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The Pro and Post Effects of Soshiho-tang on Rat’s Liver Damage
induced by CCls4

Chung Woon Dang, Kyung Hee Han, Sang Mook Han, Myung Dong Kim*

Department of Physiology, College of Oriental Medicine, Sangji University

In studying the specific effects of some drugs, animals under experiments get some stress through laboratory
environments, drug injection, and adaptation period. These stimuli do harms on liver function. Nowadays studies on
liver intoxication and its protection are under research, but the function of dissolution is rarely under studies. It is
widely accepted that Soshiho-tang has function of clearing away low spirits, and that it enables liver bloods to move
stronger, and to have calm mind. So | injured rats liver by injectioning CCls. And the rats took in Soshiho-tang solution.
| made a comparison between the functions before and after rat's liver damage. There are many representative serums
used to note an index on liver damage. | used total protein, albumin, ALP, GOT, GPT activity, P450, SOD, Catalase,
GST, GR, and GPx. | got the following results. When Soshiho-tang was injected after CCls intoxication, total protein
and albumin decreased. When Soshiho-tang was injected, ALP decreased, compared with control group. When
Soshiho-tang was injected after CCly intoxication, AST and ALT decreased. When Soshiho-tang was injected before
CCl, intoxication, P4A50 was restrained. When Soshiho-tang was injected, LPO was all restrained. When Soshiho-tang
was injected, SOD, Catalase, GST, GR, and, GPx increased. These results show that blood test reveals that it is good
to inject Soshiho-tang after CCls intoxication, but that it is good to inject Soshiho-tang before CCl4 intoxication in case
of P450, LPO, SOD, Catalase, GST, GR, and GPx. It is estimated that the medication period and time of liver damage
by CCls have counter results, and that it needs more modified study.

Key words : Soshiho-tang , CCls, Liver
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Table 1. Prescription of Soshiho-tang
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710l Hilshe diolth

Harbal  Pnarmaceutical " Amount
Narme \are Scientific Name @
B Bup'eu Radx Bupleurum chinense De Candolle 1
#%  Scutelarce Radx Scuteliaria baialensis Georgi 8
A% Gnseng Radx Panax ginseng C. A Mey 4
£E  Pnelae Rrzoma Pinelha pedatisecta Schoit 4
" Glyeyrrhiza uralensis Fischer ex De
HE  Gycyrnzae Radx Candole 2
- Zngbers '
48 RMZGMa ecens Zingsber officinale ROSC. 4
. . Zizyohus juuba Mill Var. inermis
X% Juibae Frucius BEHDER 4
©og 38(g)
2) AEEE
Aol AIEE S22 Sprague-Dawley7] Rat(SD-Rat) 2=
DHOPH}O]EFJEEEH TFAUB 2% 21T, & 5%E FASH
1 ALY - RES AMFEA S4oMA] ST 1(EX7IA,
Shat)olA] 1720 A3 & Aol ALBBIA

HII

LAY AET9] 108

2SSkl £ 3000cce} &

7 5000cc®] Z2tA Aol ol 3A17F RE 812 16389 ARE o

B F SBAZI|o] Fol 0TolA) 72417 BF Azsk 2
& B2 604 g2 ATt FSE 18.89 %oIrt
2) ABTY 2R W ANLY

8518 B2 A8l 7hiE NS0l 21T SIE

AR E LERo] AMESIN T, 18kl 6] A wiEsle] ofE
RAXIBIA S EEFT Nomal SalineS 547F P AF _roq
8} CCLO.Z AEIF F(NS+CClyrt), CClL B & 24417} HF
Bl 527} ¢34 Normal SalineS AT 508t F(CCLHNST), &
ABEE 5T ¢4 AT Bddil CCLeE AHEgh o
(SSHT+CCL2), CCls Mz) % 24A17F HIRE) 5U7F 4 A5
gg 4+ Fojs E(CCIﬁSSHTE)_CjE LA

b B4 fue AJ@ElER, (Carbon tetrachlororide, CCl4,
Junsei cem. co., Lid., Japan)E Olive oil(Shinyo pure chemicals
co., Ltd., Japan)®} 1:1E E¢t ¢ 4 5 SD-Rat kg 0.2ml
g =7 7Y 3 BUZAR 1LY IS § 4A5HS
100 mg/mQ S A 3 5 oY 02mA EE 0|26l
AT Bo5l990m, Normal Saline2 SHS 22 dpHoz A

(s

~AIGE o W CCLE MEish 48 E8dd 4 &
ol thag g9 8l g HESI9r). ¥E(Rompun, BAYER,
BH=) ¢ AER] (Ketamine, 8RS, SH2)E 239 HIE8E &8

= 2
Z02miA 25 FAKGKE tlF 2ol 57 g54e wet 7i=e
5, BriEue Sd @9 Sml¥ HFSHL, SA] HSIALH 7}
EBME  vacutainer tube(vacutainer, BECTON, DICKNSON,
USANl QLT QAEEIZIHRT-601V, SIns), 314l
3000rpm O E 1027 914] 3 5 BHEG Helslo] Agol A8
PIck 210 WS el AF ol F0] FHUAUA 1€ BE oI
om, A& §A] 209 WAIL(ZEHAL, Sh=z)ollA] 1A Ha
Z 80T 9 W& 1(Heto, Denmark)Z &4 Aol AT

