J. Korean Soc. Food Sci. Nutr.
27(2), 344 ~349(1998)

NESELDELE R

Scoparone?| Zt Z|s0f CHst P&k

= t
x01g - AN 2l . Zgar
SAIHEID A EQostn)

S AHET M2ET)

Effects of Scoparone on Liver Function
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Abstract

The purpose of this study was carried out to investigate the effect of scoparone(6,7-dimethoxyco—
umarin) on liver function. Sprague-Dawley rats were treated with scoparone at a dose of 20mg/kg
body weight for 5 days. Hepatic bile flow, liver weight, BSP(bromosulfophthalein) biliary excretion,
alanine aminotransferase(ALT) and aspartate aminotransferase(AST) activities, malondialdehyde pro-
duction and lactate dehydrogenase(LDH) release were assayed. Among them, ALT and AST activ-
ities, malondialdehyde production and LDH release were assayed by using primary hepatocyte cultures
at a concentration of 0.1lmg/ml. Scoparone treatment had no effect on liver weight and hepatic bile
flow. Scoparone treatment not only increased BSP biliary excretion, but also recovered the decreased
BSP biliary excretion by CCl. Also scoparone significantly decreased with the increases of ALT and
AST activities, malondialdehyde production and LDH release induced by CCL. These results suggested
that scoparone could protect the liver damage by chemicals via promoting the liver excretory function.
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314 o-demethylation-& ©]-4-3}] 3]} Syrian golden
hamster?] P-450 452 f=2-4-& G733} of
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LT/GPT) 2 aspartate aminotransferase(AST/GOT)
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Scoparone, collagenase, Waymouth's MB752/1 me-

dium, HBSS(Hanks' balanced salt solution), trypan
blue, alanine aminotransferase(ALT/GPT)%} aspartate
transaminase(AST/GOT) kit, 28] 32 LDH(lactic de-
hydrogenase) kit No. 340-UV+ Sigma Chemical Co.
288 #9319t} BSP+= Hynson, Wescott and Du-
nning, Inc.(Baltimore, MD, USA)2 %€ T3t}
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33 E urethane(lg/kg, ip) 22 w33 & 7] B(tra-
chea), = A ¥ Zctstel] zhzh A3t z27]2) PE-
tube(PE-200, PE-50, PE-10; Clay Adams, Division of
Becton, Dickinson and Company, Parsippany, H. J.,
USA)E Atsl stod ok 213K @E ) o £=A & A3tz
telethermometer(Yellow Springs Instrument Co., Yel-
low Springs, OH, USA)& A& &4 8ld, Wid 5o
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spectrophotometer, Kyoto, Japan)& Z3* 3}¢ict.
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7, st A e Rl 283 YA collagenase(100
units/mb)7} 1 91+ HBSS perfusion bufferg 7+-&
E3A 7ok 748 £33 perfusion buffers A=A =4
< £ oA stz A=A °F 100mle perfu-
sion buffer2 <F 2087} perfusions A 4314 A E
Alele] FebAle] Rajw o] 7F 2Ao] =&3HA Hrl.
oluj 7+-& wiejuo] ulo] Aol g3 (et 50ml), B 714
2 275 ¥ & wide-mouth pipette 2. E pipetting
st AL ES FAZTES EAAY AL detd S
250um nylon mesh@ 37 A| 7 vjo]H o @32, 50ml
AAFE]) ol A 50X goll A 487 LA E2] & 33
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A1 83}t parenchymal hepatocyte®Hg Z.gkc}.

