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Abstract : This study examined effects of the active ingredients from ginseng on paraquat (PQ) toxicity. Mice were given
PQ (25 mg/kg, ip) and then they were given total saponins (TS; 5 mg/kg, orally), protopanaxadiol (PD; 5 mg/kg, orally)
and protopanaxatriol (PT; 5 mg/kg, orally) per day for periods of 1, 3 & 7 days. We measured the activities of superoxide
dismutase (SOD), electrophoretic isozyme band, catalase (CAT) were compared in the liver of mouse that dose with PQ
and/or TS, PD and PT. The activities of SOD, CAT were gereerally higher in PQ+PD group than others groups. Especially
the activity of SOD was the highest in PQ+PD group than others groups. SOD isozyme separated into three bands by
electrophoresis. One band was located to near the anode side and two bands were cathode side. As the results of treated
with KCN, we were confirmed that the Cu, Zn-SOD was located to near the anode side but the Mn-SOD were cathode
side. Our results suggested that an antioxidant effect of ginseng saponins elevated a protection ability to an oxidative dam-
age by direct action of SOD, CAT and reinforced the synthetic ability of endogenous antioxidant material in living organ-
ism. Particularly, PD was a effective antioxidant compared with others.

Key words : protopanaxadiol (PD), protopanaxatriol (PT), superoxide dismutase (SOD), catalase (CAT)

M B
A 7E SRR AV olu RS A EAY T
ol o A o, I o= ¥§ el S
24, A 2EfL 52 WA HE A Astety
Hhgol olate] A4 gfrizEo] AAEAL o] 2 SHdE
ol efsted MEv; 2H o] 24, 7)5H &L WA HAY
e st A1d S AR 1l w3yt FE Y
ol 2Hf FHiFEE FH AR E BEske WA A EA
SOD, CAT % el @atst

a4
=3
1
=

glutathione peroxidase %

2 o] Bet Bt of ARA
(H3}h) 063-469-4574; (B2) 063-466-2085
(E-mail) ccchang@kunsan.ac.kr

150

Y7t o] weixlon, ol2igt gikal a4y 24 Yol
A AREE AR S EES 23 AAE vkl B
A=

Paraquat(PQ; N,N'-dimethyi-4,4"-bipyrilidium : methyl viol-
ogen)¥= 1950dTH A sl AMEE AZAL] dFo=,
1958 @< ICIA A 7Rdsted Gramoxonee|2hs AEH S
2 AEE 7] G2 v AP AzA 20 n B
A8, T, Q7 Soll XHH 54¢ vehlle Fez ¢
HAA Ut} ole B4 EFY A AE e g4z
cytochrome P450 reductase,” glutathione reductase,?
diaphorase”ell 2]&+ PQ**<] 4= #ol <3 PQ Ju
o] AFEAksl7) 7 H KA =(0, - o] AEE oliw e
g A AUrt.

TR FH 2 B4 AR B8 AFE AEEd PQ f2l =



Vol. 25, No. 4(2001)

ol gt Ats 2H8-g e B3P Rby, Rgel & A
Azas &34 A Al = RA7F AIGE] ek Bt
219 protopanaxadiol(PD) ¥#%%&% Rb, 2t} Rb7t 5ol
Hoz SOD1 HAAE & fudvhe RaW F Alxd
(TS), PD, protopanaxatriol(PT)2] x| &zital A4 oA &3t
o st Hyldzo) 9Jon dHOR Kim =o gk A}
Fdol A AR M A= 9577t FAsE Bl o)
e Qs 2A A, 2AAje]= RhRle]l CATS &
Ae R fo4 A S7RHA, 2MALe] = Rb,
2 Ree glutathione peroxidase &34 S7MZYL B

AmAlol=oll= kst B4 w5ta
H7} e Aoe Be wylWHlos) glovt FA AR F
W 8aE F7MIIIE ﬁoﬂﬁ} g4 Ad¥ol TRl o
T Aok wepr BHop AFAoR
BN F2EL B AASY 2o A gis aRE
M 2E ARl FRIA] dotr] wsw £ Apolie *al
3 FEZ AFE ol8std PQ ¥4 ¥ TS, PD, PT 5%