&~

02 dolxl RS ol Bolod skt WAIE A
2  Total Protein, Albumin, Alkaline
phosphatase, Aspartata aminotransferase, Alanine aminotransferase
E AASIcE BAle A FSHEAI7](TBA-120FR, Toshiba,
Japan)E 0123l 0, 7710] EF widoll W AJOHAR,
)& 0|83} Total Protein, Albumin, Alkaline phosphatase,
Aspartata aminotransferase, Alanine aminotransferaset ©. 2
ZH5IuTt
2) Cytochrome P450 mRNA 2@
@ Total RNA £z % Hgk
Total RNAQ] 2]+ RNAzol B(Friendswood, Texas)E A}
2519ct -80To] B3 Holgl 7 =& OZg% homogenizer
(Corning, USA)Z & B8t lysisAlZ] &, DAIEZ9 1/109)
chloroform(Sigma, USA)E Z7I8183C) o] & o]l Voltexdt
o 227 BRGNS A4 221 7| (Microl7R, $121 78], 312
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Ol&6kH 12000rpmQE 1087 Y ECISHL, &&5Hol F 1H
9] ethanol(Sigma, USA)T: & 718 & 2F £E11, 12,000rpmoil 4]
527t 4lRelglo] dFEdnk HEl &, 7I2lehe pelletol] 70%
Diethyl pyrocarbonate(DEPC; Sigma, USA)-treated ethanolZ A1)
Hgle] 14,000rpm 2 E 127 A 2] SIRICt olFol HJEdE
e@Xsl AASIEL E71 ol 321F YXEKITE 01%
DEPC-treated H,00] =0 EB&LA(U-2000, Hitachi, Japan)ol
4] 260/280 nmZE Total RNAT: sl T Aglol ALE8I9r).
2 RT-PCR

cDNA 3M4 < Promega RT kit(Promega, USA)S AMZE1%)
CL Total RNA 1yg/ ptoll 25mM MgCly, 10X PCR buffer, RNase
free dH,O, 10mM dNTP, AMV RTase, 2.5pmole oligo dTE 7
A 20 wElA Wol £ TS 60T oA 1087} 91241712, 42T
A} 3087} annealinghRitt PCRE 1409 RT productol] 0.5
primer(100 pmol), 10X PCR buffer 5u¢, 2.5mM dNTP 1x¢, taq
polymerase 1yfoll sterile dH 0% & 715l0d EEn]7} 2547} T
TE BIYTt YRS %TollA] 5E7E 95T olA] 60%, 54T 18,
72°C 90ZEQE 25 cycle ¥}S AT T 72°ColA] 57 AEIH
7}2}9] PCR producti= 5uf4] 1.2% agarose gel 4ollA] A7 |89 &
sl EtBrZ oidfslal, UV
TR-302, USA)HollA] ZHEFSIQI O micro BZ9F UV 9 red
filterss S8 A}ZI7[(Polaroid H-3, USA)&: AME3H] Ale]M
ZY slollA] FHBIAT

AHZE Cytochrome P450(CYP2EL)Q] primer= CHEM 211,
Hehito] ANl gk §Hd 8%l

sense primer : 5 ACCACCAGCACAACTCTGAGAY

antisense primer : ¥ CAATTCCATGCGGGCCAGGCC3

3 S5 BY 53
T FRNY F)

SABHET SHSG 950l B Z59) 4 8Ol 50 mM
photassium phosphate buffer(pH 7.5)& 713104 4ColA] 2 3}
SIIER o] FENE 1000 <ol 4] 1527 A Helsl) 2 &
HAo =z aIgAI A (lipid peroxide) ! Glutathione-S-transferase,
Glutathione Peroxidase %! Superoxide dismutaseS Z&35}7] 9
BH AR R AMEBIITE 919 BE UE S 4T ol AHaIdirk

2. Cytosol &

Cytosolic fraction® FZIY  ZFHjofl4A] SIolZxl &0

o

(T}

transilluminator  (Spectroline

=
£ 10,000rpmofiA]  3087F QA RIS
Superoxide Dismutase Z&ol AMZ3IYTE Y9 ZE UH
4°C glolM dgsiirt.
3 nEZEL|o 2
Mitochondrial #2132 FZH9] FHlolA 92 YEAUF
600 xgollA] 15 27} I Ba)slod sl NZTEHE AAS 45
NG FB & I 12,000 xgoll 4 3027+ P 2elsld R
Blok} 20} catalase BHEE SHY] A8 AIHE MK
DL 910 BE UEE 4T SlolA ARSI
4) CHHZIEEF
I =

40

™

»

>

(=1

%] AEr2 Bicinchoninic Acid(BCA, Sigma, USA) &%

F

o T

bovine serum albumin(BSA, Sigma, USA)E &
E5lo] ZHBIYCE. 96-well plated)] BSA(lug/)E
1, 2, 4, 8, 16ug/ uiol] BCA SN 100 E H75lH
Al xS oHE SET 54nmolA] SFsk EF
ATy SAlol 588 HES 2} BCA 89 100
2027 37°ColA] YAISE & 540nmofl4] HHS
= 018ole] EEEE ALISIA
Peroxidation
W AE IRIEHEC) BEF £8& Ohkawa B9 Wy
Ch &, 2 R FRS 1,000 xgolA] 15
P25 #2H 01mgol 8.1% Sodium
dedecyl sulfate(SDS, Sigma, USA) 0.1 mf, 20% acetate
buffer(pH 3.5) 0.75m¢¥} 2.1% Thiobarbituric acid(TBA, Sigma,
USA) 05mE 7Fst T 100TC oAl 302 B9 HISAI71 I 4 &
oA dae the 28RS 3,000 rpmofl 4] 1587 A 2l 6l
TBA {15280 EMdts d&dE Foi EF& LA (U-2000,
Hitachi, Japan)oll Al 540nmE §2LE ZE¢ £ 24 9] &

WIS EL] 5L E okl Ao 9Jsled 41&ESISiTt
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FH % X factor =nmoles/g of tissue (factor: 32.051)

6) Superoxide dismutase(SOD) &4 &F

Cytosolic 29 ASH 104E OlmM ethylenediam
-inetetraacetatic acid(EDTA; Sigma, USA)7} F7Fg 50mM
potassium phosphate buffer 2.93mioll 715 & 4204 1587
HESAIZACE i 7]oll 50mM hematoxylin(Sigma, USA) 60 E &
7Feh & 560nmoflA] EREE FHSI% 2, SOD &y ok

Alofl Q)5 415k

Unit:50% inhikition of autooxidationof hematoxylin

_ Control unit
test OD/mg protein

Controb unit = tcontrol 48 OD - control 0 OD)/2. Test OD : sample 4% QD - sample
0% 0D

