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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*

*Dept, of Sasang costitutional Medicine, College of Oriental Medicine, Wonkwang Univ.
** 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 contro! group. Treatment of rars 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 activity. 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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HRLAA e T8 yerleed Huttfed
& KEE Eifte] oul2 AR Fke] &%
TS VA 71BAE 7S e A=
fge A3l FAEFE FREe 78
] Bt} ofgy e AP Loz FHAAH
Ae7lso Fo3 A4S FaPgct !

PN +REHSS A4 mEUSR
TR o e Aoz Q4FEd oA
Aha Aol mHEERL - MR - IR - A8 - Bk
B CERESS NSO LA S
MFEPG-E olAlvte] REEHAT i 24
SN EHAEH A 259 glod,
SleANe BEE S U wssiAg &
ol A v oAl B, EEE K&
&, ohRe e g 2,

A ouje] 7+e AA A g7 7HA] oF
1} o]EZ & (xenobiotics)d] M F
T 71%E syt Aol AH, ¥4,
%, Ee FAL 52 B3l Aol SE gkt
o5 g o]E&E(carcinogen, environmental
pollutant, insecticide ¥)& ZtolA XA
gejo] Aol AAY FE3 Ed=E A3d
ot ol2g WE Fujste due] BAAZ
el o EA). iR ojBHEL
microsome®] phase I# phase II $7HA
Badd osiA diAlrl o] Fofzit}. Phase
I 5452 3384 FL7]E H/1Ee =M
54% F7MAIle 98€ 3, phase II
E2 3§E #8714 ofm|izAteln}
E ARAInE 55373 A2 4
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2 8AY NS 3 A77F AREHY] ghown,
o]% Z glycyrrhizin, gomisin ¥ silymarin
T A F -4 2 A ABAR o|8H
I Stk HE 7T B R T Hs

28 Jehlls Ao Bud AL Artemisia

== X

absinthium %2 Ambrosia maritima =,
Hymenaea martiana=Z%¥] %3 flavonoid
ol astilbin”, 28]3 Picrorhiza kurrooa
22E B3 picroliv? So] k. W
e AR 49X (Ganoderma lucidum)
A 2RE FE23 GO09% HAE HTF
27} dokm Badol? . =3 destelA 2}
% 2 A= g A8 E B3H(Pueraria
lobata) FEEL 43 L 35 &t
ol AR Lycii fructus)®= FAE =
AL dA3] f3iA7IY, EREES F8 A4
Bl wlgQle] Aldsigiz st AstHE
WAt S 3 EAFICRA T B3 AT Q
' Rez maHAn’.

B AFoe A IR mEmOIA X
ZZ0) g 2oz Yol ZYA AL
v AW +TRESFBT REHEMTESP
Bol Algsletag fas g9 s v
= 392 BAsgY. =3 F xuke 4
4,

A]

A

ARE BE] fsto] Aldstgae) B7] F
o2 3 el B3 ETe NO 4
nxE G FARK] Baudks wlo|t)

0. ESHH R Fk

1. ¥ #

1) By 2 AH52d

F4 B4 A4S Y5l AEEEL YT 6 F
733 180~200 g2 Sprague-Dawley(SD)Zl
37 FAE ARt A 77T &4Rd
£ 93l 80 g9 Wistar 87 3 &
Mdsla] ALg-Eth FEAMSAY WS
conventional system2Z 2% 23+17T,
&% 55+5%, w7l 10~18 3/hr, 33T
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et 12 hr cycle, £% 300~500 Lux®
AL& 8704 rat & EEFIEUIC|E ARRA
2 (240Wx400Lx180H mm)el 2724
gol ALSSYT. A¥FEY AlRE AEAL
B2(F) AEd 1¥AEE
< (IS AFY HEUFFeR T A
< AHEEIET. e 2EE FEES A
A A3 =E st

2) ¥ M

Ao AMEE HmEHE ASAM YT
F FAdstd AMgIIE o, e TEoAL
BN, 3 TRESEMGET, o FEdkA
% HERESEAINE S 2" +IeRE S,
SEEWFRBPBoR tuon —isel A
W& o237 Zoh(Table 1, 2). Aol ALE
He FAEL cutting millE AHI G
ZF el 200 g £ FHAE 2 L F
Tr-’Fi 3 At B¢ @ FEIAY. FEA

S Azz AE g Y48 2 43X
‘443}93\_-"4 FZ2AZ 50T stofjA] A7
HEF7I2 FEIAUT. wF5H ANEe T2
Az7|2 A AZE 3l dojxl ELE ¥
L0 W ¥ 8 2Rty AL

Table 1. The components of Osuyubigaijung-
tang(LERHTFES S, OBT)

Hetbal Name Scientific Name Weight(g)
A RADIX GINSENG 8
B RHIZOMA ATRACTYLODIS MACROCEPHALAE 8

yER RHIZOMA ZINGIBERIS $ICCATUM 8
L3 CORTEX CINNAMOM! 8
ML RADIX PAEONIAE LACTIFLORAE 4
14 PERICARPIUM CITRI NOBILIS 4
HEX RADIX GLYCYRRHIZAE 4
SFH FRUCTUS EVODIAE 4
NEE FRUCTUS FOENICULL 4
B SEMEN PSORALEAE 4
s A RADIX ACONITI 4
Totalamount 60

gt o 2a

Table 2. The components of Sipyimiguanjung
~tang (+—BKEH &, SGT)

Herbal Name Scientific Name Weight(g)
HITES RADIX CYNANCHI WILFORDI 4
FMTHE  RADIX POLYGONI MULTIFLORI 4

