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— The Radioprotective Effect of Ginseng Extracts on the liver
in Mice that was irradiated by radiation —

M Fstatcy st SAM D} - RATHEL D XtQIn|SicHEt S15tD) - M|FOHE D oM npste”

~ 220 — :

ICR mice(Takeda et al., 1981)A] 4 # (FA 20~30 92 F53 ZAPE 20 cmX20 cm (g 200
cGy/min)E Linac 6 Mev XA A F FR(NEC model)E 0|83l 242} 5 Gyd A&ox] ArlzAl 31y
o} 6 Mev XAo] ZAME hol| gt WA WojaTE d7sly] HeiM AEEE AF srlelE 1PeR
o] tZT(Co), PAMIZAVR(Rad), AR ZAME S SR(WG + RadSalE), WAM ZATH WE
MFFAT(FG + RadFold) 5 F 4l o2 APLS EFsIgeh =3, Z2T(Co), WAKIRAVE
(Rad)2 Ae|HAEF 0.1 ml/dayE ATF L, FG + RadF ot WARIRAL A 7¢ Bt 2Eel
A& 500 my/kg/day® AF o AT T3t 281, WG + RadFolre HAMIRAL A 7Y Fok W)
AHE 50 mg/kg/dayE AF 0 AT Fojal AFHE T4 16AKE Ao A & ZF AFPS AF
TE P BHANER ARSI AF Thollde] 3Raksl EASOD, catalase) A w3}, It
Siea FERASE AFY A4t A A &9 BEA] A el gk SEit 2 WA dRo] W
A&l wAE FEAE dS3] 3 A XA A F 257 A A8t 2

1. MR ZARERad) oM E dlZTHCo)oll B3] SOD, CATS] EAEAo] 7Aslgrt. vk waks0
mg/kg/day)¥d HERIM FEE(500 mg/kg/day)g& HAM] AR Fojdt AgolA] Zizh walA
FAlHRad)e] HlE] &4 A%} F7FsRe AEe Bk

2, AR ZALERad) oA IRkl ke iz (Co)dl vIEl el Al Soksieict whe)
A LR FEEE M AR Bog AgadE WARIZARERad)o] vls] Fatks}
Fae] hF Ao feolAd A A= N

3. B 7 292 E o WAE HEAEEELS WARIRAL) AsliA] A7 A Ee] Al ohigt
Wolgayl QRink. ol iEFEES] Aol FABEA(SOD, catalase)e] BATZTI9} HpAks}
TR AAE VRS Ao R AN WolaHy) yehdE & 9 ATk

I.M 2 Tgofl A EPY diAbe] Qlsia gkl Thata e

ZH(0; ), TAIEEA(H0y), $4F FHZ(OH )T @Y

A4 TES Edl] AEld tARE sk BE B4 ARR(0) To] WARE A EoiAbel @AY e
HEAOAL AtA7 BAL B u o|gEl=g 1 uEZSojA AL whAste] SlAkm Y 1R

~

P
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Aol FxE ek 314 ABA ool o WAl
2 2A4P,

EE, AR A 71 AtSHAIRL FHtskA Y
Aol SAEYE of Ueh ASHAeL dAEHAE
oi)ehe 9RH ZAgo2E FIHE, hemoglobin, A|
A9t 22 AEEd nesE 9 I5h 2gat
At o E9& Zgof s WSt 53], o]
5 Aejgabdel Qs WAEs Ed4tas A g
WY FRely] gl AZ x=3E0 MAeS 5
771 ARE Yepde,

gitas FAEAIR] HIERIE, HIEHIC 53} Super-
oxide dismutases(SODs), Catalase and Peroxidase®}
e @ An Bust mho] M AARL ASA
WAL Aragio]zro] McCord®t Fridovich®] A|9H1969),
Haber®} Willstter's EAE(1931)0] QJ3fA A Akh
EAE0] H:0:0F H,O0R 34 f=8 & U= A= &

&7 P,

Oy + e — 02_
superoxide dismutases
Oz + 26 + 2H' — Hy0»

