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Abstract—In order to study the effects of Rhei rhizoma, Ephedrae herba and Scutellariae radix on
hepatic metabolism, we examined the pretreatment effect of those on the metabolism of 7-ethox-
ycoumarin (EC). Water extracts (1 g/kg) of Rhei rhizoma, Ephedrae herba and Scutellariae radix were
administered orally to rats for 7 days, respectively. Livers were then isolated and perfused with 100 1M
EC for 2 hours. The metabolites of EC, 7T-hydroxycoumarin, sulfate conjugate and glucuronide con-
jugate were measured in the perfusates. The amount of glucuronide conjugates was decreased in Rhei
rhizoma pretreated rats (p{0.01), however, T-hydroxycoumarin was increased in Ephedrae herba pre-
treated rats (p<0.01). We examined whether the change of enzyme activity is related to the change of
cytochrome P4501A1 and P4502B1 mRNA level in the perfused rat liver, which are responsible for EC
metabolismn. CYP1Al and CYP2B1 mRNA level was increased, which was not statistically significant
with rhei rhizoma nor ephedrae herba pretreatment. We also assessed the hepatotoxicity of Rhei rhizo-
ma, Ephedrae herba and Scutellariae radix. The activities of ALT and AST were assayed at 24 hours aft-
er 7 days administration. Only the ratio of ALT over AST was increased in ephedrae herba pretreated
rats (p{0.05). Lipid peroxidation was increased in Rhei rhizoma treatment (p<0.05), while his-
topathological examination performed after liver perfusion did not show any difference compared with
vehicle treatment. These results suggest that Ephedrae herba pretreatment increases the o-deethy-
lation of 7-ethoxycoumarin in rats, which may be mediated by CYP1A1 mRNA induction.

Keywords [_] Rhei rhizoma, Ephedrae herba. Scutellariae radix, hepatotoxicity, metabolism, isolated rat
liver perfusion, 7-ethoxycoumarin.
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o] Ao vk B&4A] S REAA vt 5
AR 3 7HEA 271 R A7 s Y
Aok o] ek Aol digk ABA Ao ao| viFs
3 9l Aot o]e) o}&] AR oF EAFS

2 ol&d 9 7|e} ko] 315 U MU Fejolx 3
£ 3 ¢ glomg HAZo] 7k il vl gkl
st 43 AP - HE e Aoz AAFHY,

w38 Ephedra sinica Atapf 2 %425(Ephedra-
cene) o] AR (EHEE) 02 A, B, HE T2 5H
2 2 A Ao W18 Aefo R ephedrine, pseu-
doephedrine, ephedroxane, norephedrine 52 ¥
& glon FHFAE, AIATREE, ATy
£ AN GAL ol w2 T B dEFtgel B
o ¥ w3 33 ekdd] ®e & Sou-
tellaria baicalensis Georgi(Libiatae)9] T3 & B17) B2
AN A=l 9lom, A9 - 481 - AAL - A T B3 o
2 AHEEE AgAeltt. #5-2 baicalin, baicalein,
wogonin, wogonin glucuronide, oroxylin A glucu-
ronide, skullcapflavone I, II 5& &H3t2 Qoo &
Fuld E2A2E o|wAE, AAFEE, & allergy?t
£ AAYANAEE, arachidonic acid TiAHAll gk
g 5 2o okl Fgo] Hugo gttt 22y H2
Az B oz B3t vl o) FA Il &
sl gl go] RuHAn® Bl o 154 sHsAol
Axg v} Qe

