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Abstract

In order to determine the effects of ginseng powder on the antioxidant enzyme activities of hepatotoxicity in

benzo(o)pyrene[ B(o)P]-treated mice, the mice were divided into 5 groups. Ginseng powder was injected intraperitoneally
once a day for 5 successive days, followed by the administration of B(a)P treatment on the fifth day. We also evaluated
the relationship existing between lipid peroxidation and ginseng powder on oxidative stress. The increased activities of
superoxide dismutase, catalase, and glutathione peroxidase observed following B(a)P-treatment were reduced as the result
of ginseng powder treatment. Whereas, the glutathione content and glutathione S-transferase activity depleted by B(c.)P
were increased significantly, but the B(c)P-associated elevation of cytochrome P-450 activities and lipid peroxide content
were reduced as the result of ginseng powder treatment. These results indicate that ginseng powder may exert a protective

effect against B(a)P-induced hepatotoxicity in mice.
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of A |8k T}, benzo(o)pyrene[B(a)P}S Foisle] F4 7+
= =

2l FREFA 0] gk AAlelE o] ghehHs)
Aslas &4 58 v FAsk d4ke] B(ypel gt 7t
Aol g B3 g3 Ay Ezl sich
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e F7NIBAE FEEF WA AT 442 S
%3+ The, warring blendergE ©]€-5}4 3,000 rpmol|A] 5% 5%t
Bsle] Bwa) slch YA EE 20°C] EaAsEA A
AHg-sHl T

Al S8

AHFE ¢ AdFa/NgEyy EdE 45739 ICRA
25~30 g2 male mouseE A&}t ©] mouse® &% 23+2°C,
FE 60+5%, 12A417F F712 FYo] FAHE ARGAAA AL
313tk olu AlEE BEFEAIEER ALSSIgoH, 23 Alge &
3 &g Il

AES0, 7 5 | % 348 =N

AFFE UIEH(C), AL HEHG), B(oyP &5 A2+
(B) 2L 4 wEE A A7 b= Ba)PE A3 H(GB-
I, GB-INS& o] ARslcth. 2 1 10712]2] mouseE Al
gataoH, 14 £29] ¥xe 242 50mg == 100 mgkg/0.1
mL &0 2 A HdF] Zo sU7 19 13] A &
4 FAEIAE ofn dlE2ate] A% Al dlAl AREFE F
A3HA FAVSIAL, A8 Z2te] Al8E AT kgd 100mg
o7 Rl A5 542 ARG 282 SAEE W
ZY3 Fols A8 Fogh o ¥Rl B(w)PS AF kgd 0.5
mgl 2 13] 57} FARE g 24A17F F ARSIk w29
s 5317] 12417 Aol 2o FEE T, uEHE F 7|
B3alo] BRoglguoz AFslon], A F oF 308 B W
A8 7 AdEgste 2 A5de FHsle] 4 HL ami-
notransferase €42 &4 s}k

g3 7+ AEAdarE AR 7F 2 g2 e A
Aste] A& F 7F 27 19 MF9 0.1M A4S (pH
145 7ete] #A7I2 wpAlZ]l 3 4°C olalellA] 600X gE 10
B7E 24152)8 thS- microsomal 8-S #2]E%iTh ©]= 10,000
XgollA 208-7F 94lE-2]5le] mitochondria 32 A3, 22|H
A7 thA] 105,000X ol 1A17F FF 242151 cytosol
H-5 3 microsome 282 FHalo] 7} &4 A ARSI

B4 #ME &3

&2 Z aminotransferase®] %= Reitmana} Frankel2| W
(172 &4sx, 7h) SoDe] &4 =42 Marklund®} Mark-
lund®] W (18)0] 314 cytochrome CE 50% <}Aldl= enzyme
S 1 unit2 APABIA, catalase®] B2 Aebi(19)2] WHo=
71821 10mM FkskrAgd g gadg 7isie] 25°CollA] vt
SAIA 240 nmollA A E e FAsrEAe] FE F4sET E
& GSH-Px2] #4-& Paglia®l Valentine] WH(20)0l =3}
NADPH, hydrogen peroxide 2 4F8}3 ZFE}x|2°] NADPHel
olsf gld wj NADPHO| Z4%g 340nmolA FJ=E 3
slo] UEl oD, GST 848 Habig 5(21)2] Wl &3l 7]

A9l 24-dinitrochlorobenzene?} $H3¥ FFEAES 7|12 = 3lo]
AJd¥ GSH-DNCB F9e] EAFZAF 9.6mM! em'E o]&
alo] A3, cytochrome P-4502] 24 Omura2l Sato(22)
o] oz ZA35I). 2|3 ] HFL Lowry 5(23)
o] "holl Z3le] bovine serum albumin(Sigma-Aldrich Chem.
Co., St. Louis, MO, USA)S EFFo2 3l =H3d