O; + 3¢” + 3H" — HyO + OH - ————
Catalases and Peroxidases
Oy + 4e” + 4H' — 2H;0

E3F Eo|3t AL Gerschman et al, (1954)¢] 2j3)
Aok ol2o g Azl AN AkR9] AALE Abo]d]
TAE Aka B4012T fAbsith= Aoltt, A WA
o osf WAEE WRE 54 AR Ede H0E
Fenton H¥F2o| 9J3)] OH - &F OH, 0,8 AAsted A}
A ol &g epde,

|

F3+

e
HO; + O — OH:-+ OH + O

ANz AZA0| Cu, ZnSODS} HJEZEzo} WE
g0 SODs, MnSOD?| £ 717] Feie =asha ek

free radical® 3}aMkS-o] 7}3lo] DNA, RNA, T
A, Ay Fol &gt Fxok 715 HAXNA FH I
7150l #M3l7t dojubal o|& QIsfiA] Ao} =3} 9 X
A7} AR RL Sihge] st ek,

Ginseng(Panax Ginseng C.A Meyer?] 2]+ 5000
9 mo o oldoluRE ERTolN ALSE Fue

A FE 2 Fhfoldt, 1 ¥ 3R, dEos HHo|
ok A AMEE|S] it Qake BE 4, gt s
g So3 AlgolA golsltis e 23
oFEA] Al FRZA os|N HiEe] g 1
AR GAlA7} 2 BRE = xuEo}, o
7HEo| BEse Q7P HEMANS) thdAl 2Eoly,

el eI o= DA T = A &)
ethylether, &3} Z+-2 Smi2 F&3F AYAHAE 5 A=
e grsiakgat 2R AHEAEE Yehfo] 43}
F4AEe TR A, F5o) REzgon W
ARAZALA] HEALA ol aalz Qlgol LA . <
Ak WS A ARAZ Wi Fo T UM ARA
71 Z4tog de] 44 glovt B =& ARzt
he HEJAS FU 2 dHA ¢l Ui oyt
wEelrke T3l K Panax Ginseng C.A Meyer)2 Q1
el 248k ulAE] f4, AR, AT
o2 draAzl ike 2 A ohE Qo] Hlg] &Fo] 1
oA dHA Ale gy dEdAe B vt
Y= e,

B AFoMe oA XA 2AF & HEHoR A
H oA} =2£E2 ZLEA & ICR mice(Takeda et al,,
1981 A A 7holAe] 3HAISE a4(SOD, catalase) &
HE WS} ke YeEstE S A 4 A A
2] B BARA Aol oigh a9 s dRol
Fojgite] ulx)i= G A5 fsl HAl XA B=2AE
% 2577t A7

Wi

I. &8z X T8
1. NER
1) Ak

Xanthine oxidase, Xanthine, Phosphoric acid, super -
oxide dismutase(SOD), sodium deoxycholate, potassium
cyanide, sucrose, potassium phosphate monobasic,
potassium phosphate dibasic, ethylenediamine tetraa-
cetic acid(EDTA),
albumine 52 SigmaZEE FAMCHSt, Louis, Mo,
63178, USA).

cytochrome c@} bovine serum
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ARMO] ZAE MF UM UHFEEC] YA

el mpe alAlE Py

2) NREE

HAUEL LBAF oA W4t Hele] &858 4%
F %‘— faTaRsE A3l ATl AH 4=olA

F2E9 0.9% NaClg&do| fax)7]2 e 2
T 600gE AN EUE T F v ART
o” HE Eo QoF ARRHTH

3 ddsE

ZHE ICRA|, 20~30g A AFE Shizuoka A
ZEAlE(Shizuoka, Japan)2¥ & FUsIFETE FHE oF
50£10%2] ASES} AL 20£2C, 1247 W] 9
Lol A ARSHT), ARSAOA AAESE A8 2F A
7o =& A Fosto 7o O]Q' e zA0R 1
FU ASAPZIL I AR ERste] ARSI,

4) 44717

HAAEE]7)(Beckman J2—2401PC), w47} (wheaton USA),
B3 T Al(Shimadzu  UV-2401PC), AL WE7|(lsin
DF9007), Z824= AZ7|(MILLIPORE Milli-Q), %7
(BREMA HB802), A&(METTLER AT201), Z2u} ulaj
7](BRANSON 3210) ¥ F24+Z(EYELA, SB-9), Linac
6 Mev XA X EAR|(NEC model) 5 ARESte] A3}

ik

5 E4AE Az

QRAHZT 6 Mev XA ZAF T 4A)7F 24A7F 7
d, 1490 Az 109k 16/‘]71} AN B
2E7a AZ|IL M HE 3 T dSAHo] Y=

gEie AR gl ol AEsta Al ' pAlstel 8

Table 1. classification of experimental groups

e AAST ZAE ZAsio,

2l 7&(‘?1b 1.0 g)2 Sucrose/EDTA(0.25 M/1
uld]7|(glass teflon homogenizer)Z
He et o] 3 dg 13 ¥
58 59 600xgold ANFT A5 e st
22t YAEEZE 108 < 900xgol|A