olof] ¥ AelM = the) AEE ALEHof 3= A
A Asle] ddo] HAS T AAU gAES 24}
g F e HEL ARHUE o) 63 Ui F HAE H
2 AL s Qe vke B 3w A A Al
olg AAE B3 A5 AMEH I e e A
A5t o] 5 HAEo] A=oj|A T-ethoxycoumarin T
Alol mlX] = g AAFOEH 7] %E WAT
o W)X Fake AR ST &, AR U] 7-
ethoxycoumarin®] thAFHQl T-hydroxycoumarin,
sulfate T34, glucuronide TFAY 4L =4 v
31 HE@FAl T-ethoxycoumarin specific 3t
il oA cytochrome P4501A1 % P4502B1
mRNAE 3o 2H ol HAES] T-ethoxycou-
marin®] thAlel] WX AEE EA4 vl w3Yot. E£5
o]E HFEo| 7 vjAlE 54 ARE HI8) 3
o] 83 ALT ¥ AST €4, &35 3k lipid
peroxidation A& FAln 22 W21 HiE
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Al S MEER - ogekd A 0 vid B
< FkRE(Seoul. Korea) o 2HE 3y on, 7-
ethoxycoumarine Fluka Chemical AG(Milwau-
kee, WI, USA)Z 8], T-hydroxycoumarin, B-glu-
curonidase, sulfatase, phenol equilibrated, chloro-
form 52 Sigma Chemical Co.(St. Louis, MO,
USA)Z2%-€], dATP. dCTP, dGTP, dTTP, malony
murine leukemia virus reverse transcriptase, TRI~
zol reagent= Gibco-BRL(Gasthersberg, MD, USA)
2X¥, RNasin® Promega(Madison, WI, USA) 2%
H ketamine chloridet %3 (Seoul, Korea) 2.
2R 7Ys9om, RNA 44 A% moleu-
cular biclogy grade®, 18] t}Z Aok AlfF o2
AHEth primers Me&dEE 7|2 E8FFAT
ol F4E o3 Fufiste] AHEE AHEES 5
PEAAFLoA AR 558e] A4 Sprague
Dawley rat® 2% 23+2°C, §% 556:10%, 1247k
Z2HF7] 27 $PllA Alse] 250~300g°] 2 wi7}=]
AlEste] A3l o ol B} Al AMEo] 4
A 5 I== 3t

S8R RX U HEWRH - U3 viE 35 74 1
kgo B HE £AAXE Azl 185g, 450 g, 350 g2
powder® ¥%e8 HPLCE o]83td ¥4% 27 o
2 A FAEQ sennoside B7F HEHA) &gka vl
< ephedrine2. 24 4.64% (w/w), =< baicalin®.
24 18.43% (w/w)7t 2442t AEHRN e 1 4 =1
& Table [} 2t} Alz% g3}, vi3}, 33 3428
1g/kg, 10mi/kg $F22 747 A7FA3IH.eH o)
Z7l|+= vehideZ AH-3 B2 Foi3lyr).

SE ALT ¥ AST @MEE - vx7} JEFo
24X ¥ Boj o R R FAE A8l of 247
HEX] $- 4,000 goll A 30427 YA sl E3& 4
o YAAs}8t 2584 7](Technichon RA-XT)E
o]-&3te] ALT 9 AST 84& A3t

Lipid peroxidation /& - JEZAFLo2HYH
Trushs'”9] WH& §-83l9 lipid peroxidation &
AL 9% NAEA B A, AEAFE
WAZEHE A F 7 FA9 ¢ 487} FHe Tris-
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Table I — Analytical conditions of HPLC

th 3+ (sennoside B)
Column

u-Bondapak Cis (25 cmx4.6 mm, 5
um. WATERS)

Mobile phase  methanol/5% acetic acid (40:60)

Detector UV Detector (254 nm)
Flow rate 1.0 m!/min
Sensitivity 0.1Aufs

v}8 (ephedrine)
Column p-Bondapak Cis (25 cmx4.6 mm, 5

um, WATERS)

0.1 M citric acid buffer (pH 3.0) :

acetonitrile (86:14)

Mobile phase

Detector UV Detector (254 nm)
Flow rate 1.0 ml/min
Sensitivity 0.1Aufs

3+ (baicalin)
Column M-Bondapak Cis (25 cmx4.6 mm, 5

pm, WATERS)

