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Summary

The radioprotective effects of white and fermented ginseng on liver
damage induced by %Co 7 -ray were investigated. To one group of ICR
male mice were given white(150mg/kg/day for 7days, orally) and
fermented ginseng (150mg/kg/day for 7days, orally) before *Co 7 -ray
irradiation. To another group were irradiated by 5Gy(1.01Gy/min) dose of
Yo 7 -ray. Contrast group were given with saline(0.1ml). The radioprotective
effect between lipid peroxidation and antioxidation of ginseng on hepatic
damage were also investigated. The levels of superoxide dismutase
(SOD), catalase(CAT), glutathione peroxidase(GPx), reduced(GSH) and
oxidized(GSSG) glutathione, malondialdehyde(MDA), hydrogen peroxide(
H-02) in liver tissue were measured.

Administrating orally  white(150mg/kg/day  for 7days, orally)and
fermented ginseng(150mg/kg/day), the activity of SOD, CAT, GPx were
generally increased, and the hydrogen peroxide( H:02) was decreased.
After  “Co v —ray Irradiation, the activity of SOD, CAT, GPx were
generally decreased, and the hydrogen peroxide(H>02) was increased.
Therefore, white and fermented ginseng were increased antioxidative
enzyme activity. The antioxidant effect of white and fermented ginseng
protected from radiation damage by direct antioxidant effect involving
SOD, CAT, GPx were elucidated. The GSH levels were significantly

increased, but the GSSG levels were significantly decreased. The ratio of



GSSG/total GSH was significantly decreased in the fermented(150mg/kg)
and white ginseng(150mg/kg) groups. The level of MDA (malondialdehyde)
in hepatic damage by Co 7 -ray Irradiation was measured. The level of
MDA were generally decreased in the fermented(150mg/kg) and white
ginseng(150mg/kg) groups, and the inhibition was increased. After irradiation,
the level of MDA (malondialdehyde) was increased. Therefore, the fermented
(150mg/kg) and white ginseng(150mg/kg) increased antioxidative enzyme
activity. The antioxidant effect of white and fermented ginseng protected
radiation damage by direct antioxidant effect involving SOD, CAT, GPx.
Specially, It was included that fermented ginseng(Mi;M,) was increased
more than the antioxidant effect and the inhibition of lipid peroxidation

of white ginseng.
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o AelA YAE dle e 3704 AEAdME a9
AR A Fol whgAo] wl$- 2 superoxide radical(Os - ), hydroxyl
radical( - HO), hydrogen peroxide(Hs0-), singlet oxygen(!0s) S0 A5
Ay, A #ake w83k alkoxy radical(RO - ), peroxy radical(ROO - ) %
3 7o wkgAol Z guZS A (Packer, 1994; Graft 5, 1984)3to] A A
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olggh AMAELS FHY ¥, paragaut®t acetaminophen T ¥ 2
steEdo AW 4, AA=A] A7t Absh, w3 A9 2 gAbd I 2
& =94, 38 B4 A= Yoo FeAoR Aol F3HEH
(Inouye &, 1999; Kim, 2000; Janoff &, 1987, Hassan, 1984).

olE ML= AETAH ARED AZ, dMd, F, DNA sl st

(Harber %, 1934; Fridovich &, 1981).

T, ols @Aataed o7 AEwe B¥xsh Aty dwe dnts



2 Batol AAnus FUe FWsR;, 1 AR PR AL

R

= M 3ete] oY JHA AW HAtstE e gEe SIHANA AR 4bEhA

i

Fol Al Vlee AstAlZIER w3ket a4 Fofel o] HIIE

gt} (Schraufstatter 5, 1988; Bartoli 5, 1988).

webA ol g Aol wkH AWAE HF ¢ gr e @ 24

EJOEREH 222 HEEY] e HAAMAE 2 Ak A ol o]
So W3 Wo]7]HE  superoxide dismutase(SOD), catalase(CAT),

glutathione peroxidase(GPx), glutathione S-transferase, peroxidase % 2
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kst @49 7 vitamin E, vitamin C, glutathione, uric acid 53} %
3 X
=
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FistEdol EAFoEN SN S A AY, BAAH
25 AATowN 2282 BE3 3 ¢ UH(Fridovich, 1986; Cohen %,
1983; Halliwell &, 1982).

WelA 3aks §4¢ SODE superoxide radicals #AFe 44 E HSHA
7l WEs Fuiete ZAEA EZHEEY AEA o EAstE Cu,
Zn-SOD(Hass &, 1982), WEZEgold &A= Mn-SOD (Fridovich
5, 1992), E. coli®l @A o= £z ¥ E Fe-SOD(Fridovich 5,

B

.

