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Abstract : This study was to examine antioxidative effects of ginseng extracts on liver of high fat diet-treated mice. ICR
male mice were given high fat diet with red ginseng or white ginseng extracts (500, 1500, 3000 mg/kg/day, orally) for 4
weeks. We also investigated the relationship between lipid peroxidation and ginseng extracts on the oxidative stress. We
measured the levels of malondialdehyde (MDA, a marker of lipid peroxidation), hydrogen peroxide, superoxide dis-
mutase (SOD), glutathione peroxidase (GPx) and glutathione (GSH) in liver tissue. The activities of SOD was generally
low in all ginseng extract groups. But the activity of GPx was high in all ginseng extract groups. The hydrogen peroxide
contents were similar in almost all groups. The level of GSH was higher in all ginseng extract group in high fat diet (FD)
group. The levels of MDA (the end product of lipid peroxidation) were lower in all ginseng extract groups than in FD
group. These results that the antioxidant effects of red ginseng and white ginseng extracts prevent oxidative damage by
antioxidant effects involving SOD, GPx and increasing the ability of the body to synthesize endogenous antioxidants. It
was concluded that ginseng can protect against oxidative stress by high fat diet through its antioxidant properties.
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Q1M FEFe ksl g5 tisk A= o wmuish AA mal diet(AIN-76A purified rodent diet) 2 fat diet(40%
of At} beef tallow modified AIN-76A purified rodent diet)& -
Web 2 Ao DAY BF 45%)¢ B skl AT, B Aol AE FEL 37 ICRA
AAF oA wial W g4k FE2Eo] tARA A A o] A AF|(Shizuoka A 5= AlE], YE)E, AlF0] 20~
oA B ksl 34 B4 Foll oluldk gl deA AT 23g A5 AL ALl 15:U7 AT EE EFAE
stz gt 2 AR A2 - Aolg xAlste FEsiith A9
9 WS 1202 SRR ERHate] d2o] 20+1°C,
= 3 dby H5 50~60%, 12x17 70407 light-dark cycleS -#-4]3}
m 2ol &2 AR wA| st ARSSISITh WAt T4
HEME FEEL d3kFE)oIM Az Aoshs AAES ARSI
1) AFEE (Table 2).
Table 1914 B ule} 7o) 7]Z2)o](normal control,
NC)o} A uka] o] (high-fat-diet)= sucrose, beef tallow 2) Aok
corn oil& AL aE= Ao STt AR A EE Reduced glutathione(GSH), sodium azide, glutathione
Dyets(Bethlenhem, Pennsylvenia, USA o4 AJ4kel nor- reductase, reduced glutathione(GSH), nicotinamide ade-
Table 1. Formulation of experimental diet (unit; g/kg)
Constituent Normal diet(ND) High fat diet(FD)
Casein 200 200
DL-Methionine 3 3
Sucrose 500 150
Cornstarch 150 150
Cellulose 50 50
Mineral mix* 35 35
Vitamin mix** 10 10
Choline bitartrate 2 2
Beef tallow - 400
Corn oil 50 -

*AIN 76 mineral mixture: CaHPO, 500 g, NaCl 74 g, K;,CH,O7 - H20 220 g, K,SO, 52 g, MgO 24 ¢, MnCO;- H,0 3.5 g,
FeCH;O,-H,0 6 g, ZnCO, 1.6 g, Cu(OH),- H,0 0.3 g, K[O 0.01g, Na75603 5H20 0.01 g, and CrK(SO,), IZH 0055¢g
**AIN 76 v1tamm mixture (Composmon of the mixture : thlamme HCI 0.6 g, riboflavin 0.6 g, pyridine - HCI 6 g, mcotmlc acid 3 g,
calcium pantothenate 1.6 g, biotin 20 mg, cyanocobalamin | mg, retinol acetate 4,000,000 U, cholecalciferol 100,000 1U, DL-o.-toco
pherol 5,000 IU, and menadione 5 mg).

Table 2. Experimental design on biochemical changes.

Treatment
Groups White ginseng extract (WG) Red ginseng extract (RG)
(mg/kg/day) (mg/kg/day)
CON - -
High fat diet (FD) - -
High fat diet + WG (FW500) 500 -
High fat diet + WG (FW1500) 1500 -
High fat diet + WG (FW3000) 3000 -
High fat diet + RG (FR500) - 500
High fat diet + RG (FR1500) - 1500

High fat diet + RG (FR3000) - 3000
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nine dinucleotide phosphate®NADPH), potassium cyanide,
sucrose, thiobarbituric acid, potassium phosphate monoba-
sic, potassium phosphate dibasic, ethylendiamine-tetraace-
tic acidEDTA), xanthine monosodium salt, xanthine
oxidase, cytochrome-c 5= Sigmarle] A|F-& AL, 1
9]} Ak AJeFEe 5%2 AH&sIAT

ugSE *2| ¥ &
Q1 $EBY AFS ZAY] A5l HHE Table 19 2
o] BRI 2t 2 g AHgsle] tlaae

F 107k
Folle TA o] Al E YL, zhzte]
FAG 2] AlRE BRI FAl A FEES
7} 500, 1500, 3000 mg/kg/0.3m/ §F2 & 45:7F HF
g Soll AFHE 16217F Zé“"]?] T A5 G2 A
248 AE9 b TAE Y6 - 229 o
}04 Z}7F2 potassium phosphate buffer(30
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Fig. 1. Changes of SOD activity in the liver of mouse after
treatment with fat diet and ginseng extracts.
[J: CON, normal food treatment, Z2: FD, high fat diet
treatment, NN: FW500, fat diet and white ginseng 500 mg/
kg treatment, B¥: FW1500, fat diet and white ginseng
1500 mg/kg treatment, 5: FW3000, fat diet and white
ginseng 3000 mg/kg treatment, [: FR500, fat diet and red
ginseng 500 mg/kg treatment, HE: FR1500, fat diet and red
ginseng 1500 mg/kg treatment, [1: FR3000, fat diet and red