7) Catalase 4T &4

ZA) Y catalase 45 Goth and Vitai?o] ghilol uwh
2} &435I%rE Mitochondial  fractionol] 01M  potassium
phosphate buffer(pH 7.4) 2 W& @i AL BHC} S A3
= 33 viEcl ROl catalaseZ {TlAlZiTE 50mM
potassium phosphate buffer(pH 7.0) 0.5meoll, 21 H,O, £
COWS skl 25TOIM 527 ou]  wRSAY L ChS
mitochondria £2] 20 E ol o] £ & 30% £of 324 mM
9] ammonium molybdate 0.1m¢E H7}5l] WSS BRA)F| L
HEEBTAOIA 4020mE EEEE BESIICE. EUECE
714¢] HyO; 8% 3} 50mM potassium phosphate buffer(pH 7.0)
£ 7Bl Thg 21 & 9 Yol sl 2THEE &3
Silem, 549 T 30& et 1uMe HO,E 24l

71z G429 o2 lunitE o9}
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Unit: nmole H,0,decreases/mg protein/m =

PR ¢ factor
TR ST NFBHE protein F

Factor : 2439 nmole/cc x time(sec) x toal volume(m)

hi

8) Glutathione-S-transferase(GST) 8% &8

GST 4% &2 Habig 599 W¥ol F3ld 8519
th. & 7IRA 489 504, 0.IM potassium phosphate
buffer(pH 6.5) 890g¢, 100mM 1-chloro-24-dinitrobenzene
(CDNB; Sigma, USA) 10 g, 20mM GSH 50u0E cuvetteol] 211
EABTAONA 402nmE F3T WIS 108 H0E 0827t
golgltt. 8= 29 ng AR LIERAAUTE
9) Glutathione Reductase(GR) &% &4

GRO] 84582 Racker 9] Wlo] F5la} FHsIoICH &
b 2R AEN 2048, 0IM Tris-HCl buffer(pH 8.0) 2.5,
26.978mM EDTA 100g4¢, 66.0lmM glutathione disulphide
(GSSG; Sigma, USA) 20044, 9.148mM nicotinamide adenine
phosphate(NADPH; Sigma, USA) 50uZ
cuvetteo] B 1 EZZTANA 402nmE EHFT HIE 10
2 HH g 02 ZE5Iich Edke 29 mg BHARE
LIERA AL
10) Glutathione Peroxidase(GPx)&48 % HH

GPx9] E4Z52 Flohe 599 whol o5l ZH5IATE
& 7 ZA 2N 2540, 0.3M sodium phosphate buffer 50044,
25.5mM sodium azide {Sigma, USA) 2504¢, 1mM hydroperoxide
(Sigma, USA) 16048, 294.37mM glutathione(Sigma, USA) 30,4,
8.4mM nicotinamide adenine dinucleotide phosphate(NADPH;
Sigma, USA) 5548, glutathione reductase(Sigma, USA)(2.5mg/
ml) 5L cuvetteo] B BZHTANA 402nmE SHT H3}

£ SdsKiint

Mo

dinucleotide

4. EARE
Ao AMRSH EAIZ WS STATISTICA 6.0(StatSoft,
USA)E 018313 2, EAWH S student's T-testE 8191 O,

1. Total Protein

Normal*2 4.40 + 0.72 (mg/mé), NS+CClyot= 4.83 + 0.52
(mg/mf), CCLANSTE 5.20 + 0.20 (mg/ml), SSHT+CCls-2 4.88
+ 040 (mg/me), CCly +SSHT2 4.70 + 0.66 (mg/ml)E LIELASL
CHTable 2, Fig. 1).

2. Albumin

Normali£2 290 + 0.46 (mg/me), NS+CCLTES 3.28 + 0.30
(mg/me), CCLNSTES 3.53 = 015 (mg/ml), SSHT+CCLZ2 3.28
+ 026 (mg/ml), CCL+SSHTZS 312 + 041 (mg/ml)S LIERKL
CHTable 3, Fig. 2).

7 Aal #iligol MAlE Gk

Table 2. Effect of. Sosihotang on the Serum Total Protein Level of
SD Rat injured by CCls solution.

Group Total Protein(mg/ ml)

Normal 440 + 372
NS+CCq 483 + 052
CCls+N3 520 + 020%
SSHT + CCls 488 + 040
CCls+ SSHT 470 + 066

a) Statistical significant (vs Normal) (p¢0.05) Normal : None trea'ed group NS+CCls -
Normal saline treated group before GGz infoxication CCL+NS @ Normal saine treated
group after CCls Intoxication SSHT+CCly = Soshiho-tang treated group before CCls
intoxication CCla+SSHT = Soshiio-tang treated group after CCls Intoxication

Total Protein{mg/dl)
w

CCI4+NS SSHT+CCi4  CCl4+SSHT

Group

Normal NS+CCl4

Fig. 1. Effect of Sosihotang on the Serum Total Protein Level of SD
Rat injured by CCl, solution.

Table 3. Effect of Sosihotang on the Serum Albumin Level of SD
Rat injured by CCls solution.

Group Albumin{mg/ ml)

Normal 290 + 046"
NS+ CCle 328 + 030

CCla+NS 353 £ 015
SSHT+CCl 328 £ 026
CClg+ SSHT 312 + 041°

a) Statistical significar: (vs Normal) (p{0.05) ¢} Swatistical significant (vs CCls+NS)
(p<0.05)

S ST AT A N

Albumin{mg/dl)

CCI4+NS
Group

Normal NS+CCl4 SSHT+CCl4  CCH4+SSHT

Fig. 2. Effect of Sosihotang on the Serum Albumin Level of SD Rat
injured by CCls solution.

3. Alkaline Phosphatase

Normalg- 478.67 + 140.30 (U/L), NS+CCl7-2 632.00 +
62.62 (U/L), CCly+NSTF2 538.50 + 137.25 (U/L), SSHT+CClyr
£ 570.00 + 131.04 (U/L), CCL+SSHT-2 48040 + 94.20 (U/L)
& VIEMIRICKTable 4, Fig. 3).
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Table 4. Effect of Sosihotang on the Serum Alkaline Phosphatase
Level of SD Rat injured by CCl, solution.

