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The Effects of Chungpyesagan-tang on the Recovery of Liver Function in Rat
Injured by CCl,

Kim Jeong-Yeol, Shin Mee-Ran, Heo Woon-Yeong, Kim Dal-Rae, Jeon Jong-Weon*
Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Sang]i-Univ.
*Dept. of Multimedia Design, Sang]Ji-YoungSeo College.

1. Objectives
The present study was carried out to investigate the effects of Chungpyesagan-tang on the CCli-induced Liver
Damage in Rats.

2. Methods

Sprague-Dawley rats were devided into 5 experimental groups : Normal, NS+CCli(Solid extract of CCly injection
group after Normal Saline feed), CP+CCli(Solid extract of CCls injection group after Chungpyesagantang feed),
CCl;+NSMormal Saline feed group after CCls injection), CCli+CP(Solid extract of Chungpyesagantang feed group
after CCls injection). Biochemical assays for serum enzyme activities such as AST, ALT, ALP, BUN, Creatinine, Uric
Acid, Total Protein, Albumin, Total Cholesterol, Triglyceride, Glucose, and mRNA Revelation of Cytochrome p450
and activities such as LPO(Lipid Peroxidation), GSH(Glutathione), GST(Glutathione-S-Transferase), Glutathione
Reductase, Glutathione Peroxidase, SOD(Superoxide Dismutase), Catalase, Hydroxyproline, and [BGlucuronidase were
performed.

3. Results
1) CP+CCl; showed significantly lower relation of Cytochrome p450 than NS+CCls,
2) As to LPO - Hydroxyproline, CCls+CP showed significantly lower activity than CCli+NS.
3) As to GSH - GST - Glutathione Peroxidase - Catalase, CP+CCl: showed higher activity than NS+CCly, COs+CP
showed significantly higher activity than CCli+NS.
4) As to Glutathione Reductase -+ SOD, CCli+CP showed significantly higher activity than CCLi+NS.
5) As to B-Glucuronidase, CP+CCl; showed signficantly lower activity than NS+CCls,

4. Conclusions
Chungpyesagantang has the recovering effects on the CCli-induced Liver Damage.
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Table 1. Prescription of Chungpyesagantang
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Table 2. Schedule of Experimental Study

Days ]
a1 2 3 4 5 6 7
Treatment
NS+ CClLiGop 10 @ @ @ @ @ H O
CPClLiGop 10 4 4 & & & B O
WCeNSGop 10 W @ @ @ @ O O
CCPGop 10 W ¢ & & & & O

@ : Normal Saline oral feeding

W : Cdi injection

@ : Chungpyesagantang oral feeing
© : Blood sampling and Hepartectomy
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transferase), ALT(Alanine aminotransferase), ALP(Alkaline
phosphatase), BUN, Creatinine, Uric Acid, Total Protein,
Albumin, Total Cholesterol, Triglyceride, Glucose S 21A]
sk

ZIAK= A BFS1- 7] (TBA- 120K, “Toshiba, Japan)
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O micro AZL}L UV ¥ red filterE H-218) AR 7]



4 ARATRIZOIBISIX] 2005;17¢1):130 —141

(Polaroid H-3, USAYE A}&3}ad 2}9)A =1 3)o
ST

AFR-E Cytochrome p4SCYP2EDS] primers= TF
=34 25, Bahto] 2 AKE) ol o Este] §H4 s}
k.

Sense primer : 5'ACCACCAGCACAACTCTGAGA3'

Antisense primer :

S'CAATTCCATGCGGGCCAGGCC3'

o s} 2 24

1) A&

© @2e) 2

SRR 29 3ol W) 249 o) g9
SOmM photassium phosphate bufferpH 7.5% 7Fsled 4°C
oA A3} stk o] A AE 1000 x goll A 154-7F
A Fejsle] A& Ao g FubekA]ALipd per-
oxide) & Glutathione %, Glutathione-S-transferase,
Glutarhione Peroxidase 2 Superoxide disnmitase-2 =73}
7] §13F A EE ARt 9] B A2 4T
slollA At