24

o]
P

1973) 5°] = Aoz

SOD
20,7+ 2H" - H,0, + 0,

T3 CAT, GPxeF #e @dxsgas H2kst441 A2 hydroperoxide
(LOOH)E *Fallgt 53 A4z dIAPoZN MxmAde FHF wfddzt

=
2 #8383+ alkoxy radicalel Y hydroxyl radicalZ2 58 A X E H 5 Sk},

2H,0, catalase > 0,+2H,0 Catalatic activity

H,0, + 2GSH GPx = GSSG + 2H,0

GPx

Y

GSSG + H,0 + ROH

ROOH + 2GSH

AA We A AAAR dexl dsEde Sdd S FEHAS
(GSH) GPxel o8] #astsras AAGUA A (GSSGow das
31, GSSG+E glutathione reductase®] 2]3t9] NADPHE AFE3sIHAA A

GSHZ #eso] S4dsa2ry Axg nedted $23 988 I



+ GR
GSSG +NADPH + H > 2GSH + NADP+

TEx24 o EAQL FistE A GSHS glutamine 2F, cysteine 2
glycine] ZA %3 tripeptideZA FEH A =dd FHLsA Eoldomn, o

oA cysteine A& Foll FAHEC] FEl7lE AAGE 71AS HERAT

olg]gk GSH7F AA Wl Aol HH Adaist wgs F3A7]H,
GSSG/total GSH Bl &2 ZAAE o Atststdukg 3528 A e ¢
F7bel T8tk GSSG A2 A AP F8& BFH ARV o
7] Wio] AARAE Jry 24 E49] Fd AFHoR Aol gl
= Aoz deA 3 Jh(Vendemiale 5, 1989).

e ol 22 AA el o7l ool xHHEAAY AF =24,
stata aE Yste] HAL] Al A LA &FE A
g 74 23y A~Ed ~(oxidative stress)7F ok E o] A TS FA G
AE AAHe] Ex A gAto] st ot HA &84S Yo AH
w3tk o Yol A A #4kst 34 o) A malondialdehyde

_ﬂ_
(MDA)7} B 5w (Takeda % ; 1981), Al Eol| At3}2 ~EHAE Fo] A

2. WAL S Fafe A EEE I

WARd o] AEA ] ZALEHH A ZF ] AR xALE o] =3 &S 6
o] free radical® A sti, DNAE A At 2 7tudgdA S st AR 9
A% A& AEAolv Alxute xALE o MEXE FASE L&A Fd

IR+, ROO - $)1t #714 #&71(0H-, O, -, H* 5)2 14502 44
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st} (Singh and Singh; 1982). oj7]olA AAHHA FEl7le A= gutsS
E3lo] FAFEQ(H,0, R-SSH %)& A A 3a(Anderson; 1984, Ozkan %;
2001), o] FAbEol & Qtow FFake] S 435t DNA, RNA, @i
ol ZETy. 2 Az A2y 728 es WEAIL FH % Vs

A wgs Eulale] AEAHG ANELVH AFLAA 9 FHAE Fura

X3 DNAS Fx4HE RNAE &Fsto] dulds A=, ol 7]
ol AR FHAA EdRel fE doZ F Slth(Hassell and
Dratt; 1977). M EZ=g ot ATP A4 322 TCA cycles E3to] A3t
gtA oA ATPE AAsk=dl, ol 7o HAINZAIR sagor A

EolgA e B Ast B Axe] VeASE HAFORA AEAAS

wooL

it 283 vEZEFole MELVIH Fol WA Aol THE

Ju(1993)= QAR Fo7k g el F4 S F3letH, o= DNATA 9
2 wEolgta Raustdth mEkA AHe ek Aske] Fols WA
o3t frred
moolgl e o] fr 2 wuld A BstE FHAAdAY g FHE
Wake Aoz Bt 7 5(1990)& v Eg&o] wataty Fol Af
Oz op7jse oy Bees AdAFgozy g TASE BaAd &
e BIE g9t & 51972) AFA XA AE wo FZs)

<

% & nonprotein-sulfhydryl®] &&Fo] A4t FojtoA GFAHo=Z {4

free radical® A|EZ 9 A L W5 HELEES 5= ZAoZE Hol

Hed, ol ditel XMEAR AF A& PEAE0 Ao AL
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Table 1. Ingredients of ginseng(®; 1994)

Composition Content(%)

Saccharides
Organic Carbohydrates 60~70 (mono-, di-, tri- and poly-)
Crude fibers

Pectins
Proteins
o Peptides
N-Containing substances 9~15
Amino acids

Nucleic acids

Alkaloids

Protopanaxadiol glycosides
Saponin 3~6 Protopanaxatriol glycosides

Qleanolic acid glycosides

Lipids

Fatty acids

Essential oils

Phytosterols
Fat soluble components 2 .

