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Pharmacologic Activities of Saikosaponins (II)

—Effects of Saikosaponin on Metabolizing Enzymes and Lipid Peroxide Contents in Liver—

Jeong-sik Lee, Chung Kyu Lee and Jong-Won Choi
College of Pharmacy, Kyungsung University, Pusan 608-736, Korea

Abstract—As a part of pharmacological studies of saikosaponins, which were reported

to exhibit diverse biological activities especially concerning with liver function, effects

of saikosaponin on metabolizing enzymes and lipid peroxide contents in liver were
examined. As the result, UDP-glucose dehydrogenase activity and lipid peroxidation
which were due to acetaminophen were inhibited by saikosaponin treatment. But other
metabolizing enzyme activities were not modified.

Keywords—saikosaponin « liver metabolizing enzyme activities »

ghulol  Fgo Aokl svel A E (Bupleuri
Radix)dl| #3F 4+ 2% saponin§ Y sterold
59 A%t FFAAAARL, FAFAE,

=]
-~

Rt 715l Al & o Agd
Aol #g A7 Fo] Baso) glon, " ol %
EYE figdedAe A%
saikosaponin a @ saikosaponin d %o 7} acetami-
nophen®] A Au W3le] oW JF& FEiE
T 37 ¢} acetaminophen wjA}3}A of) A
phase I % phase II Ao} ZL23}%= 71 transa-
minasefto} transferasef @ FE A} & Aof 1]
g & A BsGrh Aol A £ saikosaponin
Zlek 7t A a4A 2 dERAFe F4stA]

H
Al

saikosaponin,

L

T

o]

A Gl viAE A %e Axdgo
HEng W Yy

AleF 2 7| F—Acetaminophen, ATP disodium

153

lipid peroxidation

salt(ATP), NAD, NADPH UDP-glucose
sodium salt (UDPG)3= v} 5-¢] Sigmas}l A F-2,
malondialdebydel= =]3¢] AldrichA}
thiobarbituric acide}t o] Ho}
WakoA}l 2] &, p-nitrophenole <o 22 Kata-
vamarl A EF& AHESRAL 71 e BE Aok A
gdEA g TAEFE AEsRT A9
o] A3t 7]+ UV-240 spectrophotometer
(Shimadzu, model JZ-21),
fuge (Beckman Co.), automatic
ultracentrifuge (Hitachi 659-7) 5

HEEE9 IM 2 g4

A ALY e %

=i
~

A&,
saikosaponin -&

refrigerated centri-
preparative
o] 9t

el HZ=—giE® el
on = 105 000xgl A 1

A7y AAE 6}04 o1& cytosolic fractiong&
sulfotransferase, glutathione S-transferase =

UDP-glucose dehydrogenase @3 &4 S0 F 4

Aoz AP A= %zA opyig o
AstA A 3 acctaminopheng] A ko]  ALL-3}



154
et

Sulfotransferase2| &M =& —Dawsen 5-¥
9] yedl F3ld 0.26mM Tris-HCl 85
(pH 7.4)0] 7] "l 0.26 mM p-nitrophenol, 2
mM K,;80,, 5mM ATP, 0.0l mM MgClst &
£ (20~40 g8 SHA)E hohed g ol
2.0ml H74 gt o WAL 37°Cel A 30
BH-EAZ & 100°C el 247 o it
FaAZ oy fdAResd g AAY
.2 M glycine 939 (pH 10.4) 2.0mlE s}
ote] 400 nme} A FHEE FATm B FAl

Bas) BAEE AAFAGT. Ta9 B

2 oo ¢
o Mo AL

i

<3l
EE 187 1mge) gude] 7AE £2447E
%¢ n molem 2 F A E AT

Glutathione S-transferase®| &4
Habig S199] wwlo] 3o 0.1M potassium
phosphate $+Z= o (pH 6.5)°] 1mMe] glutathi-
one, 1 mMe] 1-chloro-2, 4-dinitrobenzene @ &
&9 (10~20 pg R AL Fhgte S ol
3.0ml §A gl o] wERE 25°CA A 5%
7k ukg A 71 A gkl A] eF (20 / ~trichloroacetic
acid) & 7}3}01 v Fe A F oW AAd
thioether ] 340 nmo) A &A%t 1-
chloro-2, 4-dinitrobenzenes} mole F-3A) (9.6
MU g o) gehel BYEE AFAAT
49 FAEE 1ET 1mge d@wAol A4
3} 1, 2-dichloro-4-nitrobenzene?] ¢4 n mole
F2 BARA

UDP-glucose dehydrogenase2| &4 S8 —
Stromninger V2] dWlo] £3}e] 50 mM pota-
ssium phosphate 2+&ol (pH 7.4)o] 1.5mM
UDPG, 1mM NAD o2 F 4% (400~500 pg
S )& shete] v °] 2.0ml =|A 28+
o] w2l g 37°Col Al 5%7 ugAT F ol
449 NADHO F35% 340 nmo A FA3)
2 Aol Fol A4 FAEE AR
o AR 18F 1mge] Bl el JAS
= NADHO %-¢ n moleF2A Ve e

EH—

e s
TEEE

¢

.I..,

O

=3
TEXN = nustxiae Y £¥—Ohkawa
zwe) whyel F& 2z 1gw 9] 115

%-KCl g & 715)
8. 1% -sodium

w2 ® g% 0.4 mlo)
dodecylsulfate, 209 acetate 2+

Kor. J. Pharmacogn.

ol (pH 3.5) 2 0.8% thiobarbituric acid 1.5ml
2 shabe] upglo] 4.0ml A & F 95°Cel A
1A 7 =9 ul A A] A A 2o A 1y z+3t o}& ulk
2o zg AAdh o] n-butanol-pyridine &
A (15:1) S 412 "F‘ fAEged T4 F