BE RHIZOMA ALPINIAE OFFICINARUM 4
g RHIZOMA ZINGIBERIS SICCATUM 4
bk PERICARPIUM CITRI NOBILIS 4
#%  PERICARPIUM CITRI NOBILIS VIRIDE 4
e RHIZOMA CYPERI 4
&8t FRUCTUS ALPINIAE OXYPHYLLAE 4
JZfH CORTEX MAGNOLIAE 2
HE FRUCTUS IMMATURUS PONCIRI 2
KE RADIX SAUSSUREA 2
KK PERICARPIUM ARECAE 2
A& FRUCTUS ZIZYPHI JUJUBAE 6
Total amount 46
2. BRH=*

D Aael AA # AdL
4 EA4dE st AL =48

=29 = Lo T30
Taiu} ANEERY FANE FoIR ¥
e g A7 FA3den, CClh &
= 279 gzFe AYUNEFE BTFA
shEA SAEZQ AEsleAE B Fos)
At /\]-%‘ih_i—‘é corn oildl 1:1 (V/V)
o) vl&7 & AF kg 2 1 mle) &
FE 1 3] B Boslo 3 2SS XA
o, SEFEHFEPBOBT)H +I1KREHE
(SaT) 9 E+3FZ2E T OBT5003%
SGT500& 712z} AF kg B 500 meol 3l
e =2 149 138 79 5 AF
Eoict. 500 mgel vxv dH d¥E&
53l FE T2 Ads A3 A
Aol HF Fo T AASELE AF kg G
1 mie] €% EAFAE T3 Al
sleta Fo & 24 A7 A1SE I E 20%

i

0
o
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urethane2 2 w33 og AZHAZ A
< AFA. A F AEs g 22
stlen AdFe 58 & 747 6 vl A
AHg-3ta Tt

HH 544EL A3t Yz & A¥
TI& CCls(0.4 g/kg of body weight)E
mineral oilo] 5 1 F] 3 W 8 F &
b B FAlEgY AREIE CCl ¢
L-NAME(100 mg/kg, p.o., 1 € 23))=,
AFTIS CCLe AGU g/L), AFRIV
=CCls®} L-arginine(500 mg/kg, p.o., 1
¥ 2 )& HAxgien, 4¥EV, VI, VII
< L-NAME, L-arginine, AGZ vehicle
2 T R =3 REEKTFE
FEOBT)® +ZkE+i5(SGT) 953%
€ 500 mg/kg/dayS ol B AT Fod}
pa=g

2) TAEEY 9 FAFFEE0] WojFa

A

© ¥H9 7t 7% AEFEAL

AFT ae AL 30 s
% 3,000 rpmei 15 & 3t fAlResld gAe
3l ¥A9] aspartate aminotransferase
(AST), alanine aminotransferase (ALT),
v-GTP, 2]a1 alkaline phosphatase
(ALP)E 8% A%%47](Hitachi-7150,
Hitach medical Co.)2 &3 3}5c}.

=3
=
A=1
o 4r

,4

19
0
2

@ 2 23 9] Microsome 2

Bansal'’? 5o Wi ue} #z4 3
o & A 43, 150 mM KCl& &4
30 mM Hepes #EH(pH 7.4)28 5 W
3 Metd FHIN T2 fARe B B3
700 g2 20 ¥ E¢F L4EYsHY. AF
A YAEE ¢ 2uEQARYRAH L AX
HZF pelletd AA2H Hepes g39oz
ANdA3std  microsome g Atk
Microsomes E3e A AL 4T3l
A FPsiHon Alge -70Co Boshas

o

d|

7tz AR AL,

@ 99 P

Bovine serum albumin (BSA)& &
242 Atgate] Lowry'™ Sol wWd wet
@ild FrE S

@ 3t =29 TBA ¥ ER9 #F=2H

Microsomal membrane®] A|Az}4irg} 3

£ vlwdly] Aty Al@#] microsome
€ ¥¢ ¥ 0.1 mM NADPHS$ ADP-Fe®*
(0.5 mM ADP, 0.02 mM Fe**)2 3A7}s
3 37TCelA 30 ¥ 7F WA}, vl
Suematsu!¥ 59 Wge] wel 532 nmolA
E3EE &% 2 =Z thiobarbituric acid @
SAEZY IFE A3

® 9] ol EAUAIEL: S45F

Cytochrome P4509] %2 Omuras}
Sato'¥=<] WS ulgkon] 7} microsome
@lde] 1.0 mg/mle ¥=7F HEF 30
mM Hepes &3 Y (pH 7.4)02 3]A 3l
=339t Cytochrome P4502 3% 450
nm® 490 nmolA e FFZ Ao]2 AR}
Ao, cytochrome P450 reductased &
AEE William$t Kamin'® 59 wie) o
2t 550 nmolA 3 ¥ 7 F3x= ¥HIE =4
3t mM 345 21 mMlem g o] &3t
o] cytochrome ¢9 #Y&EE2 AAEAT

® ¥ 4l Nitrite + Nitrate ¥4

3] NO? + NO®9 $%& Gries
vhe o) 7] xale] AAlEIAT). Yol s
2 ukZ 10 ¥ B2 4,000 rpomolA] Y4E
&AM 8A3S EEsled B3]
A7pA) 10T Baeiitt. A2} potassium
phosphate $#Fd<E FFoZ 3l ultrafilter
(ultrafree MC microcentrifuge device,
UFC: Millipore)ol] ¥3 2,000 golld 45
S d4dEEdte 10 kDa B0k & AL
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i}
M

AAS YAFeE He A A
¥ %A

. nitratese 4L ¢35k
nitrites2 AFSATE. nitratefmf nitrite
2 AFIAIE= AL coenzyme(NADPH,
FAD)< o]&3le 3t} incubation A
o4 nitrate reductase® EA3toll HAIS}
grt. N-1-(Naphthyl) ethylenediamine
dihydrochloride, sulfanilamide®} incubation
£AE 1:1:2(v/V)E EFsl o] &AL
5 % B gt BY ofge] ARex wjekdt
% 540 nmod ZFFFHFE. 1.0 mMe
sodium nitriteZ} nitrite 23S 93 E5
o2 AgE%er, 80 mM<e potassium
nitrite”} nitrate®] 23& AT FZFo=R
AH&-El e},

2 oo
o o
8

@ WA 3 £ AAspdsiel AT
e} 274

A Aatel s A de] MDAS SA3S
o™ Ohkawa'” 59 thiobarbituric acid
HE o83l F31att. BY L Y8t
o] anthrone A|g o]&3ld 71z2x AR
< AFSAHY . dal" HZL Braford®
wyo 2 Algsldrt.