1,
o &
L
mlo 0

6) ¥ TEAT
1) =] XA
olaat

=7 ZA(FA 20~30 g)= F53F ZARE 20 cmx20 cm
(A58 200 cGy/min)Z Linac 6 Mev XA X& AX
(NEC model)E o]gstd ZHz}t 5Gy¥ A2oA Hilzx
AL Fth 6 Mev XAo] ZAME Zho tigh HARA Hojd
g dA46l7] 34 Tableld} o] A¥EES AH 5
ohelE 172 St thEeH(Co), YAMIRARA(Rad),
WGE + Rad%o]Z, FG +Radfolit 5§ % 47 #o=
EFHen t2(Co), YAKIRARL(Rad) FH
0.1mf/dayE A5 3}, FG + RadFoja-2 WAL
A z2AF A 7Y E9F 500 mg/kg/day Holl AL EoE}
HIL EFF WGE + RadFo{w WAM A A 79§t
50 mg/kg/day Fol| T Folsiglen AHE =4 16
AlZE Aol AR & ZF AP AFELE 3AYL]
7 3 BAAREZ ARESIGIT

Al dfat ok FEES] YA

N

I':.;l H:é‘
1) Superoxide dismutase(SOD) A= =3

Flohe®} otting(1984)¢] hie] Slshel Z4stsich Al
o] 50 mM potassium phosphaterZ-8M(containing

Treatment
Group Mouse Fermenta Ginseng White Ginseng Radiation
(mg/kg/day) (mg/kg/day) {GyMhole body)
control 20 - - -
Radiation 20 - - 5
FG + Rad 20 500 - 5
WG + Rad 20 - 50 5

W Control : Saline (0.1 ml) was orally administrated,

FG + Rad : Fermenta ginseng (0.1 ml) was orally administrated for 7 days before irradiation,
WGE + Rad : White ginseng extracts (0,1 ml) was orally administrated for 7 days before irradiation,
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0.1mM EDTA, pH=7.8) 990 uf, 22 1740, Al 174,
5UM xanthine 17u0E @& 3 17409 xanthine oxidase
RE2E 7FHA] & WhEolAd &3% F717F 550 nmo|
A B 0,025 olite] HEE 2E3 HE 7 o
25C, 550 nmollA FEE F7HEEE £t soD &
AEE FHnh. sOD BT AV 2AdA cyto-
chrome C9] Y £L=5 509 AASH= 8549 k2 1
unitZ FAEHECH

2) Hydroperoxide €% &%

Hydroperoxide Z&7%-2 Simon P, Wolff(1994)¢] 2]
8 ArJele] &A%t 100 UM xylenol orange, 250 UM
ammonium ferrous sulfate, 100 mM sorbitol, 25 mM
HoSO7} He®s Z47bg o9t 9% FOX 1 Alofoz =
Akl AR 50 ueoll 950 WS E3SH & ALoA FA
30& ol WAFE thE, ¥4 EEist A" EFE
AAstL, 560 nmolX BFFEAR SHSGHeH, it
skeaiE EEAIGCR SHYT

3) Catalase(CAT) A E =3

activity= Aebi(1982)7} 7j&st WPHo2 HARYCE 2md
9] A8+ 50 mM potassium phosphate buffer(pH 7)
o} FAEIEsL 2uf 30 mM H:002 1m¢ A7HHcH I8
A, T ZFE ¥3ke 20ColA 28 Bt 240 nmofA
Z5ct o] HALIA one unit9] activitys= (pH 7) £
o 1pmol HoOE 23)I317] 3 BAsdt gAho ooz
Aozt

4) FAA

e AYZAde] digh AXNYE 24 4F R B
w27t A=7HE AFsh7] Hste] EAEA(ANOVA)S
FFaon, Tt F942 Student' t-testE
ol- g3t T8-S HSHA

>
I

iz

II.

l

AelAl s Rojgt dR2E(Co)dt HAMAES
WA RARHRad), WAM 2AF A B4E F
o Z(WG+Rad), AR 2ZAPD HEQJMEES T4 G
+Rad)Foj7 2 AYULE EFSt AFEE AAR 23
B2 ARl ol AT EPAAE s A
e AR B4%0 SODEAE WSl CATEA R w3l
THitslpd SHFHsE 58 ofdiel Zol dA HSinh

