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ABSTRACT

This study was performed to investigate the effects of genistein, a kind of soy isoflavones, on fatty liver and lipid
metabolism in rats fed high fat diet. Twenty four male Sprague-Dawley rats were divided into four groups by dietary fat
and genistein contents then raised for six weeks. The rats (n = 6/group) were fed normal fat diet (NOR), high fat diet
(HF), high fat with 0.1% genistein (HF + 0.1%G) or high fat with 0.2% genistein (HF + 0.2%G) . Hepatic total lipid,
triglyceride, total cholesterol and Serum GPT, as a marker for fatty liver, were significantly increased by high fat diet.
Also, serum total lipid, triglyceride, total cholesterol, glucose and insulin concentration, hepatic lipogenic enzyme
(fatty acid synthase and malic enzyme) activities were significantly increased by high fat diet. However, hepatic total
lipid, triglyceride, total cholesterol and Serum GPT were significantly decreased by genistein intake. Also, genistein
supplementation decreased serum total lipid, triglyceride, glucose and insulin concentration, hepatic lipogenic enzyme
(fatty acid synthase and malic enzyme) activities. There were no differences by genistein level except for serum
insulin. These results suggest that fatty liver induced by high fat diet was caused by increased serum lipid profiles and
hepatic lipogenesis, whereas, genistein may be useful in inhibiting of fatty liver by reducing serum lipid profiles and
hepatic lipogenesis. (Korearn J Nutr 2007; 40(8): 693~700)
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Table 1. Composition of experimental diets (g/kg diet)
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Srfsty A EEAAAE A el wet A=
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< (NOR), TAE (HF), A 0.1%AY2H?Q
H7KE HF + 0.19%G), 2A9H 0.2% AULHA 7}
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A8 Aolo] AL AIN-93ME 7|20 3iglon, 24
o] & Ak} AUAEIQlY] el w471 T/ A
0|2 Alzsl 657 TFEATH (Table 1). A¥e] 54
072 27 (beel-tallow, FuAFE T4 34 A1) & ©]
g3l o) AT oRE tiFdA FEH w5 90% ©l
Ake) AUAEIQ (BEF FA 3L AME)& ol8aith A
FAFI N pAAolE HFHsHs HEFENA AEH
A AR EHE B AVAERQ) AR Fasie]
AT AYAHQ AHHE 0.1%9) 0.2%=E A3

Ay o9l A= ebd AR (ad libitum) 02 F
ATt A 84S 25 20 £ 2T, AUl £% 65 +
5%, 12217 Mt 7] (7 1 00-19 : 00) & LA =
A3t A7 T AT o] AHFE dFU
23] dAF Azl Sk

NELY

ARR717I0] 88 AYUEEA AIEE 48] A 12

Ingredients” NOR” HF HF + 0.1%G HF + 0.2%G

Corn starch 590.692 470.692 469.692 468.692
Casein 140 . 140 140 140
Sucrose 100 100 100 100
Beef tallow 70 180 180 180
Cholesterol - 10 10 10
Fiber (cellulose) 50 50 50 50
Mineral mix” 35 35 35 35
Vitamin mix” 10 10 10 10
Methionine 1.8 1.8 1.8 1.8
Choline bitartrate 2.5 2.5 2.5 2.5
TBHQ” 0.008 0.008 0.008 0.008
Genistein - - 1 2
Gross energy (kcal) 3953 4463 4459 4455
kcal fat (%) 15 36 36 36

1) AIN-93M

2) NOR: Normal fat diet (n = 6), HF: High fat diet (n = 6), HF + 0.1%G, High fat diet with 0.1% genistein (n = 6), HF + 0.2%G, High fat

diet with 0.2% genistein (n = 6)
3) AIN-93M mineral mix
4) AIN-93M vitamin mix
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protein guantification kit (Dojindo Co., Japan) & ARE-3}
o microplate reader (model 680, Bio-Rad) & 600 nm
oA ZAadch

Fatty acid synthase (FAS)9) 4L Linn¢) ¥H7&
o] g3t 7 AxA #3oM EAESITE 1.5 ml cuvette
o] 90 mM potassium phosphate (pH 7.0), 0.18 mM
EDTA, 0.1 mM acetyl-CoA, 0.2 mM NADPHE ¥ %,
0.2 mM malonyl-CoA$} A7 288 Hrtsto] w54
At} Spectrophotometer (DU-530, USA)E ©]&-3fo]
340 nm, 25°CelA @l 1 mg F 1% F< NADPH7}
Abgles AEE 248lo] FASS] 48 AXrssltt