Group Alkaline Phosphatase(U/L)
Normal 47867 = 14030
NS+CCu 632.00 + 6262
CCl+NS 53850 + 3725
SSHT +CCls 57000 + 131.04
CCls+ SSAT 48040 + 94.20t

bi Statstcal significant (vs NS+CCL) (p(0.05)

Alkaline Phosphatase{U/L)
-888888¢ §

—

OQ4NS  SSHTHOO4  CO4+SSHT
Group

Normal

NS+CQ4

Fig. 3. Effect of Soshiho-tang on the Serum Alkaline Phosphatase
Level of SD Rat injured by CCl, solution.

4. Aspartate aminotransferase

Normalw#& 101.17 + 32.21 (U/L), NS+CCl,-& 741.75 +
63.91 (U/L), CCly+NST*¢> 107.50 + 14.25 (U/L), SSHT+CClit
> 58540 + 22757 (U/L), CClg+SSHTT& 67.20 + 19.52 (U/L)
< UIERARICKTable 5, Fig. 4).

Table 5. Effect of Soshiho-tang on the Serum Aspartate Aminotransferase
Level of SD Rat injured by CCls solution.

Group Aspartate aminotransferase(U/L)
Normai 10117 £ 3221
NS+CC 74175 + 6391
CCL=NS 10750 + 14.25°
SSHT +CCs 58540 £ 22757%°
CCla+ SSHT 6720 £ 952

a) Sarstca sgrfica™ vs Nerma) K005 by Satsticar sg’wfca"t tvs NS+CCL)
({006 ¢ Statstical sigrficant tvs CCL+NS) ({005 o) Statstcal signfcant (vs
SSHT + CCL) (40.08)

o N o ©
o o O O
o O O O

500
400

W
o
o

200 |
100

NS+CCia

Aspartate aminotransferase(U/L)

CCl4+NS
Group

I i I

Normal SSHT+CCl4  CCl4+SSHT

Fig. 4. Effect of Soshiho-tang on the Serum Aspartate Aminotransferase
Level of SD Rat injured by CCl, solution.

5. Alanine aminotransferase

Normal7=& 41.50 + 550 (U/L), NS+CCH4=*& 358.00 +
66.47 (U/L), CCL+NST-= 41.38 + 747 (U/L), SSHT+CCli7=2
254.20 + 159.94 (U/L), CCL+SSHT -2 34.00 + 7.52 (U/L)& 1}
ERARICHTable 6, Fig. 5).

Table 6. Effect of Sosiho-tang on the Serum Alanine Aminotransferase
Level of SD Rat injured by CCls solution.

Group Alanine aminotransferase(U/L)
Normal 4150 = 550
NS+ CCls 35800 + 66.47%
CCL+NS 4138 + 747"
SSHT + CCla 25420 £ 159.94°
CCly+ SSHT 3400 + 750
a) Statistical significant (vs Normal) (p<0.05) b) Statistical significant (vs NS+CCl)
(p006) ¢ Statistical significant (vs CCL+NS) (<005 d) Statistical significant (vs
SSHT+CCle) (p0.05)
450
400
350
gaoo
gg=
spe
§ 150
S 100
£ %
0

Norrmal

NS+OCI4  CCO4NS  SSHT+CO4 COI4+SSHT

Group

Fig. 5. Effect of Soshiho-tang on the Serum Alanine Aminotransferase
Level of SD Rat injured by CCls solution.

6. P405 mRNAS] 23

AAISEO] P4509) wddoll #olsl=Al HRE S8 2
Aol A= P450 mRNA7VE AAH UEEI QL CCLE Xeldh
AT A SHEHACE I 2SR HXAEe 4
B2 4w PEPIAE mRNA7E AA U= 0L £
glToll Al 2ol LA AUTHFg. 6).

Fig. 6. mRBRNA expression of Rat P450 2E1(CYP2E1) through
RT-PCR 1 : Normal : None treated group 2 : NS+ CCls : Normal saline treated
group before CCl infoxication 3 @ CCly+ NS : Normal saline treated group after
CCla intoxication 4 - SSHT+CCle : Soshiho-tang treated group before CCla
intoxication 5 @ CCla+SSHT : Soshiho-tang treated group after CCls intoxication

7. LPO
Normal>2 386 = 051 (umoles/mg protein/min), NS+
CCl7-& 10.26 + 0.31 (umoles/mg protein/min), CCl,+NSTE=
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NEETEC] CCLE R® Rat9] 74 &6l Hifgol RIXl= g8

417 + 013 (pmoles/mg protein/min), SSHT+CCL7& 449 +
020 (umoles/mg protein/min), CCls+SSHT2 8.65 + 0.27 (u
moles/mg protein/min)E LEHHRACHTable 7, Fig. 7).

Table 7. Effect of Sosihotang on the LPO Level of SD Rat injured
by CCls solution.

Group LPOmmoles/meg protein/min)
Normal 386 + 051
NS+ CCls 1026 + 031"
CC's+NS 417 £ 013
SSHT - CCle 449 = 020°

CClL+ SSHT 865 + 0272‘@::0)

a) Statstcal sigrificent (vs Normal) (p<005) b) Statistical significant (vs NS+CCl)
(€005 ¢ Statstcal sigrificant (vs CCL+NS) (<005 d) Statistical significant (vs
SSHT+CCL. (0.0

LPO(nmoles/g of tissue)

Normal NS+CCl4 CCI4+NS
Group

SSHT+CCl4  CCL4+SSHT

Fig. 7. Effect of Sosihotang on the LPO Level of SD Rat injured by
CCls solution.

8. SOD

Normalz& 138.65 =+ 585 (unit/mg protein/hour),
NS+CClymt2 127.08 = 13.05 (unit/mg protein/hour), CCls+NS
T 14422 + 8.03 (unit/mg protein/hour), SSHT+CClyr-2
275.36 = 14.36 (unit/mg protein/hour), CCLy+SSHT-& 149.25
7.09 (unit/mg protein/hour)g LIERARATHTable 8, Fig. 8).

