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l Abstract .L

Study in the Hepatoprotective Effect of
Sipyimiguanjung-tang and Osuyubujaijung-tang

Lee Kyung-seong® - Kim Hyoung-soon® - Bae Young-chun® - Lee Sang-min® - Kim Kyung-yo" - Won Kyung-sook®
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** Dept. of Nuclear Medicine, College of Medicine, Keimyung Univ.

Osuyubujaijung-tang(OBT) and Sipyimiguanjung-tang(SGT) has been developed as prescriptions for the
Soyeumin constitution. The hepatoprotective effect of the water extract of Osuyubujaijung-tang(OBT) and
Sipyimiguanjung-tang(SGT) was investigated against carbon tetrachloride (CCl4)-induced hepatic damage. A
single intra-peritoneal injection of CCl4 produced liver damage in rats as manifested by the significant rise
of aspartate aminotransferase(AST), alanine aminotransferase(ALT), and alkaline phosphatase(ALP) in serum
as compared to those of untreated normal group. Pretreatments of rats with Osuyubujaijung-tang(OBT)
and Sipyimiguanjung-tang(SGT) 500 mg/kg for 7 days) were significantly reduced AST, ALT, and ALP
levels compared with CCl4-treated control group. Treatment of rats with CCl4 led to significantly increase
in lipid peroxidation and significantly decrease in cytochrome P450 and P450 reductase. The oral
administration of Osuyubujaijung-tang(OBT) and Sipyimiguanjung-tang(SGT) water extract significantly
inhibited the accumulation of microsomal thiobarbituric acid reactive substance (TBARS) and increased the
cytochrome P450 and P450 reductase activicy. All these biochemical alterations resulting from CCl4
administration were inhibited by the pretreatment with Osuyubujaijung-tang(OBT) and Sipyimiguanjung-tang(SGT)
extract. These results suggest that Osuyubujaijung-tang(OBT) and Sipyimiguanjung-tang(SGT) water extract can
be useful as a hepatoprotective agent. And the effect of NO modulation by NO synthesis or precursors, and
Osuyubujaijung-tang(OBT) and Sipyimiguanjung-tang (SGT) water extract was researched on chronic liver
damage induced by CCl4 administration. It was observed that endogenous NO protected the liver from
lipid peroxidation, fibrosis, and damage. Osuyubujaijung-tang(OBT) and Sipyimiguanjung-tang(SGT) water
extract showed the hepatoprotective effect on the chronic liver cirrhosis model and relationship with NO
modulation.
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R A fre] F8 AV BittfER
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¥R ojAlnte] REFHET Fre 4
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Zo] oy thd AR, FE, REE, K2
% oimel BHY o 200,

A A 9ulo] 7k AAoM o] 71x] o
Zolu} o] Z2 E(xenobiotics)d s = F
23 7%5g st Frleld. A, 4.
Ay == FA 55 B A S5 C}%L’?}
2} 2 o]Z2E(carcinogen, environmental
pollutant, insecticide ¥)2 ZTtollA] A
gslo] E40] AAY FE3 3= HAgd
t}. ol23t W E Eojstes dA FaAL
ol 3 EAjcE dEEe olEAEL T
microsome® phase 1% phase II F71A
FAFo| 2l A7t o] FoiZct. Phase
slgtEol] 2878 HIMECEH
€ 79l 982 s, phase Il
& 35E9] 28719 olvjiitoln} 3
l

z} 7122 REs7In A2 4
Ay Alii ste dge a9 ¢
glutele] 7t A WAL o2 vl 4T
3 g Jaolva Aol 46}91 LA 27
stz 7t Age S|y aAA A8
o] MAIHA] o} Ag o2l LS A Ut
Bo} F9] sholt}.

A2 3 Agkel] Y@ WS 129} tiEo
AdAQozRE 3 5 B L B AE

X gA NEE AT 77 AlEHo e,
o} % glycyrrhizin, gomisin ¥ silymarin
52 HA F - 2 A AFAR o]8H
ook H2 3ol P L Nl BE
482 e Aoz Bnd A Artemisia
absinthium ¥ Ambrosia maritima %%,
Hymenaea martianaZ%¥ %3 flavonoid
9l astilbin”, 22&8]3 Picrorhiza kurrooa
22E 28% picrolivd? Sol gtk FUel
e gad#2¢ 92 (Ganoderma lucidum)
AAH ZRE 223 GO0 TME BEF
37} Qikn Radn?. B3 el 2t
% 2 AAAZ de] A= 23K Pueraria
lobata) F£E2 ¢3E x| E3}s AU
o9 32 (Lycii fructus)E DX =
"‘6‘° HAs] 3iA718], BRYEY F8 A
Fol nlgQlo] AlFgslgAz st At
A A S 3 BAIZlo2x 7 B3 AN Q)
Aoz Basop?
B AFqME LA BH RERAIM X
Aol g Z2Hog Yol ZHA AME
= Al +kEPHY REEMFEP
=) 1]
;qm o] ki

ol Algsias HUY IV
A A BRI £ 5
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AR5 #Hiaks}y) Ho}ai Al 3l ao] %71 5
2§t eate] B Evel NO Al
o)zl GEe FABKY Bashe wleltt.

I. E%HH 2 Fik

1. % #

1) TEREy 2 ASEd

A B A4S Y5l HEEE2 AT 6 F
7735 180~200 g2l Sprague-Dawley(SD)#l
87 $AL AMstn A 27ls &4Rd
< 9sld= 80 go] Wistar 8# #3H &
At AlgEdn. $EASHY 2AL2
conventional system2Z 2% 23*1T,
&% 551t5%. ul7] 10~18 3l/hr. 3T

-91 -



- AlatdEelgtsx) M5 1% 2003 -

<t 12 hr cycle, 2% 300~500 Lux9
AL AN rat & ZejFtRulo|E AMSA
2 (240Wx400Lx180H mm)el 2vuizl#
Hol ALS3th. AEF5EY AlRE AEA}
B2(F) AT nYAIRE AMRsIRe 23
2 (FAK AFY v=vFFoz ¢E A
< AHE3EY. &4 B9E SEES AR
4 AHs=E sk

2) % M

Adol A" BEHME AlFM TUS

T B4 Algstdon, Age rEA
JAW, B TREBERT) o HESRA

M EAERE"HMA O 71AE +25RE S,
REFMTFEPBOLE sl on —iko] A
W& o35 ZtH(Table 1, 2). A ALE
He FAES cutting mill2 AAF o
7—]’ el 200 g 9] FAAE 2 LY F
F2 3 AL Bt dF FEIIAG. FE2AY
% AzZ AE o f4E € d3x=
et en, F&HE 50T stollA A
55712 FFAY. 559 AEe 52
A7 ¢H ARE 3l Pojn e g
8o e} F=E A AML3IA.
Table 1. The components of Osuyubujaijung-
tang(RESEH-FEPEH, OBT)