2 &3

F F=x 12A9] hydroxyprolined &
Zale] 243t Sodium acetate/citric
acid buffer, pH 6.0, Chloramine-T solution,
sodium thiosulfate, Ehrlich's reagent®
AbgetRth. AlAE HERZA 100 mgs Hoell
43 2 mL9 6NHCIE H7lsln 548 %
100 TolA 24 A7t &% 7HrEsislsch
3 e 24 Az B]E 50T 8 A
% 3 mL9 sodium acetate/citric acid
buffer2 MEHst 9 0.5 g& 718t
of EFT ¥ 5,000 gollAl 10 & &< 94
239, hydroxyproline 43t= 1 mL
9] 0.05 M chloramine TE 73] 7)A]
BT, EFA-E Ao 20 ¥ UHF F

Ay

2 M sodium thiosulfate®} 1 N sodium
hydroxide® #7}sld ¥ke-S AAAIZTH
hydroxyproline. 2% e igE2 A4
29 BdAM pyrrole® A4 pyrrole
s o £ Ehrlich’s reagent 30
B Zol ujudt & 560 nmollM FHEE =

7

0}:1_‘ =
Aadet, BEFFORE ov 49 U=
1A Z

AFANE 2 29 meantSER 371819
o] AAT U 2T REEM TIPS
(OBT)# +HRBHIH(SGT) F&E FoT
] AFF8lawE ANOVAS} Student's t-test
2 wal FFse f994E P0.05 ©lake]
A% Fogt =l Advka WA AT

. BEHER

1. REHEMFIEFH (0BT A +2%E
HiH(SGT)0| AST,ALT, ALP®} X]
npasto] ojx= ¥

Aol ASTS ALTE#AL 1179 45
u/Leld Wkl Ardstgas 9 FoTe
1.8769 638 1U/Loz Jehjo] Aldslet
29 9% R AT vlE ASTH
ALTS A= Z2F 17 diet 15 W2 &5
7}EQqtH(Table 3). =3 H323% 2 gx
A Agel AEF2 AgHE E=A &4
ALPE Aol 510 IU/LE ¥l iz
T2 838 IU/LeZ 1.5 v Z7FEdr}. o
23 A2 AlAseAe] Foo o) 1 &
ol FEHUSS FAE £ ek v
ZFHEMTHEPS(OBT) S +BREHIB(SCGT)
F2E 2 A3 RS 2% 543 OBT500
7} SGT500 A@ATFEdA ASTe 84¢] 2z}
2t 6972 724 TU/LO& t2TQ Aldsiet
& 9% Fo7(1,876 TU/L) Hal dAF
425 Jeioy 4117 1U/L)Y



- TIKERST REEMTETRS FHAS REERC F 2T -

FE7HA I EHA = B39 B3 28 4
oA ALTS A=+ Z4zF 287, 354
IU/Lo.2 Yz AMdstgL 95 Fod
(638 1U/L)ll vla] i3t A4S Jepfd
St ASTS} vl 2 2445 TU/L) ¢
FENAE FEHA E3pArt

WA alkaline phosphatase (ALP)E %
KEMFEFE(OBT)H + 5B+ (SGT)
FEE FATEANA A7 603, 673 1U/L
o] FELE HATH FAIG FEoE IE
HASS & F AAJHTable 3). =3 g
A @oj Ao 7 Ve AR F2EQ 2
IS AWHI] Yzt 2+ 2F9) lipid
peroxidations FA3tdct. %379 MDA
g2 0.21 nmol/mg protein® Jehd ulk
H AMEstEAe] dE RoTe 0.49
nmol/mg proteinSE FHAT vl K9
g S7FE JERIITE SRS (OBTS00)
I +TBRREFH(SGTH00) FEES F93
OBT5003% SGHT500 A&8+e Z+zt (.30,
0.32 nmol/mg protein® 2 RE AITE
o] AHHIHAE T diRwo] BlE f9
s YeRAAN FAdTs fAR F
2 I EAFS FE3IHTable 3).

—_—

fo g

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 Linid eroxidac
Experimental Parameters(TU/L) pid peroxidation

Groups
AST ALT ALP  (umol MDA/mg protein)

Normal 17418 4526 51042 0.2110,01

cCl,  197648'  638:9'  g3e3l 0492005
OBTS00 678317 o874 goaeas? 030:0,03

SGTS00 748307 354e0”  g7aeadt 03240042

The water extacts of Osuyubuyjaijjung-tang
(OBT500: OBT water extracts 500
me/ke 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(CCls ) 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
mean+SE of eight rats in each group.

Significantly different from the
normal group(p<0.05). % Significantly
different from the CCls group(p<0.05).