1. SOD&EHEE H3l

WAz Al g W AR FE2EQ Wols
HE A7) HolA QASEES AR 2AK B
gt ohs HAPARAR] 98 7He] ABlE fEsta
SOD #4909 AT HIE RAKF Zul= Table 2
Fig, 104 Yehfgict,

Table 2%} Fig, 1o]4 R HlQ} Zro] PAMHRARE
(Rad)-> A izl B3 §248(p<0.0) A Hast
Aok ey WA LEQAEEE Fol(WGHRad,
FG+Rad) 9] 842 4AHl= PAMIZARE (Rad) T =
of mlgj BE {94 A Hadhe FEFE Hlow,
19 9 7dA= dizdol B8 o] FIkskAY vl
o AFE Eoln 3 14URE dRTo] HsiA /<
3(p<0.0D) YA sttt

2 oiv] BAPAZAE(Rad) 9] AHE §o)AL vl
3 HH 1UAE AQgh 4A17F 9 7Y, 14Y4) SOD &
dol Fe4d AUA(p<0.01) ZTASH vhd, WAMARARE o
v} Wikl R ERINSEE T (WG+Rad, FG+Rad)2
4AZE 19E Al A 7Y, 14gA |94 A
(p<0.01) /o] F7staint.

ol2fgt Aitg Fdete & uf wiiwmt wEQM &
2 AAE T A9 AR 2o 594 9A SOD
84-& Z7FAA superoxide radical & AAE 4 o
22 A= WA aTE ST AbRHE

Table 2, Hepatic SOD activity in mice pretreatment with ginseng extracts

Days SOD activity(unit/mg protein)
Groups anr 7days 14days
control 81.58+6.7191- 51,2042,3962 53,97+5,0098 65.19+2.0111
Radiation 69.91+12 2493 64,79+6.4430 44,90+5,9646 35.14+2 6114
FG + Rad 63.31+5.6980 56.82+4,5658 53.77+4,0419 52.88+4.1927
WG + Rad 58.98+3.4810 55.67+4.4804 51.75+3.9652 48.5914,9753
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Fig 1. The change of hepatic SOD activity in mice pretreatment with ginseng extracts and or radiation,
The values represent meantS, D, *p<0.05 and **p{0.01 : Significantly different from Co group. #p<0.05

and ##p (0,01 : Significantly differmt from Radiation,

HRALA AR Ol A A3E superoxide radicalS WY
2 dayEEo] SOD 4is a4 B4dE F3A
AgE Rt MiEleas] e HIE AR
@t Table 37 Fig, 204 Hi= Hje} o] BPA}H =
AL F AR Rl eas HEFEES R T =
Abglrao] FHe AR Ay AR RARN(Rad) 9] 3
F2 BE g2 Hd] §24p0.01) YA F7HIA
o} E=3 Wik B3 E RSB RO (WG+Rad, FG+
Rad)9] Z-$- 4A7F, 14, 7Y, 4YH ZFole H|x3t
A Fo48 A FUHetlen wiqta daQidREE
Eoj(WG+Rad, FG+Rad)a}t WAL ZRARE(Rad) oA o
Zto] B3 §244(p<0.01) YA FFol F7Isct 4
A7 WA ZARE(Rad), WGE+Rad®olt, FG+Rad
Fojgos BE apiiSkpagige] dzdEc {94
AA(p<0.05) F7Fstact. 194, 7Y, 144 B5F ZF2t
WAL ZARE(Rad), WGE+RadSod, FG+RadEo]7o]
Al BT dASleadtERo] tiadtEet §2)44(p<0.0D) S)
A F7Fskrh

iz ofu] HARA
] B 4x7E 1Y

.

AR 4T FHE v
RER BVEEIEESE S R

dFol 3-94(p<0.01) Al F7FsH ¥hd, WA RARE
(Rad) div] wjalm} HFotEEE EojFEH(WG+Rad,
FG+Rad) 4AZE 19, 79 ¥ 1494, ZE 5=