1, 3, 747 AT FAg F, 7+ 2FHMe] SOD, CATA
Faksl a4 A st 2 A79EY] #sE 3 v
7;5:}.9&*‘] ;g:/\]:}-o} g}aksl g1 ABo) PQ ZAld o)t B}AL
3 a4 g4 ) 8948 dFskaat sk

ez W Uy

1. &EN=E

(D) SESE ¥ Al

A BB SARE) ABAREAR] AgFAeM £
Hre 4FHo] 7 AFE HAPFEE AEE 797 ARA
7] 3 ALo] 20~25°C, % 50~60%, 12A17F HdF7]9]
A 27N AfEe BEE AR A sk, A Fol
25~30 g3l AFE AHg-stTh AFol AHE-§ PQ, xanthine
oxidase, cytochrome ¢, hydrogen peroxide, bovine serum
albumin, Folin-ciocalteus phenol reagent 59 AJef
Sigmarte] AFS AMEEIALL, 718} ethyl alcohols ¥R
el AJeke EFS AT T4F AlEYe 317 7B
So] who) wiEt Axd 5 did azriean¥s &
2] AAE A FEE T QAR ATFUOZRE A FHo} AL
23l

(2) A# 58 2|

ICRAl A7 5rlElE 1302 3l BAEg o=
32 PQ FolF, PQ+TS F4&, PQ+PDFHE, PQ+PT
BT 5 AR BF3EY, dzde Adas, 48
o= PQR25 mgkg, single dose)E ¥7; ¥ 3 § 7}

34 AbEUS] Paraguate] hEh &

st g3 151

Zar AFEUS Aelado) 59 5 mgkg/0.l ml §FCE
1, 3, 797 AT Fo g 3 AR

(3) BM A& 2|

A AREYS 1, 3, 7U7 AT B9 & F 2407 B

AR A BEE AFET ¢ %, 7 2He AEsl, 7
z7F o] AREL FH3l] Al W ATH AFFE AFHd E
B AAHT ThE-, sucrose/EDTA(0.25M/1 mM) ¥ E4&
Q7 vl 7)(glass teflon homogenizer)Z F#8t 10% +
g TEQTE o] NS AAEE(20,000Xg, 2028

% g AN R AMgslel SOD, CAT &9 vz
T 3 A71YEe] sk SYshe AEE AHEiTh
2. AEYy

(1) SOD, CATe| g8l 54 ¥ cHYFE &2 &3

252091 7+o] SOD= Flohedt Otting®] ®HH2D&, CAT
£ Aebi P E ALgINon, A9 gy IFe
bovine serum albuming ¥FEZZ AlR-3}e] Bradford %
W8 uz} 24 spAct.

(2) SOD Isozyme X7|HSE

SOD isozyme?] #7195 10% polyacrylamide gelS
ARR-8}e] Laemmlie] ¥h 290l oig} A5l 20, isozyme
band®] &A1& H71GFe] B gel— Rao %%l we}
2.5 mM NBT §f¢] 258 &< vhEAIZ] & SHdellA 50
mM QI4F SEdo 2087 t&%*lﬂ Z ZHFNA 508
B2t F kAT BAlo] Ed gel 7.5% glacial acetic
acid £ A5t Cu, Zn-SOD isoforms®] 7482
mM KCN or 5 mM H,0,04 3027 A & 5 471
o) b ol mirt,

(3) CAT Isozyme H7|H&E

CAT isozyme®] H7]9%2 7% polyacrylamide gel& A}
23} Laemmli®] ol me} A3 0™, isozyme
band®] Ao GEo] Bt AL Anderson 5% W] w}
2} 327 mM H,0,01 25% Z%F vheA § FHRTE Al
3 S AS 1%(w/v) potassium ferricyanide$} 19%(w/
v) ferric chloride-&<o] 30&-7F A ZT), Walo] Eyd
gele 7.5% glacial acetic acid €-2oll #4514t}