Herbal Name Saentific Name Weight(g)

AR RADIX GINSENG 8
Bifi  RHIZOMA ATRACTYLODIS MACROCEPHALAE 8
YE RHIZOMA ZINGIBERIS SICCATUM 8
BH CORTEX CINNAMOMI 8
pEE RADIX PAEONIAE LACTIFLORAE 4
R PERICARPIUM (ITRI NOBILIS 4
HEX RADIX GLYCYRRHIZAE 4
RER FRUCTUS EVODIAE 4
NaE FRUCTUS FOENICULI 4
T SEMEN PSORALEAE 4
BB RADIX ACONITI 4

Totalamount 60

Table 2. The components of Sipyimiguanjung
~-tang (+BkEHEH. SGT)

Herbal Name Scientific Name Weight(g)
Bi&s RADIX CYNANCHI WILFORDII §
wIEs RADIX POLYGONI MULTIFLON §

RE RHIZOMA ALPINIAE OFFIINARUM 4
534 RHIZOMA ZINGIBERIS SICCATUM 4
RE PERICARPIUM CITRI NOBILIS 4
%%  PERICARPIUM QITRI NOBILIS VIRIDE 4
iRy RHIZOMA CYPERI 4
A%(C  FRUCTUS ALPINIAE OXYPHYLLAE 4
24 CORTEX MAGNOLIAE 2
LAY FRUCTUS IMMATURUS PONCIRI 2
KE RADIX SAUSSUREA 2
KK PERICARPIUM ARECAE 2
xE FRUCTUS ZIZYPHI JUJUBAE 6
Total amount 46
2. WEAK &

1) A8 Mz 2 AdgF

34 5448 E A3y 7&’2}5}% =423
Fou AgEde] FAAL 2
AdeAdgete AF 1—°‘13P5\‘i°°1 CCls &
E B gxFe *2!?4’—‘4“""% BT
A EHEZAY AdseL s 57 Fo3
At AlEERAE corn 011°ﬂ 1:1 (V/V)
o] &2 EFP3IH AF kg @ 1 mlY &
FE 1 3 B Fosld 2 24 327
o REEMFEPH(OBT)H +kE+HE
(SGT) Y EFF2E Fo4Ad OBT500
SGT5002 Zzt AF kg 2 500 mgol &
ot T2 19184 74 3¢ AF
T3ttt 500 mge sxe oy H4¥E
5old f8 =€ FAsld A, A
Hol HF Fo ¥ AldEELE AF kg B
1 ml¥ 3%*—3: BEAFAR FAsgt Alg
et Bo F 24 AL AHSE 8 E 20%
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urethane® 2 v}3d o AR A
2 A MY T B e HE
ston A¥7e 58 £+ 47 6 utel 4
AHg-stR et

A SHHE S Hotd dEze F 4E
TI& CCla(0.4 g/kg of body weight)E
mineral oildl =of 1 Fol 3 ¥ 8 F+ F
gt B FAEgdg. AdFIIe CCl &
L-NAME(100 mg/ke, p.o.. 1 & 23)E,
AL TS CCLY AG4 g/L), 48ZIV
+=CCls®} L-arginine(500 mg/kg, p.o.. 1
d 2 3)E AAsIRey, 4dEV, VI, VII
2 L-NAME, L-arginine, AGZ vehicle
2 FddA FAstiTh. £33 RERMFE
Fi%(OBT) & +ZRBEHIH(SGT) E+52
& 500 mg/kg/dayS Bl 3o A3 Fod
ot

2) BMHNESA L FdFFEEe| Yol

4

O© A ¢ 7ls AREL EF

AMHZ AL H2oA 30 & F IAFE
% 3.000 rpmelliA 15 # 3 alEelsle d3S
Felsldtt. d39) aspartate aminotransferase
(AST), alanine aminotransferase (ALT),
v-GTP, 28l alkaline phosphatase
(ALP)= 3% AFE471(Hitachi-7150,
Hitach medical Co.)2 &% 3ttt

@ 3t 239 Microsome ¥2]

Bansal'? $¢l whiid wl A&e @3
o] 2+& AA Hx, 150 mM KCIE 73
30 mM Hepes €%%(pH 7.4)22 5 uj
8] A 3}o] i“*‘-ﬂ-?} oS 4 EeHd ¥n
700 g2 20 ¥ B SRS AT
dAe dMie € 2asdd A S AA
#HZF pelletZ A28 Hepes &FJo=
A5l microsome UL LA
Microsomee w&ldte A AFL 4T3}l
A F¥atgon AlgE -70TCd RH3IHEA

7ts A8l AgalgTh

Q@ YA

Bovine serum albumin (BSA)E E&
242 Agsld Lowry'® o wo uiet
Gl g Z3stgr).

@ 7+ x=39] TBA ¥ gEF5%

Microsomal membraned] 2@ =4tz &

S vlwdr] st Al ol microsome
€ ¥e % 0.1 mM NADPHS$ ADP-Fe?*
(0.5 mM ADP, 0.02 mM Fe?*)& #7}st
3 37ColA 30 ¥ b wrEAIAY, v e
Suematsu'¥ 59 W wet 532 nmolM
£3%8 =322 thiobarbituric acid ¥
SHEA 43S APt

O j=]
2-d E2le

® 79 o] Z2AUAIES: ESH

Cytochrome P4509] %2 Omura¢t
Sato'”E9] w2 wgtom 2t microsome
iAol 1.0 mg/mle FE7F HEE 30
mM Hepes &5 (pH 7.4)22 343l
Z338t9tt. Cytochrome P4502 % 450
nm$ 490 nmolA e &3% Aolz Fitst
Aeni, cytochrome P450 reductaseg] &
A= Williamst Kamin'® 5] el u}
2} 550 nmold 3 ¥ ¢ FIx #HEE =
td mM &2A% 21 mM'em'E °]%3|'
o cytochrome c9] #U&E2 AL

® A J Nitrite + Nitrate ¥4

g3yl NO? + NO°9 #&& Gries
ghe Mol 71 28led AAlstAct A AHTP
% vl2 10 ¥ 5 4,000 rpmolA Y4 E
g & AAsIAY. g3y & Zejstd T8
A7A] 70T Basidct. 43} potassium
phosphate &g Z8o2 3Jlod ultrafilter
(ultrafree MC microcentrifuge device,
UFC: Millipore)ell ¥ 2,000 gollA 45
T 3¢ 94 EeEstd 10 kDa Btk & R
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AAstn dAELE AE EA A&

o} nitratest 4<% st FHez
nitrites2 A@5IAT}. nitratefmf nitrite
2 A= AL coenzyme(NADPH,