Organic acids

Phenolics

Polyacetylenes

Terpenes

Vitamins 0.05 Water soluble vitamins

Ash 4 Minerals

Inorganic Moistures 9~11




SFh

Protopanaxadiol Protopanaxatriol Oleanolic saponin
. . Content(%)
Ginsenside R: Rz white red
Protopanaxadiol saponin
ginsenoside —-Ra; -Glc-Glc -Glc-Ara(pyr)-xyl 0.03 0.02
-Ra ~-Glc-Glc ~Glc-Ara(fur)-xyl 0.02 0.03
-Ras -Glc-Gle -Glc-Gle-xyl 0.005 0.005
-Rb, -Glc-Gle -Glc-Gle 05 0.4
-Rb2 ~Glc-Glc ~Glc-Ara(pyr) 0.2 0.2
-Rbs -Glc-Gle -Glc-Xyl 0.05 0.014
-Rc ~Glc-Gle ~Glc-Ara(fur) 0.3 0.1
-Rd -Glc-Gle -Glc 0.2 0.036
Protopanaxatriol saponin
ginsenoside —-Re -Glc-Rha -Glc 0.2 0.2
-Rf -Gle-Gle -H 0.05 0.066
-Ra: -Glc -Glc 0.2 0.3
-Rg» -Glc-Rha -H 0.014 0.034
-Rgs -Glc-Gle -H 0.0003 0.014
-Rh; -Glc -H 0.0015 0.013
-Rho -Glc -H ND 0.001
20-glucose -Rf -Glc-Glc -Glc 0.005 0.008
notoginsenoside -R1 -Glc—xyl -Glc 0.002 0.007
Oleanolic acid saponin
ginsenoside ~Ro -GlcUA2-Gle -Glc 0.04 0.04

Fig. 3. Chemical structures of ginseng saponins.
Ara, arabinose; Ac, acetyl; fur, furanosyl; Glc, glucose; Glc

UA2, glucuronic acid; Ma, malonyl; pyr, Rha,

rhamnose; Xyl, xylose. (Shibata ; 1974)

pyranosyl;
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2RI (TLO)E &9 o] A8 22 oleananes AFE WSl ginsenoside-
Ro¢%} ginseoside-Ra, -Rb;, -Rbs, -Rc, -Rd, -Re, -Rf, -Rg; 5o = % H3}
% th(Shibata; 1974).

AF7HA 1E A4 Z5E ginsenosidegtal W3k oF 34%F 2 saponin©]

EoEgom vgie Fx4 EA ue}t diold, triolAl ¥ oleanane &

A4 kst g W o G Aol digh A7 33 A
A 5(1996) A4 AFEU o] A A2l ginsenoside-Rby, -Rbs, ~Re, -Rd,
-Re, -Rf, -Rgi, ~Rh;, -Rhy %9 ginsenoside Rgs%to] CATO A& tx
THET 94 A F7FA A 1L, ginsenoside Rby ¥ Rece GPx 84S &
JEA A e Al 3F . Panaxydiol, panaoxynol, panaxytriol 2] polyacethylene

A AR tEA BRI AE(Ju; 1993), polyacethylene® &4+3#8(2 %
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ZAs A3 diolAl AFEWQ ginsenoside Rbi ginsenoside Rd® 7} &

dgetRon, HFHoz Axd giA=E<0 20(S)-protopanaxadiol(PPD),
20-0-B-D-glucopyranoside 20(S)-protopanaxadiol(M1; Compound K)o &,

trioldl AFEWU S 20(S)-protopanaxatriol(PPT) H3tx o] A3, F4240]

<7F Ava it
RJW W
oH ®
i
A Rl HO H
| ..IJ H m";a: e
o G.Hf"“'l. x E b o Ry r

20{5)-protopanaxadiol-type 205 )protopanaxatriol-type

Rb- Rb: Rc Re Rg:

I T

*"’”:S,"'KTD'\-‘.A\[-' "'"W«.ﬂ-,[f :‘W
oA Mz =77 Ma o o M
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L [s] M W"_{ 1
Sad- 1 o™

Fig. 4. Metabolic pathway ginseng sapoins after oral ingestion

(Hasegawa 5, 1996)
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A8 F 52 Shizuoka 2 ¢ 5 & A EH (Shizuoka, Japan)ol A U 479
o] ICRA A BHAEA ALo] 20:2C, F%=7F 50£5%, 12417 H k7] 9
AbE A A AEE AFHE AR} 25 AFEA H9A std e, olet

& 2NA 154 AN F AFo] 25~30g9 BANL Ay 7}
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=
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AleFe  xanthine monosodium salt, xanthine oxidase,
cytochrome C, hydrogen peroxide, glutathione(reduced), B-NADPH,
1,1,3,3-tetramethoxy propanol, bovine serum albumine &< Sigma A%<

ARG, NaxCOs & 718 AlFE2 ARt S5 %S A&t =9

AT g oAt YEAH(F) SR EATFAZHE BSS Pol A&}
ATh.
3) FaAdA

H Ao AlgdE waolare zyreet 9 A~ (Prevotella oris)T < i

43te] ginsenoside Rgs, ginsenoside Rgs, ginsenoside Rhs, ginsenoside

R @48 43 Mga F 449 2d02 &% $8, 4%

) )

ft

z4
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e
=

-

)
fot

oL 720413 AT EstERA AHE AFEIES Az

oot

4~

o
H ZAbol M (Hasegawa 55 2000) 53], A4, Ao Al#y = 34
Bt} 20(S)-ginsenoside Rg3, 20(R)-ginsenoside Rg3, Compound K(M,),