7t B84 A33lEAE lipid peroxidation
2 liver necrosis® %3 cytochrome
P450 2 29 A#E F4o A2 g4 &
A=rt dA8 ZasHed, & a7 A
T Agsleae BEFRAF cytochrome
P450%} P450 reductasex 0.56 nmole/mg
protein @ 25.7 nmoles/min/mg protein®
2 A47(0.80 nmole/mg protein ¥ 45.4
nmoles/min/mg protein)oll wld] f<gt
27 RIS W REHEKTFEGE
(OBT)H +#EHEH(SGT) F2ES ¥
g AZENM T 74z F 7B Z4 gol
0.71 nmole/mg protein ¥ 38.2 nmoles/
min/mg protein® 0.68 nmole/mg protein
2 35.8 nmoles/min/mg protein W2
2T vE 25 fold F7HE JUEhid
ou FAAde FELE IEIAE GIT
(Table 4).
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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

Enzyme Acuvity
PA450 reductase
(nmoles/min/mg of protein)

Experimental
Groups Cytochrome P450
(nmoles/mg of protein)

Normal 0804007 454442
ccl 056+0.05' 57434
OBT500 07140042 38.244.5°
SGT500 0.680.08 358431

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 CCls4, 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
meantSD 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. stef £EE0| NO MAMof| ojxl=
HE
Atgslgr 49l L-arginines 9o =
g AFFAM NO<9 F 429 N
+ NO3 9 €3 ] #F0] 3 8l 7M7}o)
7kl e, Atd3lerAol L-arginine$
Al g P dS Fkste ¥

il

)

1
Do

o offt ofN

BAH(Fig. 1). NO 44840 L-NAME
9} aminoguanidine(AG)-& Fg oA
= olgld NO urktzEe 84 ol 37t 9
AL}, =3 L-NAMES} aminoguanidine
(AG)9] 5= NO2 + NO3 9 84 W &
2AQ T8 FaAAG(Fig. 1), £ &=
FHHTEFS(OBT) I +IBREFHH(SGT)
S Foj3k OBT50023 SGT500T0A &=
NO g I AsAzHou fF94de
ANE Ho|x| @sfony, Aldsigie}t sk
i FEEPE(OBT) & +skEHiE(SGT) =
g7 F4g CCla + OBT500 T3 CClg
+ SGT500 TAAM% Algdslgiz Qg
NO A9 Z7te & 43 Ho|x] Lt}
(Fig. 1).

140 @b

e R
O G S P

Fig. 1. NO end products expressed
as NO2 + 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.
4. SIFEEN NO MM AAIAIT} X|
Akt Q) collagen 440f DIx|
= A&

AtEtEAE TdHos Fosid A3
Aste] Axrt 2 iR Frbele AHE B

Rom, NO A4 A4 L-NAMES &
Aol T3l ol g A3 oS ASAA
. L-arginine, L-NAME & 43 ¥
ANME AFFANEIE 78R e RS
sttt Atgstetaet L-arginine® €7
2ot FolME L-arginineo] A&A3}Ak3}o)

m ok

fl

=

J\?ﬁ

52 3¥E HolAle ¥ut(Fig. 2). %

KHEMRFEFSH(OBT) 2 +EHH(SGT)
< Fo3 OBTH00# SGTH500ToNA =
Atgsterag F7HeE A AIEE A s
ARE BYH(Fig. 2).

Atgstetlol BHdd Roz 31 E‘rxﬂl
F& 2 W A= Frkste AHE How,
L-NAMES FAld Fodldx 74%““
Fepdlel F7He JYeiAle ¥t a3y
L- arginineﬁ Atdslgaz f9d ARsis
e FEHCR A= AHE HIAAT

%«]"33 A e gAY w9
L-arginine 9+% 43k FoM= 7] Zat
A o] FTle AL B 5 UAdH(Fig.

3). EZ AGsteast SEEMTFETS
(OBT)# +REHE(SGT) & 7 FA4F
CCla+OBT500 3 CCls+SGT500 TollA
Atgsteaz fdE S gdel SOt
AAste d3E E?&O‘ﬂ SRR
Fi%(OBT) 3 +IBREHB(SGT) e 7o
& OBT500w# SGT5007M = Al
Bl F7bll 9% WAA % (Fie.
3).

m\m ir

01 @b
800
™ a @
55
. gw-
é 401 o ®
B2 and
-1
ngm«
100
o4
> P dad
o &y&w&* SV o

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
+ SEM: all determinations were
assays with
samples obtained from ten different

mean
performed in duplicate

animals. Key: (a) significantly different
from the control, p ¢ 0.05 : and (b)
significantly different from the CCl4-
treated group, p € 0.05.

800 - (a)(b}
700 |

600 o

500 (a)(b) (a)(b}

400

Collagen
{(ng hydroxyproline/g wet liver)

300 -

200 4

100 o

o

,594\‘{9‘#

o o w*"t
&

,\a° ,v“’ <@;<a°°
Oc'\

Fig. 3. Collagen content determined
in livers from rats intoxicated with
CCly and treated with L-NAME,
L-arginine (L-ARG) or OBT500,
SGT500. Each Dbar 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. SietEEE0 NO MM AHATI &
9 d2|fH MM ojX=

Algslerle] Fog o] ke HAAS
F9 30 % A=EE #AAsIRon, AldEe
429 L-NAMEE BAldl T3t 15 %
FENA ZAas ™. whdo) L-arginine,
L-NAME & Fo3 oM ¥HoE d
315 Holx] eigkom, Aldsleriel [-arginine
< BAlel FAE PN Bde Havt o
A=Ee 29E BIHFig. 4). 25138
5% (OBT)# +BRE 5 (SGT) 3 At shet
&8 ¥4 FA% CCl+OBT500 w3
CCls+SGT500 TolMe 2] 747t o
A=Ren, SEEMTFEFE(OBT)? +2
BREFEH(SGT) (JYH500) w2 Fo3dlk Fo
Me Alddgirz A 99 Sriske
2348 BYH(Fig. 4).

