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Abstract

Oxygen free radicals are highly reactive molecules with unpaired electrons, which are produced with in aerobic

cells in the course of normal metabolic events. Normally, aerobic cells are protected from the damage of free radicals

by antioxidative enzymes such as superoxide dismutase (SOD), catalase, glutathione (GSH) peroxidase, GSH S-trans-

ferase and GSH reductase which scavenge free radicals as well as nonenzymatic antioxidants such as ceruloplasmin,

albumin and nonprotein-SH including GSH. We have investigated the effects of total saponin of red ginseng on the

endogenous antioxidants in order to elucidate antioxidative mechanisms of red ginseng.

The treatment with total saponin of red ginseng significantly decreased the contents of malondialdehyde and total

free radicals in the liver. On the other hand, total saponin of red ginseng significantly increased the activities of SOD,

catalase and GSH reductase and nonprotein-SH level.

These results suggest that total saponin of red ginseng exerts an antioxidative effect by increasing endogenous anti-

oxidants.
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superoxide dismutase(SOD), catalase, glutathione(GSH)
peroxidase, GSH S-transferase Tol sloy, Pz
B-carotene, tocopherol’, uric acid®, ceruloplasmin, tran-
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In vivool A E4F F AAX U] 444 Pojzt e HES}
7] 93t ICR whg-2of E4F & AR 4, 20, 100mg/
kgs 5UT BAFANG & A& AEdo 24 F9

AL B

Probe 2’ 7-dichlorofluorrescine diacetate(DCFH-DA)
£ AHsted A3t 8444 3tellX DCFH-DAE 4+
3=} F4E Jehlle DCFS A4t o|E exitation

488nm, emission 525nmolA A8 A
Carbonyl content 7%'¥
Postnuclear #2]o 10% trichloroacetic acid $4 %S
7kt HAA & F5AE Wl 10mM 2,4-dinitro-
phenylhydrazine/2M HCl 0.5ml& 7}8te] A&elA 1A
7H WAsedch oA 20% trichloroacetic acid &9 0.5
mlE 7Fla] 11,000Xgol A 383 d4EE] § A54E
HAY O] €2 AL ethanol : ethylacetate(1 : 1) &
gaoz 3 AFH 3 ARt dsde el 3
A& 6M guanidine solutiond 7F3F ¥ 37CoA 15%
HAEA Y =A%E 4L AR AAT § 4
Ao 300nmolM FREE SHIAHEAZBAS
22,000 M'cm?).
A At A
16.8% trichloroacetic acid/0.4N HCl 100ml¢| 416
mg thiobarbituric acidg 7t3te] 834120 ¥ 6.8mM bu-
tylated hydroxytoluene £%4& 718t FAH o2 ALg3}
Atk A& 0.5mlol AN 3mIE 7He o 2083 7Hd
Atk ¥4 F 3000XgoAA 2087 ARG Fol
535nmol M FZEE ZFsHch
Total-SH &%
0.2M Tris buffer(pH 8.2) 1ml, 0.01M DTNB(5,5-
dithiobis-2-nitrobenzoic acid) 0.1ml, methanol 4mlS %
3t ¥ of7]o] homogenate 0.1miE 3t 24%C, 1587
U3t} )AL 3000rpm, 2087 YA T 4
F4E 412nmol N FHEE FAEA
Nonprotein-SH &3¢
Saville'ell 934 33Ut Homogenated] &%
10% trichloroacetic acid £9-& 7I3ta} ANE T 45
Hg sampleZ 31 th Sample 0.1ml%] 0.01M NaNO; 1
vol#} 0.2N H,S0, 9vole EFZEAF 0.5mlE 7+ o
o 587 UAAZ] ¥ 05% sulfamic acid ammonium
74 0.omE 71t BatA &35t 1% HgCl, 1vol
% 3.4% sulfanilamide/0.4N HCl 9vol £4& 1ml 7}t
%tk 18]2 0.1% N-1 naphthylethylenediamine/0.4N
HCl &% 1m] 7}3t31 58 ¥ 540nmolA §EEE &%
et B EH 624 125nM glutathione €98 AMS
&k