20(S)-protopanaxadiol(PPD), 20(S)-protopanaxatriol(PPT)&s 2] A2 3

o] & ¥aH Faelth (B 55 2004)

4) 44717

A 717125 A EY 7] (Beckman J2-2401PC, USA), w}4)7](Wheaton,
USA), #3333 %4 (Shimadzu UV-2401PC, Japan), %A < W% 7](sin
DF9007, Korea), =73 A Z7](Millipore Milli-Q, USA), A% 7](Brema
HB802), A& (Mettler AT201, USA), 253 v} 7] (Branson 3210) ¥ -2
% (Eyela SB-9, Japan), 11& 93 ZvE 17 9] (Shimadzu 10A, Japan)

= A&kl

5 4d5E Ad
WAbY R afE HESZ] st Table 13 #Zo] Ads&E9 45 5
& 1o ® st tZ(Co), AN ZAFE (Rad), WAHWG+Rad) ¢
EYH[FGHRad) Folat 5 F 4 o= LReAT T, T
Az T/ 01ml/days A7 Folatdal, FaddiFoas WAL
zAb Aol 79 %9k 150me/ke/day S Fol AT Felahvh Ed, WAEF

TS WARA ZAL Aol 79 F<b 150mg/kg/days F ol AT Fols)

1o,
rx
oft
o
—_
oty
o

AR zA = OCo 7l AYE o] 835 5.0Gy(1.01Gy/min)e

RESEEE ]
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6) EAAE A=
A7) 16417 de A7 AHAE AF @A & 7 24& A

Fatol A7k BYHGSE AHF B AR FFHA 4 29
|

r
X
ol
ol
£
m U
2
o
)
A
ol
O

2

$44 Aee Qe agsel dol Mz 39

o

™, sucrose/EDTA(0.25M/ImM) &8 231 v} 7] (glass teflon homogenizer)

35t 10% dF2AAS WHEQQY. o] A A NS A EE(900g, 15%)3F

_I

=
o FANS FHe S 23 LA E(24,000g, 108)stA . Ao A
(cytosolic fraction)S SOD, CAT, GPx &4y #}atslyi FFEAL 2

ety 2TEAL, Bud G ZANEE ASHAT

Table 2. Classification of experimental group

Treatment
Group Fermented ginseng White ginseng Radiation
(mg/kg/day) (mg/kg/day) (Gy/whole body)
Control - - -
Rad - - 5
FG + Rad 150 - 5
WG + Rad - 150 5

Control : saline (0.1ml) was orally administrated.
Rad : saline was orally administrated for 7 days before 7 —irradiation.
FG + Rad : fermented ginseng(150mg/kg/0.1ml) was orally administrated for 7

days before 7 -irradiation.
WG + Rad : white ginseng(150mg/kg/0.1m¢) was orally administrated for 7days

before 7 —irradiation.

AARNES ZAHE 7] 9t 1 2SS A7 SEE9(0.15M KCl,



2omM potassium phosphate buffer/ImM deferoxamine mesylate, pH 7.4.)

of vhalstel AAT AT F BAARL A

=1
N
i
i
=
&l
_0|L
2
o
pe
S
>
Fe
r
o
ot
off
)
BN
o
o
M
=
_0|L
32
)

HPLC %A+ Shimadzu 10A system(Shimadzu, Japan)ollow, Z& &
p-Bondapak Cig(Waters, 3.9x150mm, USA)S A}&3tt. ol &A2
acetonitrile(HPLCH, Merck, USA)¥} HPLCE ZHF0]d o™, acetonitrile

of v && 156% A FH 35%, 60%, 80%= Aoz =#FATt. e

a9

AL F452 1.0m/minel At A 2rtE 12 UV/Vis(Shimadzu 10A,
Japan) ¥ ELSD 7% 7](Shimadzu EL-10T, Japan)ZE o] &3}o] 73]

t}.
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2) Superoxide dismutase(SOD) &4 =34
Flohe9} Otting(1984)¢] Mol o]&te] Z=AH3Ett. Al d#do] 50mM
potassium phosphate &4Z&9(0.1mM EDTA, pH 7.8) 990u, SHF<+ 17

wh, A& 17u0, 5uM xanthine 17 E ¥ F 174029 xanthine oxidase(A|

2l
Ll
N
)
o
ol
N,
&2
flo
[-'E
olo

ANA FFE S7F7F 550mel A 3 0.0250] o]
!

