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Effects of resveratrol on hepatic autophagy in high fat diet-induced obese mice*
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ABSTRACT

Resveratrol (RSV) exerts several beneficial effects on metabolism and metaflammation-related diseases, including diabetes
and non-alcoholic fatty liver disease (NAFLD). The purpose of this study is to investigate whether RSV affects pathophysi-
ology of diabetes and NAFLD as well as hepatic autophagy in a rodent model of diet induced obesity (DIO). DIO was in-
duced in a subset of C57BL/6J mice fed a high fat (HF, 45% kcal fat) diet. After six weeks of HF diet treatment, RSV (8 mg/
kg/day) was administered via an osmotic pump for a period of four weeks. Therefore, the experimental groups were as fol-
lows: 1) lean control (CON), 2) HF diet-induced obese control (HF), and 3) HF_RSV. Body weight and food intake were
monitored daily. Fasting glucose, insulin, and adiponectin in serum and lipid profiles in serum and liver were analyzed. In
addition, the autophagic process was investigated using transmission electron microscopy (TEM). Body weight and food
intake were not affected by RSV treatment. Impaired glucose control accompanied by DIO was recovered with RSV as
shown by lower levels of fasting serum glucose and insulin when compared with HF obese controls. In addition, RSV treat-
ment resulted in increased levels of serum adiponectin, however, indices of lipid profile in serum and livers were reduced.
Results of TEM analysis showed that a HF diet induced excessive autophagy with the presence of double-membrane au-
tophagosomes, which was ameliorated by RSV. The regulatory effect of RSV on autophagy was confirmed by the altered
LC3-II formation, which increased with a HF diet and was decreased by RSV treatment. These results suggest that RSV
treatment improves glucose control and lipid profile and these beneficial effects may be mediated by an altered autophagic
process. (J Nutr Health 2013; 46(4): 307 ~ 314)
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Table 2. The effect of resveratrol (RSV) on body weight change,
liver weight, and food intake

CON HF HF_RSV
Body weight_pre (g) 19.6+0.4 20.0+0.8 200+0.5
Body weight_post (g)  30.4+0.9° 382+1.7° 37.8+1.4°
Liver weight (g) 1.1+0.1 1.3+0.1 1.2+0.1

Food intake (g/day) 29+0.1° 27+02° 27+0.1°

Mean + SEM (n = 6 per group). Different letters within a variable
are significantly different at p <0.05. CON: control, HF: high fat

Name of primers Forward Reverse
Actb cccagccatgtacgtageca cgtctccggagtccatcac
miDNA ggttcttacttcagggecatca tgattagacccgttaccatcga

Actb: beta-actin. miDNA: mitochondrial DNA. Actb and mtDNA were analyzed via SYBR Green chemistry
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Table 3. Serum metabolic parameters in lean control (CON) mice and high-fat (HF) fed mice treated with or without resveratrol (RSV)

CON HF HF_RSV
Serum glucose (mg/dL) 81.2+6.3° 277.8 +24.0° 150.9 + 16.3°
Serum insulin (pmol/L) 21.7 +5.1° 93.4+55° 49.0 +10.3°
Serum adiponectin (ug/mL) 14.9 +0.6° 6.4+0.8° 11.0+0.9°
AST (U/L) 21.69 +1.09° 27.63 +1.26° 27.79 + 1.36°
ALT (U/L) 11.41 +£2.04° 28.18 + 1.56° 12.02 £1.31°

Mean + SEM (n = 6 per group). Different letters within a variable are significantly different at p <0.05. AST: aspartate aminotransfer-

ase, ALT: alanine aminotransferase

Table 4. The effect of resveratrol (RSV) on lipid levels in serum and liver

CON HF HF_RSV
Serum TG (mg/dL) 32.1+1.7° 39.9 +20° 311+ 1.4°
Liver TG (ug TG/mg protein) 16.7 +0.8° 272+20° 168+ 1.7°
Serum TC (mg/dL) 116.6 +5.4° 1468 +7.4° 1252+ 5.3°
Liver TC (ug TC/mg protein) 419 +58° 598+ 6.4° 449 +2.7°

Mean + SEM (n = 6 per group). Different letters within a variable are significantly different at p < 0.05. CON: control, HF: high fat,

TC: total cholesterol, TG: friglyceride
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Fig. 1. The effect of resveratrol (RSV)
on double-membrane autophago-
some formation and cell organelle
morphology. RSV reduces the forma-
fion of double-membrane autopha-
gosomes (gray amows), and increase
mitochondrial size and cristae con-
tent in livers. Original magnification:
10,000 % (A—C) and 25,000 x (D—F).
CON: control, HF: high fat.
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Fig. 2. The effect of resveratrol (RSV)
on (A) number of autophagosomes
and (B) mitochondrial DNA contents.
Number of autophagosomes were
analyzed from three separate imag-
es per each mouse liver. Mean + SEM
(n = é per group). Different letters with-
in a variable are significantly different
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Fig. 3. Representative Western blot image of LC3. LC3-Il forma-
tion was analyzed in livers of control (CON), high fat diet (HF), and
HF with resveratrol (HF_RSV) freated-mice. Beta-actin as a load-
ing control.
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