e,

[

Korean J. Life Science, Vol. 6. No. 1(1996. 3) / 49



SERREEE S LR TR

Cu,Zn-Superoxide dismutase 84 Z%'7
0.2M phosphate buffer(pH 7.4) 2.1ml, 0.5mM xan-
thine 0.3ml, 1% sodium deoxycholate 0.1ml, 1.5mM
KCN 0.1ml, 0.1mM cytochrome C 0.3ml, xanthine oxi-
dase ¥ EAY 208 YT 550nmol M 3BT A5y
. 24 dA F/4 2008 9ol 23T AL stan-
dard2 3149tk
Catalase ¥4 £3'®
50mM phosphate buffer(pH 7.0) 1.5mlo] &AY
100WE 7F3t 30mM H,0, $¢ 38} ¥ AL 1ml
7Vt 240nmol A FFx H3lE 287 2o
GSH peroxidase &4 749
AlEEd] 0.1M dFEFA(pH 7.0)& 0.5ml, 10mM
EDTAE 0.1ml, 10mM NaN,% 0.1m! 281 H,0 0.1
mlE 7Hth E492 0.05ml 718 ¥ 20mM GSSG
(A+}¥ GSH)E 0.05ml ¥ GSH reductase 200U/ml&
0.01mlE 7}3t%ch 18] 5mM NADPH 0.04mlS 7+3
%, 5mM H,0, 0.05ml 7}ste] wukaleh. 340nmoilA
e F3x 448 =4slgrh
GSH reductase &4 &%
0.1M phosphate buffer(pH 7.6, 0.5mM EDTA #-#)
2.5ml, 1mM GSSG 15041 % 0.1mM NADPH 150u1%}
Fad 200p& 7tete] & E3lete] 25ToA] 287 &
223t 340nmollAH 287 F3E FaE FHIAG
Protein 7 22V
ZHAIE 100u$} alkaline solution(2% Na,COs+0.5
% CuSOst1% Na,C.HiOs) 2mlE #H3l 2 E3lst &
Folin-Ciocalteau A1%F 4u) gl 1mlE 7}3led 3087
A3 3 750nmel A FEEE 2HAY. gFEdae
albumin &% (2mg/ml) & AHE3FH T

4 & MEHL| total free radical 13}

HzTol 7% 87.18+9.29 fluorescence/20 min/mg
protein®|™, 4mg/kg T4t F AE FoFo] 49 08.14
+4.64 fluorescence/20 min/mg protein, 20mg/kg -S4
F AEY F9TL 81.84+ 13.73 fluorescence/20min/
mg protein, 100mg/kg 4 % AHEY FoT2 54.50+
4.11 fluorescence/20min/mg protein® 24| 4mg/kg &

50/ g 3hets] )

AqEH - 3

A F AIEY FoA] gi27Eg ot F/HEAS e
Ao, 20mg/kg I F AR FATME dRzTE
o o 6% HAHNLH, 100mg/kg T4 AFZH FoT
e dzrEg o 37% FAHUA ZAsAH(pCo.
01, Fig. 1.)

120
£
3 1001
& ]
- = i
§ E 80 l
3£
E 60 %
g o i
E§
- &
= 3
g
5 20
=
=
0 1
CON RGS (4) RGS(20)RGS (100)
Fig. 1. Effect of red ginseng saponin on the total free

radical content in ICR mice. Values are means
+ S.E. of 7 mice. RGS, red ginseng saponin :
CON, control. Statistical significance : ** p{0.01

vs. control group.

Malondialdehyde SZ2| g3}

2| A2zl 482 malondialdehyded 7, WzT&
3.914 0.42nmol/mg protein, 4mg/kg ¥4 & ALLd F
o & 2.73+ 0.22nmol/mg protein 24 )Rt Hc} of
30% FoAAUA Zasden(p(0.05), 20mg/kg FA
F Al BoFE 2.80+0.18 nmol/mg protein 2 4]
e oF 28% Fol Al #Ad4H.en(p0.05),
100mg/kg &4+ % AR F'2 2,53+ 0.21nmol/mg
protein & ZA] 2T EL} oF 35% FAUA FFAastATt
(p{0.05, Fig. 2).

Carbonyl?| SE 2| Big}

el ofuicit FHed 7|5 0] free radicalol o3 its}H
o} carbonyl FEAE 44 2R carbonyl”l T2
chuld A deE uwatgrh WERLS 2263+ 1.79
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Fig. 2. Effect of red ginseng saponin on the hepatic ma-
londialdehyde content in ICR mice. Values are
means+ S.E. of 7 mice. RGS, red ginseng sao-
nin } CON, control. Statistical significance : *p
{0.05 vs. control group.

nmol/mg protein, 4mg/kg ¥4 F AHEY FATE 22,
07+ 0.57nmol/mg protein, 20mg/kg T4 F AIXY ¥
o2 19.43+0.83nmol/mg protein, 100mg/kg 34
% AEY F9T2 19.52+ 2.29nmol/mg protein 224
7 34 3 AEY RoToME daeRh ot dadte
e dehidoy fodUE wske 43EA Ut
(Table 1).