Cell suspension®] viability & 100ul¢] suspension¥}
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AE A (&4 A X)) G =R 942 Al EE invert-
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mal cell®] £43+= Coulter counter(Particle Data, Inc.,
Elmhurt, 1, USA)Z A3l

o] parenchymal hepatocytes suspension 1 x 10°
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X 15mm plastic petri dish(Falcon)o} 3mi¥ &7 t}-&
humidified 5% C02/95% air incubator(Forma Scien-
tific Co., Marietta, OH, USA)eil 4] 37°Cel| 4] 44| 7k wl
F3tdrt. 44 7ko] A v AAE A EE BT vl
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2.2 Zro} AR Ealn SAEAV FL A EE A
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o} o} A] 24A]7ke] At F- ZHA E ool & F)8lo] Sig-
ma No. 59-UV KitE AH-3l £X24 cuvette cham-
ber7} 22 spectrophotometer(Contron, UVKON 860,
Contron, Swiss)Z Z# 3t}

In vitro X|&a}MsltS

4A17E vokdt F A28 wlokol e 2 walsle] ¥t
A 23 A EEE AAST AE# e A(Gmg/m)E
A oAl Hrpstdol Aldslgba Fo] Foulz
scoparone-g 0.1mg/ml2 vl N ol Hrlstdc}, FhAl =
oll )% malondialdehyde(MDA)2] A343-& thicharbituric
acid(TBA) 9 (17125 At F A vk
Zho] Xt 3w okl 1miell 10%(w/v) TBA 1mlE 713
% 557} 5% TBAZE H| =2 i) dAl 23 &
AR o 1.5mlo] E59 0.67% TBAE 73 & Eol
A 1087 7FE F A2 A BT FREE
3735} 7 535nmel| 4] 23] 3¢ thextinction coeff.=
156x10° M'em™)(18).
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A Aol wigt T(NE P54t ARz 5
=5 BT Tt SEEv0L AAEA S-S
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Table 1. Effect of scoparone on body weight, liver wei-
ght and bile flow in CCli-treated rats"

Body Bile flow
Treatment weight :V eight (mg/min
(g) (% body /g liver)

wt.)
Control 2135260 389%0.15 2.23+0.05
CCL 209.4+1.89 387£014 196=0.17
Scoparone 2144267 3671007 2.16%0.11

Scoparone+CClL® 219.3+4.27 3.80+030 217+0.11

1)Values are expressed as the meantSE of 5 rats.
Treated 1ml/kg of CCl, ip.
¥Fed scoparone(20mg/kg) orally for 5 days before CCly
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Fig. 1. Biliary excretion of BSP(sulfobromophthalein)
in scoparone and CCls treated rats.
Each bar represents the mean* SE of 5 rats. An as-
terisk indicates value significantly different from those
of the control group(p<0.05).

aspartate aminotransferase(AST/GOT) &4 ol Wl gk
F3-E JHAE FolA Golrr] e 13ug T
A ZoA A¥3secHTable 2). Scoparoned DMSO
of] =oja] Al23191 2 nd Table 2014 B vhe} 7ol
DMSO%: A el A9 3 vlA#] eFgkr}. =3t
scoparone AHA T ZhA Lol o} 53 3L v XA &
ske}. o] & scoparonee] 7t AHA ol o} St &
& A A sled Fx} Hun $(12)2 P28 o] 43k oA
Eolulxmle] 7+EA B35 o T4 scoparonec] 7H4]
ALT % AST & o] o} 33 4 3-& vix]7] =i
B33} ch, Table 204 X upe} o] Al st
ol & ol uls) vl Fo ALT % AST BA4&
AA Z7+A 7o} Scoparone2 3 ALT % AST &
Aol gt Alod slekane] g8 A ZFAaA At o)A
9] A3}i= scoparonee] A} F ekl 97 A E T
Aol R aE 43T 5 &S AAsE £k

In vitro X|Zntpslebgol st g

Fig. 2+ ¥ o7k A Lol 4] Al 7k @& malondialde-
hyde(MDA) A ol ¥ x &= 43§ 29FEd, MDA
€ iR A el AR AE 27 &
A8 AN A CCls - 7 Cl - AHfreir) -2 AA sk,
o] A-fElt]FEo] XA Basubg-S doA AxE
SAA 7 ke A gleh wjR] o] Al s a A g v)E)
w27 Bls] MDA AAol ZA Fdis = 24
& uj ek Zbel| we} Zrlsb e} &, 2Tl A 0%,
60+, 90+ wekglk F MDA B Al o] 0.326,0.412, 0.617u
mole/plate] ©] uba] A}gstetaig A 2] wlAl A=
747+ 0.779. 1.143, 1.810umole/plate 2 ZA F= %t