ZF =X|Fo| SREX|23 XFIRSE &Y A

b 2250 FFEAL TS Ellmane] W 4)00 ke
Hehl A sulfhydryl groupS S,5-dithiobis-2-nitrobenzoic acid® 2
AAIA 412nmollA HlAZZF ok, 2 T 7F 23] 10T
pmole® UERI T 283 A A zibslEe] §H82 Ohakawa &
(25)¢] el 9§ TBAMS o|&ste] AA¥E malondialdehyde
(MDA) 45 FAste] 7+ 24 13 44%¥ MDA nmoleZ &
A5k

A4 x|

AAAF= B4 Ask] X EEAE AlMteRlon,
7} Ag 7] foA HAL SAS programe ©]835t 5%
oA Duncan’s multiple range tests ©]-&3lo] SA1EA 3130t}

2ot F

Eolfllfo] ALT % ASTe| £ 3|

1A 22E v AF kg T S0mg EBE 100mgl 2 59
H 1Y 13] YA Fd O, B(o)Pe AR £33 o
sl AF kgD 0.5mgl Z 13 E7} FAlsle] 244]7F - A
Z|&F3ith. B(oyPS TEHIEE galri siHER §7185HES)
A4 Ao F2 AT AWR S92 cytochrome P-
4500] Ja) Aks}E]o] 7-8-diolAl 2 H ThS diepoxide® A4t3}E]
o] 742 target organ® E HAS W= E2olTh(26).

A5 ALT 2 ASTS] &4 849 s 7 5AHo= Q3
WA o] AL} 7k Z2]2] w7} ZXdigol| wlg} aminotransferase
7t @Fo2 fElHY 22 A4S vERdt27). 83U ALTS
4 Table 13} 7] B(w)P FoIA F7tslchzl, 1dRed 5o
Al ol EAo] 74T B(wPH A BT S0 mgkg Eie
100 mgkg Folw-2 A8 Fxo #Agle] Ba)P Folwof vl
ALT®] #4o] fojA o2 At gk QIAHET 100 mg/kg
o2 Al ALTS] 84 B(oP Tl Hls] frolzez 7
aEo] Alg AA Q] FAL HolA] gttt

Table 1. Effect of ginseng powder on the activities of serum
alanine and aspartate aminotransferase in B(c)P-treated mice

Group” ALT AST
Karmen unit/mL of serum
C 4144125 124£1.16°
B 494+ 117 17.6+1.43"
GB-1 429+1.22° 13.8+1.32°
GB-II 404+1.14° 14.7+1.33"
G 40.9+1.23° 11.9+1.35"

C: Control group, B: B(a)P group, GB-I: ginseng powder (100 mg/
kg) + B(o)P group, GB-II: ginseng powder (50 mg/kg) + B(ct)P group,
G: ginseng powder (100 mg/kg) group.

IThe values are mean=S.D.(n=10). The values with a common
superscript letter within the same column are not significantly different
(p<0.05).
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Ao WA 2El S mshs A gtz A ol w
E A AdS aFFoR AT Bk oz AR
oA A 2ol tigh AlA 28-S Sk= 842 catalase, SOD
I8]3 GSH-Px7} €84 Aok34). WA SODE A o2z
olsto} AAIE superoxide radicale H,0,2 ®}o] 1, 7]

Ad€ H,0,= Al GSH-Px$} catalase®] 2Rl 2]l H,0Z )
Aoz GAstde] ok Abel EJo2RE AAE B
BH= FAo]th29).

Catalase®] /-2 Table 29} 7+o] B(o)P T Fojgto] oz
ol Hgl] fFe|Her Frietden, 50 mgkg % 100 mgkgel
QA4 T3} B(cx)P" Eogl & BP ©E Folto) Hlﬁﬂ
catalase®] Aol 24 UA #AEACt 28T SOD &4

oé

Table 2. Effect of ginseng powder on the activities of catalase and
superoxide dismutase (SOD) in B(ct)P-treated mice

Catalase <
Group”  (decreased H,0, nmoles .:2) /SOD_ ’
g protein/min) (unit”/mg protein)

C 11.16£2.43" 6.75£1.13°
B 27.5£6.78" 12.13 £ 1.64
GB-1 15.63£3.36" 9.16 £ 1.66™
GB-II 10.73£2.35° 7.561.84"
G 11.85+2.95" 8.07£1.19"

C: Control group, B: B(a)P group, GB-I: ginseng powder (100 mg/
kg) + B(at)P group, GB-II: ginseng powder (50 mg/kg) + B(a)P group,
G: ginseng powder (100 mg/kg) group.

Junit; 1 unit of SOD activity was defined as the amount which
inhibited the oxidation of pyrogallol by 50%.

The values are mean+S.D. (n=10). The values with a common
superscript letter within the same column are not significantly different
(p <0.05).