Table 8. Effect of Sosihotang on the SOD Level of SD Rat injured
by CCls solution.

Group SOD(unit/mg protein/hour)

Norral 13865 £ 585
NS—CCls 12708 + 1305
CCli+NS - 14422 + 803
SSHT +CCl: 27536 + 1436°"°
CCli+ SSHT 14325 + 709°)

a) Statstca sgnmifcant {vs Norma) (p<005) b) Statistcal significant (vs NS+CCL)
(KO0D) ¢ Satstcal sgafcant s CCL+NSH (p(005Y d) Statistical significant (vs
SSH™+CT. (K005

9. Catalase

Normal#*& 29393 + 638 (umoles/mg protein/min),
NS+CClL7=& 355.67 + 7.20 (umoles/mg protein/min),
CCL+NSTE 35610 + 562 (umoles/mg protein/min),
SSHT+CCL#& 377.07 + 6.67 (umoles/mg protein/min),
CCl+SSHT-2 369.03 + 12.24 (umoles/mg protein/min)& L+
EHHATHTable 9, Fig. 9).

4

380 [ S -

300

250

200

150

100

50

SOD{unit/mg protein/hour)

Normal NS+CCl4 CCI44NS SSHT+CCl4 CCL4+SSHF

Group
Fig. 8. Effect of Sosihotang on the SOD Level of SD Rat injured by
CCl4 solution.

Table 9. Effect of Sosihotang on the Catalase Level of SD Rat
injured by CCls solution.

Group Catalase(umoles/mg protein/mn)
Normal 29393 + 6.38
NS+ CCla 3567 + 7207
CCla+NS 356.10 £ 562%
SSHT +CCle 37707 + 667"
CCla+ SSHT 36903 + 12.24°

a) Statistcal signficant (vs Normah (X005 b) Stabistcal significant (vs NS+CCle)
(008 ¢ Statisteal significant (vs CCle+NSY (<005 d) Stabisheal significant (vs
SSHT +CCl:) (p¢0.05)

450 - e -
400 | {
350
300
250
200
150
100
50

Catalase{umoles/mg protein/min)

i

CCL4+NS SSHT+CCl4  CCL4+SSHT
Group

Normal NS+CCl4

Fig. 9. Effect of Sosihotang on the Catalase Level of SD Rat injured
by CCls solution.

10. GST

Normal#*2 25000 + 816 (umoles/mg protein/min),
NS+CClyt 2 263.67 £ 8.38 (umoles/mg protein/min), CClLi+NS
T2 28033 £ 8.18 (umoles/mg protein/min), SSHT+CClyrt2
353.67 + 5.79 (umoles/mg protein/min), CCL+SSHTZEE 312.67
+ 8.99 (umoles/mg protein/min)& LIERHATHTable 10, Fig. 10).

Table 10. Effect of Sosihotang on the GST Level of SD Rat injured
by CCls solution.

Groug GST(umoles/mg_protein/min}

Normal 25000 + 816
NS+CCl4 26367 = 838
CCl4+NS 28033 + 8.18a)b)
SSHT+CCl4 35367 + 5.7%9alblc)
CCl4+SSHT 312,67 + 899albicld)

a) Stawstical significant (vs Normal) (<005 b) Statistical significant (vs NS+ GCl)
(K005 o Stanstical significant (vs CCL+NS) (p<005) d) Statistcal sgnifcant tvs
SSHT +CCl) (p<0.05)
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400
350 . R 5

300
250 !
200
150
100 -

GST{umoles/mg protein/min)

50 -

0 - S e .
Normal NS+CCl4 CCL4+NS ~ SSHT+CCl4 CCL4+SSHT

Group

Fig. 10. Effect of Sosihotang on the GST Level of SD Rat injured
by CCls solution.

11. GR
Normal7- 6133 + 5.00 (umoles/mg protein/min),
NS+CC14:E 77.00 + 5.72 (umoles/mg protein/min), CCly+NS

T 7933 + 741 (umoles/mg protein/min), SSHT+CCLT-&
86.00 + 4.08 (pmoles/mg protein/min), CCL+SSHT2 81.67 +
4.92 (umoles/mg protein/min)& LIERHRICHTable 11, Fig. 11).

Table 11. Effect of Sosihotang on
by CCl, solution.

the GR Level of SD Rat injured

Guia~ one Reauciaselpmo-es/mg

Goup Do/ A
\erma’ 6133 + 500
\S+CCs 7700 = 572
C:i+N\S 7933 £ 741
SSHT+CC 8600 + 408"
Cli+ SSHT 8167 + 497

@ Sanstea sgrtcatt s Normae p(C0s) o) Satstea sgnficat (s ANS+CCL)
o) Shatsica sgndicant ws OOV +NS) (KGR a) Sansical sigaficant (vs
+ CC.1 S0

100

GR{umoles/mg protein/min)
w
j=]

NS+CCl4 CCL4+NS

Group

Normal SSHT+CClI4 CCL4+SSHT

Fig. 11. Effect of Sosihotang on the Glutathione Reductase Level of
SD Rat injured by CCla solution.

12. GPx

Normalz*$% 51.33 + 5.79 (unit/mg protein/min), NS+CCl,
52 30.00 + 3.27 (unit/mg protein/min), CCL+NSTZ 33.67 +
4.11 (unit/mg protein/min), SSHT+CCly7*s= 71.00 = 6.98 (unit/
protein/min), CCL+SSHT-& 60.67 + 573 (unit/mg
LIEERAATHTable 12, Fig. 12).

mg

protein/min)£x

Table. 12. Effect of Sosihotang on the GPx Level of SD Rat injured
by CCls solution.