¢ A% ¥ 532nmel A 228 =494
ok, HarskA 2 ?&%k% %274 1g% malondi-
aldehyde?] n mole 2 pebui gt

ZbxX = acetaminophen®] % 2F—Poulsen
=g wyo] F3he FABAY. F gxAw
sl 0.5mle] 10% trichloroacetic acidg ol
ol 7 g- 7‘3;3)\]-;31 3 OJN_,_;;] T T A AR
e 6N HCL 0. 5m1 10 % sodium nitrate 1 ml

N,
of
i

r

i
g 7hete 2;‘2—7} WA stz 15 9% sulfamic acid
I mlE 7e % NaOH 2.5mle Asbete] 308
7t RS g 430 nmel 4 2 FEF=E £A9
o] EFTA o] 42T FEF AEA 18
2 mgFE A

cretzslo| FHar—gae] o Lowry §199]

<
wldo] £ bovine serum albuming ¥FoF
3t} ZA G
X2 —2 P A 5A A= Duncan’s new
43k

multiple range testg o)

la
g

Z I

Saikosaponin E 00| U} 2 24
aseo| &4 WIS H[X& % &—Saikosaponin
o B 7| 71-¢ 9e]dtdA 7 sulfotransferase
FAo] vAE AT L A 2 19 2
th. A2l 219} saikosaponing A& diz

ulfotransfer-

P ARE Fd3 AFTY 4 A4S B
S =@ dlz27S 1.332-0. 10 n moles p-nitro-

phenol/mg protein/mingl®] ul&] 14 2 392 F
T A 1.4n moles AEFor 5d, 74
9 109 Fold FAAE HETY 2B
4 sy EAAL 942 A
Saikosaponin E£0{7t 2+ glutathione S-
nEe PE-—AAA9F
ZFAgr o 277 ATl A
7+ glutathione S-transferase &4 W¥S FA
@ Axe g e 2o, a7 34 $49

transferase &0l
9} saikosaponing



Vol. 24, No. 2, 1998

Table I. Change of the hepatic microsomal
sulfotransferase activity in rat after
scheduled-admistration of saikosaponin

Sulfotransferase activity*
Day (p-nitrophenol n moles/
mg protein/min)

0 (Control) 1.33

+ 0.10
1 1.41 = 0.11
3 1.42 £+ 0.12
5 1.37 £ 0.13
7 1.46 = 0. 14
10 1.43 £ 0.08

Rats were injected i.p. daily with saikosaponin
(5 mg/kg) for 1,3,5,7 or 10 days, and were
sacrificed 24 hrs after the final injection. The assay
procedure was described in the experimental
methods,

* Values are means+S.D. for six experiments

and are not significantly different from control
(Day 0).

Table II. Effect of saikosaponin on the hepatic
cytosolic glutathione
activity in rats

S-transferase
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Fig. 1. Effect of saikosaponin on the hepatic cyto-
solic UDP-glucose dehydrogenase activity in
acetoaminophen(AA) treated rats

Rats were injected with saikosaponin (6mg/
kg) i.p. daily for seven days and decapitated
94 hrs after acctaminophen (400 mg/kg, p.o.)
treatment. The assay procedure was described
in experimental methods. Values are meanst
S.D. for six experiments. Significantly different
from normal control (¥, p<0.05).

Table III. Effects of saikosaponin on the acetami-
nophen (AA) level in acetaminophen-

Glutathione -
Treatment! S—ttansfearasleotitivityﬂ N irontod Tats
Control 115.1 + 3.36 - ., AA level
t ~ tS e e e O —_
Saikosaponin 112.5 o= 2.09% reatmen

b Rats were injected with saikosaponin(5 mg/kg)
or saline i.p. daily for seven days, and were
decapitated 24 hrs after the final dose.

2 Expressed as conjugated 1,2-dichloro-4-nitro-
benzene n moles/mg cytosolic protcin/min
(means=+S.D. for six experiments).

% Not significantly different from control.

The assay procedure was described in the
experimental methods.
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0. 340. 042
0.21%0. 051*

0.9810. 08

Saikosaponin+AA 0.70-£0. 34*

I Rats were treated with saikosaponin(5 mg/kg)
or saline i.p. daily for seven consecutive days
and were sacrificed 24 hrs after the acetami-
nophen (400 mg/kg) treatments p.o.

% Previously published data. See reference 8.

* Significantly different from control (p<0. 05).
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Table IV, Effect of saikosaponin on increase in body weight and relative weights of
liver in acetaminophen-treated rats
Wt. increase Relative liver weight % of
Treatments (g/day) (% body weight) Control
Control 1.27 = 0.16 2.83 £ 0.08 100
Acetaminophen 1.35 *+ 0.05*% 3.50 = 0.24%* 119
Saikosaponin 1.34 £+ 0.04% 2.89 £ 0.06% _ ) 99
Saikosaponin
1.32 £ 0.06% 2,96 + 0.08 101
Acetaminophen

Rats were injected saikosaponin (5 mg/kg) or saline i.p. daily for seven days and acetaminophen(400

mg/kg,

i.p.) was treated 24 hrs after the final injection of sample. The animals were sacrificed 24

hrs after acetaminophen trecatment. The assay procedure was described in the experimental methods.

Values are means+S.D. (n=6)

*; not significant and
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Rats were injected with saikosaponin
(Saiko., 5mg/kg) ip. daily for seven
days and decapitated 24 hrs after acetami-
nophen (AA, 400 mg/kg) p.o. treatment.
The assay procedure was described in
experimental methods. Significantly diffe-
rent from control (¥, p<{0.05).

##; significant from control (p<(0.05).
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