ginseng 3000 mg/kg treatment. Values are mean®S.D. of
Smice. *p<0.05, **p<0.01: Significantly different from

control groups. *p<0.05, #p<0.01: Significantly different
from fat diet groups.
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Fig. 2. Changes of hydrogen peroxide contents in the liver of
mouse after treatment with fat diet and ginseng extracts.
[J: CON, normal food treatment, ¥4: FD, fat diet
treatment, N: FWS500, fat diet and white ginseng
500 mg/kg treatment, BI: FW1500, fat diet and white
ginseng 1500 mg/kg treatment, 5: FW3000, fat diet and
white ginseng 3000 mg/kg treatment, [[1: FR500, fat diet
and red ginseng 500 mg/kg treatment, E: FR1500, fat
diet and red ginseng 1500 mg/kg treatment, [1: FR3000,
fat diet and red ginseng 3000 mg/kg treatment. Values

are meanxS.D. of 5 mice.
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Fig. 3. Changes of catalase activity in the liver of mouse after

treatment with fat diet and ginseng extracts.

(J: CON, normal food treatment, E4: FD, fat diet
treatment, N: FW500, fat diet and white ginseng 500 mg/
kg treatment, B: FW1500, fat diet and white ginseng
1500 mg/kg treatment, &: FW3000, fat diet and white
ginseng 3000 mg/kg treatment, [I: FR500, fat diet and red
ginseng 500 mg/kg treatment, B: FR1500, fat diet and red
ginseng 1500 mg/kg treatment, [1: FR3000, fat diet and
red ginseng 3000 mg/kg treatment. Values are mean *
S.D. of S mice. *p<0. 05 **p<0.01: Significantly different
from control groups. *p<0.05, #p<0.01: Significantly dif-
ferent from fat diet groups.

ol#at Azl= SOD2| #Hgo)| ols] WAHE lEliss
915) catalased] E4jo] Z71E Ao T AzFEITRL2)

W& Aol sivtar Azteict,

Glutathione peroxidase &4 25}
AFe] 7+ z2o)A GPx 84
BE vle} o] tgizte] B8] FDe 2718l Ant 894
CEE A FEE 22 UEEd FDE vis) =
T F7hek . B3], izl vis) FR500, FR3000
(P<0.05)°14 F24 e T7H B2, T3 FDol| v)s)
FR500, FR3000=2(p<0.0D1A 24 Sl= 2718 By
olgfst Axe} H|$=3 Asjz 7 TP 2 AT Ed
T dgke] b ke AF 9 2ol GPx o] 2
&% v A AsE ke 2usih Deng 5292 PD
Al AT st E3E 2R A3 P8 BaE fel
A Z7AGE B389k Kern $170] B3 low
fat dietw*®.T} high fat dietollA] & ©f w& GPxo 4&
Holoky B usigich

=235}

g3t 4 Fg. 404

=
o



142 ARH - S -
6
*#it
* 44 . T
G
S

w
L

Glutathion peroxidase activity (U/mg protein)

FW1500 FW3000

CON FD FW500 FR500 FR1500 FR3000
Treatments
Fig. 4. Changes of glutathione peroxidase activity in the liver of

mouse after treatment with fat diet and ginseng extracts.
[J: CON, normal food treatment, 4: FD, fat diet
treatment, NY: FWS500, fat diet and white ginseng
500 mg/kg treatment, &: FW1500, fat diet and white
ginseng 1500 mg/kg treatment, E: FW3000, fat diet and
white ginseng 3000 mg/kg treatment, (l: FR500, fat diet
and red ginseng 500 mg/kg treatment, 8: FR1500, fat diet

and red ginseng 1500 mg/kg treatment, (J: FR3000, fat
diet and red ginseng 3000 mg/kg treatment. Values are

mean £S8.D. of 5 mice. *p<0 05: Significantly different
from control groups. *p<0.01: Significantly different
from fat diet groups.
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Fig. 5. Changes of GSH contents in the liver of mouse after
treatment with fat diet and ginseng extracts.
[J: CON, normal food treatment, E4: FD, fat diet
treatment, N: FW500, fat diet and white ginseng
500 mg/kg treatment, BJ: FW1500, fat diet and white
ginseng 1500 mg/kg treatment, =: FW3000, fat diet and
white ginseng 3000 mg/kg treatment, ([lI: FR500, fat diet
and red ginseng 500 mg/kg treatment, HE: FR1500, fat
diet and red ginseng 1500 mg/kg treatment, []: FR3000,
fat diet and red ginseng 3000 mg/kg treatment. Values
are meantS.D. of 5 mice.
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Fig. 6. Changes of lipid peroxide contents in the liver of mouse
after treatment with fat diet and ginseng extracts.
[1: CON, normal diet treatment, 7J: FD, fat diet
treatment, N: FW500, fat diet and white ginseng 500 mg/
kg treatment, B¥: FW1500, fat diet and white ginseng
1500 mg/kg treatment, B: FW3000, fat diet and white
ginseng 3000 mg/kg treatment, [I1: FR500, fat diet and red
ginseng 500 mg/kg treatment, BE: FR1500, fat diet and red
ginseng 1500 mg/kg treatment, [1: FR3000, fat diet and
red ginseng 3000 mg/kg treatment. Values are mean
S.D. of 5 mice. **p<0.01: Significantly different from
control groups. *p<0.01: Significantly different from fat
diet groups.
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