Group Glutathione Peroxidase(unit/ mg

protein/min)
Normal 5133 + 579
NS+ CCle 000 £ 3277
CCl+NS 3367 + 411¥
SSHT+CCly 7100 + 987
CCly+ SSHT 6067 + 573
al Statistical significant (vs Normall (<0051 bl Statistical significant (vs NS+CCl)
(p<005) ¢ Statistical significant vs CCL+NS) (p<005) d) Statistical significant (vs

SSHT +CCl) (p<005)

NS+CCi4

CCL4+NS
Group

Normal SSHT+CCl4  CCL4+SSHT

Fig. 12. Effect of Sosihotang on the Glutathione Peroxidase Level of
SD Rat injured by CCls solution.
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INEREC] CCLE FU% Rato] T &) miggoll RlAls B8

& £33l R SHAHEY sEE AolTIe § B Ay ASE
A RS T2 oA UHOE vehied SRR Solo] iVt o] S79] ol BF H|uE £2 X8 &
419 BHE mitEsich oAlE & @8 E IAX @or 4 37} Yeksect?
E31L stdEl BE FI HAJ fig Fod ol JFeE AT BRErRE Aol Qled, ols SRl 2 7le B
FFa) Fift, BRE/EMO JESHL EME HAQ dae XAl S, 85 N 44, ol o] AEFoZ SHEJTE 1L
o 2Kt EAHE QlAolA] AR - AW - BEE MRsll ¥ NEEE TSt 8ol AlE  saponing %—’F—Hb“m
AE B48] ol 2 E ot AR FilEe B25gdA st # cholesterol, triglyceride 2! phospholipid®] <=%]7} “o}R] 1L
o Brgiey) fEete BMS FEY B B ojEsih 3] triglyceride =X|7} EF3io] wiHE &EXgH 0] QOHJ_
URZ BEHE Fitslod EE ST fFe FaE0) gt bupleurmolo]L} a-spinasterol ABZ OF cholesterol FX]E
o F4Ae Hike BEE FAATIE 59 R0t U =01 SE9 €34 cholesterol 427]& &1, CCls - alcohol - AE]
ME FHe T2 ekt Fo| RS 25 dAEL F 2 4] - albumin - d-galactosamine & GiE] YIQ)O 2 QIEH &
I BHEO A Y12 U™SIcE ol it fFie S8¢ §% £9 7} 715 Aolldl tisl X8 ZH8o] Qo] ASTS} ALTE w5
ol oA BAEE7] siEolth AR E #HREEE A& I ZAEYE A7 7 7158 HUSE JBAIZILE AlS
it FAIAQ) Wyl {3 Y HA9 OWJJr 7150l olélo] 2t 9 H7F A2 WEHL /NEYIE 59 BEtAwlA aubrt B
AEIEE EgEsl A 3 WA = mﬂ =50 gy S LIERATE X138 71s EEZENE 71 S saponino] AR
SIste S8A ekon, ol RiFchs 59 S4ol Uerdrt? A9 glucocorticoids®] £H]9F #AH 7} Qe Aol Jr?
OrE0] EFGHE AdulReE dol QojA AEEES H HER BERAER, fils mYSiA 59 F8ol US
2717 B ABA SHoN} UEFA, AY AFA ] UBEE o0 g xzEo oYYd, CCl, FRF(FTITZo])p1o]
o] Aol AEHAE WA Frth olEd A= 7] sl do?l 94 SEQ IKEAE Has FrEeld gEE &1
N Z ZeisH et AAIE-0] 19 =43 isg B Al713L, EERROIA BHAILAS FEEE0] Qo] AEsE
Sk ZHgol tigh IFE EkelA ZEHIL 2L, (1) EE oE 2Riae S7RI7Ickn g AEYeE® TxY exlog &
9] il BAsle 4470 st A7 AESH Aotk W3k 29| g 50U Xl l thsled 7Hd FHgo) YTk
olol XAR= FifrfE ZHE0] Ue EHHIY thEEol Xkl LEE B EEXBRSI, Y 4739 th2 420 gingeroln}
INEHIBOl I A28 E MAGHL T REE E7KHAH 1 shogaol# CCL$} galactosamin QE et THEAE AAsl
2 Hoohe 8o HMERE oA sl FAQ etEe = Z& g 7Nk CCLE 7Hdg st g7 844RE8 %
THE 4 e ALE A5l AlgE HIRS BE & thal o5l &3 ALTAIZ} o] ZASH). g CCLE Felkst 4
o] 7HEAE YOFE HEA CHER UHA Q= AlEEELY F 9| el MR 842 digt 28E 7HAH BSPY A
g ol8oldd 7 £43 AlF17] A - Foll ARSHE Foldlo g2 AR
A/ EEO] HAEQ Mg} o] U 24750 Yrht & AB HEE M, MPelL, K% FIgE TSI
20| HEAS Lot UAL 5o 7 4ol thek A HE 0] AAlZEO] Tl BRI Cg;@% nEs ATE %9 8,0 g%
= @&HZ Tatal Protein, Albumin, ALP, AST, ALT 4% 2 2 ARgEO] AEFEIAE FEE Rats®] 7HAO| vlR]= Gk
P4503%} SOD, Catalase, GST, GR, GPx& ZA3I9irt ol thale Basieln, % @,2“ 27 g P2 717 81%] Hol
INEBRE2 R0 AIBES EEMER, MR, REER AAISEC] 231 §50] Juid 71edidh
&, MEEE $ES XE6ke SR A AR SEY A 2 2ASEO| 8 GTERS AnEH, 472 ANITE
£ 432l LiiE PBES FHEOZ FHRMRol MES K FakE EojollA] QIXIAK Ato] A1 S| vigled sEEddh g
2 gxolA ol @, WL JUZ, BFERIEIERC] ATk 71 MHEDE LIERHO] Qaola] Sxi7ER] @EZ) vlolgiA
LAISEY FHFEN tholA] A BHE, A S g A Az & o), GEEAN AT 888 4 A Aol
A SEHIFIEIE CCL Bo] Yo7l 48y 7 &l YFT & ZHL BIRITE AV NEBD LB AR EMEAY &
SARgO] Rlom TMES] HAIANE XS FAZ]7IH, g g8 sk EFel APOE‘QLEV\E EMg gdoll &
ACTS} AGTY] ABlE X8l I718E GUCE FEAI7H SAISET AEEE FA5IY A1, 39, 5¢, 7Y, 9¢9] «=S
A EH) £RFE G2 B st Elgo] tH2S HA08 Z BE5I ART” Fo] A9 iﬂoﬂﬁ o 2ol vlal THA
FEA7IAU Byl 7k XE UENA S 81, E ZAlo] XSl Aol QIFEN T, AlE"” T A5
LAtz d 2 T ol S e Erisie]l Tzl 74l g AdollAlE THETE AY BULE 35S VB A S
I ZHE Y =98 UHAZII 3 7eY slEg £ B9l Bo7} 7HeAg Bl 3a6HA AEsIdon, AJEES T
I 2a=ct Z2 Pt YSL BASIGCE 892 2AFEAT A 500,
w3k M F BAlE dAHEHE BREE ol THEEle] dde 1000mg/kg®l Fode =Moo oz fgse ¥ & UeH
X 4= QoL £7) HEHY X 5ol AMEEH, #llE 3hgol & 300mg/kgQ Fajzfo] 71a MYer ¢olEkl P usrt
Holol 48 589 UE tEgdge S7KI7I0 UEsd Yil 2AV2 LA ZEAT A QIXISEA T A HERA W 4
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ol By 24E a7 230 /NENIES EESJ
) 2eo) BRE B4 BERec W e STk
20| gol] rsHrk?

