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Abstract

The current study examined the effects of catechin on lipid composition of serum and liver and adipocyte
of epididymal fat pads in obese rats fed high fat diet. Sprague-Dawley male rats weighing 100+10 g were
randomly divided into eight groups, four normal diet groups and four high fat diet groups according to the
level of dietary catechin supplement. The rats were fed ad libitum experimental diets for 4 weeks and then
they were sacrificed. Body weight in HF group was heavier than that of NC group, but HFCM and HFCH
groups were significantly reduced compared to HF group. Relative body weight to abdominal weight and
relative body weight to epididymal weight in HF group were increased to 103% and 1069, respectively,
compared to NC group, but HFCM and HFCH groups were significantly reduced as compared to HF group.
The levels of serum triglyceride, total cholesterol, LDL-cholesterol and atherogenic index in HFCH groups
were significantly lower than those of HF group, whereas HDL-cholesterol levels were increased. Total lipid
contents of liver in HF group was significantly higher than that of NC group, but HFCH group maintained
the NC level. There were no significant difference in hepatic triglyceride contents of high fat diet groups.
Contents of hepatic cholesterol in HF group was 29% higher than that of NC group, but HFCM and HFCH
groups were significantly reduced as compared to HF group. Cell number and cell size of epididymal fat pads
in HFCM and HFCH groups were significantly reduced, respectively, compared to HF group. Improved lipid
metabolism observed in rats fed catechin may be caused by an alteration of number and size in epididymal

fat pad and lipid composition.
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Table 1. Composition of experimental diets”
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(g/kg diet)

Normal diet High fat diet

NC NCL NCM NCH HF HEFCL HFCM HFCH
Starch 150 1435 137 1305 150 143.5 137 130.5
Casein 200 200 200 200 200 200 200 200
DL-methionine 3 3 3 3 3 3 3 3
Mineral mixture 35 3H 35 35 35 35 35 35
Vitamin mixture 10 10 10 10 10 10 10 10
Corn oil 50 50 50 50 - - - -
Cellulose 50 50 50 50 50 50 50 50
Sucrose 500 500 500 500 345 345 345 345
Beef tallow - - - - 205 205 205 205
Choline bitartrare 2 2 2 2 2 2 2 2
Catechin - 5 10 15 - 5 10 15
Total 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000

UNormal diet: AIN-76A diet # 100000, High fat diet: AIN-76 diet # 100496 (Dyets Inc., Bethlehem, PA, USA).

NC group: normal diet, NCL group: normal diet with 0.5% catechin powder, NCM group: normal diet with 1.0% catechin powder,
NCH group: normal diet with 1.5% catechin powder, HF group: high fat diet, HFCL group: high fat diet with 0.5% catechin
powder, HFCM group: high fat diet with 1.0% catechin powder, HFCH group: high fat diet with 1.5% catechin powder.
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Table 2. Effects of green tea catechin on body weight gains,
food intake and food efficiency ratio (FER) in rats fed
experimental diets for 4 weeks

Food intake

Body weight gains 3)

Group (g/day) (g/day) FER

NC 3.12+0,12"%? 1885+1.11%  0.17+0.01°
NCL 2.93%0.15° 18951047  0.18+0.02°
NCM 2.78+0.33% 19547089  0.13+0.03"°
NCH 257+0.10° 19984041  0.13+0.03°
HF 3.9340.11° 17.38+367  0.22£0.01°
HFCL 3.79+0.11° 19072097  0.20+0.01°
HFCM 358+0.10 1993+167  0.17+0.01
HFCH 3.45+0.10 2215+228  0.13+0.02°

YAll values are mean+SE (n=10).

PValues within a column with different superscripts are
significantly different each groups at p<0.05 by Tukey’s test.
¥FER: Food efficiency ratio.
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Fig. 1. Changes in body weight of rats fed different ex—
perimental diets.
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Table 3. Effects of green tea catechin on adipose tissue
mass in rats fed experimental diets for 4 weeks
(g/100 g BW)

Group Abdominal fat pad index Epididymal fat pad index

NC 0.58+0.03"? 0.16+0.01°
NCL 0.55+0.03 0.14+0.01%
NCM 0.53+0.08% 0.15+£0.01%
NCH 0.49+0.04° 0.10£0.03°
HF 1.18£0.03" 0.33=0.03"
HFCL 1.15+0.06° 0.30%£0.02*
HFCM 1.000.03° 0.26-£0.01°
HFCH 0.9%0.05° 0.92+0.03°

