Zhang Yong, Zhang Qianyong, Mi Mantian ( Research Center for Nutrition and Food
Safety, Chongqing Key Laboratory of Nutrition and Food Safety, Chongqing Center of Medical Nutrition, College of
Military Preventive Medicine, Third Military Medical University, Chongqing, 400038, China)

[ Abstract | Objective To investigate the effects of dietary fatty acids on the development and
progression of non-alcoholic fatty liver disease ( NAFLD) and the correlation with the expression of sterol
regulatory element binding protein-lc¢ (SREBP-1c). Methods A total of 100 SD rats were randomly divided
into 5 groups with different diets; control group ( standard-chow diet) , NAFLD model group ( standard-chow
diet with 10% lard and 1% cholesterol) , mono-unsaturated fatty acid ( MUFA) group ( standard-chow diet
with 10% olive oil and 1% cholesterol) , n-6 poly-unsaturated fatty acid (n-6 PUFA) group (standard-chow
diet with 10% corn oil and 1% cholesterol ), and 4: 1 n-6/n-3 poly-unsaturated fatty acid (4:1 n-6/n-3
PUFA) group (standard-chow diet with 8% com oil, 2% fish oil and 1% cholesterol). Each group had 20
rats. The hepatic steatosis was observed by hematoxylin and eosin (HE) staining after feeding for 8 and 16
weeks. The concentrations of total cholesterol (TC) and triglyceride (TG) in serum and liver were measured.

The mRNA levels of SREBP-1c¢ and FAS were measured by quantitative real-time PCR, and their protein
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levels by Western blotting. Results In NAFLD model group, the body mass of rats were significantly higher
than that in control group and other groups (P <0.05). The TG level in the liver was significantly higher in
NAFLD model group and MUFA group than that in control group (P <0.05), but TG levels in the serum,
and TC and TG levels in the liver in both n-6 PUFA group and 4: 1 n-6/n-3PUFA group were significantly
lower than those in NAFLD model group (P <0.05). HE staining showed that the fatty degeneration in
NAFLD model group was more severe than in control group, MUFA group, n-6 PUFA group and 4:1 n-6/n-3
PUFA group. Compared to the control group, the expression levels of SREBP-1¢ and FAS were significantly
higher in NAFLD model group, and the protein expression of SREBP-1c¢ was significantly lower in MUFA
group, n-6 PUFA group and 4: 1 n-6/n-3 PUFA group. Conclusion Increasing the amount of n-3 PUFA,
particularly in a 41 ratio of n-6 PUFA to n-3 PUFA, and decreasing saturated fatty acid may prevent the

occurrence and development of NAFLD in high-fat fed rats, which is partly modulated by down-regulation of
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60 °C Bk 1 min,72 CEEH 1 min, 35 PMEER,72 C
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i SRR AR R U IR 1 2L 8 & 1 . H Bradford
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n-6 PUFA 41 2.54£0.47*  3.18+1.67°* 0.57+0.20° 0.62+0.21" 6.66+1.05" 6.74+0.82" 4.67 +0.72" 4.82 +0.94"
4:1 n6/n3 PUFA 4 2.71 £0.67° 2.94+1.20" 0.40+0.07" 0.510.10" 6.50=1.15" 6.63£1.05" 4.19 +0.57" 4.22 +1.26"
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SREBP-1c 5 FAS mRNA {478 fh #4345 F1 8 (1 2635 7K F
ARG —F; 5 NAFLD SR [, MUFA 41,
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