FAD)2 °©]&3l9 3ot incubation ©#
oA nitrate reductase® FRstell HA|s}t
t}t. N-1-(Naphthyl) ethylenediamine
dihydrochloride, sulfanilamide®} incubation
£4E 1:1:2(v/V)2 EFstn o] EFAS
5 % < A3t B ofgfe] 4A-ollA wigEt
F 540 nmolA FF3AH. 1.0 mMe]
sodium nitriteZ} nitrite 23 & AF EF
o2 ArgFQen, 80 mMel potassium
nitrite7t nitrate®l A S A3 BFESR
AHB-E AT},

@ A X £439 AA e ddd

gol &%

A A Atste ERA N MDAE £33
©n} Ohkawa'” £9] thiobarbituric acid
Hg o] 8dtd FHaAT. 2 S S HAst
o anthrone AlfE o]83dtd tZ2 AW
S AHsYH?. WA Fyake Braford®
o 2 A3ty Tt

A 23

Zelll = 29 hydroxyprolines %
sl ZRIYH? . Sodium acetate/citric
acid buffer, pH 6.0, Chioramine-T solution,
sodium thiosulfate, Ehrlich's reagent&
ARR-SEE T AXE ExF 100 mg2 Ho
Y1 2 mLe 6NHCIE #Hrlstan Bdd ¥
100 TolAM 24 Al B¢ 7REslslg ).
3 oS 24 A B 50CeM FE A
% 3 mL9 sodium acetate/citric acid
buffer2 AMEEstn G 0.5 g Hrtsl
o E3E F 5,000 gollA 10 ¥ ¢ ¥A
23ttt hydroxyproline 43l 1 mL
9] 0.05 M chloramine TE 75t 744
sttt EFHLS A26A 20 ¥ WA

2 M sodium thiosulfate®t 1 N sodium
hydroxideZ A7lsld W& AAAAZHT
hydroxyprolineQ 25 Y& 43z Al
Z& BAAM pyrrole2 A#IAY. pyrrole
S 4% AMEZL Ehrlich’s reagent2 30
5 B g ¥ 560 nmolA FREE F
Asl¥ct, EFHFogE oln LA Uz
29 }g HAnz A4 RS o &3

l

3) BAIEgA g4

AdZAE 2 #9 meantSEE #7|5H
o AT 9 UZ2FH REEKFHEDPS
(OBT)H +-%%AHH(SCT) F2& FoT
o] Azulme ANOVAS Student's t-test
2 wa HAstd fo44dE P(0.05 olsty
7% e o)zt Aot B3R

. ®|EemR

1. REWEMFIESS(OBT) 2 +2%E
i (SGT)0l AST,ALT, ALP®} X}
HnpAketof o= S

Aol ASTe ALTEALS 1179 45
[U/LAd el Algdslga 95 FoqT2
1.8769 638 1U/L22 Jehfo] Aldsiet
29 ©E FoFe AT vls] ASTH
ALTS 8A4=7 Zzt 17 wis} 15 w2 &
7 € AcH(Table 3). £% zHgAg 2 d=
A A AF2 ASHE EEA Ea
ALPE #7¥e] 510 1U/LJd whsl iz
& 838 IU/LeZ 1.5 v Z71Edct. o
23 A2 Algsigtse] Fod o8] 2t
ol FTHASS BT F AT wE &
EKEMFEDSOBT) I +HRE$PH(SGT)
28 9 AlG3eAE 2% o3 OBT500
7} SGT500 AEFSoM ASTS] Ao 7
Zt 6973 724 1U/Le2 22 Aldsie
A 95 FoF(1.876 IU/L) vls) A3
ZAE Jeglideyw A42(117 10/L)9Y

D

froy
Lo
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23714 HEEA e Zigg. £ RE 4
oA ALTY AH=E 7zt 287, 354
IU/Le2 dZ2E Agategs 95 Foq7
(638 1U/L)dl vlal fej3t 248 Yehlid
o1} ASTS nkzx7ixl 2 34345 TU/L) ¢
FENM = JEBHA Rt

¥t glkaline phosphatase (ALP)& %
EHEKFEDH(OBT) Y +IREHH(SGT)
F289] B FEAM 22 603, 673 1U/L
o] #3202 FATH FAE FELE IE
U< ¢ F UAH(Table 3). E3H el
A Fojzl ¥Ae 7 7% AR HEasd 2
#}E Swysy] st 2 229 lipid
peroxidation® &X3Hth. A+ MDA
&2ke (.21 nmol/mg proteing YeRH vt
H Algsiebae] ©s FA4FLE 0.49
nmol/mg protein2 2 F/wtol] s <2
g 2712 JeERIIY. SEEEMTFERS(OBTS00)
7 +BREHIB(SGTS500) FEE8E 543
OBT500% SGHT500 A&8Fe 7zt 0.30.
0.32 nmol/mg protein22 ZE AYUTE
o] AlF3lEAE T3t iy vlE 9
& ZAE JepEAM FAETS A ¢F
oz FHHAIAE BAAL(Table 3).

Table 3. Effects of the water extract
of Osuyubujaijung-tang(OBT) and
Sipyimiguanjung-tang(SGT) on AST,
ALT, ALP and lipid peroxidation in
cardon tetrachloride-intoxicated rats

Serum Biochemical
Parameters(TU/L)

ALT ALP

Experimental Lipid peroxidation
Groups

{umol MDA/mg protein)

Nomad L7418 4546 510221 021001
Cd, 187648 638:9' 838231 0490.05
OBTS00 6971317 8114”632y’ 030:0.03

SGTS00 7248307 i 67 03240042

The water extacts of Osuyubujajjung-tang
(OBT500: OBT water extracts 500
mg/kg body weight) and Sipyimiguanjung-
tang(SGT500: SGT water extracts 500
mg/kg body weight) mixed in saline
were given orally for 7 day. Normal
and control(CCl, ) animals were saline
treatment. After 24hr administration
of CCl, .,
and liver was quickly removed and

all animals were sacrificed,

weighted. the values are expressed as
meantSE of eight rats in each group.
! Significantly different from the
normal group(p<0.05). % Significantly

different from the CCls group(p<0.05).

