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Abstract : Pregnancy is a physiological state accompained by a high energy demand of many bodily functions and an
increased oxygen requirement. Because of the increased intake and utilization of oxygen, increased levels of oxidative
stress would be expected. So we observed the activities of the hepatic antioxidant enzymes from rat treated with total
saponin from the red ginseng against free raicals produced in pregnant rats. The activity of superoxide dismutase (SOD)
in the control group was slightly decreased during pregnancy, and SOD activity in total saponin treated group was not
observed any siginificant change compared with the control group. The activities of glutathione peroxidase (GPX), glu-
tathione reductase (GRD) and catalase in the contol group have shown the decreasing tendency during pregnancy,
whereas the activities of GRD and catalase in total saponin treated group showed significant increased tendency compared
with the control group. GPX activity in total saponin treated group was slightly decreased tendnency compared with the
control group. The activity of glutathione-S-transferase (GST) in the control group was increased to keep the state of
homaeostasis tendency in pregnant rats. On the other hand, the activity of GST after total saponin treament was increased
than control group. Activity of all enzymes in the contol group and total saponin treated group recoverd the normal level
after delivery of rats. In spite of the physiological changes in vivo, the inflaunce of total saponin on activaties of hepatic
antioxidant enzyme in pregnant rats seems to be regulated the biological homeostatic adaptation mechanism which pro-
tects the maternal liver aganist oxygen induced toxicity

Key words : Saponin, superoxide dismutase (SOD), catalase, gluthathion peroxidase (GPX), glutathion reductase
(GRD), glutathione-S-transferase (GST)
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tathione peroxidase(GSH-Px)& =333 th. SOD=
manganese(Mn), copper(Cu) ¥ zinc(ZnyS EE3l= met-
alloenzyme®|t}. Hydrogen peroxide(H,0,)= Catalase®]]
o8 #a=e] H,0+1/2 0,7} ¥4E|h. GSH-Px= hydeo-
gen peroxide(H,0,) ¥7t o}z} Z5-2 lipid hydroperox-
idell ©J3ley B8A43}5]= selenoenzyme©]t}Y
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NADPH, NADH, cytochrome ¢, bovine serum albumin
(BSA), glutathione oxidized(GSSG), sucrose, glutathione
reduced(GSH), xanthine, xanthine oxidase, cumene hydro-
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peroxide, glutathione reductase, 1-chloro-2,4-dinitrobenzene
(CDNB), ferricytochrome c¢5& SigmaAl |3, potassium
cyanide, potassium ferricyanider= MerckAl A3 A3t
At 28l Ao 2R BE FAREYS AMESIE o,
2 9o AREARI A9k 158 ARSI
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45812 atlen, A UFE 112 22 cagedll ¥

HE elsigon® gaoarny Red FAIEUILG0
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AHFES urethane(0.1%/200 g rat)> 2 vl ¥,
Al e AYFES] 7+ ZAS 09% salinef Ao = I
A Aoz, 28 Y H ARES AAT &
0.25M sucroseg-2ollA] glass teflon homogenizerZ w23}
AL F 2,000 rpmellA 108 Bt L4l siar). doixl
F5Ag 12,000 g2 408 T A s, FAEE vl
o|lEZ=zot £Yo= ALY o te AT
105,000X g2 60% B YaEelste AL A
solZ ARE-3ITE920 7+ RElg .70°C| Baslorn, XE
A& 0-4°CollM 33Tt
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4. Superoxide dismutase(SOD)2| &M =X
Xanthine®} xanthine oxidase®] &) 3l HA=HE
e

Al ¥h3-2 0]-&3 McCord 5229 WHiidl wke} 243
rh. 0.1 mM EDTAE #7& 50 mM A4 <5 (pH
7.8), 0.5 mM xanthine®} 0.1 mM cytochrome c& 7}3}
I cytochrome ¢} AFSHE 271938 50 uM potassium
cyanide 71818tt. ©] £3HEol xanthine oxidase®} A|EH
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mM GSH, 0.12mM NADPH, 1unit/ of glutathione reduc-
tase)E A|ZEN oM, stock £87} A FHE 7ste] &)
2 ml HA ATk WA g F EF & F cumene
hydroperoxide(1 mg/mly& 60 wE 713k NADPH7} 4
skt w2 SSxe] Wsks 43t

6. Glutathion reductase(GRD)S| &M= 54

o] @he AL 01 M A4 EFHEH 7.0), 225
mM GSSG, 0.125 mM NADPH¢} #+23td AlgHdS 718
% 340 nmolx] NADPHO| F#%9] 7+4E Pinto 5299
g wet S5
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o] A4o] AL Abei®9] W] wet 50 mM UAE
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2 123g 7l8le, 240 nmolA 4= HaEls A3
Ao BHEE 1E5e] 1 umoled) H,0,8 Halshe &
A %S 1 unit® %t
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Habig?®5-2] ¥hgel wehA] o] aie] 848 A3
01M 24t &= (pH 6.5), 1mM GSH, 1mM CDNB
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£ 34 3tk
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1. Superoxide dismutase(SOD) EM=0| OiXl= S+t
AfzHol gk