THEF' 145 m]. Dioxane 125 ml, meth-

anol 50 mi,acetic acid 20 m/ and 5%

phosphoric acid 2 m/ to make 1 L

Mobile phase

Detector UV Detector (280 nm)
Flow rate 1.0 ml/min
Sensitivity 0.1Aufs

HCI buffer(150 mM KCl, 50 mM Tris-HCl, pH
74)E H713 & polytrone AHE3le] F@ 3Tt
TAAE 600 goll A 1587 AR & A5HE
3le 15,000 gl Al 2087 AAREE Y oAl s
AL F3ke] 105,000 goll A 1A B el st
31 TrissHCl buffer2 AAEAA
Bose5 "ol WS $-8dld A¥A F9 lipid
peroxidation®] HEE ZAsH= XEE malondi-
aldehyde WAL E F434ct. AZF microso-
me ¥3% 0.3mlol 8% trichloroacetic acid(TCA)
0.9 mIE 7}8t3 4°C, 10,000 goll A 587+ S &35t
o 454 1miE st 0.2% NaOHE FH3hes
1% thiobarbituric acid -£9 0.25 m/& 718} &3}
g F 100°CellA] 203 7Hd sl HAqAZT) A&
2 YzZtAlzl ¥ Elisa Reader(Molecular Device,
USAYE AME38le 540 nmollA F3EE AR
™ MDA A %<& 11,3 3-tetramethoxypropane&
FEEE 9 EFEAE AMEEY nmole/mg
protein®. 2 FAkste] JERNSIT o] of HAIF] @
WA 55 % bovine serum albuming IFEEAZ A}
£ BCA protein assay kit2 A-&3led 24 5k4rt.
TSN BE - HF 3F F 1 4y 9ARAE
zzhlle] 10% neutral buffered formalin %02

2

X =0
7‘(;]%_]_'5‘5‘

4811 ZF ol mAA T dwEel g Xg ¢ AR
H4g AR mebe] EojAlZl F 4um= AH
H&E @48 AAslg o 38 A3l a #3229
HH {52 dEsign

‘T-ethoxycoumarin(EC) CHARMI 84 - #Fd] ke-
tamine chloride(100 mg/kg)E E7h FAlslo] nj3
A7l ¥ SiesT?9] whgel ulg} 7+ ool polyeth-
ylene catheter(18 gauge)& sl AFNS dA
&5 (3~4ml/g liver/min) 2 AFA7IRA] 748 A=
3te] perfusion blockell &7itt. o] wj A}-83 AF A2
Krebs-Henseleit. Bicarbonate buffer(KHB, pH 7.4)
24 sk 59t EF7IAN0, 95%, CO,: 5%)E
A& 02 FRlete] 7t AR A FFSIF A
3 7+ 229] " AEH 24 L FA3] Y8t
perfusion blockell 71 F A& 1587+ e
FA1712 21§ 100 uM T-ethoxycoumarin(EC)e] &
3l=]o] gl KHBE 2417 B¢ #FAI7184 4 Al
A0 AFAS AHe] FRA Fo] drARIES
Cha'?e) Wilel whe} ZA4sgc). 158 1402 A
3 B35 1midl 0.5 M Tris-HCl buffer(pH 7.4)
0.1ml, 40U2] B-glucuronidase® ¥#3h= Tris-
HCI buffer 0.1ml, 0.4 U9 sulfatase® I3k
Tris-HCI buffer 0.1 mi& 47+ A71sl] 37°Coll A 14]
7+ &<t incubation 3t} ERHAE0] F4ol o) A
3 7R ANES & 5 15% TCA 0.1 miE A7k
PFY& 24347 1 chloroform 4 miZ d7}bste] 7-
hydroxycoumarin(HC)& FZ3}%ith.  Chloroform
202 old" %28 HC 3miE 3z, 001 M
NaOH-1.0 M NaCl Alkaline Salt £ 4m/& Wi
4719} o] EE F f4ElES fluorescence
spectrophotometer(SFM25, Kontron Instrument)
& AM83l] excitation wavelength 360 nm¢}t em-
mision wavelength 450 nmolA FFEE =319
o} Zr A9 AP HCE 2L 279308 92
HC standard curvedl| j3le HC2| Hujgto s 2k
33 2HEA, HEEEE 188k nmol HC/g liver/
min &2 s}

Cytochrome P450 1A1 %! cytochrome P450 2B1
mRNA &3

Total RNAS| 22| - A& PFHo 2 2E Chome-
zynski®'?9] W& ¥MH3 total RNAS £231%
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th HEF 282k o] BARA7) 7o) A 0258 F
glllo] TRIzol 2.5 mIg 718 ¥ 2AEH7)E o}4-8
o #A3A7] 2 0.5 mi2) chloroforme 7}she] 15%
B T F A20A 2~38% PAAAHY. 4°C,
12,000 goll Al 15% §< 4488ty 38 3o
49829 isopropanol$ 71ste] Ah2ol A 10871 3
AAZ T B 12,000 goll A 107 F<7F A4 Eel st
pellet& F3lo] 75% ethanol2 A1A3 ¥ AZFAA
0.1% DEPC-treated watersl 31217t}