(4) SAXzE|

TE A¥7A3e] EA42)e Sigma ploto] 213t student's
t-testE o] &l A& F94e AFsIg

o ¥ a3

1. SOD ¥iT Hs}
AFH 7 2F A SOD 84 =+ Fg. 194 Be vie



152 A8 AEE - ABE - ABS - AR -

o] 144 thz+e 93.7849.79 unit(U)mg protein, PQ
FoJ e 95.41+4.02 U/mg protein®]9, 3¢ tzae
92.57+6.04 U/mg protein, PQ FoiF+& 97.841+750 U/
mg protein®] ™, 7R hEFE 85.70+547 U/mg pro-
tein, PQ ¥oI2 82.51+5.30 U/mg proteino]Ach. UvHH
52 PQ B ¥ 34 AFEY BoFe U2 PQ T4
T Bt B @4k 57HE B

B FAE BT A3 dixo) vske PQ+TS,
PQ+PD Fod#e] 3, 784 24 (p<0.05) A F7138k3
3, PQ FAEE UERTOE Sl vwEt Zi AlYd §
o BT 194, 39A= FUtER T 7dAlE PQ+TS
(p<0.05), PQ+PT(p<0.05), PQ+PD(p<0.01) Scdzo] &
o) Al Frlekick 3 PQ4TS TS hxraos
st PD, PTE ®luws| £ Z3 PQ+PD Fojo
PQ+PT Foiit Hop &2 €48 KL

o33 SOD2| FA= ZAztel] A, Kim E92 SOD
FHE HARE skt oM TS PTS AL 28 7}
AZIA] Fdhkz ¥HA PQ4+PDES §94 A F7A)7)H,
Chang 5102 PDARe] $Hya) S7lol vlgld oz falat
SAARAS] FAARER O] tizT Hls] 3ul o) HXEES

150
Eﬂ
vz 3 days
SSSY 7 days
8 100 1 T u s
Q o / N
5 i N
E | o
e | o
S 501 %§ %§
s || |
3 | L
/% /§ !
0 .
| B
- ha QTS PQ=PT
Grpups

