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The Effects of Green Tea on the Serum Lipid and
Liver Tissue of Cholesterol Fed Rats
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Department of Food Nutrition, Wonkwang University

Abstract

This study was performed to investigate the effects of green tea on fat metabolism of rats and prevention to
cardiovascular disease in drinking green tea. Male Spague-Dawley rats were divided into seven groups con-
sisting of the control, lard and cholestrol, aqueous green tea at the level of 1% and 3%. After 4 weeks of fe-
eding serum lipid levels were measured for experimental rats, and analyzed the total cholesterol (TC), HDL-
cholesterol (HDL-C), triglyceride (TG), phospholipid (PL). And total lipid (TL) to Folch method, lipid de-
position to oil red O staining on liver tissue. The results are as follows: Total cholesterol (TC) decreased by
administration of 1% aqueous green tea group and increased addition to lard and cholestrol (LC) group as
compared to each groups (p<0.05). HDL-cholestrol in serum increased by administration of 1% aqueous
green tea group (1G) and decreased to the control group, 1% aqueous green tea (L-1G) added lard group (p
<0.05). Triglyceride (TG) decreased by administration of 3% aqueous green tea groups (L-3G, LC-3G) and in-
creased by lard and cholesterol group (LC) (p<0.01). Phospholipid(PL) decreased by administration of 3%
aqueous green tea added lard and cholesterol group (LC-3G) and increased by control group, lard and cho-
lestrol group (LC) (p<0.05). Total lipid of liver decreased by administration of aqueous green tea at the level
of 1% group and increased by LC group (p<0.01). The fat deposition of liver was increased in fat diet groups
and decrease in the drink green tea of some but did not showed significant differences from concentration of
the green tea.
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Table 1. Composition of experimental diets (g/100 g)
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Hd AFo] 165+20g (Sprague-DawleyA], )3l
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Component\Group" C 1G L-1G L-3G LC LC-1G LC-3G
Casein 221 221 221 221 221 221 221
Corn-starch 63.7 63.7 63.7 63.7 63.7 63.7 63.7
Corn-oil 35 35 35 3.5 35 35 35
Mineral mixture 22 22 22 22 22 22 2.2
Vitamin mixture 35 35 35 35 35 35 35
Lard 10.0 10.0 10.0 10.0 10.0
Cholesterol 1.0 1.0 1.0
Green tea (%) 1.0 1.0 3.0 1.0 3.0
Gross energy (Kcal) 374.7 374.7 464.7 464.7 464.7 464.7 464.7
Crude protein (% of energy) 23.6 23.6 19.0 19.0 19.0 19.0 19.0
Crude fat (% of energy) 84 8.4 26.1 26.1 26.1 26.1 26.1
Carbohydrate (% of energy) 68.0 68.0 54.9 54.9 54.9 54.9 54.9

YC: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green tea,
LC: control diet+lard+cholesterol, L.C-1G: control diet+lard+cholesterol+1% green tea, LC-3G: control diet+lard+cholesterol+3%

green tea.
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Table 2. Food intake of rats fed experimental diets for 4weeks" (unit : g)
Group\Week 1 2 3 4 Average

C 112.504£12.73"*Y  210.86+18.80"*  222.86-+139.26"* 212.75+24.82°* 188.50+16.95*
1G 129.75+32.22° 214.29+39.45° 211.71+28.72 205.71+£22.90* 190.93+16.48°
L-1G 90.75+20.39" 106.71+21.20 124.29+20.70° 138.86+35.57 114.334+14.74°
L-3G 102.00+25.66™ 128.57+27.25" 148.29+35.95b° 158.57430.76 134.79+7.77°

LC 122.504+39.79* 112.574+12.74 185.14+43.05" 156.864-29.07" 155.64+6.91"
LC-1G 136.50427.36° 146.00+30.04° 139.71+27.52™ 156.86+13.61 129.43+6.91%
LC- 3G 108.00+12.00™ 113.144+19.73" 132.00+25.69° 135.00+30.74" 145.074+12.43™

"Values are Mean=-SD of 6 experiment
z)Group C: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green
tea, LC: control diet+lard+cholesterol, LC-1G: control diet+lard+cholesterol+1% green tea LC-3G: control diet+lard+cholesterol+

3% green tea

Table 3. Aqueous green tea extract of rats fed experimental diets for 4 weeks" (unit: ml)
Group™\Week 1 2 3 4 Aeverage

c* 233.13£3540™*7  177.86+10.75™*  200.71£24.05**  241.43+852* 213284 19.68"
1G 209.38+22.43™ 192.86+13.80 190.71 £ 19.67" 221.43+19.30" 203.60+18.80
L-1G 188.13+10.00° 179.294+15.92 196.43+21.74" 218.57+26.73" 195.61+18.60
L-3G 187.78+13.72° 185.00+11.90 186.43+11.07* 241.431+29.68° 200.16+16.59
LC* 203.13+15.10¢ 180.71+13.67 198.13+19.63° 215.00+11.9° 199.24+16.59
LC-1G 205.00+37.42° 190.71+14.14 197.14+25.64™ 218.57416.76™ 202.68+23.49
LC-3G 250.00+ 25.64° 194.29+20.09 174.29+11.34° 223.29+12.41" 210.47+£17.37

"Values are Mean+-SD of 6 experiment.

“Group C: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green
tea, LC: control diet+lard+cholesterol, LC-1G: control diet+lard+cholesterol+1% green tea LC-3G: control diet+lard+cholesterol+
3% green tea.

“Significant *: at p<0.01 **: at p<0.05 by Duncan’s multiple comparison test.

“NS: Not significant.

": Water.