Atgsletae] Bojz a2 ke
A= F7kIEe" L-NAMES A9
g TollAE HUE ¥IE Holx gt}
L-arginine® L-NAME %2 53t oA
= B4 FF3 2ot 9lle, L-arginine
o] R Algsigdz fud ulgl vl
F7Fe 9z JAlEt: &a3E R YoHFig.
5). E3t AlE3lEAS} A RZEHHTIEG
HOBT)H +HEHBH(SGT)E FAF
CCly + OBT500 ¥## CCls + SGT500
ToA = el FHle] o] JAHE FES
A3, REEMTFEFSEOBT)H +%KE
HE(SGT) ¥HE T3 FoMe HYE o
&= "X &UHFig. 5).
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Fig. 4. Glycogen content determined
in livers from rats intoxicated with
CCls and treated with L-NAME,
L-arginine(I-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.
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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 from
the contrd, p ¢ 0.05: and (b) sigrificartly different
from the CCls-treated group, p  0.05.
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StfEEE0 NO MMMAIE &
HASAEM OlX= HE

ALT, ALP® v-CTPS9 3 U 34
%"3—3— Aldstgrae] B2 2 v A= Zv}
393, L-NAMES $Alo] £33k FollA T‘:—
IZE ”’5‘&% FHE B (Table 5).
Hel L-arginine®} L-NAME & —r@]f"}
ToAlME HOE ¥HIE A ¥gon,
Atgslgae o2 F7lE 542849 271
7} L-arginined ¥o2 AA A= i}
(Table 5). SAHEM-FETE(OBT500)3
T TREPB(SGT500)8] FodE Algsigt
2R 8E g3 gag4de 712 dAsg
o, SEHEMTFEFE(OBT)H + k&
&(SGT) e Bdde E428H 9L 1
A1A] %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 Y-glutamyl
transpeptidase determined serum
from the liver chronically damaged
rats induced by the chronic administration
of carbon tetrachloride

Serum Biochemical Parameters(IN/L)

Expérimental Alanine Alkaline V-Gutam
Toups armnotmsferase ase
(Mol L - min) (llmolffhﬂ

Contnol 28830 1225481 9.6ir1.3

cd, 743558' 1574151 157416
CCl, + LNAME 874163 254219' 198415"

L-NAME 564437 13684128 11420
Cd, + ARG 707462 1754149 161417

1-ARG 185446 1307489 99410
CC, + OBTS00  504+43° 194115 117414

OBTS00 453447 12674107 10.1£15
CC, +SGTS00  496t6.1° 1419498 19415

SGT500 44840 1266495 1034177

The water extracts of Osuyubujayijung
-tang(OBT500: OBT water extracts
500 me/keg 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 CCls. The
values are expressed as mean+SD of
eight rats in each group. L Significantly
different from the normal group
(p<0.05). %: Significantly different from
the CCl4 group (p<0.05).

V. ¥ =
RRBHET WFEL A2 WERS A}

FAAEERo 2 AzBIGed 289 H
Ze = BLBEMFTY ESEEELROR
PEE? . 280 BEEHEERS 2890
g A4S AUng 34 el FZat
o] M BEIR K& s Kz 4
rmez P #4Y REZRS Ul
ZEe AL ZROT o HLZL BRI =

ﬁ—‘ Yol ALE HBFEE =dFHA =
& HEFE BTl L SRS AR
°ﬂ %‘?%L"l H3 BeelEs JEE =54

M BEATIE EidseREEolt. BRE K&
ES ABste +IKEPES BWER, K
ER, RE ©E BE S ZNfF &
B, EAN, HE AE KERE FEEe

2599 NEREF LB WS, METR
R, FENEA AMEEE Aol HnE

AeES AB8che REEMTFETSES AE,
Bt B, BAE a5 B, HE 5K
;i;,) NEE, B, HFE FA4E A

3719 FAFE| FAEY FHEH ¥
g o]l B 2 Sof &efo] el A

FF i A77F Bel IPH U
A e SEREMTFEPE(OBT)

> rlr Sy
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3 +IRKERBSGTIO 7 A%l WX

IFS Golny] f3e] NgsErz F

T R4S FUT AAE Mg AYHY

o REEWTERBOBDH + KIS

(SOT)e) & 328E 7 2 BU 8H 3
=

ox rf

T+ ZBREHEH(SG
9] 71%F 3B "X

AARANA 7+ GAHEFE EFAXE
g@3ste Al 58-S Fste g
Z7lelty. 7t 71%5 % #HE transaminase
E& opjiy] Ao] ¥kgE EFnjdles Fi9
FHoz AU dal EAlste Jiolth
Aspartate aminotransferase (AST)<}
alanine aminotransferase (ALT)= EE&
A7l &} ASTY A% 2, A%,
ol Bo] EAste W ALTx A
Eoldoz A EAlste Aol Ao
A ASTS ALT #4& 1Mxe] ©
HALE Wrdshs BA2A 7H 2
¥ d50z f2dg?). 3 J)%o]
Yo F d¥F =& albumin
Aastn AST, ALT 9 ALP/F %
bilirubin 2 ¥v-GTP 84 %°| £7}st
oz FHA Yo B Ay A
Aldaigtae 3 B4 EEEIR 2 g9y
3185 A 24 free radical Aol <3|
Edo] futElE Aoz 7 AF AT
o] o] &= Yot AT ASTS ALTE
AL 1179 45 TU/LJH wha) Aldshghss
95 RS 1,876 638 1U/L2E e}
o] Algagtde) v FALe FAAT
Hls]l ASTS} ALTS &4=7F Zh2h 17 a9}
15 82 ZF7FAH(Table 3). ©]#3F Az
€ 7%y AEE AHEHE ASTS ALT
o Fo] BEAERN =&AL o FUlekes
A3} w9 F dstn Y0P w71
A% 4 =4 A% AEZ AHEHE @

3
o
e
1
fa
o
it
o
i
)

3

i

or

= b
N oo 2

x). b
NI
4

]

_.{

o|
i)
i)