Fig. 1. Effect of red ginseng saponins on the activity of SOD in the
hepatic of mice treated with paraquat. Co, control: saline
were orally administered. PQ: paraquat (25 mg/kg, single
dose) was ip on Ist day. TS: total saponin (5 mg/kg, 0.1 ml)
were orally administered for 1, 3, 7days after | day PQ
treatment. PD: protopanaxadiol saponins (5 mg/kg, 0.1 ml)
were orally administered for 1, 3, 7days after 1 day PQ
treatment. PT: protopanaxatriol saponins (5 mg/kg, 0.1 ml)
were orally administered for [, 3, 7days after 1 day PQ
treatment. ¥p<0.05, **P<0.01 : Significantly different from
control group. *p<0.05, *p<0.01 : Significantly different
from paraquat group.
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Fig. 2. Photograph of polyacrylamide gel stained for SOD activity
in the hepatic of mice treated with PQ and/or red ginseng
saponins. A~E; treated with PQ and/or TS, PD, PT for |
day. F~J; treated with PQ and/or TS, PD, PT for 3 days. A,
F: control. B, G; PQ. C, H; PQ+TS. D. I, PQ+PD. E, I;
PQ+PT.
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Fig. 3. Photograph of polyacrylamide gel stained for SOD activity
in the hepatic of mice treated with PQ and/or red ginseng
saponins. A~E; treated with PQ and/or TS, PD, PT for 3
days. F~J; treated with PQ and/or TS, PD, PT for 7 days.
A, F; control. B, G: PQ. C, H; PQ+TS. D, I, PQ+PD. E, J;
PQ+PT.
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Fig. 4. Photograph of polyacrylamide gel stained for SOD activity
in the hepatic of mice treated with PQ and/or red ginseng
saponins. The gels were incubated with 3 mM KCN or 5
mM H,O, for 30 min before staining for SOD activity.
A~E; treated with PQ and/or TS, PD, PT for I day. F~J;
treated with PQ and/or TS, PD, PT for 3 days. A, F;
control. B, G; PQ. C. H; PQ+TS. D, I; PQ+PD. E, I:
PQ+PT.
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Fig. 5. Photograph of polyacrylamide gel stained for SOD activity
in the hepatic of mice treated with PQ and/or red ginseng
saponins. The gels were incubated with 3 mM KCN or 5
mM H,0, for 30 min before staining for SOD activity.
A~E; treated with PQ and/or TS, PD. PT for 3 days. F~J;
treated with PQ and/or TS, PD. PT for 7 days. A, F;
control. B. G: PQ. C, H; PQ+TS. D, I, PQ+PD. E, J:
PQ+PT.
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Fig. 6. Effect of red ginseng saponins on the activity of catalase in
the hepatic of mice treated with paraquat. Co, control: saline
were orally administered. PQ: paraquat (25 mg/kg. single
dose) was ip on Ist day. TS : total saponin (5 mg/kg, 0.1 m/)
were orally administered for 1, 3, 7days after | day PQ
treatment. PD: panaxadiol saponins (5 mg/kg. 0.1 ml) were
orally administered for 1, 3. 7 days after | day PQ
treatment. PT: panaxatriol saponins (5 mg/kg. 0.1 m/) were
orally administered for 1, 3, 7 days after 1 day PQ treatment.
#p<0.05, ¥*P<0.01 : Significantly different from control
group. *p<0.05 : Significantly different from paraquat group.
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Fig. 7. Photograph of polyacrylamide gel stained for CAT activity
in the hepatic of mice treated with PQ and/or red ginseng
saponins. A~E; treated with PQ and/or TS, PD, PT for 1
day. F~J; treated with PQ and/or TS, PD, PT for 3 days. A,
F; control. B, G; PQ. C, H; PQ+TS. D, I, PQ+PD. E, I;
PQ+PT.
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Fig. 8. Photograph of polyacrylamide gel stained for CAT activity
in the hepatic of mice treated with PQ and/or red ginseng
saponins. A~E; treated with PQ and/or TS, PD, PT for 3
days. F~J; treated with PQ and/or TS, PD, PT for 7 days.
A, F; control. B, G; PQ. C, H; PQ+TS. D, I, PQ+PD. E, J;
PQ+PT.

4. Catalase isozyme X7 |HE

CAT isozymee &= %o 74 285w 119 band=
velttkFg. 7). 3, 2 249 A wE CAT isozyme
A7199%4e] bandeot FAIES] Wshe el & 4= Itk
(Fig. 8). Choi®= 24813 ~Eg) 2o thé) catalase isozyme
d7) dtiE o g oFek 17)9] band7h 2] 91X
atsdar, 7sk URE] band®2 ¥ F 7R band7} VERES
™ band5el Wshe UYERFA] ¢8-S v ARt E ofd 7
Ashes 4SS Uede s 2uslges, Chang 51V
PD, PTAl A FollA PDA AtEdo] frafitid A a4
AL 2B ZUAAH CATY 848 SuiAZIvaL B 131
o}, B AgoM Yeld bandrel FA7E M3 R Bl
o 4 gl oleg d71gEAe] HEst A e] wist

T [<ha i
Rlst] fEiMe ghog Frl B At A= ok

2 o

ICRA 4598 AFd PQE T3t & TS, PD, PTE 7
T Fojsed AF 7hol]l miA= G4ksl E4(SOD, CAT) &
A o) ave gohrl fske &a Gl M9
M=ol ¥WstE FAlslgh SOD] 848 PQ+PD %o,
CATe| /& PQ+PD Fofte] &A=, SOD
isozyme 17195734 ] si=E UeplA=d o)F
st 7ol MEs &5 7prte] Al the 2719 M=
= Fol AA8IH T, KON A2lg A3 Cu, Zn-SOD&
925k ¥l Mn-SOD&= %= Zof 31t} o
ZRete] B u) S AREde) ksl Bae



Vol. 25, No. 4(2001)

11.