YAll values are mean®SE (n=10).
"Values within a column with different superscripts are sig—
nificantly different each groups at p<0.05 by Tukey's test.
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Table 4. Effects of catechin in green tea on serum levels
of triglyceride (TG), total cholesterol, HDL-cholesterol and
LDL -cholesterol in rats fed experimental diets for 2 weeks

(mg/dL)
Total HDL LDL
Groups TG cholesterol cholesterol cholesterol

NC  4205+1.88"2 4959+290° 18.34+1.90° 22.84+2.10°
NCL 4053+323% 47.06+2959 1902+1.56° 20.33+1.26°
NCM 3869+1.14° 4246+265° 2201+1.45° 16.41+155°
NCH 3598+255% 4084+232% 2367128 1577+181¢

HF  58.07+388% 6354%£272% 13.74+122° 36192327
HFCL 54.12£261° 5834+131° 1567+262> 3461+1.86°
HFCM 4862+1.74° 54.10+158" 1650+1.71% 30.02+=172°
HFCH 44.12+184° 51.67+1.07° 17.19+2.49" 28.26+1.04°

YAll values are mean+SE (n=10).
“Values within a column with different superscripts are sig-
nificantly different at p<0.05 by Tukey’s test.

Atherogenic index

HF  HFCL HFCM HFGH

NC NCL NCM NCH

Fig. 2. Effects of catechin in green tea on atherogenic index
levels in rats fed experimental diets for 2 weeks.

All values are mean+SE (n=10).

Bars within different letters are significantly different at p<0.05
by Tukey’s test.
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Table 5. Effects of catechin in green tea on serum levels
of triglyceride (TGQ), total cholesterol, HDL-cholesterol and
LDL~cholesterol in rats fed experimental diets for 4

weeks (mg/dL)
Total HDL LDL
Groups TG cholesterol cholesterol  cholesterol
NC  6599£2.60Y? 75484285 3635+1.73" 21.93+1.73°
NCL 64.13%£1.98 72.11+395 39.77+1.26° 1851*2.15°
NCM 5526+300° 63.89+2.16% 42.72+0.93* 14.32+1.77°
NCH 5210%584% 5767+4.32° 4583+268° 12.65+1.38°
HF  7967+1.18 0L784250° 27.05+1.18% 49.20+2.79°
HFCL 7649+150° 88.92+1.61° 2855+0.71% 4247+2.76°
HFCM 7257+052° 85.18+1.08" 33.08+004° 3539+1.78°
HFCH 71.92+154" 81.78+2.13% 32.19+1.00° 32.61+1.09"

YAll values are mean*SE (n=10).
PValues within a column with different superscripts are sig-
nificantly different at p<0.05 by Tukey's test.

Atherogenic index

NC NCL NCM NCH HF HFCL HFCM HFCH

Fig. 3. Effects of catechin in green tea on atherogenic index
in rats fed experimental diets for 4 weeks.

All values are mean=SE (n=10).

Bars within different letters are significantly different at p<0.05
by Tukey's test.

Table 6. Effects of catechin in green tea on hepatic total
lipid, triglyceride (TG) and cholesterol in rats fed experi-

mental diets for 4 weeks (mg/dL)
Groups Total lipid Triglyceride Total cholesterol
NC 416717647 9.69+0.34° 1.7320.07°
NCL 43.08+4,58% 0.86+0.25° 1.7240.08°
NCM 40.00£5.36° 0.18+0.31° 1.71£0.06°
NCH 37.50+7.27° 9.08+0.38° 1.53+0.12°
HF 83.3347.82° 134421242 2.2420.07°
HFCL 70.00+9.53% 12.42+071% 2.12+0.12°
HFCM  65.00+4.75° 11.71£0.68" 1.96%0.05°
HFCH 55.56+6.25% 11.45+0.43° 1.91+0.05°

YAll values are mean+SE (n=10).
DValues within a column with different superscripts are sig-
nificantly different at p<0.05 by Tukey's test.
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Table 7. Effects of catechin in green tea on epididymal fat
cell size and number in rats fed experimental diets for 4
weeks

Fat cell size Fat cell number

Groups

(um) (x10%
NC 57.45+1.32"% 5.66+0.43°
NCL 56.06+1.15% 5.16+0.33°
NCM 53.99+2.38% 453+0.20°
NCH 52.70+2.05° 4.23+0.98°
ar 65.72+1.37° 6.92+0.18°
HFCL 63.73£1.98® 6.27+0.38°
HFCM 61.03+1.42° 5.96£0.40>
HFCH 60.95+1.32° 5.83+0.31%

YAll values are mean-SE (n=10).
Values within a column with different superscripts are sig-
nificantly different at p<0.05 by Tukey's test.
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