SOD &4& T3t SOD &4 9o Ao A cytochrome Co ¢

£

ol

=5 xd3 )5 74 v 25T, 550mel M FF = 57t

Jp~

2 =
e &3

£2g 50% At Bae 49 lunit® EASA

3) Hydrogen peroxide % &3

Hydrogen peroxide =742 Wolff(1994)¢] & AF&3tth. 100uM
xylenol orange, 250uM ammonium ferrous sulfate, 100mM sorbitol, 25mM
H,SO7F I &% 244248 33 8948 FOX 1 Aoz zAsa, AlE 50

wloll FOX T AleF 950 E &3t & Ao Ha 308 o4 WA o

4) Catalase(CAT) &4 &4
CAT &4 =42 Aebi(1982)9 o wet S43tAth 50mM 14kgh

Zd(pH 7.0022 FXAZ =HAE 20mo] 30mM H0; &4 1.0mE 4

_18_



e % 20ColA g 240mel MY FHE WaE AT ard FA
e 1% 59l Iymole®] H0,3 FaA7)E 549 FL lunits A
=

5) Glutathione peroxidase(GPx) &4 &4

GPx#/d 2 Flohe 5(1984)¢] el ol& =43s4ith. ImM EDTAE g
freb 0AM QIAFSZ A (pH 7.0) 500uxLel 1000 FHAHA R, 0.24unit9]
glutathione reductase 1000, 10mM GSH 100uE Yi HA w&Ho =
=7F ImMe]l H %5 NaNsg FH7bsto] 37Tl A 1023 w8412 v 340

mol A 3% E9 NADPHO % W32 248t 44 %#ee § we

HAE ZARAT NELA WL A9 B BAow ZAAR YAl
ARPFAL 9 FRE W2 4sgon, e e Ao o8 &

A = 0.868 (INADPH] / [GSHlot)x(Vi /Vs)
o714 A; 484, [NADPH]; NADPH §=%3} [GSHlo; GSHe A&

FE, 6 W AR Vi S e] &5 Vs 2o S ol

6) Glutathione(GSH) % =4
b Z2A o A9 total glutathione(GSH + GSSG)®F GSSG HH & Tietzed

H}r

oE

S W3 Griffith(1980)9] ol o8] =A 3kt Total glutathione
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o A#e 0.3mM NADPH/0.125M ¢14kk&=8 94 (6.3mM EDTA, pH 7.5)

bl

s =%

o

70010, 6mM DTNB &< 10040, 200102 S 74 A &S 30T
2 ZHH & cuvette holderoll A 43%3F kA SAI 7 thg 412mol A FF=
WshE 183 SA8AT GSSGe B¥2 GSHE AAs7] d3 SHA=

o} acrylonitriles &%3to] 6027t WA g ot total GSHS 22 =714

A glutathione reductase(200 kU/#¢) €4S 20ul 2 F7F5Fe] & A

£

=9 WSHE YAtk GSHE F3E bg o o5l Ausd

GSH %% = total GSH¥% %= — 2x[GSSG]

7) Malondialdehyde(MDA)9 3% &34

A Qo] BitstE<d MDA Z4 S Erdelmeier §(1998)9] W& o] &3}
Aok 2 2AH] 10% TE A 02meet 02N HCI 0.1mE &3t 60T
A 80wxt 7hdete] AEE VRS A7l AlEol 04mM  1-methyl-2-

phenylindole 0.65ml¢t 37% HCI 0.15m0E 2o SFAIZHT. 45T A 403

(

Fob A7 the QAR 0,000g 10%)3ke] de dANe FHEE

586mmoll A A AT, FEAFASE A7l st 1,1,3,3-tetramethoxy-

A Sk EF2 Bradford 5(1979)8 WS o] &3tk 95% o gs &
50mloll Coomasie Brilliant Blue G-250 100mgS =59°] i 85% <14k 100ml <+

3t

ShiA

28 Hete HE 297 10007 JEE 3 8 5008 7Eba 15
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1. 43 T g4e ginsenoside & #F

=
ft
BN
>,
i
o
frt
3
>
F
e

A3k drgolatel JW ginsenosided 3 ¥

ok

FHr 8-S A2 ZoldS vluwstgtt. HPLCE 4% Alxd T
+ ginsenoside Rby, Rbs, Re, Rd, Re, Rf, Rgi, 20(S)-Rgs, 20(R)-Rgs, Rhy,
Rhs, M1(compound K), M4(20(S)-protopanaxatriol), M12(20(S)- protopanaxadiol)

3w FES AN

N
=1

o]1o.m, Fig. 59} #o] HPLCE &ste] &%
AT,
A AFE IS e T EE Table 304 K= wpeh o] FA4t] ]

wokaL, WA Fx2E ol

ol
ol
0
1=
o
2,
X
2
¢
2
o
il
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el
L
=

>

. 3
iCial
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ol
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Table 3. Composition of ginsenosides in white ginseng and
fermented ginseng(unit : mg/g)
Ginsenoside White ginseng Fermented ginseng
Rby 6.29 0.28
Rbo 3.65 0.30
Re 3.93 0.15
Rd 1.50 0.47
Re 2.22 0.09
Rg 1.19 0.05
Rg> N.D 1.29
20(S) Rgs N.D 4.33
20(R) Rgs N.D 3.80
Rh; N.D 0.32
Rhy N.D 0.05
M, N.D 2.99
My N.D 0.05
Mo 0.23 3.85
Total ginsenoside 18.61 18.02
Diol/Triol 4.46 9.01