Reverse Transcription Polymerase Chain Reaction
(RT-PCR) - RT-PCR2 Paolas"¢] ¥le) wa} 4
A&kt £33 & RNA 3 pgoll oligo(dT);s 20pmol
< 7kt 70°CAlA 1087 X% & Ajutke] d-SollA
Ayt FAAE 1 mM ANTP(JATP, dCTP, dTTP,
dGTP) 1, 0.1 M DTT 2, 5xfirst strand buff-
er 4 uI(BRL), M-MLV-RT 200 units, RNasin 20
unitsE 7131 43 23°CellA 108, 37°CollA 60%-7t
BEEA)7) 1 95°ColA 1083 7183t RT ¥H8-5 4
AATh F RTHHEY 20 w3 2 We #3 2.5mM
dNTP 1 i, tag polymerase 1 unit, Table IIoll v}e}
3 forward/reverse primer Z}z} 3pmol, capillary
10 Xreaction buffer(750 mM Tris-HCI pH 9.0, 200
mM(NHY,S0,, 0.1% Tween), 25 mM MgCl; 2 Wi
7¥ete] & wbg-d 20 WE capillary® &4 4E2 54
3 & olgie} & 2AOR thermal cycler(tiE
medical, Korea)ollA] 30 cycle2 2H-&-A17 Tt

pre-denaturation 94°C 10 sec
annealing 58°C  30sec
elongation 72°C  60sec
denaturation 94°C  10sec
post—elongation 72°C 10 sec

PCR product: 2% agarose gel’dolA] 71453}
& ethidium bromide® Mt #1831 band

Table I— Primer sequence’®"”

& 717t Z2} 1M NaCl £dollA] 124704 elution
A7l F 260 nmoll A FFEE S3ste] Aot

BAHEE X2
A A= unpaired Student’s ttestE AL
1], p0.05 T p0.01 7oA FreAde AAstact.

4

#iS ALT U AST @4 - FEFool] 9§t T-etho-
xycoumarin®] tAbAsle} B A fdodis
7¥el) Y8t ois, w2 g HAAE 7Y F
o&}3 wiA|H o 24 A7 Fof] @3 ALT 2 AST &
A& FA3 1 AAE ALT/AST ratio2 R
tHTable II). v} FATNA A BHFAEE e}
Wi A9 el ALT/AST ratio7} thzFoll 83}
o Fo gt ApolE JERNATHp0.05).

Lipid peroxidation &% ~ tjg, v}3 2 35 3
A2E TUIF FAS AL nhA| 2} o 24 A7 Fofl A&
7re] 23 A ¥ &l A lipid peroxidation?) shte] x|
#=Z malondialdehyde A4 AE=E =3 A3
Fao oA AEet &A1 7 E AW lipid pero-
xidation(MDA A§4d)e] Table [VollA g} o] Z7}&}
Ach(p0.05).

SN 2RI - =4 AR s gig e

Table HI— Effects of Rhei rhizoma, Ephedrae herba
and Scutellariae radix on ALT/AST ratio in
rat liver perfused with T-ethoxycoumarin

Rhei  Ephedrae Scutellari-

Control rhizoma herba ae radix

ALT/AST 0.60%0.09 0.54+0.04 0.50+0.05* 0.52+0.07

Each value represents mean+8.D. from 7-10 rats.
* means significantly different from control group
(p€0.05).

Primer bps

Sequence

PCR product

size(bps)
CYP1Al-FP 20 5-CCATGACCAGGAACTATGGG-3 341
CYP1A1-RP 20 5-TCTGGTGAGCATCCAGGACA-3
CYP2B1-FP 20 5-TCACACCGGCTACCAACCCT-3’ 201
CYP2B1-RP 20 5'-CTGTGGGTCATGGAGAGCTG-3’
B-Actin-FP 18 5'-CCTCTATGCCAACACAGT-3 153
B-Actin-RP 18 5-AGCCACCAATCCACACAG-3’

Vol. 42. No. 4. 1998
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Table IV—Effects of Rhel rhizoma. Ephedrae herba
and Scutellariae radix on lipid peroxication
in rat liver microsome perfused with 7-ethox-
ycoumarin

Control Rhei
rhizema

Ephedrae Scutellari-
herba - -aeradix

MDA levels

(nmol/mg  0.2+0.02 0.2+0.05* 0.1+0.02 0.1+0.02
protein)

Each value represents mean+S.D. from 5-6 rats.
*means significantly different from control group
(p<0.05).