A8 Ba)P THE Fojwte] oFkel H]OP@] freldez 7t
slde], olgg d3e B(oPe] Tz <l °P¢1 AgE Apfret
t)Zol ¢Js] SOD #Alo] 71 AR Hof 3t} HEg 50 mg/
kge] QAHETI B(a)PS FoIg & B(o)P T Fojiol H
8] SOD &4d°] 19r°1"6‘ A Ao, 100 mgkge] Q14HE:
23} B(w)PE F9§ & BoP ©HF Foftel Bls] SoD &
e ZAFEROY Fod S Holx] ¥irh. SOD BA A2
catalase®] &4 Wz} FALEE 7 Eo|lon, QiEE-2 B(w)P
A2 APE A g RS dATe &+ »l&’i‘:} o]
£ 4 FEEC] IAY2ol2 F7HE SOD %"é% BN E
ol AEEAE IS F3e JAse Ptstaae] &4 % Rz
o SRS A Aste] veld Aak6)et frAleE 7 3ol

g B(w)P F9A] 371 SOD E4do] Meusl 2 —?—%LZ’MHI
A FEE0 AR Z4Evhe Ba(30,31)0He 2R el

22]3 GSH-Px= AAU EAliste FasARl SFER| 2
7142 &t FakslA A3 H,0,9 & Fulalde E4EA
catalase®} 7152 7ot A EE RV d2EAM f271E
E2 HEAA AAEE &4 AAE AR w7 'holt)
(32). GSH-Px2] @42 Table 337} 7ro] thzstol| Y|sle] B(a)P
1&% _1'5_0:]_70 o] ol/\—] o 7.“ &7].3].9\2—; o]/\h:l nl-_‘,}_ B(a)P— 1=’_
o8 #+2 B(a)P ©E Foliel g fejHom gAaEdr) o
oz {7l og MEESSS EFFoE A7) 4
e ddREAS FIIEG o7 LA BAEo] E¥FHoR F
7HE o g8 Zapdelghs ®a(33)9t 2o, QRS B(a)P
o] Fojz AE f8l 84 ARE 27717 sl #el7) sl
=7 @42 482 SOD, catalase 2 GSH-Px &2 &4 =7}
B} GANAEE A A HEEJORZEE AAE BEshks 3

< sk o2 AlEHL.

33 GSTE B(a)Po] Aol 4ksle|o] AAE  diepoxide”}
H]EL}H SFEA 2 TPAE FAsk=tl old GST7t o] 1
§2 FR6la o] XA AlFsA wjdE ] sisE. E
GSTE= AWolA ®old &4, I 24, S4EZ 59 Al
AE 221 YR BAE FollA AHAGER S 3
FEFA &S LA glutathione thicesters A48k vHeS =
o 3h, H3h Se-independent GSH-Px XS 7FA| 3L lo] %2
Harsl2 e AAE HIes 282 drh34).

b 24 Fo] GSTEAS Wishe gzl Hlsle] B(a)P 5
Fojol A foH o2 AT Table 3). 14HET 50 mgkg
< B(owPH A FoIA] tlFatal fAFSHAl GST E4do] F7hs
ALt 214k 100 mgkg B(w)PS A Fofdt oA GST &
dol okt F7ME o o2 il ol Wil B(w)P
FoZ AAJE free radicald ZFEFX| 0] hAA]A A Q=2 bl

Table 3. Effect of ginseng powder on the activities of glutathione peroxidase(GSH-Px), glutathione-S-transferase (GST), and

cytochrome P-450 in B(o)P-treated mice

Giraph GSH-Px L GST o Cytochrome P_-45Q
(umoles/mg protein/min) (nmoles/mg protein/min) (nmoles/mg protein/min)
C 6.75 £2.455 8.58+1.28" 0.48£0.077°
B 12.12 £ 1.68* 4.62+1.02° 0.8140.089"
GB-I 9.16£1.05° 5.98 % 1.04° 0.53+£0.045"
GB-II 7.56+ 1,05 7.68 = 1.95 0.52+0.062"
G 8.0741.14° 628+ 1.11% 0.47 £0.054

UC: Control group, B: B(a)P group, GB-I: ginseng powder (100 mg/kg) + B(a)P group, GB-II: ginseng powder (50 mg/kg) + B(a)P group, G:

ginseng powder (100 mg/kg) group.

JThe values are mean=S.D. (n=10). The values with a common superscript letter within the same column are not significantly different

(p < 0.05).
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Table 4. Effect of ginseng powder on the contents of glutathione
(GSH) and lipid peroxide in liver of B(c)P-treated mice

GSH content Lipid peroxide content

Group” (nmoles/g of tissue) (MDA nmoles/g of tissue)
c 202.42+14.5 27.55+1.9"
B 144.814+10.9° 36.52+3.7°
GB-l 163.11 £10.7 29.05+1.3°
GB-II 176.06 = 11.3" 28.36+2.5°
G 196.75+14.1" 23.59+2.0°

C: Control group, B: B(a)P group, GB-I: ginseng powder (100 mg/
kg) + B(c)P group, GB-1I: ginseng powder (50 mg/kg) + B(a)P group,
G: ginseng powder (100 mg/kg) group.

IThe values are mean+S.D. (n=10). The values with a common
superscript letter within the same column are not significantly
different (p <0.05).
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