7ol OJeh AE R 2= AJdSIEL N (CCL), d-galactosamine,

2

thicacetamide ethionine 5& ©]&3}

22 itk O]F 71A UM OE o|8yE=
29 PE ZA] free radialol] QJ8F A LAk
g0l AMSeh). AldslEtAE AlEE B EE
HEE ok2E UEy ok

ARSI e L AR ES FolehR]l
{endoplasmic reticulum)oi] ZE&tEjo] QI X84 A} 71EL

SEHEQ thAloll BAEHE cytochrome P4500] Qlaf BH2440) =
2 free radical®] CCly-i2 A3lHo} ATaie 9 o7} 2%
CCly-+= OH-AE ANFIRIBIE d 27| dEst EFEAM AL
2ol 91X A ol e BRI gl £AARE Mo Q) A}
A2 CHCLLE Halal XA 89 [AE £2%
A KA Q) free radicalE gk, 0] radicalo] {14 HI 26}
o IMIEE fEEoEH [7])34ISHE (organic peroxide)E
MBI} 0] F71IRIBIEE 11 AMA| 7} free radical 2 251
MEZ free radical & A5, wai AZELY] QIXAE wiE
A AEAEY

AlEBIE RS BAohH WARS] endoplasmic reticulum
(ER)OIA] At ElEEA homolytic cleavageoll Q8] EHTiARAQ]
trichloromethyl free radical 2 thAFEI AL} CCL7} Ak} U126}
o] 284 trichloromethyl peroxy free radical(CLLCOO - )& 4}
Slxjo] M ZukY] EXSIAURIE IRIBIAIZ S ZA] ate] FEL}
BH7EHd, > 2hollA] phEgtE g ﬂﬁHﬁ}ﬂ 7t glycogen
2H4aATiH, @50 % GOTS GPT 59 &
ZEEE O g IR AWHY, HA} %%
10}

RessH ol Q51 CCLFN & 24417120 7I=2A1g0] 714
25 VeI B aPsled, 2 AgoA CCLE 7 &4
Qo7 & 24417} Flo) AEFIITY). Total Protein® 718Hd s 1l
ZEEY E71E mloksh] sk galAEd,? 2 489 42
NS+CCLS} SSHT+CCLE Hiwsr wl 716191, CCL+NSS}
CCl+SSHTE v|neh wl) Z+4A 319 9™, Normald}h v nighy 2
F &71BINct ol WEHOl ThEdolA HEXe Zaolth
S LAISEFY HE0 HMEE HE ot ZAddle dES

7 _4‘:_}\&9‘ (o1 O;]

=
=
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1=
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Albuming FZ 7oA EYE] CEERE BHIFAT
ZR oL TR, 228 Bxdie] A FHAEe] 4
of wigh MZ olgHn” 2 4E9 2 —Cr’— L HS ARE He
NS+CCl&9} SSHT+CCLY] A2+ AWI7} 9, &4% 719
gg By CCL+NSE CCL+SSHTRETH —7}6P nom,
o Hisled 2% &7lcke A& 2rt SSHTRo A58 Hla

g ul oF WAdlE dee Eo]ﬂ ATt

Alkaline Phosphataseﬁ EEA A8 288 SoilA Bt
gh Q1AkA ool ATE? B Aslo] AL HARET ulmsled
Mo R &riehs 4= Holu ok It NS+CCLS)
SSHT+CCLE vl wf SSHT+CCL7t 24483 1L, CClL+NS2}
CCL+SSHTE vlarskA g e AAsIrt. ek CCl Fof Foj
ALP9] Z717} T BeiBI9 T, A17H0] Aol w2k Z4she 4
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NEHEC] CCLE FWE Rat] 74 Adl fitgol v)x)= gk

&= HOl1L om, LAISEY Rzt ol2ig £71E oAHshe
AT YZEn A SHTEY AEE vjag u) At Zashs

Aspartate aminotransferase(AST)«= A ZZ 3} 0|EZEF]o}
off Exfista] A2, ol
LAZZWRo] EXGHH Th A Fol B, 018 47 EFol &
7¥ehs 71de HEECR Qlglel Azut nEEEE ool
FiHgo] &lEy] MR Py 1, 7HE g0l ASTS ALT
E YU Holl 7HSIEY 2 489 B9 ASTE Ns+CCl
o Higld SSHT+CCli= ZH43H3om, CCl+NSo] vizk
CCl+SSHT2 #Aal Z4sItt ALTY A= CClL+NS$}
CClL+SSHT 2 Fakrt Hisst ZME HoFlal, NS+CC14—_rL
3 SSHT+CCLr e $145) 7181990t MZF AP} Lojuhs
FHo| W wEE=ejol]l EES AST7H c’%ﬂoi
ALT/ASTY] ] g0] ZHAdHA Het), 8 s e 7%4
= Eo|1 Tt MISEEA HEE vlwst i A3 24as
= dge Hol1 itk