Table 1. Effect of red ginseng saponin (RGS) on the
hepatic carbonyl content of oxidatively modi-

fied proteins in ICR mice

Groups Carbonyl content(nmol/mg protein)
Control 22.63+ 1.79
RGS(4mg/kg) 22.07+0.57
RGS(20mg/kg) 19.43+0.83
RGS(100mg/kg) 19.52+2.29

Values are means+ S.E. of 7 mice. Red ginseng saponin
was intraperitoneally treated in a dose of 4, 20 or 100
mg/kg/day for 5 days.

Protein-SH 2! nonprotein-SHS| ST i3}

Protein-SHS 7%, thZT2 1.97+ 0.07umol/mg pro-
tein, 4mg/kg ¥4 & ALY F&7S 1.97+0.19umol
/mg protein, 20mg/kg T4 ¥ AFEY FAT L 1.87£0.
21umol/mg protein, 100mg/kg T4k & AL¥Y FoTL
1.91+ 0.24umol/mg protein 24 7} 4t £ Atxd &
dFeie dz2ed v foddle Wile #EHA
% ttHTable 2).

Table 2. Protein-bound and nonprotein-bound sulfhy-
dryl concentration in the liver of ICR mice

treated with red ginseng saponin

Protein-SH Nonprotein-SH

Groups . )
(umol/mg protein) (nmol/mg protein)

Control 1.97+0.07 31.87+1.49
RGS{(4mg/kg) 1.97+0.19 4009+ 2.49"*
RGS(20mg/kg)  1.87+0.21 42,30+ 2.99**
RGS(100mg/kg)  1.91+0.24 52,04+ 2.49**

Values are means+ S.E. of 7 mice. Red ginseng saponin
was intraperitoneally treated in a dose of 4, 20 or 100
mg/kg/day for 5 days. Statistical significance : **P{Q.

01 vs. control group.

Nonprotein-SHe! 3%, W22 31.87+ 1.49 nmol/
mg protein, 4mg/kg 4 F AlXY FAFLE 4009+
2.49nmol/mg protein, 20mg/kg 4 & ALEY FATE
49.30+ 2.39nmol/mg protein, 100mg/kg &4+ ¥ AT
Y FolF - 5204+ 2.49nmol/mg proteinS 24 thET
JhH[ 7 At F AMEY R TolM o 26%, 55%,
63% F7isted Fojgre] Frle) w2t BF {ANUA F
¥t th(p(0.01, Table 2)

Cu,Zn-SOD &Aiel wsl

Cu,Zn-SOD 249 4%, WZIE 80.60+8.11mU/
mg protein, 4mg/kg T4 F AlEH FATE 5450+ 9.
99mU/mg protein© 24 Y R2FHT} & 32% HAFHHL
™, 20mg/kg S & AFEY BEHFE 83.71+6.02 mU
/mg protein & 24 Az FET; 3t F7behe AEgS el
Helom, 100mg/kg $4F F AHEY F9¢L 148.00+
14.45mU/mg protein®. 24 HZTFHT} &F 84% Fo4
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UA F7+eEAtH(p<0.05, Table 3).

Table 3. Effect of red ginseng saponin (RGS) on
Cu,Zn-activity in the liver of ICR mice.

Groups Cu,Zn-SOD(mU/mg protein)
Control 80.60+ 8.11
RGS(4mg/kg) 54.50+ 9.99
RGS(20mg/kg) 83.71+ 6.02
RGS(100mg/kg) 148.00+ 14.55*

Values are means+ S.E. of 7 mice. Red ginseng saponin
was intraperitoneally treated in a dose of 4, 20 or 100
mg/kg/day for 5 days. Statistical significance : *p<0.05
vs. control group.

Catalase &HA{o| Bi5}

Catalase 249 7%, 2T 84.91+8.00mU/mg
protein, 4mg/kg ¥4 ¥ AHXY F9FL 108.71+6.93
mU/mg protein®2M tRTHo; oF 28% FJA43UA

12 + *

10 -

Catalase (mU/mg protein)
o
T

S I

CON  RGS(4) RGS(20)RGS(100)

Fig. 3. Effect of red ginseng saponin on the hepatic
catalase activity in ICR mice. Values are means
+S.E. of 7 mice. RGS, red ginseng saponin ;
CON, control. Statistical significance : *p<0.05
vs. control group.