2. stEE20| cytochrome P450
ol 0lXl= G

2t SAEEQ A
2 liver necrosis® f'&3t% cytochrome
P450 2 9t d#d Fho A2 4 €
Axrt A8 Zaged, € A7 Al
T Agsiaae] d559Z9 cytochrome
P4503 P450 reductase 0.56 nmole/mg
protein ¥ 25.7 nmoles/min/mg protein2
2 A4(0.80 nmole/mg protein ¥ 45.4
nmoles/min/mg protein)ol Y3} {2
227t SA5U. v REFEKFEDS
(OBT)# + k& FiH(SGT) F2ES ¥4
T AFZSNMe 42 F 7k AL @l
0.71 nmole/mg protein ¥ 38.2 nmoles/
min/mg protein® 0.68 nmole/mg protein
2 35.8 nmoles/min/mg protein WeZ
iz 2o vlsf 25 /g F7HE bl
o AAZe £Fog IEIAE gur}
(Table 4).

EHA= lipid peroxidation
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Table 4. Effects of the water extract
of Osuyubujayijung -tang(OBT) and
Sipyimiguanjung-tang(SGT) on liver
microsomal cytochrome P450 and P450
reductase in carbon tetrachloride-
intoxicated rats

Experimental Enzyme Actviy
Groups Cytochrome P450 P450 reductase
(nmoles/mg of protein)  (amoles/min/mg of protein)
Normal 0.8040.07 454142
s 0.56+0.05' 57134
OBT500 0.71+0.04" 382445
SGT500 0.6840.08 35.843.1°

The water extracts of Osuyubujayijung-
tang(OBT500: OBT water extracts 500
mg/kg body weight) and Sipyimiguanjung-
tang(SGT500: SGT water extracts 500
mg/kg body weight) mixed in saline
were given orally for 7 days. After 24
hr administration of CCls, all animals
were sacrificed, and liver was quickly
removed and weighted. Liver microsome
fractions were prepared by centrifugation
according to the method of Bansal et
al. [2) . The values are expressed as
meanzSD of eight rats in each group.
' Significantly different from the
normal group (p<0.05). ?: Significantly
different from the CCls group (p<0.05).

3. 8% FEE0| NO 440l olxl=
et

At 3sle4 9} L-arginines WAooz

o5 AT NO9 HF 4AHEQA NO>

+ NO3 9o 84 Ul £&o| 3 uj 7l7to] &

715t o5, Atdsleriel L-arginine® ¥

Alol B3t oM HS F7kske S

BAH(Fig. 1). NO &§4A& <A L-NAME
9} aminoguanidine(AG)€& FAg FelA
£ ol3ig NO AR 83 | S/ o
A=At =3 L-NAME®} aminoguanidine
(AG)S F9 NO2 + NO3 9 83 W &
2R =& FaAAN(Fig. 1), EF %
FEHMFEPH(OBT)H +ZHREHH(SGT)
g Fdg OBT50023 SGT500F A &=
NO A4E 4t AsAlFHoY #fA4de
A3g Holx] ggten Aldslgiel RE
®WHFESB(OBT) ™ +ZKEFH(SGT) =
A FAq3 CCly + OBT5H500 +3 CClg
+ SGT500 M= Algstgiz A%t
NO 49l F7td & Jgg Bolx] {3t
(Fig. 1).

0+ (@)

o
PO RS P R

Fig. 1. NO end products expressed
as NO:2 + NO3 concentration in
serum from rats treated chronically
with CCls and with L-NAME, OBT500,
SGT500 and L-NAME, L-arginine
(L-ARG) or OBT500, SGT500 alone or
in combination with CCls. Each bar
represents the mean + SEM: all determinations
were performed in duplicate assays with
samples obtained from ten different
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animals. Key: (a) significantly different
from the control, p ¢ 0.05: and (b)
significantly different from the CCls-
treated group, p < 0.05.

OlI

4. _4-’;‘-553} NO M4 AE|H7} X|
ohaksl 9 collagen 4§40f O|X
= dg

AlEsleA s Ao BEodsd A
Atstel J=ot 2 wiA® Folkske ARES
gdony, NO AA dAAA L-NAMES £
Al FA351A olg{dt A¢S ¢S A7
t}. L-arginine, L-NAME & %3l ¢
dre AL kA e RS &
AstAct. AlEsleA9 L-arginineS &)
Fajgt FIAME L-arginineo] A& #Atstol
5838 a3} RolAE ¥Udh(Fig. 2). %
KEMFEHH(OBT) S +Zk&EHE(SGT)
< 543t OBT500¢# SGT5007dlM =
Algsigaz Z71gE AAREE JAEte
ANZ B (Fig. 2).

Algslgiae] 4 d o2 7he] ZEkA
¢ 2 v Az Jrtste AHE HPod,
L-NAMES 32l Fosld® foide
Eetdle] F7HE JeuAe &t a8y
L-arginine-2 Algste42 F3d 4733
4L FEHez AAste AE BIAT
frejde EIE FE  gidg. el
L-arginine T T4 FolMe L] Fgt
A ol ZTIWle AE £ & A (Fig.
3). & AhslgAel REWEHFEPS
(OBT) & +ZHREFIH(SGT) & 37 T
CCls+OBT5002 2 CCla+SGT500 T4
© AdERAE fud S Q49 St
2 odAsle ATE BYon, LEHWFER
Fi%(OBT)# +Zk&EHiH(SGT) TH §49
gt OBT500¢# SGTS500¢0M e Zehal
e Futell d3E vAA FUA(Fig.
3).

Ill_

}ﬂiﬂ

g @
8004
™ ( @
g 6004 a)
8.
BE o
a
3 g 0]
1004
0+
N s
&» 6"” &M&M

Fig. 2. Effect of L-NAME, AG, L-arginine
(L-ARG) or OBT500, SGT500 on

- CCls-induced MDA formation in liver

homogenates. Each bar "represents the
mean t SEM: all determinations were
performed in duplicate assays with
samples obtained from ten different
animals. Key: (a) significantly different
from the control, p < 0.05 : and (b)
significantly different from the CCls-
treated group, p < 0.05.

800 4 {a}(d)

(a)(b) (a)>)

Collagen
(ng hydroxyproline/g wet liver)
g

d,p‘* oo ,,»9‘,9* r“o 2° dsd‘;\‘fp 99‘ o"}ﬁ
o o

Fig. 3. Collagen content determined
in livers from rats intoxicated with
CClsy and treated with L-NAME,
L-arginine (L-ARG) or OBT500,
SGT500. Each bar represents the
mean * SEM: all determinations were
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performed in duplicate assays with
samples obtained from ten different
animals. Key: (a) significantly different
from the control, p ¢ 0.05: and (b),
significantly different from the CCls-
treated group, p ¢ 0.05.

