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Effect of Dietary Grape Pomace on Lipid Metabolism and
Hepatic Morphology in Rats Fed a High Fat Diet

Xian-Hua Zhang, Soo-Kyong Choi, and Jung-Sook Seo’

Dept. of Food and Nutrition, Yeungnam University, Gyeongbuk 712-749, Korea

Abstract

The present study was conducted to investigate the effect of dietary grape pomace on lipid metabolism and
hepatic morphology of rats fed a high fat diet. The high fat diet contained additional 15% lard to AIN 93-based
diet. Male Sprague-Dawley rats were fed experimental diets containing 5% grape pomace for 4 weeks. Serum
activities of glutamic-oxaloacetic transaminase (GOT) and glutamic-pyruvic transaminase (GPT) were not
changed by high fat and grape pomace feeding. Serum concentration of triglyceride in rats fed a high fat diet
was decreased significantly by dietary grape pomace. Hepatic concentrations of total lipid, total cholesterol and
triglyceride were reduced in grape pomace groups with a high fat diet. Fecal concentrations of total cholesterol
and triglyceride were increased in grape pomace groups with a high fat diet. The fecal content of coprostanol
was not different among the groups. Dietary grape pomace increased the fecal excretion of cholesterol and
coprostanone in rats fed a high fat diet. The fecal excretion of bile acid was not affected by feeding grape
pomace in rats fed a high fat diet. Light micrographs of liver tissue revealed lipid droplets were increased by
a high fat diet, but dietary supplementation of grape pomace tended to alleviate such changes.
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Table 1. Composition of experimental diets (%)
. Group"
Ingredient C cp Ir HFP
Grape pomace - 5 — 5
Casein 20 20 20 20
Lard — — 15 15
Corn oil 5 5 5 5
Corn starch 55 50 40 35
Sucrose 10 10 10 10
Choline bitartrate 0.2 0.2 0.2 0.2
DL-Methionine 0.3 0.3 0.3 0.3
a-Cellulose 5 5 5 5
Mineral mix” 35 35 35 35
Vitamin mix” 1 1 1 1

YC: normal diet, CP: normal diet with grape pomace, HF: high
_fat diet, HFP: high fat diet with grape pomace.

“Mineral mixture according to AIN-93 (Teklad, USA).
YVitamin mixture according to AIN-93 (Teklad, USA).
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Table 2. Effect of dietary supplementation of grape pomace on feed intake, weight gain and feed efficiency ratio in rats fed

a normal or high fat diet

. Groupl)
Variabl
ariable C cP HF HFP

Feed intake (g/day) 21.72+098" 21.7241.42° 18.34+0.88" 17.98+£1.29
Initial body weight (g) 94.6+£7.13™ 93.3+3.81 93.9+4.65 93.2+4.77
Final body weight (g) 324.44 282N 3241169 334.8+15.4 314.8+24.4
Weight gain (g/day) 7.92+051 7.96+0.51 8.31+0.48 7.63+0.72
FER? 0.36+£0.03" 0.37+£0.02" 0.45+0.02 0.43+0.04

UC: normal diet, CP: normal diet with grape pomace, HF: high fat diet, HFP: high fat diet with grape pomace.

YFER: feed efficiency ratio.

Values are mean+ standard deviation. Values with the same superscript letter in the row are not significantly different at a=0.05

by Duncan’s multiple range test. " Not significant.
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Fig. 1. Effect of dietary supplementation of grape pomace on serum activities of GOT (A) and GPT (B) in rats fed a normal
or high fat diet. C: normal diet, CP: normal diet with grape pomace, HF: high fat diet, HFP: high fat diet with grape pomace. Values
are mean * standard deviation. Values with the same superscript letter are not significantly different at a=0.05 by Duncan’s multiple

range test.
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Table 3. Effect of dietary supplementation of grape pomace on serum, liver and fecal lipid levels in rats fed a normal or

high fat diet

Variable” GroupZ)
C CP HF HFP

Serum

TC (mg/dL) 79.6+13.63" 86.6+14.19° 87.2+9.03" 69.8+18.24°

TG (mg/dL) 75.2+7.35% 56.2+6.25" 67.5+12.18" 53.7+5.68

HDL-C (mg/dL) 22.4+505 335+8.73" 20.2+3.33 24.6+4.07

LDL-C (mg/dL) 49.0+11.68" 42.2+10.36™ 52.8+9.55" 34.6+11.86"
Liver

TL (mg/g) 32.5+8.86 30.0+10.69" 48.8+9.91° 36.3+11.88"

TC (mg/g) 3.38+0.17 3.20+0.54" 4.07£0.30% 3.47+0.32°

TG (mg/g) 11.59+3.36° 7.86+2.16° 1851 +2.15° 9.09+4.32"

PL (mg/g) 0.64+0.07 0.78+0.09° 0.61£0.08 0.68+0.14
Feces

TL (mg/g) 22941151 355+15.81" 38.0+9.07" 38.7+10.27°

TC (mg/g) 3.05+0.33" 3.35+0.47" 2.1440.74° 2.92+0.71°

TG (mg/g) 151+0.16 2.21+0.44 1.56+0.18" 2.38+0.42°

UTC: total cholesterol, TG: triglycerides, HDL-C: HDL-cholesterol, LDL-C: LDL-cholesterol, TL: total lipid, PL: phospholipid.

9C: normal diet, CP: normal diet with grape pomace, HF: high fat diet, HFP: high fat diet with grape pomace.

Values are mean =+ standard deviation. Values with the same superscript letter in the row are not significantly different at a=0.05

by Duncan’s multiple range test.
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Fig. 2. Effect of dietary supplementation of grape pomace
diet on fecal concentration of coprostanol in rats fed a normal
or high fat diet. C: normal diet, CP: normal diet with grape po—
mace, HF: high fat diet, HFP: high fat diet with grape pomace.
Values are mean =+ standard deviation. NS: not significant.
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Fig. 3. Effect of dietary supplementation of grape pomace
on fecal concentration of cholesterol and coprostanone in rats
fed a normal or high fat diet. C: normal diet, CP: normal diet
with grape pomace, HF: high fat diet, HFP: high fat diet with
grape pomace. Values are mean =+ standard deviation. Values with
the same superscript letter are not significantly different at a=0.05
by Duncan’s multiple range test.
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Fig. 5. Effect of dietary supplementa—
- tion of grape pomace on micrographs of
" liver tissue in rats fed a normal or high
fat diet (hematoxylin and eosin stain,
~ x200). C: normal diet, CP: normal diet
. | with grape pomace, HF: high fat diet, HFP:
high fat diet with grape pomace.
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Table 4. Histopathologic findings of liver in rats fed a normal or high fat diet

Group Fatty changel) Fat size? Fat location” Swelling“ Necrosis” Inflammation” Fibrosis”

C 0 0 0 0 0 0

CPp 1 1 2 0 0 0 0

HF 2 3 2 1 1 1 0

HFP 2 3 1 0 0 0 0
C: normal diet, CP: normal diet with grape pomace, HF: high fat diet, HFP: high fat diet with grape pomace.
0: no, 1: <6%, 2: 5~25%. : macrovesicular, 2: microvesicular, 3: mixed.
91 centrilobular area, 2. no specific area. 0: no, 1: mild.
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