52/ A3 73]

A4

Z71819.29(p{0.05), 20mg/kg 4 & AHEY FAF
£ 95.93+ 8.96mU/mg protein®. 24 2B} oF 13
% F7Vhe A% JeEd. 18y 100mg/kg T4
% AlZd FoT2 81.85+6.39 mU/mg protein & 24
2zt fAE 8498 Ve (Fig 3).

GSH peroxidase 3! GSH reductase &Ho| i3}

GSH peroxidase?] %%, 272 278.57+ 31.56mU
/mg protein, 4mg/kg 4 ¥ AHEd T2 302.02+
26.04mU/mg protein, 20mg/kg T4t & AIEXY FoF 2
304.61+ 19.29mU/mg protein, 100mg/kg ¥4 5 A
Ed B4FE 313.99+ 28.33mU/mg protein® 24, 7
34 F AR BT d2EH HuA Rl
St BAEA YArHTable 4)

Table 4. Glutathione peroxidase and glutathione reduc-
tase activities in the liver of ICR mice treated
with red ginseng saponin(RGS)

GSH reductase

GSH peroxidase

Groups
(mU/mg protein) (mU/mg protein)
Control 278.57+31.56  52.40+ 3.44
RGS(4mg/kg)  302.02+ 26.04 62.48+ 2.90*
RGS(20mg/kg) 304.61+19.29  64.40+2.32*
RGS(100mg/kg) 313.99+ 28.33 60.03+ 4.82

Values are means+ S.E. of 7 mice. Red ginseng saponin
was intraperitoneally treated in a dose of 4, 20 or 100
mg/kg/day for 5 days. Statistical significance : **P{0.
05 vs. control group.

GSH reductase®] 7%, HZF2 52.40+ 3.44mU/mg
protein, 4mg/kg ¥4 F AEd FHTE 62.48+2.90
mU/mg protein®.2A djzTHEY o 19% FALUA
F7etgon, 20mg/kg F4F F AREY FATL 64.40
+2.32mU/mg protein @24 2T HTh o 23% F94
A 7kt eH(p<0.05). 28y 100mg/kg &4t & A
¥4 F97E 60.03+ 4.82mU/mg protein .24 W27
3 HlwA] F7hske AEe JERon feldsle wst
T #EHA ZUrHTable 4).
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2J4HGinseng Radix) & fEAER LHoZ 714
o glow A A, z¥, BE WY HAziE HAd
A, 2324 5o dEIL e AeR 4yA drh Ed
el M A71RE, 1EAE, e o 7
4717k glan, A go) gle F4do W HAle dA IS
1A= adel o BEFARA Bo| AHEE $tot
o9} Qlite] Habol] #a WA AFE Garius7t B
n}4} Q4H(Panax quinquefolium) oA ALY AE-& £
3 ol F QiR 8teE AT #A AR A7 @
A gt

AN AR F 53] AIEUR7
FE AEIFY 729 EF
t}. Q4] 7]19 A 2L Panax ginseng C.A. Meyer©|™,
A 9 0.05% (Panacene, f-elemens), BFF & 1.5%
(B-glucose, D-fructose), ©1 3 (sucrose, maltose), X'2F
(trisaccharide A, trisaccharide B, trisaccharide C) & A}
Edo] ¢k 4% FfrEo Utk ALEUFolE ginsenoside
Ral, Ra2, Ra3, Rbl, Rb2, Rb3, Rc, Rd, Rg3, Rh2, Rj,
Rs1, Rs2, R4, Re, Rf, Rgl, Rg2, Rh1, Rf & RIo] &4
3te}, o|9tofl -sitosterol, sitosteryl-glucoside, panaxynol,
vitamin B, amino acid, peptide, %714 H(choline)
Fol Qi

H 94 48] #¢ A48 AHEY, ginsenoside Rb
29] A8 &4 J1HE FHE FHOE steroid FE
dexamethasone®} B2 ZE3 A3} SOD ¥ albumin
Toll B3 B4 steroidd A& 3 dold Aoz F
ZAok. 1ela 2928 ol4% Jedweldds
EA 24t #2580 MNNG| 9§ fHx Eddolv 3
A, G494 Az g JAAIOT BaSPRY.
E3 4 AARWE F Tl vwd dak Fi5of
Ao, 1A8FH 1¥FES /I A7) ginsenoside Rb
27b =& vhel ge ¥AEEEY CuZn-SOD,
Mn-SOD, catalase #4# ¥% albumin ¥ nonprotein-
SHE F7iAZler, Adnitst AHE<Q malondialdehyde
g Fo943UA ZaA1A ginsenoside Rb27}F #AHsE 29
BRE EJANAN 0L 2HFTEE Wol¥ Ao
AR E TR