5. stFFEED NO 44 AWML &
R S gaRY MM o= A

AlE L] B2 Fe] dteke s
o 30 % A= st en, Atdsig
49 L-NAMES BAld FA3d 15 %
FENA 2L, ¥Ho] L-arginine,
L-NAME ®& T3 TolMe HYgE ¥
312 Holx| gton] AldsietAe} [-arginine
< Bl 5§ P 2y ALV o
Asle 838 BRI (Fig. 4). REHEKFHE
F#5(OBT) 2 +ZBREFH(SGT) 2 Ala st
25 ¥4 F43% CCls+0OBTH00 w3
CClys+SGT500 FolM e Bhe #Zart o
AsRon, SKEEMFESPZOBT)H +=
BREFH(SGT) (JYH500) e T3k Fd
Ae Aldslgaz 7243 29S Frlshe
AnE BYH(Fig. 4).

Aldslgtao] T2 Welgvle] 42 6 by
A= F7istg o0 L-NAMES ZAldl %o
¢ FolMe HoE H3lE Bolx] it}
L-arginine® L-NAME %& 5cigh Fol|A
© 38 3 Aol7t YR, L-arginine
o] REde Aldsletaz fud weledle
78 4zt dAlsle E9E HAcH(Fig.
5). E=F Aldzegtaet 3 REEMTES
#OBT)# +IHAEAPH(SGT)S FHg
CCly + OBT500 ¥## CClsy + SGT500
ToMe Ll Fule gAo] JAHE FIS
HYn, SKEEMFESEHOBTH +%%E
$%(SGT) e T TollMe ¥ 9
g o|x]|A] &g (Fig. 5).

0

Hepatic glycogen
{mg/g wet liver)

o

I ol e G At
e A o® o ©
o e o s

[ £

Fig. 4. Glycogen content determined
in livers from rats intoxicated with
CCls and treated with L-NAME,
L-arginine(L-ARG) or OBT500, SGT500.
Each bar represents the mean * SEM:
all determinations were performed in
duplicate assays with samples obtained
from ten different animals. Key: (a)
significantly different from the control,
p < 0.05: and (b) significantly different
from the CCls-treated group, p ¢ 0.05.

24 4
224
20 4
ALR |
16
104
12 4
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8 4

Bilirubin(u mol/L})

o N & o
Jad ol

S R
Pt -5
N o{,\

L BN AR 8
vl gt

Fig. 5. Concentration of bilirubins
determined in serum from rats
intoxicated With CCls and treated
with L-NAME, L-arginine (L-ARG)
or OBT500, SGT500. Each bar represents
the mean *+ SEM: all determinations were
performed in duplicate assays with
samples obtained from ten different
animals. Key: (a) significantly different fram
the aatrd, p € 006! ard () sigrificartly different
from the CClg-treated group, p ¢ 0.05.
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6. SIAFEE2 NO MMAHMAII} &
HSAEMO 0|X= HE
ALT, ALP$ v-GTPS9 8% W f4
%"é% Alaslgre] Bo2 2w X F7}
391, L-NAMES Al T3 oM &=
SRS *"3‘3}7‘:— FHE BAH(Table 5). ut
Holl L-arginine® L-NAME & o33
ol E HE #H3lEs Jehlx] ggton,
Alggletae] Roz2 Z7td §4849 371
7} L-arginined F42 A== &k
(Table 5). SEHKTFEFH(OBTS00)3}
+IREFH(SGTS500)8] Fode Aldste
2 YR GHY Fe dAEY
on RESMFESFOBT)H +_k&Ed
B(SGT) 9ol BEdes A28 gL 1)
Z|A] 3ktH(Table 5).

Table 5. Effects of the water extract
of Osuyubujayijung-tang(OBT) and
Sipyimiguanjung-tang(SGT) on enzyme
activities of alanine aminotransferase,
alkaline phosphatase, and v—glutamyl
transpeptidase determined serum
from the liver chronically damaged
rats induced by the chronic administration
of carbon tetrachloride

Serum Biochemical Parameters(IN/L)

Evpenimental Alanine Alkzlme YGlurﬂ

Groups ammramfmse Phs|
{lmol/L. - min) mm
Contnol 428430 1225481 9.611.3
ca, 743458' A5 7415 157416
CC, + LNAME  874163' %54219' 198¢15'

L-NAME $6.4437" 13684128 114820
CQ, + LARG 70762 1775:d9% q6re1y
L-ARG 485446 1307489 99410
CC, + OBTS00 50443 1194115" 107414
OBT300 453447 12674107 101815
Cd, +SGTS00 496461 1419198 19¢19
SGT500 438440 1266495 103417

The water extracts of Osuyubujayijung
-tang(OBT500: OBT water extracts
500 meg/kg body weight) and Sipyimiguanjung-
tang(SGT500: SGT water extracts 500
mg/kg body weight) mixed in saline
were given orally for 8 weeks. The
enzyme activities determined in serum
from rats intoxicated with CCls4. The
values are expressed as meanzSD of

eight rats in each group. L Significantly
different from the normal group
(p€0.05). 2: Significantly different from

the CCl4 group (p<0.05).

V. & %
RESHRTY 9S8 71 WERS A

ZAZYFHCE AzxFsded 289 H
< A BEREHEFRT BX %Eﬁr o=z
AT 489 BEREERS 23U
B 542 AYe2 34 E%ﬁOI F&3)
of A BEEIzRe ®&E o8 KpzEat 4
fpEoz TEEd. BRY BREZRE Jd
Fe AE TR 39 HeFS BEVH E
FE YojUe ez BRE So4FHM E
S WFe BEMEEClT ARFES AF
o] Fao] Pzl Fefolmz MEE =oFH
A RRREATIE fEitkeizcioltt. BRE KRz
#E AR +IKESSS BAEE, K
eSS, RE &E BE 7K. FMF &
B, EAb, HHE, AE, KBEEE FAEEHe
259 JEFERZACIY MR, MEAR
B, FBBEAE AMgs e AMwolty. IRHFE
VEFS ABdte REERMFEDES AE,
Bt %E, BH OB%, K. HE =K
?E.) MEE, EHE TR 74998 Adelng
2-5
___/\1":_,,]. u]
gk o] gx 2 Sof ool e ml3|
Fg g AF7t Bel A= m o]
SUA H_E e RERMFESS(OBT)