_23_



Rb,

Rh'b

Rb,

Rc

20(R)-Rg,

20(S)-Rag, J

Rh,

AN

PPD

Rg, Re RO \( * PPT
Rd
<1 T Bl P an an L) B T AL L] o i L) ns ALL)
Standard

2 7 i W an a5 na w5 [ e 0 75 an [ ™)
M

White ginseng

- T

20 25 0 a5 an a5 50 55 0 65 0 7% a0 [ an
Maunes

Fermented ginseng

Fig. 5. HPLC

commercial,

the
and

detected from

white

profiles of ginsenosides

fermented ginseng, ginseng,

compared with chromatograms of the standard authentics.
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2. SOD &4 ¥t

bR EAbe] Tlg WA wEelde] AN HEEnE el 9%

=
& fr=ste] SOD 242 e W3S Table 49 Fig. 601 WeEbH At

WA AT Rad) & BTl wste] 1A% £ 914 (p<0.05) QA F7
s, 79 2 ULANE FAH 00D QA AasHTh EF, W
(WG+Rad)3h 2 E QAT 2(FGRad)S] B4 E 4407AE ool 13
of ¥ f4(<005) A #aE 4FE Bgou, 19AE B0
s Tt 79 2 4L A e HERel sl %94 (p<00l) 9
2t

AN ZAES tEToR o] it Folwe 447 1A E HAA

A Rl Fade

=

f
o
I

ZApol Hate] &Aool Agkou, 7Y R 149A = SODY &4 o] #9
4 (<0.0D) A S7FHE E A

oY Adys FEE

2
=
X
o
e
ol
r o
X
—m
s
=
rlo
ok
>~
ol
°x
BN
>~
ol
=
=
=
o

ol SOD?| S F7HAH L
TaE ASAEd Aom 3
oA SODZEA S ArdEol F7HAA A W

T A
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l4day
108.48+3.34
58.51+4.36
87.94+7.06
80.86+8.28

Tday
104.97+1.59
66.63+3.87
95.61+6.40
80.80+10.22

+9.14
+7.98

lday
104.60+3.93
123.80+6.44

110.61

SOD activity (unit/mg protein)
113.74

R R R RIS
R RIS
BRI
BRI
RIS
L0000 e 000000 e Ot I I N ONIIINata e ee%

*kH#

14 days

IR I EITIITT R IIIIILR R IIIIIIIR X IIIIR
B R R S RIS
atotetatetetetoretatoretutetotetoretatorasatotoretotosetoresetatoretotosetoss
RSO EISIREIIES
BRI

*it#

PR LIRS

4hr
78.37+7.05
73.01+4.31

101.00+8.32
86.54+15.17

tzzzzZz2 Rad

[ control

4 hours

B FG+Rad
WG+Rad

of y —-irradiated mice

Period
Group
control
Rad
FG + Rad
WG + Rad
150

Table 4. Effects of ginseng pretreatment on hepatic SOD activities

100
50

(ursyoud Bwyn) Ananoe aos

ffected
and
mean=*S.D.

significantly different from
significantly

ies a

ivit
ginseng

represent

##p<0.01

fermented
values

Groups
The
— 26 —

#*%p<0.01
#p<0.05 and

ion.
different from Rad group.

t

ginseng,
ia

d

*p<0.05 and

Time-dependent change of SOD act
—-irra

6.
white
DOSt
control group.

Fig.
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Effects of ginseng pretreatment on hepatic hydrogen

Table 5.

peroxide contents of 7y -irradiated mice

Hydrogen peroxide content (mM/g liver)

Period

lday Tday 14day

4hr

Group

4.20£0.16 4.13+0.17 4.06£0.20

4.15+0.16

control

5.24£0.25 4.75£0.25 4.52+0.09

4.49+0.19

Rad

4.25%0.10

+0.30

4.39

4.79+0.17

4.28+0.18

FG + Rad

5.03+£0.33 4.74+0.11 4.29+0.14

4.38+0.16

WG + Rad

[ Control

tzzzz2 Radiation

B FG+Rad

XY WG+Rad

R RIRAIRIKRAIKXANNK]
R
%% %6 %6 %% %%}

*%

PR LTI TIXELLLX]
R IS
00 000N ss50oey
0 A Ne830050000
e e 00000 I IsS05e
e e e 0000
KRR R R R RRRRRRRIRRRKKKRN]

*%

R R R KRR R R ETEIIN
e s 00 e S St
RO
R RIS
R e asoasoteoee]
B R R RRRRRRRRRARRRRRRERY

(49A17 B/Nw) Jusyuod 20’H

7 days 14 days

1 day

4 hours

Groups

Fig. 7. Time-dependent change of hydrogen peroxide contents affected

The

fermented ginseng and post-irradiation.

white ginseng,

#%p<0.01
#p<0.05

*p<0.05 and
control
significantly different from Rad group.