Malic enzyme (ME)$2] B4 Geerd WY& o] 83s
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Table 2. Effect of genistein supplementation on body weight and food intake in rats fed high fat diet

Groups Initial weight (@) Final weight (g) Weight gain (g/day) Food intake (g/day)
NOR 1529 + 2.6 420.5 + 10.8" 6.4 + 0.2 231 +1.1%
HF 153.1 £23 429.7 £ 121 6.6 £ 0.3 19.0 £ 0%°
HF +0.1%G 1533t 1.6 4253 £ 14.7 6.5+ 0.3 18.9 +0.5°
HF +0.2%G 1533 £ 1.6 4193+ 98 63x0.2 18.4 +1.1°

1) Values are mean = SE of é rats per group
2) NS: not significantly different among groups

3) Values with different superscript within a column are significantly different af p <0.05 by Duncan’s multiple range test

Table 3. Effect of genistein supplementation on liver weight and Serum GOT, GPT in rats fed high fat diet

Groups Liver (g) Liver (g/100 g B.W) GOT (U} GPT (IU)
NOR 132 + 07" 3.14 +0.09° 39.5 + 4.1 217 +2.5°
HF 18.2 + 0.8° 433 +0.15° 432+ 53 392+ 4.4°
HF + 0.1%G 17.6 + 0.6° 4.09 £ 0.04° 382+ 25 255+ 4.0°
HF + 0.2%G 175+ 09° 4.09 £ 0.28° 368 2.7 233+ 4.5

1) Values are mean = SE of é rats per group
2) NS: not significantly different among groups

3) Values with different superscript within a column are significantly different at p <0.05 by Duncan’s multiple range test

Table 4. Effect of genistein supplementation on hepatic lipid in rats fed high fat diet (mg/g. wet weight)

Groups Total lipid Triglyceride Total cholesterol
NOR 31.1 =287 4.6+0.1° 1.3+ 0.1°
HF 511 £1.6° 8.9 £ 0.5° 53+ 0.4°
HF +0.1%G 385+ 1.2 6.6 +03° 41+05°
HF +0.2%G 382+ 272° 52+03° 3.6+03°

1) Values are mean +SE of 6 rats per group

2) Values with different superscript within a column are significantly different at p <0.05 y Duncan’s multiple range test

Table 5. Effect of genistein supplementation on serum lipid profile in rats fed high fat diet (mg/dl)

Groups Total lipid Triglyceride Total cholesterol HDL- cholesterol
NOR 296.8 = 1547 693 £ 28° 67.1 £ 59° 519 +52°
HF 484.1 + 330° 89.1 + 6.4° 113.3 £ 16.2° 277 = 2.7°
HF +0.1%G 405.1 + 16.3° 60.7 £ 2.8° 1029 + 7.3° 29.1 + 3.7°
HF +0.2%G 379.3 = 23.3° 572+ 27° 945+ 4.46% 244+ 15°

1) Values are mean * SE of é rats per group

2) Values with different superscript within a column are significantly different at p <0.05 by Duncan'’s multiple range test
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Table é. Effect of genistein supplementation on serum glucose
and insulin in rats fed high fat diet

Groups Glucose (mg/di) Insulin (xg/L)
NOR 129.8 £ 45" 0.51 £ 0.04”
HF 1763+ 83° 0.88 £ 0.05°
HF +0.1%G 1423+ 7.3° 0.67 £ 0.13"
HF +0.2%G 141.8 = 10.8° 0.53 = 0.10°

1) Values are mean * SE of é rats per group

2) NS: not significantly different among groups

3) Values with different superscript within a column are signifi-
cantly different at p <0.05 by Duncan’s multiple range test
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Fig. 1. Effect of genistein supplementation on hepatic (A) fatty acid synthase and (B) malic enzyme activities in rats fed high fat
diet. Data are expressed as mean+SE of 6 rals per group. Bars with different letters are significantly different at p<0.05 by Duncan’s

multiple range test.
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