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th ZF (Control), paraquat (PQ) T, EAFEA}L
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BFEE T F parequat T (WS+PQ), ¥
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PQ), EMA &4 FEE Fo ¥ paraquat ST
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dF (AA+PQ) 5 7/ AP F o= st
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A 8o AFL-3} sucrose, ethylendiamine tetraacetic
acid (EDTA-2Na), ammonium ferrosuifate, xyrenol
orange, cytochrome-c, glutathione reductase, gluta-
thione (reduced form), B-nicotinamide adenine dinu-
cleotide phosphate (reduced form; NADPH), t-butyl
hydroperoxide, sodium dodecyl sulfate (SDS), 1,1,3,3-
tetramethoxy propane (TMP), thiobabituric acid [5,5'-
dithio-bis-2-nitrobenzoic acid (DTNB]), ascorbic acid,
pyridine, butylated hydroxytoluene, anthraquinone-2-
sulphonic acid, sulphanilamide, naphthyl ethylenedi-
aminedihydrochloride, hydroxylamine, paraquat, bo-
vine serum albumin %2 Sigma A| £& A}&-3lg o
o, 718} A2 SEFA G2 AHEsiR Y. 3A4F
ALEY (total saponine), 8§84 FZEE (water solu-
ble eéxtracts), &3 -&5+2E (alcohol soluble extracts)
3} 2] 8AZ=ZE8 (lipophilic fraction) 52 =3
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1) Paraquat (PQ) =€ A¥

PQ A&& AP FZ x4 S AZAZ
Yo 7 sttt 4Ee 23~27 g AFH A
79 2 3 2o ¥, A AU ZE (Control),
paraquat (PQ)T, 4FALEd Fo] 3 paraquat
£0] 2 (TSTPQ), A5 EAFEE Fo F pan-
quat £ (WSH+PQ), $H4LIZF2E 7o §
paraquat i (AS+PQ), FAA| EHFEE &
& paraquat ¢ (LS+PQ)7} ascorbic acid <
& paraquat £ (AA+PQ) 5 7/ AP ZFe=
3, A zTEE AKdE el 42 200
mg/kg BW/0.1ml DW#-& 547 A3 £ao 3 64
5| x}A}gke] paraquat 100mgkg BW/0.lml DW-S
7 o Bog Addre] YE&& Fig 19
Zo] g AYr).

2) H0, g2t &8

A 29 H0; ¥ Wolffe] 23ata whg™ e
2 23389t} 100 uM xylenol orange, 250 mM
ammonium ferrous sulfate, 100 mM sorbitol 28] 11
25 mM H;SO.71 238 FOX IA] oF 950 plel] Al &
50 WE T F A2 3083 WA T 4R
23 4 EdL B0, EFHe 2 FHE 560 nm
A FA Aot

3) Glutathione peroxidase (GP) A& &

Glutathione peroxidase &4 = Fiohe® ¥y o 2
2731}, 1 mM EDTAC] &-#4% pH 7.0%2] 0.1 M
QAkerZ=oll 500 plol] A] & 100 ul, 28] 1 024 U
2] glutathione reductase 100 pig} GSH 10 mM 100
s Y3 ¥hed Fxrt 1 mMo] X5 NaN: &
73t & 37C oA 1023} incubation & ©}-2- 3}
340 nmol| A 387} NADPHe) &3 x% wigls =
A3 % 1.5 mM H0; 100 pIE 7}5tw, S92
A SEZ FAEE ZHAG URT S AR
Al itz a g Wn 2dzd FRE A
32 =3 3stgt. &¢wA 1 mg W glutathion pero-
xidase?} % NADPH A&} &2 1 unit2 3} c}.

4) Glutathione gtzt =X

Al & 1) total glutathione (GSH+GSSG)3} A+3}3
GSSGL Tietze WM & ¥ & & Griffith Wy 2
=25l t}. Total glutathione- 0.3 mM NADPH/
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Fig. 1. Effects of Korean red ginseng extract on
survival of mouse treated with paraquat.
—@—; PQ group, —(O—; ginseng total saponine
and PQ group, —V¥--; ginseng water extract and
PQ group, —</ —; ginseng alcohol extract and PQ
group, —Ill—; ginseng lipophilic fraction and PQ
group, —[]—; ascorbic acid and PQ group.