% g g ool FAHE 228k gda= o
2ol HlEhA 1ol gh Abol & vreh A et
7-ethoxycoumarin®| CHAN| O)Xj= &k - )3t o}
2, 35 FE921 g/ke, 7 days, po)e FoIst 7-
ethoxycoumarin®} tjAlel] v]x]= Q3ke Al W 312}
X B9 HAEDNATE A asAA] 158 7HH 07 o
AAE BAsY dizes vlmstgoh. Fig. 16149}
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Fig. 1— Effect of Rhei rhizoma on the formation of EC
metabolites in rat perfusates. Water extract of
Rhei rhizoma (1 g/kg/day. po) is pretreated for
7 days and vehicle for control. Values are
mean+S.D. of 8 separate experiments, ex-
pressed as 7-hydroxycoumarin produced/g
liver/min. An asterisk denotes a significant diff-
erence from the control at **p<0.01.
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Fig. 2— Effect of Ephedrae herba on the formation of EC
metabolites in rat perfusates. Water extract of
Ephedrae herba (1g/kg/day, po) is pretreated
for 7 days and vehicle for control. Values are
meanstS.D. of 8 or 9 separate experiments, ex-
pressed as T-hydroxycoumarin produced/g liver/
min. An asterisk denotes a significant difference

from the control at **p¢0.01.
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Fig. 3 — Effect of Scutellariae radix on the formation of
Ec metabolites in rat perfusates. Water extract
of Scutellariae radix (1g/kg/day, po) is pre-
treated for 7 days and vehicle for control.
Values are means+S.D. of 8 separate expe-
riments, expressed as 7-hydroxycoumarin pro-
duced/g liver/min.
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rin® glucuronidation® wiZT-ol Hlsted F24 Sl
A A7 1 (p<0.01), o-deethylation F7HA A A
ok folAde Vel Al it nhak SR o
A= Fig. 20048 2o] T-ethoxycoumaring o-
deethylation2 24 A F7MAHHp(0.01). =
¥ glucuronidation® EAI&A 02 FogdL2 q%le
U Zvske A4S 2ok a8y Fig 30lA9F 2ol
g FRAA Bojt& T-ethoxycoumarin® thAlel]
k2 JEE v A A skt
Cytochrome P450 1A1 %! P450 2B1 mRNA {5 -

<4 CYPI1Al

4 CYP2B1
4 B -actin

Fig. 4—PCR products of f-Actin, CYPIAIl and CYP2B1
form rat livers perfused with 7-ethoxycoumarin.
Vehicle (lane 1) or water extracts (1g/kg) of
Rhei rhizoma (lane 2), Ephedrae herba (lane 3)
and Scutellariae radix (lane 4) were pretreated
orally for 7 days before liver perfusion.

Table V—The quantitation of CYP1Al and CYP2B1
mRNAs after 2hrs T-ethoxycoumarin perfu-
sion in rats pretreated with vehicle or water
extracts (1 g/kg, po) of Rhei rhizoma, Ephe-
drae herba and Scutellariae radix for 7 days.
B-actin was used as a internal standard

Rhei  Ephedrae Scutellari-

Control i ima  herba  ae radix

CYP2BRY/
B-actin
CYP1AYl/
B-actin

1.1£0.05 1.0+0.03 1.2+043 0.8+0.15

0.3£0.02 0.4+0.14 09+0.71 0.4+0.10

Each value represents mean +S.D. from 3 rats.
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3} opst =89 x Folof 9@ T-ethoxycoumarin®
thabsiel BEsle] BE g AR S/ AR
% Alx] ARE ARzl YEuHelA total
RNAE &£d38F & RT-PCR& 2415k CYP 1A1 2
CYP 2B1 mRNA 434 Wl & gz 7 v)ust
et Fig. 4 @ Table VollA9} ko] thz7o) v|3te
u}3}E o ol A CYP 1A1 levelo] Z718t A4t A3
°2 {93 AolE YehHA| = edurt.