@ Gytosol +-E

Gytosolic fraction-2 T2 =Bl A dof7] A=
9] ethanol : chloroform(5:3) -8-91-8- 04H) =& A 7}5)
410l & the 10,000mpm oA 3087+ A4 F-2] &b
Ale=el-g ol Superoxide Dismutase=7 o] AF2-3}93
o} 9o BE ARLS 4T shollM dastslrh

3 Mitochondria #-2

Mitochondria -2 29 o] FHjo A A2 AF
A 600 x goll A 15E7F AlEe|ate] AEZE
e AAG AR FAT F TA] 12,000 x g
A1 307 AR glokg ot
Cacalase S5 E F743817] 9+ ABE ARS-EFA
t}h 919 BE AL 4T shollM ddstslth

2) CHHEl Hf

A A ekl Bicinchoninic AcidBCA, Sigma, USA)
< 0]-83}] Bovine serum albumin(BSA, Sigra, USA)
TR0 AEsle] S35t 96-well placed]
BSA(lug/ l)E EEHER 0, 1, 2 4, 8, 16 ug/ul ol BCA
|8 1004l & F7F8 208737 CollA] B8 the
45 5400mell x| A Ete] FEHAOE A
th Sl ST AEE 2 WS BCA £ 100U E
42 ] 20027k 37°ColA A gE $- sd0nmol| 4] S5k

e fo

AL
_0|L
&
a
ft
rH
Iy

2

|

o ofo

f

of FERAE olgale] DTS Aush
3) LPO(Lipd Peroxidation ol &M= &3
2 214 S B 29 Ohkaws” 5
) vl Slafe] 2gaigck 5 24
100 x g0l 1587 QR F 2008 0 3
ol 0.1mlof 8.1% Sodium dedecyl sulfare(SDS, Sigma, USA)
0.1ml, 20% acetate buffepH 3.5) 0.75m &} 2.1 %
Thiobarbituric add(TBA, Sigma, USA) 0.5ml & 7}3F th&
100CollA 308 5t WH-3AI715L Al 2ol y2sh
Ther &3S 3,000pmell A 1587 Al sk
2] TBA WSE 0] Tl ek 2oL 3l

B3 A\(U-2000, Hitachi, Japan)ol] 4] 540nme F-2
5E 549 F 24 9 7 A w58
ARz shTh

4) GSH(Glutathione)2| &M T =&

2279) GSH L Ellman 9} o] 2)3}e]

=, A AR E 1,000 x goll A 15
Az 02mo) ZF5 030,
4% sulfosalicylic acid(Sigma, USA) 0.5 & 7}8le] &
ek 3 1,000 x gollA] 1087 ARSI A
BS H3}e] WA 2] 1 mM2] S,5'-dithio-bis-(2-nitro
benzoicadd)(DTNB, Sigma, USA) &3} E§3to] 2
oA 2087F MRS & BadA T A o)A 4020m
2 5358 S8tk
5 GST(Glutathione-S-Transfe-rase) 2|
=27
GST BAE 28 Hibig” 52 Wl 3l =
AstAck & 724 AN 504, 0.1M potassium
phosphate buffer(pH 6.5) 89041, 100mM 1-chloro-2,4-di-
nitrobenzen-(CDNB; Sigma, USA) 104, 20mM GSH 50
U Z cuverted]] T B-HFT A A 420mE ST
W3S 108 7402 c0F7 273315k ¢
B9 ng @A Rk
6) Glutathione Reductase2l
Glutathione Reductase®] 2

FA]

= o L

=
E}\év]—L

=S|

C =
= oL :I-I

SZHL Racker” 9]
Woll £alod SRR = 224 329 0 4,
0.1 M Tris-HCl buffer(pH 8.0) 2.5 dl, 26.978mM EDTA
10041, 66.01 mM glutathione disulphide (GSSG; Sigma,
USA) 20041, 9.148mM nicotinamide adenine dinucleo-
tide phosphate(NADPH; Sigma, USA) 50 ul S cuvetreo]]