D.

represent mean=*S.

values

and

group.

significantly different from

##p<0.01
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A, 14dANA Aol gadrh. 58 TIARE FEANRAT
(FG+Rad)¥ WAHFol 2 (WG+Rad) > oA AA(p<0.05) FFAaksith. o] 2
g A5 FTFpstel & w WARA AR g WAk B gAEs AAHE
A9 CAT Ao 794, 1444 Ao, o= glutathioneE 7] &
2 3e FAstas GPxb HaterAE CATHTE ff &40z A As)

A7l HEo = AZHE
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Table 6. Effects of ginseng pretreatment on hepatic CAT activities

of 7y -irradiated mice

Catalase activity (unit/mg protein)

Period

lday Tday 14day

4hr

Group

274.98+£10.01 274.96£17.21 243.99£18.05

265.331£32.08

control

264.061£16.92 262.49121.56 233.83£12.48

265.09+18.13

Rad

226.57+7.21

9.78

230.96

+24.61

252.99

+17.87

270.16

FG + Rad

231.90+14.92 203.22+9.75

+8.85

274.76

+20.31

264.64

WG + Rad

[ control

Rad
B FG+Rad

vz

XY WG+Rad

RILXIILRLL]
RO

R TR T LT LKL TLLTLLLLLRLE
B R R RIS
B R R IRIIIIIIRLKL.

400

T T
(=4 (=]
o [=]
(e] N

(urag0ud Bwyn) Ayanoe asefe)

100

1 days 7 days 14 days

4 hours

Groups

Time-dependent change of CAT activities affected white

8.

Fig.

ginseng, fermented ginseng and post-irradiation. The values

represent mean*S. D. #p<0.05 and *#*p<0.01

significantly
##p<0.01

#p<0.05 and

significantly different from Rad group.

different from control group.
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Table 7. Effects of ginseng pretreatment on hepatic GPx activities

of 7y -irradiated mice

Period GPx activity (unit/mg protein)
Group 4hr lday Tday 14day
control 5.04£0.14 5.06£0.14 5.10+0.14 5.09+0.14
Rad 4.47+0.27 4.09+0.31 3.82+0.29 3.93+0.30
FG + Rad 4.65+0.22 4.35+0.16 4.51%0.08 4.67+0.09
WG + Rad 451+0.06 4.20+0.32 4.27+0.12 4.45+0.13
10

Co

Rad

FG+Rad

WG+Rad

Fig. 9.

Glutathione peroxidase activity (Unit/mg protein)

0 7 N RSN 75
7da

Groups

Time-dependent change of GPx activities affected white
ginseng, fermented ginseng and post-irradiation. The
values represent meantS. D. *p<0.05 and =##*p<0.01 :
significantly different from control(Co) group. ##p<0.01 :
significantly different from Rad group. “**p<0.01
significantly different from each ginseng group.
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Table 8. Effects of ginseng pretreatment on hepatic GSH contents

of 7y -irradiated mice

GSH content (umole/g liver)

Period

lday Tday 14day

4hr

Group

5.28%0.35 5.22+0.37 5.22+0.37

5.3510.43

control

4.22+0.26 316+0.14 3.33+0.14

4.48+0.08

Rad

4.81+0.27 4.55+0.24 4.94+0.26

5.12+0.29

FG + Rad

4.78+0.31

+0.48

4.49

+0.30

4.68

+0.38

5.06

WG + Rad

10

(49A1] 6/|jown) JudlUOI BuOIYleIN|6 padnpay

Groups

10. Time-dependent change of GSH contents affected white

Fig.

ginseng, fermented ginseng and post-irradiation. The values

*%p<0.01

D. *p<0.05 and

significantly different from control(Co) group. ##p<0.01 :

mean=*S.

represent

A%p<0.01

significantly different from APAP group.
significantly different from each ginseng group.
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Table 9. Effects of ginseng pretreatment on hepatic GSSG contents

of 7y —irradiated mice

GSSG content (umole/g liver)

Period

lday Tday 14day

4hr

Group

0.45£0.04 0.46£0.04 0.44+0.04

0.44£0.05

control

0.49£0.05 0.53+0.05 0.56+0.06

0.46£0.05

Rad

0.49+0.07 0.47+0.07

0.47£0.07

+0.06

0.44

FG + Rad

0.51+0.08 0.49+0.07

0.46+0.07

+0.07

0.44

WG + Rad

(49A1] B/|own) JuajlU0D duolyleln|b pazipIxQ

Groups

Time-dependent change of GSSG contents affected white

11.