= FoiTollA #94(p<0.01) A a3t

ojFidt AAE FHT & w of YA 2ARE(Rad)
EHSHH Wbt dE $EES A AR R A

T e BEE KO WA TN 5 9
FHOR WM PolENE ek 4 e ¢
ek,

o 1y
b s
¥ o o

3. Catalase 4% B3}

BAUEAIA B BAEE AT ol

et skeas 23 ez AT &

CAT, peroxidase, GPx(glutathion peroxidase)7} Q=

1 @H’Eh} SEINFEES IR R &
S CATEA THE HANA TABSAZRE A

LH 24E B3tk HFEEY A B BRE

HES] $i3iA CAT HEa B/44E AT

Table 49} Fig, 304 Ei= vfe} Zro] Wi} wtael

FEES YWAMRAE AR T AS cATY &

4L AR 21 AR AR (Rad) 9] CAT #A

=

b
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Table 3. Hepatic hydrogen peroxide content in mice pretreatment with ginseng extracts

Days Hydrogen peroxide content(mM/g liver)
Groups 4hr 24hr 7days 14days
control 6.955+6.600 3,286+0,123 3.980+0.1614 4.864+0,2393
Radiation 4.361£0.1838 4,106+0,193 4,573+0,2441 5.409+0,1112
FG + Rad 4,15140,1736 3.753+0.130 4.226+0,2856 5.085+0,1201
WG + Rad 4.254+0,1560 3.930+0,326 4,562+0,1011 5,135+0,1630

HE Control

H WG + Rad

HZO2 contents (mM/ g Liver)

Fig 2. The change of hepatic hydrogen peroxide content in mice pretreétment with ginseng extracts and or
radiation, The values represent meantS, D, "p{005 and *p<0.01: Significantly different from Co group.
#p(0,05 and ##p(0.01 : Significantly differmt from Radiation,

Table 4. Hepatic catalase activity in mice pretreatment with ginseng extracts

Days Catalase activity(unit/mg protein)

Groups 4nr 24hr 7days 14days
control 190,723+5.2149 193.613+4,7710 187.109+1,5611 173.319+12.5538
Radiation 186,399+11,7571 190.62312.9910 173,020£29,1853 169.843+10.2724
FG + Rad 193,916+10.0108 176.815+17.2279 182.185+4.8307 187.616%3,5869

WG + Rad 191.946+13,4225 194,238+5,1859 179.515+12,2839 179.07149,4227

S 40 -
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Fig 3. The change of hepatic catalase activity in mice pretreatment with ginseng extracts and or
radiation, The values represent meantS, D, *p<0.05 and *p<0.01 : Significantly different from Co group.
#p(0.05 and ##p<0.01 : Significantly differmt from Radiation,

AL 4AZE, 1Y, 7R, 14UA BEFE RG] b)s|
2144 (p<0.05) A AT,

ESH WA g QAR EE BoH(WG+Rad, FG+
Rad)®] ¢ 4A17HAol] YA ZARH(Rad) ot F7F8HS]
1 Hrio]| WG+RadFolFollAs thxH(Co)dt Ao &
gol B3t e FG+RadFo oA = thxel H]3|
Aol 74 A FTIstReH, 19Aols HAMZAL
Z(Rad)o]] W3] FG+RadBEoZE 7+AS5 WG+Rad®
oAolAi= AL EAo] HlSEHA LERYIIL thR7H(Co)
of ula} Hasiyet 74AE WAMIRARE(Rad)ol| i3]
WG+Rad%ol#1} FG+RadFoollA= EAo] §94
A F7FEIEE, 14YA= PAMARARL(Rad)ol] S|
BE FEE FoFoA &40l $94 JA SVt
gt olAY CEEE R 2RI v|lws|A A
HHo g A9 vlsgt &4E UstAY SVt A
S Uehf= B AHIRARERad)of] Bl 2E QL
HEEE FoPoA 194 FG+RadFods AlLjsti
Aol v%t EA4S UEPTIE TYA, 14URolA B
ol foAd A FUIsh YRTE oin] YA RARE
(Rad)®] A% Fo4S vws] HH 4A7h 1Y, TUHA,

1497 B CAT B4 Ao oA A Zhaskgich
W, AR ZARHRad)diy] W4k} HEQMEEE B
oj (WG+Rad, FG+Rad)2 194 FG+RadEoS A
QBtT AXZA, TAA), 14UA A G2l A BHAo]
F7Fst et

oIt AE Fstel & ul WatlAe] g o
A ekl 252 Xd g ¢ CAT EAjol 4
AZE, 7dA), 14D el g0l
A Hola ks 7 4 U2 o & U