A N T

rr

%

1o

-

A &4 ALPE B74Fe] 510 1U/LYH)
vha th2F& 838 1U/LeZ ¢ 1.5 vl &
= Z71Edc o3d A AldsEA
Eojal dubdoz ¥HY ALE(AST.
ALT, ALP $)9 4=t 343 S7hed
= wa®fe gxsld Algslerio] Fof
o o 7t £Ao] FxRHUS= FAE
AATHTable 3). ¥HA Abdsiebiol SuiH
FFEEPE(OBT) S +8REFH(SGT)E
3 B3 CCly + OBTH500¥# CCla +
SGT500 TolAE ASTY &Aool thzw<l
Atgdsterd GE ool vlE] dAT 3
Jehli oy 34T 5704 3&5EA
= Buch T3 ZE AFTlA ALTHY
FAEE 2T AL ds T
Ha) F9AA #aE Jdehdey AST
ot 2 BATe] FEAA S IEEHA *
3ttt WFH alkaline phosphatase (ALP)
= SEENRTESSOBT) 2 +REY S
(SGT) FZE9 FATENA BATH &
AFgE FEoR JEHISS ¢ F UNH
(Table 3). & A3dAnE= 7 7% FEL
9)e Ao AR Fructus schisandrae'” .
Swertia chirats” ZBViL. Teucrium stocksianum?
o] Bz g ZFUtE o]E AA9 4ol
folalA Aadcin Bug Ade IXEE
HoEr) o)A AFESoA SEEMFEG
#(OBT) ¥ +mkEHEH(SCT) FE8°] A
A3tebh Foo o Ik ¥AHS T
ZAFE(AST, ALT, ALP)9 #42 dA3
ArAgle A9E B o SEEHTES
(OBT)# +BREHB(SGT) #5882 A4
lerid] o8] fEE AT &5 o= &
T FEAIE A S AABIET

7 =4 B20) Aldslekie By FHRRER]
trichloromethyl (CCl3), trichloromethylperoxy
(CCl302), & chlorine (CLH# ZL free
radical® #AI3ld lipid peroxidationg
Z7A 7 #ut oly2l, cytochrome P4509]
3] 2 <13l liver microsomal cytochrome

I
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P450%} dBE FAEo] 3 AadEy A
2 & liver necrosis® A0 o

A9 ARE JAAsy] st 1 239
lipid peroxidation ¥ ©]EZFHAIEAE 9]
248 A, 7t 23] AARAE A
EZ o|&=¥ thiobarbituric acid (TBA)
vk Bdo] Feke NADPHS ADP-Fe*
£ #Hrtetd ARS8 vkheg /&3 &
malondialdehyde (MDA) A4 #E A3}
Aok, Atdstgde] 9% T MDA ¥
o] AT vlEl Rl 37 JERILL
ol Aldsletast AWM free radeicale
FAEE fxsta a2 sl Alxute] EX
APE AsAZlo e 9 71%5S TsiAl
#ePl. = Aldgea ool 7+ microsome
N M-I ARE0] T RE ¢
Al Eoh wh SRS (OB = +
THREHSH(SGT) FEES F9T CCly +
OBT500¥3 CCls + SGTH00 TelAE=
AtEsteta TS Fod dizddd Hls] #9
g ZAAE JeEEAN ZAAET fARE 5
o2 3EAE AFFIH(Fig. 1). AME
steas XA adste] 21#Q0 MDA 5%
F7H71H v 2 7lE FAEARL e
Schisandra chinensis® %%%"o\4} q
~tocopherol®® & Mg A$ =719 MDA
FEE A2 RS BAFeH, ol &
FEMFEPS(OBT)Z  +BREHE(SGT)
AR E FEEE MDA 52 4447
T 2 A¥F4%e TS HAFUY. E
ATl SFEEMFESH(OBT)® +8
BHE(SGT) FE2EE F93% A% AFH
ABLE S AAlske AL "REREHFES
#(OBT)H +mREHH(SGT) S A =4
E(Table 1,2) & 3itst &40l & A4
¥ g wzep o] xyHo] gomz o
B9 3rats}l Zgoz 7+ 2F o] AEF &4
o] MA|se AL AIRH).

7t 248291 Al93ekA= lipid peroxidation

O

b -

r

2 liver necrosis® I8 cytochrome
P450 2@ 19} 4¥d Fao #¥E §4H
=7t @R8] Zased, B 37 24
T Aldgtetae] 9EFATE cytochrome
P4503} P450 reductase= Agwol vl
So3 7Hart A=Y, Bha AldsgA
9} SEEHFEFSBOBT) I +IREHS
(SGT)E A 53 CCly + OBT500 +
# CCly + SGTHOO TolME F 74 &4
ol iz vlg EF fo% S v
g ou AT 502 EHAE LSk
tHTable 4). °l9o= A wistar ratol
A CClLE F9% 7% cytochrome P450
2 b7t 2F ZAAHAoY eugenolS A
g A% o] phase I component? #AE
folatA dAEE R CClol g3l f=<
microsomal lipidel @g &4 2 TBARS
o} A4 9J3} peroxidative damageo] T
8 Bz ave Jed A7} Ao =
3} 49N Hedera rhombea) F&&2] T AL
3fgkho] EXo2 ZHAEYY cytochrome P450
9] 7-ethoxyresorufin-O-deethylation (EROD)
2 7-benzyloxyresorufin-O- dealkylation
(BROD) &4e°] 3&EEE Exg H Jo
¥ ol AFAFS} nlrAE B AFd)
NE SEERTEPSOBT)H +KEH
H(SGT) F&E9 Foe d=5z8d #d9
sl ol BAUIALEASY A4S FVMA
B3 39S el o2 Atgdr. ol
o Ang £ & o AlEsIELY FAR
Aoz fust A REHEWTESS
(OBT)# +—BK&EHH(SGT)Y & FE22
Gzl gyl g9siEE olEFdAtaAs
(cytochrome P450 % P450 reductase)
o] £F& AZAJ] FToR IHEAT= F
Al free radical®] &AZECE X H3it
32 S dAE 3 B3 EHE JEhY
= Aoz wordnt FI B Ao ALE
H BAFEE Fo AFREMFEFE(OBT)
I} +TKREHB(SGT)Y & FFE 500
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mg/kg T ZF WF AXEALES 3
Bol A JvElgong QEHEKTFEEHS
(OBT)# +ZBREHIB(SGT)Y & FEEL
500 mg/kg® FE7} AIEEEAE /8
B4 &L 384 Mg F& Aoz &
2= 3

