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Hyun-Hwa Jin', Jeong-Lye Yang], Jong-Hwa Chung2 and Yangha Kim®'

, IDept. of Food and Nutrition, Changwon University, Changwon 641-773, Korea
“Gyeongsangnamfdo Health and Environmental Research Institute, Changwon 641-241, Korea
‘fDept. of Food and Nutritional Science, Ewha Womans University, Seoul 120-750, Korea

Abstract

Green tea, which is high in polyphenols, is thought to have hypocholesterolemic effects. The present study
was performed to further elucidate the hypocholesterolemic actions of green tea, specially the catechin and
(-)~epigallocatechin gallate (EGCG) for their effects on the diet-induced hypercholesterolemia in rats. Male
Sprague-Dawley rats were fed with green tea—free diet (control), diets containing 4% green tea powder (GTP),
1.0% green tea catechin (catechin) or 0.5% epigallocatechin gallate (EGCG) for 7 wks. All diets that were
provided green tea contained approximately 0.5% EGCG. Hypercholesterolemia was induced by adding 1%
cholesterol and 0.5% cholic acid to all diets. There were no differences in food intake among groups. The green
tea treatments showed significant improvement in the serum levels of total cholesterol, LDL-cholesterol,
triacylglycerides and atherogenic index in the following order; EGCG>Catechin>GTP (p<0.05). The serum HDL -
cholesterol level was highest in the EGCG-treated group. The catechin or EGCG diet up-regulated by 5 times
the enzyme activity of hepatic cholesterol 7 @ ~hydroxylase (CYP7A1) compared to control diet (p<0.05). Hepatic
CYP7A]1 mRNA level paralleled the increases in the CYP7AI activity. These results suggest that the EGCG
in the green tea may account for the hypocholesterolemic effect by the induction of CYP7A1 gene expression.
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Table 1. Compositions of experimental diets”
(g/100 g diet)

Component Control GTP Catechin EGCG
Casein 20 20 20 20
DL-methionine 0.3 0.3 0.3 0.3
Corn starch 135 95 125 13
Sucrose 45 45 45 45
Cellulose ) 5 5 5
Lard ‘ 10 10 10 10
Mineral mix (AIN-76)" 3.5 35 35 35
Vitamin mix (AIN-76)" 1 1 1 1
Choline bitartarate 0.2 0.2 0.2 0.2
Cholesterol 1 1 1 1
Cholic acid 05 05 05 05
Green tea” - 4 1.0 0.5
Total 100 100 100 100

"Diets were AIN-76 semipurified, and given in powdered form.

2) . .

“AIN-76 mineral mixture.

YAIN-76 vitamin mixture.

TControl: green tea-free, GTP: 4% green tea power, Catechin:
19 green tea catechin extract, EGCG: 0.5% green tea EGCG
extract.
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Table 2. Body weight gain, food intake, and food efficiency of rats fed experimental diets

N Initial body weight Weight gain Food intake - m
Group (@) (g/7 weeks) (g/7 weeks) Food efficiency
Control 12444131 31391338 1097 + 26,3 0.29+1.3"
GTP 129.2+185 2711125 1040%125 02609
Catechin 121.1116.9 344.7+396° 1112£254 030*1.6
EGCG 1281+15.3 308.9+34.3° 1025+17.1 0.30+2.0°

i’Values are expressed as meant SE, n=b.

‘1\% not significant.

"Values in a column with different superscripts are significantly different, p<0.05.

"Weight gain (g)/Food intake (g).

Table 3. Lipoprotein cholesterol and triglyceride concentrations in serum of rats fed experimental diets (mg/dL)

Group Total cholesterol HDL cholesterol LDL cholesterol® Triglyceride HDL/LDL
Control 2456+ 1.467% 11.6+0.05>5% 222.0+0.80° 60.2£0.09° 0.05+0.06
GTP 227.7£2.80° 11.9+0.05 205.0%1.54™ 53.9£0.19° 0.0610.03"
Catechin 180.2£0.75° 11.9+0.07 166.8+0.35" 52.2£007" 0.07+0.17®
EGCG 161.4+0.56 135+0.19 138.420.22" 4774015 0.09+0.16°

"Values are expressed as mean*SE, n=5.

Values in a column with different superscripts are significantly different, p<0.05.

g)NS not significant.

YLDL cholesterol was calculated by the method of Friedewald formula.
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