BaL TR A A 4020mE F2E WSS 108



AL 6087 S48k SAEE £ g &
HAZ vephich

7) Glutathione Peroxidase2| #A&T &3

Glutathione Peroxidase &) E43Z-9-2- Fohe” E90] Bt
o) alel g 5 7 24 FA B4,
0.3M sodium phosphate buffer 500 ¢, 25.5mM sodium azide
(Sigma, USA) 250, 1mM hydroperoxide(Sigma, USA) 160
ul, 294.37 mM glutathione(Sigma, USA) 304, 8.4mM
nicotinamide adenine dinucleotide phosphate (NADPH,;
Sigma, USA) 55 ul, glutathione reductase(Sigma, USA) (2.5
mg/ml) Sul S cuvette®]] P F-FF A A 402 nmE.
AT Wsks S48tk

8) SOD(Superoxide Dismutase) 2l #ME &3

Gyrosolic F-82] A= 1045 0.1mM EDTA Sigma,
USA)7} 3715 50mM potassium phosphate buffer 2.93 ml
of 7k & AolA 1587 WAz 7]
SOmM hemaroxylin(Sigma, USA) 604l & FH7}3 &
5600moll A FEES S35k

9 Catalase2| &M T &1

224 W) Caralase AT Goth and Ve €] 2
o] whet =435t} Mitochondial fraction®]] 0.1 M potas-
sium phosphate bufferpH 7.4) 2~3mE €L AHT
=t sk WS 33] whete] Bth Rl Gaalase
E F-YAIAT}E 5S0mM potassium phosphate buffer(pH
7.00 05 mloll LY H,0, £A309%9S 7181 25 CollA
587 8] HESA1Z) RS mitochondsia ¥8] 204 S
Yo 4do] £ T 30% T 324mMS] ammonium mo-
lybdate 0.101 Z F7}8lo] HE--S AXA)Z) T ¥4
AN 4d20mF FHEE STk tiRAES
2 71382 HO, &85} 50mM potassium phosphate buf -
fepH 705 7F81e] ThE 242 §) < T3 3
SRS SR, A4 BYEE 302
bl iMe] HO-Z H3IA7]E B4 e lunic®
sk

10) Hydroxyproline2| EA&E &%

ZrzA ol SRR F collagen FE HH L
2 233)0) 224 F wlagend] 24 JEF ¥
°}3}7] 913k Hydroxyproline -2 Jamall” -9}
Woll met £ 8kt

WA 7h2A ) 4RH06 g)E 6N HAO 93

7

AAMIZLO|SHSIX| 2005;17(1):130 -141 | S

theroll oAz ofm] trans hydroxyprolineZ: 0, 0.2,
04, 06, 0.8, 1.0pg s =% 6N HAol Yol AlBe} o]
10T 102447 7FrEal] AR TR, 24
A58} FE 50u 5 HAS) AZAA dake Al
< g0l AHES BT
200 ¢l chloramine-T(84mg chloramine-T in 10ml acetate
citrae buffer) 845 7Fste] 1037F A-L-04 BEGA]
712 1.2m 2] Bhlich WHE8-28(2.7g p- dimethyl-ami-
no-benaldehyde + 3ml 60% perchloric acid + 8ml iso-
propanol) & B AT 50T 908-7F BHAIZ] 5 4}
2ol W7 EAEAGNN SdonmE.
2 2401 xFgl] we} FEE 343
11) Beta-Glucuronidase 2| g =3

Beta-glucuronidase ¢] 27 Kim” &2
3}l 2SI TE =, Mitochondial £&f] 0.1M po-
tassium phosphate buffer (pH 7.4) 2~3ml & YL 4
Ak 3t S S 38 WHA) Bag
YA AL 0.1M phosphate buffer 0.38mle] 10mM
p-nitrophenyl- 3-D-glucuro-nide(Sigma, USA) 0.02 ml, &
A9 0.1nE 7k 37TollA 1AI7F BH-A17] 4L
0.5N NaOH 0.5ml E 7}3] WS =8 A7) =57
Els

A3k 3 50% isopropancl

T

ol
32 o

<]

5 BAREA NN 05mT FAEE S Pe 2

4. AR

Ao ARS-R FAZE 172 STATISTICA for
Windows Release 6.0(StatSoft, USA)E- ©]-2-3} 3, &
AP L Student's T-testZ 319301, 1 2395 %
ARGz A He5:50] 005 vTHp<0.059] 7