WA AAFTAAIES DEE
A7le 88 890t wrgn 4
THAIE L &g o] FA] Rt AAE 7}
Ae EZEZA Zddzz Fedn. 5
superoxide anion, hydrogen peroxide,
hydroxyl radical S°lt}. °]23 B2 A
Futat DNAS] &4 € Afitsitgos
st AXS] &4 558 fEdte
£33 #o] PP NO & st A

1

2

i
-‘-l é

g3 yhgete] E4o] AL Edg A
the Bas QoY Aldsietae] 7t
< Aot 4 ZAje] dAm M ¥ute] xd
o Y FIE AEEE Aoz A4H
ot AR AR R A Ee] a2 o
el A8 7R @leg Qg zhAstel fAL
g 54& AYrz Qzkel 7H33 A A
A AR EdE gAAN? g 2 A
ToAe NO 4 A9 AEdS A
3t NO AAZAHo] Alddledaz #2
AR ofm3 JFS v e A S
et on, g F4 & 2doA o4
He SEEWFRESSEOBT)H +_mkEd
#(SGT)e #idstazatsol o]33 wdd
o= THAAQ A RIS ENE Hol:
AE #Fst NOSt #HE 71HE ojahst
12} 3k Aol

AgZ47BEL NOZF T3 Algdsiers
2 8 4L IAEE E9E By
& NO7} superoxide anion % © & =
Al gl EAo] ve g goz
2 AGANIYE Eue dX3le Axetn
B & Ao Aggese] rs4e) Ayt
2 &3t FHAR Al Eex A o] naka}s)

Mo oo

el o]k AL o] FHESA
25} gl 2 d7e Ao E A}
datetie AFARASE S7HRIHL, NO &
Al L-NAME2 o]23g AgS 73}
A7) Aoz HAg 4Ed A2EGAZEE
ZA7 Mxe] &4 4 d45S Woldste &
2 ZZA3 M Eo| EX3E metallothionein
o] #d HAzee] FREo=R 7RIt A
o] gukx9l @%O]‘:}M). o] metallothionein
o] NO9l AAdd T8 948 vt deixl
o Aldslgrasl LPSe] @3 Eozm 71
£47% NOY HiAel fxdve Bt
HAH ol HmE NOo =XHEIES
Yehl = AolAgk N-monomethylarginine
o2 F53 NOY FddAe 22 2o
3 ZANATDY | olgle A= NOZH
RS EAZ ZE3te A AlAEE Aol
03 cCchz fxd st 2EH 29 7
Aapiksl 9 7hEAT TEE Aoz g
TNF-aol| 2oJsle] IigEido] s Foz
BN S TESS(OBT)H 2
HKEPHOOT)S & #2F 500 mg/kes
T3t AgToMe AEEARE 1% NO
Aol F7HE BARAFRA] @sker, BFKE
MFEFH(OBT) +5REHH(SGT) S
E #2E 500 mg/kg T o3 AIS
AXE NO AAd HGE J&E vxA=
ZUth(Fig. 1). o2t Ao = REHMFE
% (OBT) I +BREHB(SGT)Y 34ts)
B NO AAdae ARAEQ] ¢ 32
RoZ Azt

ALPE AIx9] 993399l ectoenzyme
ot ¥ W] ALP &7F= zHA|Ee] &
Ae dEFE AHA Ao v-GTPE
TAE dF AT g78 Fholn, o] &4
o ¥ By AAl N E &4 2 H7}
HE HothS?  ALTE ZHME M EA
Faolth 83 W o] 540 Fvhs A X9
|ydutel Fipdo] FrtEdE RS ov)d}
B2 AX) Alga Bee] g Rolth? o]
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23 G459 3 W 249 ZUbt AdE
4ol T A B2 251, NO ¥4
AAA Q] L-NAMES FAlo] Fo3hd o]y
3 o] Frlsle AL NOY ZHITERFT
IS APFez Yehlle Aotk NO &
Ao fEe U ATFERIAA ABF &4
< Hazn®? NO XY dAE
dimethyl-nitrosamine®.2 {=% 71&A
& Z7PIYE RaE Qo B dToA
Yelhfle 23E o33 Rasy B4 ¢
on NO9 7% BE3zxes Jedle 2
AE HAFE Aot iyt AR &R
oA SEHFEHFEAPEH(OBT)Y + 8k
HHESGT)Y & FFEY FA=2 o3
7l NEYD 3 W 2284 dAHA

g NO #dAE HEsH ddd = vt

(Fig. 2, Table 5).
FEE Tt R F8 dHolt}. &

dHe2 AquAZE B8 sE 3
o AlEstEARE S g 1At A
Zut W3E fEsted Y ~HE
ZY2HE/AAA L cAMP &3S F7HA]
AX ZAELE AFNAD? . cAMPIL F
7hebd g ko] oA A HA Hot. g
H NO= 9 gF3EdAE ¥zt
)  ®& guanyl cyclase® EA3AFIH,
ZHI 2 cGMPE ¢cGMP A=l 93 cAMP
phosphodiesterase®l €J3lA cAMPZ} 71
FaEe AS AFeH, oA FdHAE
WA B AFAE NO §AGAE 7
Ln2E £AAF 2 L-argininee 9912
< AAstE EHE Bvh =3 BEEHT
S (OBT)H +REHH(SGT)Y & F
Z£% 500 mg/kg F9v 291 ZE A3
E EHE B29vH(Fig. 4). PR3t w4
Age] Fa3 Agolrh. HAFAHA T 43
Az oz Y= 7t HAAE Fx
£ o3y 7leg &MY AR
8% Aae 5S F99 Ag=z49
A3 FFIAY o] wha © PR ¥