Fig.

ginseng, fermented ginseng and post-irradiation. The values

represent mean*S.D. *p<0.05 and **p<0.01

¢ significantly

#p<0.05 and ##p<0.01

different from control(Co) group.
:Significantly different from radiation.
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Table 10. Effects of ginseng pretreatment on hepatic GSSG/total

GSH ratios of y -irradiated mice

GSSG/total GSH ratio level (%)

Period

lday Tday 14day

4hr

Group

8.53£0.80 8.85t1.16 8.49+1.19

8.28+0.78

control

16.86+1.68 16.69+1.66

11.61+£1.25

10.40+1.16

Rad

10.90£0.95 9.60+0.84

10.10£1.76

+1.54

8.85

Rad

FG +

12.17£1.74 10.81£1.55

10.27£1.10

+1.59

8.93

Rad

WG +

*kHH#

-
N\
§
\
-
.
\
§
_

a

>
[
°
<
-

*xH##

)
>
o

A

°
~

25

20 -

15
10 -
5
0

(%) oliel HSH [e10}1 /HSSD

Groups
Fig. 12. Time-dependent change of GSSG/total ratios affected white

ginseng, fermented ginseng and post-irradiation. The values

#*p<0.05 and #*+*p<0.01 : significantly

represent mean*S.D.

#p<0.05 and ##p<0.01

! significantly different from Rad group.

different from control(Co) group.
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l4day
23.50£1.30
27.58+1.50
22.83+0.81
23.87+1.31

Tday
23.94+0.76
31.92+1.59
27.50+0.56
27.13+2.27

MDA content (uM/g liver)
24hr

24.51+1.48

31.01+0.68

31.21+1.03

28.19+2.128

4hr
24.02+1.59
30.68+1.17
24.82+1.173
26.56+1.109

B FG+Rad
Y WG+Rad

vz Rad

[ control

of 7y —irradiated mice

B %
B RIS
B R
BRRRRRRRRRIRIRIIIIIHIARAIRIKS

B BRI,

oo S 00s800000%
O 00 000000000090003090%
R R R SRR IR

B SRR,
0o r e et o ta e o e et o e Lot e 2o et oo tate oo tatetotetotytetoteds
[SLLLLLOI OGS IS OGSO IO IO 99.9.9,

1 day

0

Period
5

Group
control
FG + Rad
WG + Rad

Table 11. Effects of ginseng pretreatment on hepatic MDA contents
Rad

(19A17 B jjowu) sjuajuod yamn

significantly

14 days
#p<0.05 and ##p<0.01

7 days
significantly different from Radiation.

Groups

_43_

4 hours
Time-dependent change of MDA contents affected white

ginseng, fermented ginseng and post-irradiation. The values
represent mean*S.D. *p<0.05 and **p<0.01

different from control(Co) group.

13.

Fig.
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WA 2 A (Rad)el 1 Feke] Frbahglth WAbs W EQFolEe]
gzl Wekel 19, 79 2 149A 1 el FrsAAR, PAREA
Z[Rad)el Heke] MzaAY gasATh £, WART WEA Fol T

ol 7 grael grastgon, ot FUWaHFEt WA Wu

Lee 5(1991)& <l4te] aatstzr&& AA oA st 9lste] 2
o e & FEES A7 Fo(25mg/keg/day)dt AT, AFH ] Thel A
ol Mstol Qe & FE= Folwol SOD, CAT, GPx 3 GSH
reductase®] /o] T7Fge B o, oo uwe} HAbstagiof FhiFo]
At Baoh FARSS T AR AR A" GANAE A E
A HAsFAE AASIE CAT 2 GPxe &4

=
o A AR A dEeel ds PAARALE ANEARAE o

o

stthrb 14, 79, 1494 2% E4do] ZAasdtt. LYy AR 2 AR
Hlsto]l Q1A Folid &Aoo ANTA S} 1dA= A Hl =AY HAE
staL, 53] CAT o] 7dA9 14 Ao FHastAt. ol glutathione
= 71A= st= s asL GPxb AAdseas CATEY ¢ ag4o=
AAsG 7] WEoz Azdr #(1990) 58 paraquat Fo] AFH 7o =

FE=ol sl B A= dFS AT 23, paraquat &



T4 AA(P<0.01) &4 Srtation Hadito] MARTGE &40
2 GPx 84& ST7MA AT Deng 5(1991)2 ginsenoside Rb;¥ Rgeo] 3
AArst gohe dotry] giske] #F 7 mpel 2R Fel 10 '~10 “mol/ 4
%9 ginsenoside Rbi¥ RgyE T39S 4% MDA 4 A #

2 (P<0.05)8F5 &™) CAT, GPx Ao F7hstsithal Baustglit. Kim &
(1996)2 PDAAF*E (ginsenoside Rbi, Rbs, Re, Rd)¢ PTA AFEd (R,
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b

W GPx 7F Stk o frej Aol glalth o]+ ginsenoside 7o #, Fo

%
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7F AlAE = 1495 FEleA AT T A GPx 24 T7HE &

4 AU

o7 H3E 1, GSSGE gluathione reductase] ¢3¢ NADPHE A & &}

WA tA] GSHE SdHo] SAHMARNE AEE BRosted 23 9

Vendemiale 5(1989)2 A x2 Fo GSHe ZEe A &@Hfiaks dbg-&

Lo

XA 71, GSSG/total GSH M &> ZAAE W] Absshdntg 3 & &
g dEe] Hkel T88kH, GSSG A2 AL AAEe] 8T A
A ARZE =7 Wl AFAE Ay 24 E4 fEd AR
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