R M ZW 4718 & 4 E A (endoplasmic reticulum)o]]
EMBh= cytochrome P4502 #|QlojA] B0l SAHER S &
ol thilshz 534 d8tg sle G4ZA hAlE £ oxygen
radicalo|u} IS5 A (H0,)E MASLY I8P E 258
9 a1s EYs5l) Y5lo] P4509) mRNAE RT-PCRE Esld
SYBIACE Fig. 604 o F& v} 2o] HarollAl s P450
mRNAZ} &A WAE AL} CCLE Azis DH ZTAME =4
LHERACE I 2SS MR e P a7 v
TIXE mRNAZ}H HA W= oLt %ﬂilv_jow Ho]
HAck T ER /\/\Ii‘%oﬂ 98 F3= cytochrome P450 <]
HAIRIS B USS AlABITH

Cytochrome P4500] &= odg] 71A] il @47 &£ gh=
o, 2 SollAl olebgol 23l FTEE cytochrome P450
2E1(CYP2EL)0] Al BHE Aol OJ3} 7ol 2 Holdhs A
oZ U ATk Wong 50} 95hH CYP2E1 SRS 2
AR GFjoll AlE SN E Rosld T 4 Foks 2] GOT
9 GPT X017} B7I6HAI @Eokor 7hedjo] uhyglA| 95%%
Bl CYP2ELO] Al SERAol QI8 TkEdldl] £Q3F QIR
e SHaIIrE

nei B AelolME XS] AHEELE Bolo] &
drE= CYP2El {HALY weldl dake Fexd el
RT-PCR Aoz X*}o}? th 1 A CCLE XelshAl ¢k
2 HAFolAlE CYP2ELS] 2 el ClLg A

28 HETME 1) 2o WL UAUCH, olof

Blslol 2AISES HAzleh 48 TolAs CYPEIO] HQ) ks
HA kot 2AsHE FALIS AT thEZH 0}
T Z g3EIICh

EEZE 9t ME U9 golol] BHE SHITFLEE
SOD, catalase, glutathione peroxidase(GPx), glutathione
reductase(GR), glutathione S-transferase(GST) E0] £x5}0 0]
E G40l 95k Op, HO, W OH- BlH L B9 EX4 S 283

0211, Alanine aminotransferase(ALT)&=

n& 0H rlo

AA HER Sl WESH WECL B oS % SOD,
catalase, GPx 52 W o177} A181% 1 Yrk® 2 dFojiis=
CCl, —.—0401] WHE AZEF A2 sel Joll BEE ek4ia)
a9 FHE Uoter] Y8l X ERIEHE (lipid peroxdation:
LPO) & 8}2bslE 49! SOD, catalase, GPx, GR, GSTY] 84S

Az
X ~EY CQJ 1E2A] AR
Elﬂ At IUFRA A 2 12 2QFE5I 3124 carbonyl 3gt
g Zgeh o 7HA SletE R BalEnt BxaAEkI0] 34E
9}-5]1‘:5 malonaldehyde(MDA)9} 4-hydroxyalkenals 2 2&]E ©
2H 0158 BBHORM AZO) TASETE ¢ 4+ Uk B
Aol 219 YETIN NEAS MY F BRI
UL B & AARUBES 2HS A B
CCLE HId tEFolE E76190H, 2415
St ATl e o] Aashe HEE BrkFig. 8).
SHAAEY SR THIBRAE BAR0 57180
& 81 WalEl ROS Bald 98 B4 K1Bolr). Z3] OH- 2it]
Zo] SODoll  9fgled  IispAaTE  HEwEd
dismutationE E&l0] WAEGeAE EZ MEAHA MTEUS
Ehs A8hE SHAl Ert 2 d8lollAs SODY A Aakiol vl
gl A8 PAElTA F94 A Erkshs 48e B9
OLt catalaser= 7 E715Me A8k HYckFig. 7, 12).
Glutathione(GSH)& A 51E 0 Z thAlpdol Qoja] =4
H AdstE she ARAEE O] trlpeptldeO]D}m GSHE glutathione

peroxidase, glutathione reductase(GR) % glutathione S-

transferase & 4] 7R G40 £Q3T HEte fl= RAE
ZIETICL B HgollAl = 0] SaBo] Ha2 487t Hls}
o 2AITEE AAERTA 25 S716lE 288 By 9ot

(Fig. 9, 10, 11).

0149 HAuoliA] AAISE
o Eagiprt lem, 1 71"
AAQ gibslEkg Ul CCL;—% 4‘4B}DIQE dekshs aadl

2 CL& ?rt’e‘% k&l ths
=)

hy,
il

o
-

CCLE Azlglo] 1t &4 A1717] A-Fol 4AISE
A5l sAlSEo] HAEQ 1 I BEol )lE Advis) o
ht E80] HEAE Yot AL 2kl thel X B 0] &F)
= @&% Tatal Protein, Albumin, ALP, GOT, GPT &X g &
P4503 SOD, Catalase, GST, GR, GPxE &35l T}y 72
ZES Ik

Total Protein, Albumin® CCLAZ] Sof ARTEHS B
198 ul Hadhs A4S Bk ALPE ASEES B 6
Re thRTo Hisle ZhAdhes Zake EQirk ASTS ALT
A SRS CCL, AE1Fo] 2o 3198w Zaslks dEe B
T} P4502 AAITEE CCl X2 Mol 8o 3193 8wl wisio]

i
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1

oll

12 3R rlr
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A FACE LPOE AAISE R4l 25 Ashks dae B3
Tl SOD, Catalase, GST, GR, GPx&= AA| S8 A 25 &7}

ghe dgka HIth

0]
2

SOD, Catalase, GST, GR, GPx&< C

[Me &AlEo] CCLAIE]
L, ZZEZEUS] P450, LPO,
ClUrEIFo AR SE F

ol ZMZT B ul FAH Al
| 2ojflol £2 BT BAO

=il =2

7} £22 ADE HolT Yuh oEE 2o 7|7lolut CClofl oJst
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