B ATAL Wato] 2AbE A 19 f27) (@A
AR)ERE 1 A HE 3 EA(SOD, catalase)
o kst EFelyh Wik 8l FEQI A2l 9
: °1'ﬂr°ﬂ o FER FFE vAE
JAdzAR] o3l AF Tl BsiE
i 1, 74, UGR) F 22Z 5
of ¢+ H& W v dAEHst] FAetaL(SOD,
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catalase)®} IMISlrA FFHIE FAHOE AFE o}
S ok o AT AR gojanyt Waat daciah Fo
oA Akt UAjofl wat thekst FejR e
T A, wWARMo] =AM A ZrollA Fate) a4
grel giatst Bl S A AR
folE 77 YepditsL gk, SODEEE
S0 AMFEES] AAkAto|lE FEETH ot
F79 AAwAtol=rt AR 23ME Yetil= PDDA Y
AEdeld 958 Fol Uehiittn mustgen?,
T3t 5714 A delAe nEEZLeotoA AR
A L AMEZA £9] peroxisomeo|| A AT} superoxide
radical & A|ASH= SODE] E/do] Qe AlZdAdRE
o] BgHog zgsto] HL FATle AR Almd
T} SODEANSIE A7t superoxide radical® A|A3F=
AN ABPEE iEleAE Al CATSS 3HAtst
f4 9 GSHE 7132 ARgshe GPxol 93lA =3 4t
A2 AFAFIER A dApaPgelA HE BE44aE
AASC?, a3, o3t thAlPPoNA WALl 2AL
B AFH ThollA AR Holz|He] 4 AdEol UaE
EEo 2IET T 5 Stk

o e
oZ:

T
J

32944 % 9

e}

rlo

v. 2 E

WAz AL 8|4 A== free radicalZ ZHA|ZEZ
o] it MxAL s FHEA] 58e dovl=
ol o] EAdol QBN APEE B aAd o&
El= FABIEA(SOD, catalase)?] BAHE WHIe} A
Atao] a7 BRI AAEE TASeA FEsE
E5te] wilyl HhgolikssEol HRARA ZAM Q3] Y
2 34 2 Aol gk Wolante mjAls FF%E 4d
ato] A2 A= ofefie} At

1, A RARE(Rad) oAl e Hi2w(Co)ell Hsl SOD,
CAT?| FaAEAo| FAastgct YA W4H50 me/
kg/day)¥ LESIM FEE(500 mg/kg/day)S ¥
A 2APD Foidt Aol 47 AR 2A;
2o vl fa FATI} Frlste AR B

2. WAMAZARA(Rad) oA IIBkeae] T =
ol vl G244 AA ST
uho) AN} WhE oA 2&ES UMY AN B
A5t AFFoME WA ZARE(Rad)ol| B3] 24t
sheae] TR o) frald Al JAIE AU,

ENEREER
Q) 3}\ [e) u:]

B AAnE B o WaT SadiaREEe WA
47 ZAZS el e ol aut

QAo MHBo| 3RAFSLE A(SOD,

ol QFEES

catalase) 9] FAE F7le} ISk c]-aok o] ZAZ 7}
Aol AMHoz " wWeolgurh 9dlsSs & 41
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+ Abstract

The Radioprotective Effect of Ginseng Extracts on the liver
in Mice that was irradiated by radiation

In Ho Ko - Chae Chul Chang* - Jeong sam Koh"

Dept. of Radiotechnology, Cheju Halla College
Dept. of Chemistry, Kunsan National University
Faculty of Horticultural and Life Science, Cheju National University

Radioprotective effects of ginseng extracts on liver damage induced by high energy x-ray were studied,

To one group of ICR male mice were given white(50 mg/kg/day for 7days, orally) and fermenta
ginseng extracts(500 mg/kg/day for 7days, orally) before irrdiation. To another group were irradiated by
S5Gy dose of high energy x-ray. Contrast group were given with saline(0.1 ml). This study also
investigated the radioprotective effect between SOD, CAT, hydrogen peroxide and ginseng extracts on
hepatic damage. This study measured the level of superoxide dismutase(SOD), catalase(CAT), hydrogen
peroxide(H2O,) in liver tissue,

Administrating orally white (50 mg/kg/day for 7days, orally) and fermenta ginseng extracts(500 mg/
kg/day), the activity of SOD, CAT were generally increased and the hydrogen peroxide(H,O;) was
decreased, After irradiation, the activity of SOD, CAT were generally decreased and the hydrogen
peroxide(H,O;) was increased, Therefore, ginseng extracts increased antioxidative enzyme activity, And
We know that the antioxidatant effect of extracts from white and fermenta ginseng protect radiation
damage by direct antioxidant effect involving SOD, CAT. It was included that ginseng can protect
against radiation damage through its antioxidatant properties,
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