12.
13.

A
Egell oS BT S FUAYIE AoR Az,

g

. Bawman, P. D. : Aging and the cell cycle in vivo and in vitro.

In “CRC handbook of cell biology of aging” Cristofalo, V. ].
Adelman, R. C. and Roth, G. S.(eds.), CRC press, Florida, pp.
117 (1986).

. Stocker, R. and Frei, B. : Endogenous antioxidant defences in

human blood plasma. In “Oxidative stress” Sies, H.(eds.),
Academic Press, New York, pp. 213 (1991).

. Kinnula, V. L., Crapo, J. D. and Raivio, K. O. : Lab Invest., 73,

3 (1995).

. Windholz, M. : The merck index. MERCK & CO, 10th edi.

USA, No.6894 (1983).

. Gage, J. C. : J. Biochem, 109, 757 (1968).
. Richmond, R. and Halliwell, B. : J. Inorg. Biochem., 17, 95

(1982).

. Liochev, S. L. and Fridovich, 1. : Free Radic Biol Med., 16, 555

(1994).

. ol3hA, S, AAE - 2EEE)A], 23, 182 (1999).
. Deng, H. L. and Zhang, ]J. T. : Chin. Med. J., 104, 395 (1991).
10.

Yokozawa, T, Liu, Z. W and Dong, E. : Nephron, 78, 201
(1998).

Chang, M. S,, Choi, K. J. and Rho, H. M. : J. Ginseng Res., 23,
44 (1999).

Choi, J. H. and Oh, S. K. : Korean Biochem. J., 17, 445 (1984).
Kim, J. S., Kim, K. W, Choi, K. J., Kwak, Y. K., Im, K. S., Lee,

14.
15.

16.

17.

18.

19.

20.
21

22.

23.

24.

25.

26.

27.

28.

29.
30.

B4 ArEde] Paraquatel] thigt daksl g3t 155

K. H. and Chung, H. Y. : J. Ginseng Sci., 20, 173 (1996).
Yokozawa, T. and Owada, S. : Nephron, 81, 200 (1999).

Kim, Y. H., Park, K. H. and Rho, H. M. : J. Biol. Chem., 271,
24539 (1996).

Sung, J. H., Hasegawa, H., Ha, J. Y. and Park, J. D. : Kor J.
Pharm., 28, 35 (1997).

Ko, S. R,, Kim, S. C. and Chot, K. J. : Kor. J. Pharmacogn., 23,
24 (1992).

Kim, S. K., Kwak, Y. S, Kim, S. Y,, Hwang, S. Y., Ko, Y. S. and
Yoo, C. M. : J. Ginseng Res., 22, 155 (1998).

Shibata, S. : Procedings of International Ginseng Symposium,
69 (1974).

HAE, 42, A 0 223948887, 24, 162 (2000).
Flohe, L. and Otting, . : Methods in Enzymology, Academic
Press, New York, 105, pp.101 (1984).

Aebi, H. E. : CAT. Insight : Methode of enzymatic An analy-
sis. H. U. Bergmyer, ed. Third edition. Vol 3. Verlag. Chemi.
Weinheim, p. 273 (1982).

Bradford, M. M. : J. Anal. Biochem., 72, 248 (1976).
Laemmili, U. K. : Nature, 227, 680 (1970).

Rao, M. V, Paliyath, G. and Ormrod, D. P. : Plant Physiol.,
110, 125 (1996).

Anderson, M. D., Prasad, T. K. and Steward, C. R. : Plant
Physiol., 109, 1247 (1995).

Wang, X. M,, Jiang, Y., Zhong, G. G. and Sun, X. X. : Chung
Kuo Chung Yao Chin., 18, 113 (1993).

Choy, G. J. : Pestic. Biochem. Physiol., 59, 1 (1997).

A, AANE - 298X, 17, 29 (1993).

Yamaoka, K., Edamatsu, R. and Mori, A. : Free. Radic. Biol.
Med., 11, 299 (1991).