T &

ofE Ald TR dFo 2 Ads F)E e
ZAFHE 2 AAE Aol ARt WHoE A
W oh2 719 GEgle]l wdtAl Mt doju=
oFE-o] W3S B 4 o) FEuiAbA e o
# REAAEL AXE ol EAstAY AA=E A
& o] g3y W&ol B F in vivool ST hAAT
djolgls & F Atk of WHe ARAL T3
FEg A 7l H4E 4 e FHE /A oy
B AgelME FAEo] 7k giatel mAE F3-s 4
EJJ} spong vuy Pt BEEe MAE
E4e nZste BRA Ay Heae gl HIE
L AFFE A7 AH FA93a T-ethoxyco-
umaring #FYell AL 1 tirtel] v FFS &
#Z&gr}. T-ethoxycoumarinte cytochrome P450
1A1 2 P450 2B19Y &f3le] tiabelo] Fig. 59 22 o
AAE AR Aoz deA don, AENAFY
& %% phase I 5+8-7} phase II 1H8-& FAlof B2
7] A% md oFE 2 AN

Aaf FEAEA CCL F49(0.75 mi/kg, ip)el
9}3}ed T-ethoxycoumarin® glucuronide ¥3H4) A4
ZFo] izl vl3l] A 10% °J8E FAEI o
deethylation 50%°] ZAHRAES FABIAL ©
¢} A& CYP 2B1 mRNA levelo] 7152 <13t vt
ATE® B Aol 1 g/kgd) $FOR oig FHA2
E 747 A=o AFRA F 45R o)]FRE T-
ethoxycoumarin® o-deethylationoll J3kgle] glu-
curonidation® ¢F 40% o’ #AAZTh ol2jd A
= thgho] 71X UDP-glucuronosyltransferasedi ¢
8] o]Fo|x]¥= T-ethoxycoumarin®] WAL 7447
= RE AR gige] $4EF 39l emodin©l
thAtslo] TFAS FAske Zoe gy Jome?
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Fig. 5§ — Biotransformation pathway of 7-ethoxycoumarin

olel &3t 7 X1 UDP-glucuronic acid 7}AZ A7+
3 & 4 qlrh =g dj&3Fedzt 23H UDP-glucuro-
nosyltransferase 4% ZAANAE 7L A2
£ 4= 9Jt}. BHA(butylated hydroxyanisole): o321
EZ9 548 oAl Aoz delA d=d mou-
seoll A UDP-glucuronosyltransferase 43 UDP-
glucuronic acid levelel Z7}3to] g wp gk ®
Acetaminophen2 F 60% ©}/de] glucuronidation®l
o3 wizEE Aoz dejA glen =X UDP-
glucuronosyltransferase®] F43 Al 23 ace-
taminophen 7Fs4o] f2E 4 &) WA vl gl
o.® gtoz ygige] AFHAAR Q2] AEH1 Y
acetaminophen®} glucuronidation®ll vxl= F3ke-
A e Ax 2L Aol glucuronidationoll
g A= & RS 18] A At B3
Fojop & Aoz AR HT

A 1g/kegd] $F2Z AN vigpEAxA AT
FolE gox 158 ©]%F T-ethoxycoumarin®] o-
deethylation& o 2ullo]d F7HAHAT. o|21g Avte
ul-8to] T-ethoxycoumarin®) o—deethylatlonoﬂ o3}
240 B4E RS ridith B AyolA
o|2}gt BAZ7}7} T-ethoxycoumarin specificshct
A2 0*® cytochrome P450 1A1 2 P450 2B1¢<]
A F71/7 s 28 AQUA] ARE AW Bz} &
Z3Ft) i3k mRNA level 2folE AwrEgith 1
A3}, nlgRodFf| A tZ2F H|3l CYP 1A1 lev-

frorie

K

elo] S8R BAA 02 Fold ApolE YEA]
T ¥t} "o ofd BF AJEo] cytochrome P
4502 inductiondh=Aol| ] @74 G2 vh=
om, B A9 #A-sie @A nigpe FAAEC
ephedrine®] Bi%AEANA cytochrome P4508 in-
ductionsh=A] o 5ol st AH-S ZsFoltt,