B ddre B4 F AlEde] Al EY%lol

AN E BYMLE AASE FEE 84 AIIeAE
HAE37] 938t total free radical?] W&, A At} A
£9) malondialdehyde 5% % @#Axs}te] A HEQ car-
bonyl ¥%=9 s 243929, Cu,Zn-SOD, catalase,
GSH peroxidase, GSH reductase 9 FiaiEd
protein-SH % nonprotein-SH §¢ BlEAA AAE
24389} Total free radical® 3%, 4mg/kg T4 %
AR Bofode di gaske 2% Jdehidioy
A Fo 2 F4 AIXYY F7t /MRS 2Tl vl
3}od total free radicald] W3} Atk 2 AE
A8l 429l malondialdehydes) 4%, ¥4 £ AHEW
o7 A9 dz2Trt A4 oo, B4
% AlEd Ro3de £asgn. Agddde Frke 8
ks £ QA £ AFoluE Tl A carbo-
nyl?) FE2 HEA 4mg/kgd] T4 F ALEY FoTo
N st #3EA ggod, 4 & ARdY TRt
274 A$ zFAY da gaske 2% Jepdth
Protein-SHS} nonprotein-SHe= A28 {2 9 A& 4
ol 242M 53 GSHE Wol7lF &, WAt Bl
gro), AETre] §X], H49 SHYIY £4 2 o]8A d=
T A RA Fag 4TS sk Ak EF o]E2 W
Aol xon AITY sty 2Ey 2 F3% 2
5715 gl Protein-SHY 4%, Z = $4F & AbXd
Fo 7 gz 940 Weke #EHA sk
2814 nonprotein-SHY 2%, HzT# vlaA 4 F
AREY BTl M FdUA ST, B4 F AR
o] ¥ojzke] Z7184 2 nonprotein-SHY 4= F7HE o
B £ A 23 Bishy dsiReS e
9 Ho g 7|d ¥t Superoxide aniond A A3E SODY
A%, amg/kg A F ARY FATME gRITEG
adle %S Yepdod, 100mg/kg 54 F AHEY
Foode tzeEg 4o FANNUA FrletAT
H.0.% H,0E 23ld F531A7|E catalased] 3%, 4
mg/kg 2 20mg/kg T4 F AR FATZAME dxT
Ho} 4o Z7Fslg oy, 100mg/kg 34 & AR F
dFdMe E2TH AR B4E JeEpith oleid
catalase 849 F7he H.0, € #7143 59 3¢
wREke, Yolrha] - OHY AR ZHaAA AE, v93
% DNA 59 AZTAH i AsE AR ZoR A}
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E9t). Lipid peroxide ¥ H,0,9 3% &zl GSH
peroxidased 3%, & ¥ $4 ¥ AE FALH o
ot 849 Wsyh daEA ok A8kY GSHE
U499 GSHE @93 GSH reductased 3%, $4t %
ALY BT e d2TET F7be 23S vehlo 4
31% GSHE #9% GSHE #9389 GSH peroxidased|
BT BAE P opet WALy F4sHEE< non-
protein-SHA = %S v]d o2 ARE ofde] A3
M 4t F AAEIS free radicald) A4 T4 T2 A
AY $7t2 A AH3 4 protein A3HE #HAAIZ

2 AlgEm, ole F4itstEel Z7l, & nonprotein-SH,
SOD, catalase, GSH peroxidase ¥ GSH reductase] &
47kl 7198 Aoz Atgdch

2 B

A F AREdo] AAYAA BAEE B804S AA
3 5HE B3 A9eAE HES EH, total free ra-
dical, XA #4423} 422 malondialdehyde F% 2 @
A3t A8 carbonyl FE¢ A, FA F AR
FATZL 2T H ¥ AA total free radical ¥ malondial-
dehyde ¥E€ FAUA A=, A carbo-
nyl 35 oA TAde BEE veplidich 18l 34
F AEY B979 A9 Cu,Zn-SOD, catalase, GSH redu-
ctase®] 34¥stA 29l nonprotein-SH7} tlZ2T 5T Z71s]
At ol el A#Z FE F4 F ALEUL free radical9)

2

AR 7a T2 AAY 712 AFEHN3 D protein A
38 #ZAA7 Ao Alggy o]& SOD, catalase ¥
7

GSH reductase ¥ nonprotein-SHS| 4% 719& 7
o2 Atgdd,

=

7LA|.0 =

o] =% 19959 n29AeHE Ao o) F3y

gon, olo] 4% 2AE =gyt
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