b rlr S
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I +IREHHB(SGT)o) 7 715 vlAl=
BES dolEr] fslq Aldslaiz 34
T E4E KU BFHE ARSI AEsR
o REEMFEPHOBT)I +IKEHS
(SGT)Y & FEES 7 4 < 83 72
T Fd3lgen 7 SA4EFZ A L3R AL
daeaE 1 3 B FAfezn F4 2
£3E Fxdld REHEMFESSH(OBT) 2
+kEHH(SGT) & FE80] €48 ¢
9] 71% & vzl TS AT
AN e JFEZEY EZUYAE
gd2ste Al 58S FYPste FoF
A7lelt}. 3t 7153 BHE transaminase
E& oln|xy] Heo] ¥kg-E Zvfsts Hio
FAo2 Ao de ZEAMste Abold
Aspartate aminotransferase (AST)%}
alanine aminotransferase (ALT)E =&
A71el EAsht ASTY 4% 7, AR, 23
2o Bo] EAg= ¥d ALTE A Lo
Soldoz EA EAstes Aol EAolog. &
A ASTS ALT €4& AR ®#Aoly
FALE widsle BARA T 22 £&44] o
ZF dzoz 42 % sigo] &AERA
oy F @A == albumin FA7F
4&3lm AST. ALT % ALP7} A5EH9,
bilirubin ¥ v-GTP &4 %°] &7lsle A
oz FeiA UGB 2 Agox Agw
Aldstgae 2 54 fEEdE A gER
31t2A 24 free radical Aol & 3t
4ol e Ro2® 7 A% AP w
o] o]&H1 Utk AT ASTS ALTE
AL 1179 45 1U/LQHE vkl AlE sbebs
9= 5472 1,8769 638 1U/Log2 e
ol Algsigae] o= FoqFe ATl
ula] ASTSH ALTS 84 =7t 242t 17 wig}
15 w2 F7F At (Table 3). olzigt Az
= T 7159 AR ALEEH+E ASTS ALT
o] grol EAEAN =2HIL o Flsles
A% o ¢ B dxsn Y =z 2

B2E 4 xA 28] AE2 AgHe 7

TA &4 ALPE #A4Fo] 510 1U/L]H]
whall 22 838 [U/Lez <% 1.5 vl &
= Z7HEAG. o3 Axe Aldsigtig
EoA] dukzioz W JAE(AST,
ALT. ALP 5)9 84x7t §43%] F7ido
v 3a%%q dxsle Aldsieiro] £
of & 7t &4l FxHUSS G +
AR} (Table 3). WA Aldsletlo} afEs
MFESB(OBT)S +T%KEHH(SGT)S
s T3 CCly + OBT500¥# CCls +
SGT500 TolMe ASTY Aol iz
Atdsletd @ = FoFto) HlE A3 Za
g Jehidoy AT #E7A FE5HA]
E Fdgo. =3 2E A4dFA ALTE
AT e H2EQ AEEA OE FoqP9
sl fo& ZA4E JepiA ey ASTS
nlx7EA 2 AT #ENA s IEHA &
3l9t}. ¥hA alkaline phosphatase (ALP)
T YEEMFESSOBT)H +I1HKREHiE
(SGT) #£89Y FoAwEsddM F4=2d &
ARE &2 FHEHAZTS ¢ F U
(Table 3). ¥ A¥4x= 2 715 3an7t
A= Aoz ¥R Fructus schisandrae'”,
Swertia chirat” 213 Teucrium stocksianunt®
o] FAZ Q& F7IE olE &Ae @40
FolstA tAaddn 2ag ZAne xS
BoAET} oo AR RERKFHES
H(OBT) & +KHHH(SGT) FE2°] At
Astetd Folo og Frtd ¥AHe 7%
A BE(AST, ALT, ALP)9 245 #EA3]
ZaAle ARE B o REEMFEGS
(OBT)# +IT8kFHiH(SGT) FEES AMY
sletlo) o3 fod X &8 o=
T 3 EAI7e B2 e AlABIE
= B AEslgAE B FdRKER]
trichloromethyl (CCls), trichloromethylperoxy
(CCl02). &2 chlorine (CH3 22 free
radical® #A3SIH lipid peroxidations

CB7HAZ B9k oY}, cytochrome P4509]

932 2 9l3ld liver microsomal cytochrome
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P4503 A" AAEo| §43%] FAHH A
Zo|E liver necrosis® 3?30 o
2HA fjollA doja dHe] 3 715 AE &
A9 ARE Ay gt T 239
lipid peroxidation ¥ ©]EZUAIEAES
845 ZAsidd. 1 239 AR A
EZ o]&5]E thiobarbituric acid (TBA)
vhg4 2ol gake NADPHS ADP-Fe™*
£ Aspsld Al veg fxF F
malondialdehyde (MDA) A4 %% &3 3}
Atk AldEEAe] ds B MDA &
go] Azl visl feld F7He el
ol AldatetAr} AollM free radeicalS
P E fxdtn 22 Q8 METe EX
sAake ARzl o 24 Tt 7158 Tl
P’ = Aldshets Faf2el 2F microsome
oAlX ZAzksl 8] I AE &
Alal o} W S5sTES S (0BT & +
ZREHEH(SGT) F2EE T3 CCl +
OBT50023 CClsy + SGT500 M=
AlEsters g Fo@d dizFol vlEl f9
g ZAE JepdN FATE fAIR 5
o2 3EAZE TAFAN(Fig. 1). A
stgbe e AFAAE e X8 MDA &%
7718 v 2 7% 3 EEHUE e
Schisandra chinensis®l %%E'"o|\ a
~tocopherol®?g Halg A$ 2719 MDA
FTE AarPle AE BAFlen ol &
KEMFEPBOBD®  +IREHiH(SGT)
AlgagA2 fF2sle MDA 58 2447
v 2 434799 4dXFgE HAFJ B
ATolN LEEMFEFSBOBT)H +1K
BHPH(SGT) FEE2 T3 2% xiny
AEE AGS JAshe A REEMFES
#(OBT)® +ZEHiH(SGT)Y A =4
E(Table 1,2) & 348l g4do] 52 U4t
% 9wz o) yatglo] glom@ o]
£ GAtst 2Hgog b 229 4bsld &4
o] MA|s & Aoz Algdo