EFE o]E HAE0] 2 vXE B F=E Hrst
7] 918led 83 ALT 2 AST 848 2331 &
Fztell thgk lipid peroxidation Ax ¢ &R ¢ =4
el Wkg #Esqth vAFEATAA A
79 AERE vehli=E X179 sl ALT/AST ra-
tio™2] Wslr} Bas o] ulgte] w7t St Fh5 A
< AAEH, dEFEAZAME AEDFL Gt
lipid perox1datlon A=7) dizgol vjsted 1994 gl
A F7HEASE FABA= ole diFgFAd o3
LA EA o] EAEAE 7HEAEE ARG st
¥ £4& anthraquinone F%4121 rheindl ¢]
3 G3e a2 5 kP 28U F 7 BF 23
T2 gadabe gxgo) gl {93 2olE UE
R edgtrh. webA ol HAES 54 Axe tE
=R AR FA F F o AR 1A A 2
23 7o 2 Alg g}
|

=
[Lm

1) Loeper, J., Descatoire, V., Letteron, P., Moulis,

J. Pharm. Soc. Korea



HEARIOIN R i U go] TAEATuIAS Ao mIRE 9 429

C.. Degott, C., Dansette P., Fau D. and Pes-
sayre, D. ' Hepatotoxicity of Germander in Mice.
Gastroenterology 106, 464 (1994).

2) Lekehal, M., Pessayre, D., Lereau, J. M., Moulis,
C., Fouraste, 1. and Fau, D.: Hepatotoxicity of
the Herbal Medicine Germander : Metabolic ac-
tivation of its furano diterpenoids by cytochrome
P4503A depletes cytoskeleton-associated protein
thiols and forms plasma membrane blebs in rat
hepatocytes. Hepatology 24, 212 (1996).

3) Duncan, P. E., Griffin, J. P. and Solomon, S. S.
: Bronchodilator drug efficacy via cyclic AMP.
Thorax. 30(2), 192 (1975).

4) Dulloo, A. G., Seydoux, J. and Girardier, L.
Peripheral mechanism of thermogenesis in-
duced by ephedrine and caffeine in brown adi-
pose tissue. Int. J. Obes. 15(5), 317 (1991).

5) Hikino, H., Kononeo, C., Takata, H. and Ta-
mada, M. : Antiinflammatory principle of ephe-
dra herbs. Chem. Pharm. Bull. 28(10), 2900
(1980).

6) Lin, M. T, Liu, G. G., Wu, W. L. and Chern, Y.
F. : Effects of chinese herb, huang chin(Scutel-
laria baicalensis Georgi) on thermoregulation in
rats. Jpn. J. Pharmacol. 30(1), 59 (1980).

7) Chiu, H. F., Lin, C. C., Yen, M. H., Wu, P. S.
and Yang, C. Y. : Pharmacological and patho-
logical studies on hepatic protective crude
drugs from Taiwan(V) : The effects of Bombax
malabarica and Scutellaria rivularis. Am. J.
Chin Med . 20(3-4), 245 (1992).

8) Nadir, A.. Agrawal, S., King, P. D. and Marshal,
dJ. B. ! Acute hepatitis associated with the use of
chinese herbal product, ma-huang. Am. J. Gas-
troenterol. 91(7), 1436 (1996).

9) Larrey, D. and Pageaux, G. P. : Hepatotoxicity
of herbal remedies and mushrooms. Seminars in
liver disease 15(3), 183 (1995).

10) Trush, M. A., Mimmaugh, E. G., Ginburg, E.
and Gram, T. E. : Studies on the in vitro in-
teraction of mitomycin C, nitrofurantoin and
paraquat with pulmonary microsomes. ~Stimu-
lation of reactive oxygen dependent lipid perox-
idation. Biochem. Pharmacol. 31, 805 (1982).

1D Bose, R., Schnell, C. L., Pinsky, C. and Zitko, V. :

Vol. 42. No. 4. 1998

Effects of excitotoxins on free radical indices in
mouse brain. Toxicol. Lett. 60, 211 (1992).