0.125 M, g14+gkZ o] (6.3 mM EDTA, pH 7.5) &
& 700 pl, 6 mM DTNB 100 plol] A] & 200 pl& &
T3}, 30CE 3= thermostarted cuvete holdery]
A 48-7F ekA 3LA]Z1 F glutathione reductase (200
KU/M) 5 WS 7Hte] 412 nmoll A 183 FBEE
2359 th 38 GSSGH-S A &l 2-vinylpyri-
dine (2-VP) E& (50:1, vv)e & 718t 3 608 WA
% GSHZE- A A sl a1 glutathione reductase (200 kU/)

Z 20 2 A7} § otal GSHe} L Z2A0R =
7g 3ol GSH = total [GSH] -2 X [GSSG]& 7] A3}
At

5) X| & atitstE (MDA) & &3

7+z2 A& W AARAEE S MDA (malon-
dialdehyde)E Ohkawa =¥ tribabituric acid (TBA)
Heoz ZFeAct x4 10% T2 0.1 mlo]
8.1% sodium deoxylsulfate®} 0.2 ml, 20% acetic
acid (pH 3.5) 1.5 ml®} 0.8% tribabituric acid 1.5 mi
£ 7star, 95 Col A 1At FF vEGA| 71 3 S
WZA| A n-buthanolil} pyridine &% (15:1, v/v)
< Jtetn AgEA & + 1083 44
(4,000 rpm)3}F &3 1,1,3,3,-tetramethoxy-
nm0ﬂ A —76‘ Eiie
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Fig. 2. Effects of red ginseng levels on hepatic
hydroperoxide level of mouse treated with paraquat.
[J; Normal control group, Z4; PQ control group, N;
ginseng total saponine and PQ group, §; ginseng
water extract and PQ group, E; ginseng alcohol extr-
act and PQ group, [lll; ginseng lipophilic fraction and
PQ group, B8; ascorbic acid and PQ group. "p<0.05,
**p<0.01: Significantly different from control groups.
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Fig. 3. Effects of Korean red ginseng extract acti-
vity level of glutathione peroxidase on liver of mouse
treated with paraquat. Bar symbols was described as
Fig. 2.

3. Glutathione peroxidase (GPx) A T uis}

}# kx32 1 g3 glutathione peroxidase?] &4
T W3h= Fig. 39 Zo] eyt i+ GPx
A== 3.83+0.05 U/mg proteino} | 2.1} para-
quat HE Eo]29] GPx FAEE 2.84+0.03 U/
mg protein2 o] £ ol H| 8t 25.8%7} A H =
o4 (p<0.01) ¥t E Bt FAFAIEL F
o FolMe tZ2F H|3la] 24.5%2] GPx &4
% A5 B paraquat B E Fol Fof| v sl &
1.8%%to] Z7tR o2 fo4 MEE JehlA|
25t

FAFRAAFEER Y2 EFE
© GPx ¥4 =7} paraquat 5 F
Z}z} 97.9%9) 89.4% o FA
ot a3y FAA 84 FEE Fo] F paraquat F
of 4372l GPx: paraquat ©E FEof o H| 8}
o 65.5%% 405% ©]}9 ¥ GPx S E B
A, AUz Boie {904 (p<0.01) Sle WA
32 FABHNE Z71E BYT) (Fig 3).

4. Glutathione &tat B3}

A ZFZ B paraquat £ & P 7hzA]
GSH$} GSSG 5% Z 3} glutathione®] #F W 3=
Fig. 49} Fig. 5 Z°] velsich diz23 23] 1¢
3 total GSH2} GSSG¥H3F2 2+2} 3.12+1.01 pmol
#} 1.724£0.10 pmole]gl1l, GSSG/GSH H] & &
55.1% 4203t}

18] 1 paraquat 'TE Fof Fol A9l total GSH
g3 GSSGH-2 Z+2} 3.16+1.00 pmol@} 1.08+
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Fig. 4. Effects of red ginseng levels on hepatic
GSH level of mouse treated with paraquat. Bar sym-
bols was described as Fig. 2.
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Fig. 5. Effects of red ginseng levels on hepatic
GSSG level of mouse treated with paraquat. Bar sym-
bols was described as Fig. 2.