Table 2. Effect of scoparone on CCL-induced alanine
aminotransferase(ALT) and aspartate ami-
notransferase(AST) activities in primary rat
hepatocyte cultures'

ALT activity AST activity
Treatment (unit/ml) (unit/ml)
Control 31.3t46 242%15
DMSO control 36.8£39 274%3.4
CCly 108.1£05 643178
Scoparone 306£55 24710
Scoparone +CCL? 80.3+£29* 463+26*

YValues are expressed as the mean*T SE of hepatocyte
cultures from three rats. Triplicate plates were made
from each rat for each assay.

PScoparone(0.1mg/ml) and CCL(5mg/ml) were added di-
rectly to the culture media after 4 hr from the initial plating.

*Values were significantly different from the CCly—treated
group (p<0.05).
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Fig. 2. Effects of scoparone on CCly-induced lipid per-
oxidation in primary cultures of rat hepatocytes.
CCly(5mg/ml) and scoparone(0.1mg/ml) are added di-
rectly to the culture media after 4 hours from the
initial plating. Asterisks indicate the significantly dif-
ferent values from the CCls-treated group(p<0.05).
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Fig. 3. Effect of scoparone on CCls—induced lactate de-
hydrogenase(LDH) release in primary cultures
of rat hepatocytes.

CCli(5mg/ml) and scoparone(0.1lmg/ml) were added
directly to the culture media after 4 hours from the
initial plating. Asterisks indicate the significantly dif-
ferent values from the CCly—treated group(p<0.05).
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th20). Alg 8t 4 o] 2] Al E£5-A o] i} scoparone
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ol wkal Al slgta s A wjA M e 27} 3165.
593.7, 668.8unit/ml2 2 A S = et 23 X9 sco-
parone A 2] & Al sletso] 213 LDH #-& %9 &
F NET 7R QAEA = FRA % 247 204.0,
263.8, 368 6unit/ml2 A A 34} o]k Ae
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3AAE LT § 98-S AAsl] Fo

e o

£ A= scoparonee] Zt 7] ol qt o F-E vl
Ao #al FFHE o] L7 in vivo} in vitro A
£ 3ttt In vive A8 L 2% scoparone(20mg/kg, 5
ANE AFFA F 7 A4 E AR U o
FAQ Bl A3 (CCl)E AF 244 2F Aol
B} FAR F 7} Tk oA BulEHe G52
7} BSP(sulfobromophthalein)®] @35 22f wiAd 5
& dolr gt} Scoparone 7t FEoll= ¥ G 3¢S vl
2] A] ¢¥ske}. Scoparone A 2l HEEH| gk Zrl=
vehA] ok A 258 53 BSP| i wH S o
Z2THTY A F/HHS. =8, Abd ks o3
7r&A A gaFe] Hojal Mal o]z} BSP s AdFY
o] A3}=])+=H], scoparoned 747 FI& AH A 7
+ 235398 Jehfgih Invitrodl A= AR A2
e A EE sl AA g A xR
AH8-5+= ¥4 % alanine aminotransferase(ALT/GPT),
aspartate transaminase(AST/GOT) £4 848 &3
3}51=1l, scoparone& Al 3HEIAE FX4Jo] £o4H 7
AZE BEste] ZAZ wokRos §&5E= ALT,
AST AL A ) =3 13} 7hA) Eel| 4] scop-
aroned 2|3k 7 $-oll A 7kell whaba] Aled lwkAe 9
& fi=e XA 743 w33 LDH(lactate dehydr—
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