12} Sies. H. : he use of perfusion of liver and other
organs for the study of microsomal electron
transport and cytochrome Py systems. Meth.
Enzymol. 54, 48 (1978).

13) Cha, Y. N, Dong, M. S. and Hong, S. S. : Func-
tional relationship between initial oxidation of 7-
ethoxycoumarin and subsequent conjugation of 7-
hydroxycoumarin in isolated perfused rat livers.
Chem. Biol. Interactions 61. 125 (1987).

14) Chomczynski, P. and Sacchi, N. : Single-step
method of RNA isolation by acid guanidinium
thiocyanate-phenol-chloroform extraction. Anal.
Biochem . 162, 156 (1989).

15) Omiecinski, C. J., Redlich, C. A. and Costa, P. :
Induction and development expression of cy-
tochrome P450iAl messenger RNA in rat and
human tissue. Cancer Research 50, 4315 (1990).

16) Traber, P. G., Wang, W., Mcdonnell, M. and
Gumucio, J. J. : P450IIB gene expression in rat
small intestine-cloning of intestinal P450IIB1
mRNA using the polymerase chain reaction
and transcriptional regulation of induction. Mol.
Pharmacol. 37, 810 (1990).

17) Heuvel, J. P. V., Clark, G. C., Kohn, M. C.,
Tritscher, A. M., Greenke, W. F., Lucier, G. W.
and Bell, D. A. : Dioxin-responsive genes-ex-
amination of dose response regulationships using
quantitative reverse transcriptase polymerase
chain reaction. Cancer Research 54, 62 (1994).

18) Scholz, R., Hansen, W. and Thurman, R. G. : In-
teraction of mixed-function oxidation with biosyn-
thetic processes : inhibition of gluconeogenesis in
perfused rat liver by aminopyrine. Eur. J. Biochem.
38, 64 (1973).

19) Conway. J. G., Kauffman, F. C., Tsukada. T.
and Thurman, R. G. ! Glucuronidation of 7-hy-
droxycoumarin in periportal and pericentral re-
gions of the liver lobule. Mol. Pharmacol. 23, 487
(1983).

20) Chang, Y. S, Choi, K. H,, Kim, S. 8., Park, Y.
J.. Ahn, M. R., Chung, H. J., Kim, D. S., Ahn,
B. W. and Sheen, Y. Y. : Studies on effect of na-
tural products on hepatic metabolism(I). Ann.



430 H)E - ded - HEF - R - AvE -

N7 - NS BN - 394

Report of KFDA 1, 487 (1996).

21) Bachmann, M. and Schlatter, C.: Metabolism
of (14C)emodin in the rat. Xenobiotica 11(3), 217
(1981).

22) Hijelle, J. J.. Hazelton. G. A. and Klassen, C. D. :
Increase UDP-glucuronosyltransferase activity
and UDP-glucuronic acid concentration in the
small intestine of butylated hydroxyanisole-treat-
ed mice. Drug Metabolism and Disposition 13, 638
(1985).

23) De Moris, S. M. and Welis. P. G. : Deficiency in
bililubin UDP-glucuronyltransferase as a genetic
determinant of acetaminophen toxicity. J. Phar-
macol. Exp. Ther. 247(1), 323 (1988).

24) Rosenberg, D. W. : Tissue specific induction of
carcinogen inducible cytochrome P450 isoform,

P450IA1, in colonic epithelium. Arch. Biochem.
Biophy. 284(1), 223 (1991).

25) Shen, S. and Strobel, H. W. : The role of cy-
tochrome P450 lysine residues in the interaction
between cytochrome P450IA1 and NADPH-—cy-
tochrome P450 reductase. Arch. Biochem. 'Bfifophy.
294(1), 83 (1992).

26) Bonacini, M., Hadi, G., Govindagajan, S. and
Kindsay, K. L. : Utility of a discriminated score
for diagnosing advanced fibrosis or cirrhosis in
patients with chronic hepatitis C virus infection.
Am. ]. Gastroenterol, 92(8), 1302 (1997).

27) Bironite, D. and Olineger, K. : The hepato-
toxicity of rhein involves impairment of mito-
chondrial functions. Chem. Biol. Interact. 103(1), 35
(1997).

J. Pharm. Soc. Korea