0.16 pmol2 T o] H]ata] 13% A% 27} 2=
X & B A glutathion?} paraquati}o] oAl B2 A
#9948 WEHE Fol2 i G
T2} 1} ascorbic acid Fo] & paraquat £ 5 Al
# Ztz232 W total GSHZE-E paraquat &% o
oA Hlete] A F7HAS} (p<0.01)F B A (Fig.
4o} GSSGHFL thxF ol v)ste] 47.1% ) 3¢
2 (Fig. 5)% HolA] GSSG/GSH ¥] = 17.8%2 &
94 (p<0.01)°] & Z4&E Uehlddh a2ev &
HEFEE FoF A3 222 W GSHY GSSGH
€ 3 FAZE0] §2AZ0] 2T v
ko] frolAdo] & (p<0.01) HAE BYoBM &
4 Wl glutathion#} #A| 5= S58"0] &Ag
O 2] paraquat®} 733 1F-&-5] o] total glutathion©]
1 GSSGol| A S48 4 E B
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Fig. 6. Effects of red ginseng levels on hepatic
MDA level of mouse treated with paraquat. Bar sym-
bols was described as Fig. 2.
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Glutathione-2 ¥z} o] thiol (SH)7] S 712 ¥
Gl A2 AA YollE 893 GSHI} A
3% GSSGel F P& EAgch. #4938 GSH
£ GPx 8422 scleno-sulfide7] & T4 3s1HA
alkoxy radical (RO ")e] 1} lipoxy radical (LO") =&
H0,: % 2308 suA A48 A5
2, 443138 GSSGi= glutathione reductase (GRase)<]
g4 o2 NADPHE 4£XA 71X GSH= Sof
7he 2242 ¢eiA 1 Yd. 53 GSHE e
AR W s A 87 34LE FHATE
A FASAA & FIHA 7 ez G a9l
ool 22 =2 B o £ H4¥ZAF= paraquat
945 FoAF 32 W GSHEFE FAdzs 4
QAo o2 e stk o= obrh
GSH7} paraquate} S8 vH-&-2 3% ¥ Ao
2 A9, a2y $4FEES 594 GSH
7} ZA1% 2425 B QA9 ascorbic acid o ¥
paraquat Fof Fol| A T GSHEe] =A 44X
£ B oy GSSGe FA A4 E Hole WEs
Bch 22v iR ZAFEEFT B
paraquat <ol A= GSH ¥ ol & GSSG7HA &
TEHLE SER Yol ¥igE Hele AL
oIhE FHFEE ) guahions} 4BE = S5
7] &°] paraquate} Z3ltg-& Bl A7 H
8% & glutathionZ2 Z4AZ Aoz FF
53 it o] 2 Aol thete] P 52 Q4
saponine /d #-°] ZF=x2] ] glutathion2-& Z7}A]
Avte FEAs 4utd 2948 29 28y
Youn™ 5-& °FEd] 2|3 GSH &2 & FAatskA A
£ ZF7/M7 e BaE bk QlojA B AEd
#E ALAHAT E Lee 52 g2 AH
ol A7t FAAFI Z2A W total GSHF| 3}
25 11, GSSGftotal GSH B] &L 894 9= A&
< HAte 234= FEFAGE AN & o
TAIE e A ) o] 2] GSHY GSSG &
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MDA (p<0.05) &7} H A paraqautz} |27}

A5E F7HAIZIGE AL & F Ad 53 5
£4 2227} ascorbic acid o] Foj| A ¢] MDA ZF

< paraquat &= A 2Tl vletd fojie) E
(P<0.01) ZAAE BQo2A FaF84 AR
1} ascorbic acid'Ve 2 ¥ x| 4rS ¥ A2 A
B5= RAE A4 %) UST FAE 5 99
FEHAT. 2 FAFAT DY da S
28, ALAFEE SolMe YA 2T ¥t
o fFo4 e & oA & ok l@—
Ao Wated ¥ 592 YF kg 4x107° Mo
paraquatE Faj3}% S o] NADPH 9| &4 XA 3}
A3t7t 50%u JAEATE Bar 99w, A
T panaquat Fo] BFH AY TN - 0,79 A
AE Bz AU Lol Ak
3 Hie Qith o] e AR

po O
58 ]l? %H}l %’%E*PEH AER S5 E
AFZE, ¢EFEE T AE4YFEE % 7-}
FZ2EEC] g ZLd) glojN A =
g2 vebdtes AE ¢ $ U, 0125‘% o
A EATHE A AL A7) o)A ok
g Ao A=A

o e s

D) AE&, 4AE (1998): &4 d4tsl G R
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Antioxidative Effects of Korean Red Ginseng Extracts on the Glutathione and
Lipid Peroxidation in the Liver of Mouse Treated with Paraquat

Hwa-Jae Lee’

Department of Clinical Pathology, Sohae Collegy, Kunsan, Korea

The anti-oxidative effects of Korean red ginseng extracts (total saponine, water extracts, alcohol
extracts, lipophilic extracts), which were administered with the concentration of 200 mg/kg BW,
were investigated after the injection of paraquat (1,1-dimethyl-4,4-bipyrimidinium dichloride: PQ)
with dosage of 100 mg/kg BW on the peritoneal cavity to 6 weeks of 23~26 gm ICR male mice.
The accumulation of hydrogen peroxide (H.O-) on the liver of mouse was lowered only in alcohol
extract-treated group (p<0.05). The activity of glutathione peroxidase increased in the mouse
treated with lipophilic ginseng extracts. And GSSG level was lowered in all groups, and this
might be due to the paraquat ions that might prevent the reaction of GSSG into GSH. But we
cannot find any relation between glutathione oxido-reductase activity on Korean ginseng extracts.
Finally, the lipid peroxidation (MDA) level was lowest (p<0.01) in the group of mouse treated
with water extracts of ginseng.
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