¢

2 A

b BAsE A%e xdeT. ARdem
Buas WAd oA dArERe] Helst

oo} % o) WAA Ak 2
44 249 F2 adoluz FeY

2 Eg
Mo 2L J

235l Aldstetaz f8E RSt
)= NOo| 532 #&E3%t}. L-arginine

BRog AlgslethEAe 9’ 2+ A
sle] Z712 AAIsle 98 2EY =%
L-arginine ¥ F4% FoAe 2 &
o] Z7}etgct. ©l# @ A= NO9 #H F
7F= mesangial AlESH wF3E AT SAE
AH ZFAL ZAAFH5O  -arginine
o] EdE TGF-pY 2dS Z7M712 oA
e Az 712 2L fdsty JHEE F
7} AZithe B3st IAFG. oe 71d
of BAEFEWKTFESEHOBT)Y +IKREHSE
(3GT)e & %£E 500 mg/ked Foe
gatAle] YA oAl EoE Holm=z ol
NAL Fslo oA AR FFF

AR Al &3 7 M=
7vEQl Art glojol & Ao|tH(Fig. 3).

A8Acw Algsleth: T2 ¥H U9
NO2 + NO3 558 $7H1712 L-arginine
FARE A2 BT o] ¥R 3¥E
EA AR S e oS Fkke ¢
2 B4} o]AL L-arginine®] A#3&
Aste FHE WHFdH oA WA
71%3 #do] glorn, 53] WA &
F32 AL} #Ho] 3tk A L-arginine
TdqE @ AARAE QAR = X3
Pz F529 EHE dAIEAE X3k
o ey SEEEKTESE (0BT +Z
BRERB(SGT)Y & FEE9 w3 &
Ao i3 B3 EINE NO AR U3Ho
2 DAY Ao FHAAT WAF &
o] &35 YA U BE SEREHE
BB (OBT)# +sEHEH(SGT)Y s
B3zgd i3 d7E NO A4 9o &
B3 A g d7E & Fert de A
olt}. L-arginine?] 92 §=8 NO A

do o = o
u

1 1

2N 12 o o rlo
ol

I
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4 7k AR ZPgdzE Jxdd F
oAl Zaed, oz NO7t o+ #2
85718 717 I stEolrl WE € A
o2 Azt o] Ao AAF} e 9
o WAste f¥EY &AL HY ix
ALPSH v-GTP 2 Al¥3 849 ALTE
A U2 WEske Aot A s.ofstd
£ 47 2 A8 NO= AU AHg
segie] Fo2 fUHE X &8 I
Ashe 9L 37, °AL ZYuL =
= Z2A7I9 9] aIEdALE -5t
FHA S dAske 715 S Bt ol F
oAXA Hrhs Holth EF REHEMTES
#HOBT)# +HKFEHEH(SGT) 9 FoA= ©]
e 71 A eE 48S & ez A
Ztdr}

olde] A¥AAZ SN FHF] AMEH

o ol
— =

¢

£ IR, REERTERS] S0
g% FERE A T} Be Ao

ettt 33 Zbzte] e did 7]
T8 2 AR digt A7t ¥xz FL3d}
o, old W& FEAT U 4F= A
3ld 714 Fysol & Aoz AlgH)

V. #&

1. Aldstgae] Foe 3 &4E A
Ren, SEEHFEPEOBT A +KE
FH(SGT) F2E€ A AT FFM=
AHdEtgs g5 FoqTQd iz ulE
AST, ALT, ALPY fol& Zrade] #%
HAt.

sA
Al

2. AKd3iet2o] T2 microsomed] A&
2B e ol8AtAE A (cytochrome
P450 ¥ P450 reductase)® w93 74
g SUHAT.  BEEMFESH(0OBT) =

=

+ZHEFE(SCT) FE2EY ATFde ¢
o] A28} 2] & microsome2] TBARS
RS AAEH o cytochrome P450 &
P450 reductase 8A4x7F izl B3
% S72 FRFFLRE HES ST

3. SRFEEKTFESEG(OBT)® + K&+
H(SGT)+ 84 e NO2 + NOs9
g AsAAT. av NO 344 AAQ
L-NAME o33 JsirHE At

4. NEHRLE FAG dE2T T 23
ol AArse FA Tt ST
7, L-NAME T2 o2 a4 371
AR a2 SRS (0BT) 2

T IREPE(SGT)E T TelMe AE

Fakslel FeElAle] Aol dAxiEe AFE
B

5. A3} &4 Fo T ALT, ALP, ¥
-GTPSS 83 W &4 2 dlg]Fy]

olge] Ad AFE AHEW REEMTHE
Hi%(OBT) 2 +I2BREHEH(SGT)S 83 4
T4 4L dAserd, o3 Ans
NO7Z} A5} 7+ 4328 Bises a8 B
o Fow, SEEMTHESBOBT) +
THREPH(SGT) FE2E9 Foe Alddd
48] Fod mE AsEd A xEe WstE
AAet=dl, o2t AFAn oA REFEHTF
EHSOBT)H +_m&EPB(SGT)Y F&
2 Aldzlgaz §58 7 B4 sl
=g 2 7 B3 EaAy) e Ao ud
2=
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