ZF E4EAQ AKdElA= lipid peroxidation

=2

2 liver necrosisE FE8M cytochrome

P450 ¥ 19} d#d 749 A2 T4 &
A=rt dA3] ZaHed, 2 A7 ZHAA
T Atgstedo] d=fd 29 cytochrome
P4503% P450 reductase= Bl vl
Folg izt EAsAY. v AlFsiEs
o} REWEHFEFHOBT)A +I1HRESEH
(SGT)S A T3 CCls + OBTH00 o
#} CCly + SGTH00 FolMe 5 7kA] B4
grol W=l v|3 =% #eld F71E e
oy gz £F502 B 4%
tH(Table 4). ol9ox 3 wistar ratoll
A CCl4E F3 ZF cytochrome P450
bs7t 25 ZAHIYLY eugenolS A
g 7% ©]E phase I component®] ZAE
fostA dAstd D CClol &l /=€
microsomal lipidol] tg &4 2 TBARS
o] %A 23t peroxidative damageol o
8l REEFHE Uehd A7dHs} AP =
%t 49N Hedera rhombea) %22 FAA] A8
slEtae] 5o ZAHPA cytochrome P450
9] 7-ethoxyresorufin-O-deethylation (EROD)
2 7-benzyloxyresorufin-O- dealkylation
(BROD) &A°] 3&E"EE 233 v o
¥ olggt AFATe} vhvkRlE B Ao
M SESEMFEDESOBT)H +IkES
#(SGT) F2E8Y Fov =28 o
3t o|EZUAIEAS] BAHS FUHA T
B35 Z3E Jehlle A2 Algdr} o4
o A#E T8 B o Aldsleie FAR
BA0E2 L &Ll REEMTFESS
(OBT)® +EHH(SGT)Y & F&£EL2
First ARt gYstenE ol Z2AYAEA
(cytochrome P450 % P450 reductase)
o] £E< AN FFELE HEAIE F
Aol free radical®l £AZ&o g ARt
38 RS At ¢ B3AaHRE YehY
£ Aoz dddHg i B AR AR
¥ FAFEE o REHEMFEHE(OBT)
I +IKEPHEGT)Y & F£2E 500

=

al
=
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mg/kg FA43 AS W7 AERAEY 3
Eo| FA Jeleovz K/ESEHFESS
(OBT) & +Zmk T+ H(SGT) & FEFE2
500 meg/keg®l FZ7t Algsigaz fdd
84 &Y 38 71} $2 ez dud
2=

WA AALFAUYAGES &GS
Ale 288 8A0® . wen
ZAREE S &S o|F2] Rile AAE
Ae EF2A =Zidzz 283,
superoxide anion, hydrogen peroxide,
hydroxyl radical §°lt}. o]2ig EAL A
¥utat DNAS &4 2 ALt goz
et AR &447 £ Fdste 2
23 #o] JAFP NO = s 24
&S 38, superoxide anion ¥ ©E
tdzz ghgeted £40] A2 EFE W
e 2asb QY Atdsierae] zhea
2 849 94 AFe] G MEate A
o] IiEYd Falz2 fEsEe Aoz QdAd
o Algsigaz fE% s 2de 9
e & 7kx] fUQez Qg 7hAEe} fAL
g 5AE AYeR 7ol 21733 &gl A
A AR Rd 2 gAIG? wlepy B A
ToMe NO #$4 dAg AFERS AL
sl NO AAdxdo] Aldsiegiz fud
7srdo] ug HgS v A& F
Fatd oy, g9 FA &G mdoA o4
e REFEMTESSHOBT)Y +I5kEF
H(SGT)S gArstantso]l ojgjgd zdo
O x| = QA e HIAFNE Hol=
A& TAsn NOSt #AHA 718 L oja)st
12} sk Aol

AEAAELE NOZ WU Aldgeta
2 {2E 5L dAEe a9E B
& NO7} superoxide anion ¥ ©& =g
Az sl Ao e o2 Yoz
2 AZAIYe Bae dAste FAetn
2 4 Qi aldgielae] 18X A
2 A&3tm e Al Egx A natslsl)

=

Uetuo], ol2id Alde ojn] FHSA
Z= Q. g B A7) AN T AL
dateie AAANEE F7HAFH, NO &
AdAAQl L-NAMEL o|a3t A&S 73
ARl Aoz BAG AlY 2EHAZRE
23 X &4 2 F ot 24
2 233 M ¥o| X5 metallothionein
o] eiciZ Aol BEH o2 7%t A
o] dukHQl &oltt* o] metallothionein
o] NO&| Aol #83F &L gt n LA
oY Aldstgael LPSY 93 oz 7t
&43 NO9 Aol fizdckes Exrt
A olzidt BanE NOS =4HANE
el AHolAgt, N-monomethylarginine
22 fx3 NO9 A4 Ze =2ddA
RS ZMNAD® . ol2ig Ane NOZ
LEIEAZ2 A{3de RS AAbste Aol
0% CcChE fx=d 483 2Ed 2 7
Absl o e ddd Aes g
TNF-acll o}t 2i&EAdo] Rlasle Ao
Hooh” RERMFEPHOBT)H +2
KEPH(SGT)Y & $2F 500 mg/kes
Tt AgFdM e AMdsgaz 3k NO
Ao F7He ALAIFIA Fon, REHE
MFESHBOBT)  + BB (SGT)Y
E %8 500 mg/kg T T3 A¥7
AME NO Ao HgE dS vAA=
RAUH(Fig. 1). ol A= REEMFE
FiH(OBT) & +T8REHH(SGT)e itst
A7 NO e FAAAHY THLS A2
Ao g Aztdc,

ALP= MM 2o d3A ] ectoenzyme
oltt A o] ALP F7l= AIX9e &
e geiFe AEA Hoip® v-GTPE
TAE 9B8A%Ye Fg{d fiholn, o] g4
o A Ul Bu Al TAL &439 B}
e R0 ALTE T MEA
otk A U o] 49 7k M2
ALFE Ao FxYo] Frtdtke AL 9ust
B2 Az AR #o] gt Helth?, o]

p- N o]
o2
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B 84S ¥4 W 849 F7PF AMdS
etxol A9 B2 fTEi, NO §4
AA A <A L-NAMEE Al FA4351H ol
g 7o) FUkste AL NO9 AHETEZ
71%% WPdH ez Yehlle Aot NO &
ol fre U ABFEIN MqBAHF &4
< Hasa®?  NO AP dAE
dimethyl-nitrosamine2.2 #=¥ &4
S Z7MzIdE Raw o 2 A7y
Uetlle dae olgd BusEn g2 &
or NO9 ¥ B34S veglie 2
F}E HodFE Aotk a2y TAAQ ZHEA
TdoA RERMFEPH(OBT)H +Isk
"PHSGT)Y 8 FE89 FoA2 olgd
715 AFEJD ¥ ) 5AEHo] JAHA]
2 NO #AAZE FgshA 498 ++= ot
(Fig. 2. Table 5).