AR oA ABAHE superoxide-free radicale APEH Q1 H
slo olsA Eaj=)7|= 3R|g vl SOD st A|A
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3} glo} b)) lojM SODe BAEE H|wE o Bz
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sl AREdo] SOD 19 HANE S8R etk B
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Fig. 1. Effect of total saponin on activity of superoixde dismutase in
liver mitochondria from rats during phsiological changes.
BPS5 : 5 days before pregnancy, PO : O days after pregnancy,
AD.5 : 5 days after delivery, Results are given as the
mean £ SD from point of three experiments, Unit : A unit
defined as the quantity of SOD requried to produce 50%
inhibition of the reduction rate of cytochrome c under the
specified condition.
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Fig. 2. Effect of total saponin on activity of catalase in liver

mitochondria from rats during phsiological changes. BP.S
: 5 days before pregnancy, PO : 0 days after pregnancy, AD.5S
: 5 days after delivery, *Significant at p<0.05 as compared
with control, **Significant at p<0.01 as compared with
control, Results are given as the mean & SD from point
of three experiments, Unit : A unit defined as the resolution
of 1 pmole of H,O, for 1 min.
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2. Catalase #MT0| O|X= 84 ALZHo A&k

AA A Sl superoxide radical& A A3dk= SOD
9] 71%5°] w9 FR3EARE, AAA4EE vEg-o] AHNkE F
o] AAdE 5 wk-gdo| 738 lipid hydroperoxide €& A|A
3= gluthathion peroxidase®} catalase= AjH|e] &4+ 2+
E 8% 988 3013 A9 dAEg Sl AAEE
A AE AASKE catalase®] SAEE TS A3 Fig
29} 74t}

FElE 8F 9| catalase EAJo] A= AFS UehiI
At} oleldt & YAIA] non-pregnat FEHT= 3 Y
gluke] X QAEL Zo1etRs 2ot 9i5o] 7P o2t
zZ o] A} FLE QS| o] Ehe) EAo] 74
A2 B Uk 2y 34k AlEd B glEx2e
o vjst] TS FFEOE WEA I EES Ho
7 5 32 o)apH saponinel s 4L F7MAA
et stk slgon Al S0 o)ah catalase &
AL FojFo R FTIRITA Rk QlRo|, FEIF Alxd
Fo 2 st RARREH e AdAte] J=s 7
SAAFLZH o] BA LTI} U A= AzbEr.

3. Glutathione peroxidase(GPX)2| #A=0| O[X|=
EAF APZLIO| A%

Selenium-cysteine®] BAH-E-S 72t 9l GPX= 43}
TFaE st ZHMEL 4] SFoRTEH AETE
B3slke 98-S 33 822 superoxidedt THE free
radicalol] ©|3h Al &Fo=2FE SOD &43 FAaAE
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Fig. 3. Effect of total saponin on activity of glutathione peroxidase
in liver mitochondria from rats during phsiological
changes. BP.5 : 5 days before pregnancy, P.0 : 0 days
after pregnancy, AD.5 : 5 days after delivery, Results are
given as the mean =+ SD from point of three experiments

o o3 H,0= Ag=o] A=A HAE At sich. ot
g TEjet e AEFQl Wste] mE GPXY €45
Fig. 33 2t}

FE)7|17HEo] GPXe| &4xe] vl §loJA, non-preg-
nant®2 o} FEiFol| Zadhe AEgE JERI vk FEe)
22 Ae)A walo) oM, thzFe catalase ¥ GPX &
AE 7H= SODS] FAET} thh welx|E g olske 7 nf
ojgE=glohyo] akals4 2 lipid peroxide®] F=7F &
7ksle] olE9 At Wobm oty Azbdnt. v &4
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Fig. 4. Effect of total saponin on activity of glutathione reductase in
liver mitochondria from rats during phsiological changes.
BP5 : 5 days before pregnancy, PO : O days after pregnancy,
AD.5:5 days after delivery, *Significant at p<0.05 as
compared with control, Results are given as the mean =
SD from point of three experiments.
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5. Glutathione-S-transferase(GST)2| &MT0f 0O|X]
= B¢ AELe| HE

Xenobiotic®] AU MW7t Fel WE s 5280l Ho
3= GSTE wj¢ thekdl ARA 7189 1-chloro-2,4-
dinitrobezene(CDNB)S 7122 o] &5 ¥, L3t &gA] &
A (hydrophobic substituents)Z T3k o] HEg8bhe &oF
A E24 bilirubin, steroid-5¢ 71AE3 Agste] £33}
(solubilization), 3= 28]31 BSIALE )8} 363D Sg)
71745 B3] Huke 5 o8 friolst HellA GSTS &

nmole/mg-protein/min
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Fig. 5. Effect of total saponin on activity of glutathione-S-
transferase in liver cytosol from rats during phsiological
changes. BP.5 : 5 days before pregnancy, P.0 : O days after
pregnancy, AD.5:5 days after delivery, *Significant at
p<0.05 as compared with control, **Significant at
p<0.01 as compared with control, Results are given as
the mean*SD from point of three experiments
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