Table 4. Change of body weight of rats fed experimental diets for 4 weeks"
Group™Week 0 1 2 3 4

(g/week)

C 167.00+11.51%  204.00+12.45** 247.00+7.58™%*  286.00+12.94"*  333.004-22.53"*Y (166)
1G 167.00+26.13 198.00+38.17" 222.00+45.36" 290.00+68.28" 332.001:18.24 (165)
L-1G 162.00+£12.04 182.00+17.54" 241.00+36.64" 266.00£32.09" 329.004:35.78" (167)
L-3G 1650.00+18.71 186.00+32.09" 205.00+39.53" 234.00+38.31" 265.00:+49.75" (100)
LC 164.00+25.74 196.00+12.94™ 259.00+21.91° 302.00+£18.29* 361.00:33.05° (195)
LC-1G 165.004+13.87 203.00+15.62° 249.00+36.30" 271.00£41.29" 325.004:50.87" (160)
LC-3G 168.00+20.43 204.00+18.84° 225.00+24.75% 255.00+26.22" 334.00+24.34" (166)

"Walues are Mean+ SD of 6 experiment.

“Group C: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green
tea, LC: control diet+lard+cholesterol, LC-1G: control diet+lard+cholesterol+1% green tea LC-3G: control diet+lard+cholesterol+
3% green tea.

“Significant *: at p<0.01 **: at p<0.05 by Duncan's multiple comparison test.

“NS: Not significant.

(): Body weight gain.
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Table 5. Food efficiency of rats fed experimental diet for 4 weeks"
Group\Week 1 2 3 4 Averge
C 0.324+0.06™ 0.36+0.12™ 0.25+0.08%** 0.3240.09"* 0.31+0.09™*
1G 0.23+0.12 0.33+0.15 0.17+0.09° 0.18+0.10° 0.21+0.12°
L-1G 0.2040.07 0.354+0.06 0.41+£0.13° 0.34+0.08" 0.33+0.09*
L-3G 0.21+0.09 0.44+0.27 0.341+0.07" 0.47+£0.25° 0.374£0.17"
LC 0.304+0.08 0.44+0.27 0.344+0.07" 0.34+0.09" 0.45+0.14°
LC-1G 0.25+0.13 0.32+0.17 0.13+£0.05° 0.39+£0.09* 0.26+0.11°
LC-3G 0.33+0.05 0.45+0.08 0.35+0.05° 0.19+0.03" 0.32+0.05"

“Values are Mean+ SD of 6 experiment

“Group C: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green
tea, LC: control diet+lard+cholesterol, LC-1G: control diet+lard+cholesterol+1% green tea LC-3G: control diet+lard+cholesterol+

3% green tea

’Slgmflcant *: at p<0.01 **: at p<0.05 by Duncan's multiple comparison test.

NS : Not significant
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Table 6. Levels of total cholesterol, HDL-cholesterol, triglyceride and phospholipid in the serum of rats” (unit: mg/dl)

Group” TC HDL-C TC/HDL-C TG PL

C 57.80+6.54% 35.40+4.01°*Y 1.64+0.12"* 99.00+13.18™*  152.00+10.25"*
1G 48.33+6.22° 61.00+3.30° 0.79+0.18" 65.20+12.72" 119.00+12.35°
L-1G 59.25+9.18" 34.20+6.02° 1.73+1.53 86.75+18.36" 136.00+4.62"
L-3G 63.33+6.43" 45.33+3.01" 1.40+0.25% 52.33+5.69° 140.33+18.04*
LC 68.67+10.02* 40.87+9.30" 1.68+0.30" 113.80+19.14° 148.674+29.20°
LC-1G 58.00+8.78" 39.00+4.64" 1.49+0.17° 58.00+18.57b°  140.80+19.06"
LC-3G 57.00+7.02" 41.334+9.03" 1.38+0.45" 52.67+16.44° 119.67+11.37"

"Values are Mean+SD of 6 experiment.

?Group C: control diet, 1G: control diet+1% green tea, L-1G: control diet+lard+1% green tea, L-3G: control diet+lard+3% green
tea, LC: control diet+lard+cholesterol, LC-1G: control diet+lard+cholesterol+1% green tea LC-3G: control diet+lard+cholesterol+

3% green tea.

Significant *: at p<0.01 **: at p<0.05 by Duncan's multiple comparison test.
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Table 7. The effect of experiment diet on total lipid in
liver of rats"

Group” TL (%)
C 4.26+1.07cd*”
1G 3.68+0.53¢
L-1G 5.46+0.51™
L-3G 4.54+0.94
LC 8.16+1.08
LC-1G 5.784+0.40™
LC-3G 6.18+0.74"

"Values are Mean=+SD of 6 experiment.

2’Group C: control diet, 1G: control diet+1% green tea, L-
1G: control diet+lard+1% green tea, L-3G: control diet+lard+
3% green tea, LC: control diet+lard+cholesterol, LC-1G:
control diet+lard+cholesterol+1% green tea LC-3G: control
dlet+1ard+cholesterol+3% green tea.

Significant *: at p<0.01 **: at p<0.05 by Duncan's mul-
tiple comparison test.
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Fig. 1. Oil red O positive droplets in the normal hepat-
ic lobule (100x).
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Fig. 2. Reduced oil red O positive droplets in the 1G
group (200x).

Fig. 3. Numerous oil red O positive droplets are noted
in the L-1G group (200x).
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Fig. 4. Numerous oil red O positive droplets are noted
in the L-3G group (200x)

Fig. 5. Numerous and large oil red O positive and not-
ed in the LC group (200x).
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Fig. 6. A few a small oil red O positive and noted in
the LC-1G group (200x).

Fig. 7. A few a small oil red O positive and noted in
the LC-3G group (200x).
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