T 2 AR F8 <
Mo 2 x|z} g3t r1%g st
o AldEe AR fud g rEde 3
zo H3lE fxdtsd ZEAHE 3
Fd 26 5/AAF 2 cAMP 3% 37t
AN M EeE A cAMPIE 3
7tstd B9l o] "WojxAl HA "o 3
H NO= 7t &43l2dAtg ¥ zlg
=@ guanyl cyclaseE EAsAIIH,
2l 2 cGMPE ¢cGMP A=l 23 cAMP
phosphodiesterasel 28| cAMP7} 71
alEle e AFsH, oA FUdRAE
WA, 2 d7edAe NO gA4dAle @
AudS ZAAF|3 L-arginined 91
< dAsts ANE YT T3 AFEHEMTF
G (OBT) S +_s%k&HiH(SGT)e 8 F
2% 500 mg/kg Fodv BUdnZE A3}
t A%E BYH(Fig. 4). W Fse 4
AZe] F97 oot BAAJA T 43
Az o2 A 7H FEAR Tz
gy 715S &A1, HE 3
T8 Ade Y FHY ARRAY A
20 A Aele] g 2 FIIA] ¥

[o]

—

iy

dace 478 zddg. Fdaxez
2 WA A dAIES Aezt
of Zrls FAdl wA|A "k 22}
A4 239 F8 giolung FepAHF
Z2A8lq Algdstesz g2d PR3l
A& NO9 g8 &8t L-arginine
REHoz AlG3tEAEgel o T A
f&te] 712 dAsle a9E 2o =3
L-arginine & Fo g oM e et &
o] Z7lstdct. old A= NOY #¥l F
7= mesangial Al X9} v FAI AR
oA ZeAe Z7k17]9%5®  L-arginine
9] FolE TGF-PY 2dEE F7M17]1 oA
2 Axe 717 AAS fPetn AREE F
7k AZitke ot AR o3 /1A
o REHEMFEFPHOBT)H +HKEDS
(SGT)Y & F%% 500 mg/ked Fd=
Zepde] A A EHE Holmg ozl
713E¢ B3l o]RoRje Ao FEHY
IR, HAHHA g3 7iAH dEM e
F713Q A+t Qdojof & Aotk (Fig. 3).
AgAocz Algileta oz Y U9
NO:2 + NO3 %% %7711 L-arginine
AR A9E B o] FoHA SEE
Sl Helatd S de d Ftste ¢
By} olAL L-arginine°] d4#3E
e EHE wdsin] olAE Wb
71s= Bbo] o, 53] W £y &
F3E AL} #Rdo] ot 3HH L-arginine
T 5 AFdRiEE AAER e ZSt D
gdPYg gio PHIE JdAEA s XA
o). a3y REEMFESSHOBT)H +
KEFIHSGT)IY & F289 44 &
Aol g B3adE NO A3 333 e
2 1Y ez F2HAWN A &
o AAE FHsHA Jdepl 22 REFEM R
F%(OBT) +iEFH(SGT)Y 7%
B3zgd gt dF= NO A o &
B3 J1de digt d3E & dgrt dS A
olt}. L-arginine® F42 f=¥ NO A

)
s B

A

MW

O g 2 1 o o
flo XN 2
s}

N R ok o flo
2 o
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A Z7te AA =ZYAdHS PAE)d F
oA Rty eny, o3& NO7 wis &
85718 /I3 A5 SgEo dE ¢ A
o2 AZidt. o] ZAfel XAtz ofst
o dAste d¥AY &4 % 549
ALPSt v-GTP 2 Al ¥ g9 ALTE ¥
A W2 B&she FHoloh. s gkt
£ A7 Aze JydAd NOE 933 A
sletae] B2 fEsEE MAX £48 o
Asle 9E&S 39, oA =TTy
< 224719 7t @3t EdALE 2HEn
ZH YL dAge 7152 Sl olF
olzxA "rie ZHolth ZIt REHEMFHES
#H(OBT) 3 +ZskEHH(SGT) FH9< ol
2t Z1de P FeE A4S & Aoz A
Zteo

olde] A¥AANZ LA EFEE ALLs
v +INEDH, REEHTFEDEHC) =4
o3t &S AAlEle B 58 Aoz
ettt FF ztzhe] GEo) di@d 71He9
T3 2 AR diFd 77 dx=2 Pgs}

o], old W FHEAE Ui AIx =3y
3l 71AS Fosiol & Aoz AlgHL).
V.% =@

1. Atdsletde] R 21 Al
Ao, REHEMFEHDS(OBT)H +ITKE
PH(SGT) F2EL A AHeg dF M
Alsleta 9 s R EQd dizgdd Hls)
AST, ALT, ALPS] %93 734ck/do] &3
At

[o]
&3S

2. Alg3letro]l 42 microsome?l XAz}
27t fEEen ol Z2-thALE 2 (cytochrome
P450 ¥ P450 reductase)d #9% 2
g s, KREEMFEDS(OBT)

=2

+ %k &EHH(SCGT) F289 A+5Fde T
o] A Ax4kst X HQ microsomes TBARS
AL AR 28 cytochrome P450 %
P450 reductase BA=7F dxFo Hl3
o Zvlze FAeFzoz 8L 9.

3. SEEMFEPS(OBT)A +IREF
#(SGT)e 83 We NO2 + NO39 +
AE 2527 2y NO @4 A
L-NAME2 °|3& Zca3E JAsd.

4. AAHVLE T Bz
oAl AR 2kl $EI} 37
5, L-NAME $oj2¢& olais &z
ARG 3y ;e%yim%f_es_q:«ﬁ(oxaw

FIRERBSGTI S TAF 2= A2
Gass Zapdel 4ol dAE AnE
Rk,

()

279
3

-

5

°h1 32 N
Nojo 1¥

mlm

5. Alg3l &a Fo ¥ ALT. ALP. ¥
-GTPSY 83 Wl 54 %*3 A el
G 2 o WA 5 v Fx FrpsiRen,
L-NAME %M olaﬁl 4 g4
A 0% A,

ol’de] Ay AANE MAHHEYU REHMTE
Fi%(OBT)® +kE$H(SGT)S ¥4 W
L 8A4L gAsigerd, o3t Aie
NOZ} 4t3}d 2t &4 Bisle a3s B
o Fon, REHEMFEDPEH(OBT)H +
ZRAPH(SGT) &89 Fode Ad3s
49 Fojo) @& AslEH 2S5 WIE
A etedl, oleld dAAR NN REHEMHTF
Bhi5(OBT)H +IKEHFH(SGT)Y 5%
22 A3l AE §EF 7 B4 dskA
d=2e 9 2 Bagasl e Aeg #wgd
=3
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