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Effect of White and Red Panax ginseng Extract on Serum
Lipids Level in High-fat-diet Fed Rats
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Abstract : This study was carried out to determine the effect of white and red Panax ginseng on body weight gain, feed effi-
ciency, epididymal fat weight, and total serum cholesterol and triglyceride levels in male rats (Wister/ST, 8-week-old, 320 g)
fed high fat diet. Rats were divided largely into two groups; normal control (NC) and high-fat-diet (HFD)-fed groups. HFD-fed
animals were subdivided into 2 groups; HFD-fed control (FC), and HFD- and ginseng-fed groups. HFD and ginseng fed ani-
mals were further subdivided into white (WG)- and red ginseng (RG)-treated groups. Ginseng-treated groups received ethanol
extract at daily doses of 250, 500, 1,000 mg/kg b.w. for 4 weeks. Consequently, a total of 40 rats were divided into 8 groups.
Body weight gain of WG-500 (P<0.05), WG1000 (P<0.01) and RG500 (P<0.05) was significantly lower than that of the
NC. Feed efficiency showed same result. The epididymal fat weight of WG500, WG1000 and RG250 was markedly lower
(P<0.05) than that in FC. Total serum cholesterol level of WG250, WG500, WG1000 and RG1000 groups were sig-
nificantly lower (<0.05) than that of FC. Decrease in the total cholesterol level was most significant in WG100 group.
Treatment of ginseng significantly reduced serum free cholesterol and triglyceride levels of the HFD-fed rats irrespective
of white or red ginseng. Among the test groups, administration of ginseng at daily dose of 1,000 mg/kg b.w. showed the
most potent free cholesterol and triglyceride lowering activity. These results led us to the conclusion that administration
of ginseng lowers serum total or free cholesterol and triglyceride levels in HFD-fed animals. Moreover, the beneficial
effect of white ginseng was slightly more potent than that of the red ginseng.
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Table 1. Formulation of experimental diet
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Table 1914 Hi= nle} 7ro] 7]z2]ol(normal control, NC)
9} A"k o)(high-fat-diet, HFD) = sucrose, beef tallow
corn oilg AQ3ae Ao FY3ATh AREE AE=
Dyets(Bethlenhem, Pennsylvenia, USAY}ellA A 421E nor-
mal diet(AIN-76A purified rodent diet) ¥ fat diet(40%
beef tallow modified AIN-76A purified rodent diet)gs 7Y
sled ARE-ERATE

) AFF=] A

AFEFELS UE Shizuoka Laboratory Animal Center®
Be| HFAF 320410 go] A Wister/STAS] 8573 &
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(unit © g/kg)

Constituent Normal diet(ND) High fat diet(HFD)
Casein 200.00 200.00
DL-Methionine 3.00 3.00
Sucrose 500.00 150.00
Cornstarch 150.00 150.00
Cellulose 50.00 50.00
Mineral mix* 35.00 35.00
Vitamin mix** 10.00 10.00
Choline bitartrate 2.00 2.00
Beef tallow 400.00
Corn oil 50.00

*AIN 76 mineral mixture ; CaHPO, 500 g, NaCl 74 g, K,CH.0,-H,0 220 g, K,SO, 52 g, MgO 24 g, MnCO,-H,0 3.5 g, FeC;H;0,-H,0 6 g,
ZnCO; 1.6 g, Cu(OH),-H,0 0.3 g, KIO, 0.01 g, Na,Se0,-5H,0 0.01 g, and CrK(SO,), - 12H,0 0.55 g.

*#AIN 76 vitamin mixture(Composition of the mixture : thiamine -HCI1 0.6 g, riboflavin 0.6 g, pyridoxine-HCI 0.7 g, nicotinic acid 3 g, calcium pantothenate
1.6 g, biotin 20 mg, cyanocobalamin Img, retinol acetate 4000,000 IU, cholecalciferol 100,000 IU, DL-a-tocopherol 5,000 IU, and menadione 5 mg).
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Table 2. Effect of white and red ginseng extract on body weight, feed intake, feed efficiency and epididymal fat weight of rats fed the high-fat-diet

(unit : g)

Test group Body weight gain Feed intake Feed efficiency Epididymal fat weight
NC 31.95£3.99% 387.6£5.80 0.078+0.002+ 4.7740.33*

HFD 66.8916.89 366.4+13.6 0.129+0.017 7.1720.66

WG250 46.47+3.89 357.8+19.3 0.113+0.012 5.94+0.45

WG500 42.8242.35% 372.0£11.8 0.085+0.010+ 5.64+0.25%
WG1000 242343 38 340.2x11.5 0.071+0.003* 5.2040.21%

RG250 40.8518.08 348.6x11.6 0.112+0.006 5.44+0.27*

RG500 39.67+0.97* 344.4+8.60 0.09110.004 5.96x0.33

RG1000 47.64£1.95 352.2+11.4 0.110£0.010 6.40+0.56

Body weight of the rat before feeding high-fat-diet was set to 100 and body weight gain during the next 4 weeks was expressed as percent
increase Data were shown in mean £S.E. *p<0.05, **p<0.01 when compared to high-fat-diet fed rats.
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Table 4. Effect of white and red ginseng extract on serum and urine
glucose level of rats fed the high-fat-diet

Serum Urine
Test group —

Variation(%) mg/24 h
NC -1.39+1.02 0.241£0.07
HFD 3.4241.23 0.2510.06
WG250 0.24+0.97 0.2320.10
WG500 0.5210.21 0.24+0.09
WG1000 —6.79+1.42% 0.2840.10
RG250 -2.0320.82 0.26+0.08
RG500 0.11+0.32 0.30£0.12
RG1000 2.3610.92 0.29+0,07

Data were shown in mean £S.E. *p<0.05 when compared to high
fad-diet fed rats.

Table 3. Effect of white and red ginseng extract on serum lipids level of rats fed high-fat-diet (unit * %)

Test group Total cholesterol Free cholesterol Triglyceride

NC 6.011£0.43 37.4613.23 22.5712.03

HFD 13.55+£1.23 51.12+4.89 31.59+2.98

WG250 —1.2840.32% 16.76x£1.09%%** 7.9210.75%*

WG500 —3.0840.31%* 10.2241.37%%* 2.361+0.26%**
WG1000 —9.57+1.03%* 8.3120.73%%* —6.4216,23 %%

RG250 6.42+1.12 27.804£2.93%* 3.39+0.32%*

RG500 4.0220.73 19.5312.12%%* —2.4710.2]***
RG1000 —5.054+0.52** 8.0940.83%*:* —1.0220.09%*%*

Data were shown in mean +S.E. *p<0.05, **p<0.01, ***p<0.001 when compared to high fad-diet fed rats.
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