S frogel Qs ROE DFAAT
. B B & 5

1. Cytochrome p4509] mRNARIEO]| OjX|= Hst

CP+CCL o AT B o]l B)&hed mRNAS] 2
o] ZA2FRT T FolAE FoF Aol S 1}
ERA] ekgkekFg. 1)

2. Sitet ol njx|l= FEF
7}, LPO(Lipid Peroxidation)l W]X|&= 8k
LPOS] %7 NormaliZ-©] 1.82+0.07nmoles/g



6 ARAHIZICIBHSIK| 2005;17(1):130 —141

123 4567891

 —

Fig. 1. Effect of Chungpyesagan-tang on the Serum Cytochrome
p450 mRNA in Rats Injured by CCls Solution

M= S.D. : Mean=zStandard Deviation
1-2 : Normal(Not treated group)
34 : NS+HCCySolid extract of CCly injection group after
Normal Saline feed)
5.6 : CCli+NS(Normal  Saline feed group after CCls
injection)
7-8 : CPHCCliSolid extract of CCly injection group after
Chungpyesagan-tang feed)
. CCLi+CPSolid extract of Chungpyesagan-tang feed
group after CCls injection)

9:10

2 YehiS o™, NSH+CaES 2.02£0.10nmoles/g,
CP+CClLAES 1.81£0.07nmoles/g, CCLANSTES- 2.38
+0.11nmoles/g, CCLi+CPZ-E 1.96+0.05nmoles/g S 1+
B0} CCli+CPi-2 thZFe) u)dle] #2135 744
2 HERNSIThEg. 2).
Y. GSH(Glutathione)oll m|x]&= 3k

GSHE] &4 832 Normali©] 0.400.03nmoles/
mg< YERSY 0, NS+CCl-S 0.2040.05nmoles/
mg, CPH+CCE2S 0.49+0.01nmoles/mg, CCls+NS<-
£ 0.30+0.07nmoles/mg, CCly+CPE-S 0.58+0.02nmol
esmg S LERN O] A&7 ZF vlzge) v)sle] f
oJsHA| F7FeksAThEg. 3).
t}. GST(Glutathion—S—Transfera—se)ol] 7X|]= gk

GSTS) 28k NormaliZ©| 125.75%13.15umples/
mgS YERNASH, NS+CCGrow_ (9.50+12.50umoles/
mg, P+ 192,504 5.07umples/mg, G, +NST-S
174.25£12.53umoles/mg, CCL+CP 2 204.25+6.13
umoles/mg& HFERNO] A3 B ool H]alo]
el ST el rhEg. 4).
2}. Glutathion Reductaseol] 7 X|= <33k

Glutathion Reductase©] 4] 812 Normal#©] 18
2.25%10.01umoles/mg& WER 1S, NS+CClLiE-S
192.83£11.38umoles/mg, CP+CClii2- 211.00£10.23
umoles/mg, CClL+NST-2 201.0848.47umoles/mg, CCl
+CP-E 240.75+10.40umoles/mgS LFERN o] L+

Normel NSHOCl, CPSGT+CCly CCLHNS

Group

(OCL+CPSGT

Fig. 2. Effect of Chungpyesagan-tang on the Serum LPO in
Rats Injured by CCls Solution (P<0.05)

M2SD. : MeantStandard Deviation

Normal : Not treated group

NS+CCly: Solid extract of CCli injection group after Normal
Saline feed

CP+CCy: Solid extract of CCli injection group after Chung-
pyesagan-tang feed

CCL+NS: Normal Saline feed group after CCl; injection

CCL+CP: Solid extract of Chungpyesagan-tang feed group
after CCly injection

* 1 P<0.05
Q70
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Notsal NS+, cp+ea.’ CCLANS o, +Cp
Group

Fig. 3. Effect of Chungpyesagan—tang on the Serum GSH in
Rats Injured by CCls Solution (P<0.05)

M#S.D. : MeantStandard Deviation
Normal : Not treated group
NS+CCly: Solid extract of CCli injection group after Normal
Saline feed

CP+CCy: Solid extract of CCli injection group after Chung-
pyesagan-tang feed

CCL+NS:

CCli+CP:

Normal Saline feed group after CCli injection
Solid extract of Chungpyesagan-tang feed group
after CCly injection

* 1 P<0.05

CPL- el ®lale] #93k 2712 WehAR]
tHFig. 5).
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Glutathion Peroxidase2] /3842 Normal7©]
16.86+1.60unit/mg= JERAA O, NS+HCC S
21.90+1.29unit/mg, CP+CCliit-2- 31.37+0.7lunit/mg,

Normadl NS+OCl; CPSGT+CQly QCLANS

Group

QCl+CPSGT

Fig. 4. Effect of Chungpyesagan—tang on the Serum GST in
Rats Injured by CCls Solution (P<0.05)

M#S.D. : MeantStandard Deviation

Normal  : Not treated group

NS+CCly @ Solid extract of CCly injection group after Normal
Saline feed

CP+CCl; : Solid extract of CCly injection group after Chung-
pyesagan-tang feed

CCli+NS : Normal Saline feed group after CCli injection

CCL+CP : Solid extract of Chungpyesagan-tang feed group
after CCls injection

* 1 P<0.05

&

8

th

Glutathione Reductase
(umoles/mg)

Normel NS+OCl: CP+OCk: CQANS

Group

[eyery

QCl+CP*

Fig. 5. Effect of Chungpyesagan—tang on the Serum Glutathione
Reductase In Rats Injured by CCls Solution (P<0.05)

M#S.D. : MeantStandard Deviation

Normal  : Not treated group

NS+CCly @ Solid extract of CCly injection group after Normal
Saline feed

CP+CCl; : Solid extract of CCly injection group after Chung-
pyesagan-tang feed

CCli+NS : Normal Saline feed group after CCli injection

CClLi+CP : Solid extract of Chungpyesagan-tang feed group

after CCly injection
* 1 P<0.05
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CCL+NSZ-E 26.48%0.61unit/mg, CClL+CPE 36.08
+1.33unit/mg & WERHOY AR B v H)s)
o] oA S7FetAThER. 6).
v}, SOD(Superoxide Dismutase)ol] 7|2 <&k
SOD&] A &ake- Normal-©] 328.18+17.21unit/
mgS& YERNS S, NS+CCl-2 348.48+16.46unit/
mg, CP+CCL-E 370.60228 76unit/mg, CCli +NSTS
346.94216.04unit/mg, CCL+CP72 380.9519.98unit/
mgS HERATh QL +CPE vzl v3led &
g F7He R 4vkFg. 7).
AL Catalase®] %ol WA= g3k
Caralase®] BHAJ S NormalZ©] 361.38+10.98
umoles/mgS VERNS1OH, NS+CCl-& 363.75%
9.34umples/mg, CP+CCLiT=2 409.00=10.22umoles/mg,
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Fig. 6. Effect of Chungpyesagan-tang on the Serum Glutathione
Peroxidase in Rats Injured by CCls Solution (P<0.05)

M#SD. : MeantStandard Deviation

Normal  : Not treated group

NS+CCly : Solid extract of CCly injection group after Normal
Saline feed

CP+CCy : Solid extract of CCly injection group after Chung-
pyesagan-tang feed

CCL+NS : Normal Saline feed group after CCli injection

CCL+CP : Solid extract of Chungpyesagan-tang feed group 7
after CCly injection

* 1 P<0.05
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Fig. 7. Effect of Chungpyesagan—tang on the Serum SOD in

Rats Injured by CCls Solution (P<0.05)

QCl+CP*

M#S.D. : MeantStandard Deviation
Normal  : Not treated group
NS+CCly @ Solid extract of CCly injection group after Normal
Saline feed
CP+CCly : Solid extract of CCl4 injection groupafter Chung-
pyesagan-tang feed
CCli+NS : Normal Saline feed group after CCly injection
CCli+CP : Solid extract of Chungpyesagan-tang feed group after
CCl; injection
* 1 P<0.05
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Fig. 8. Effect of Chungpyesagan-tang on the Serum Catalase

in Rats Injured by CCls Solution (P<0.05)
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NSHCCls
CP+CCly

CCl;+NS
CCl+CP

* 0 P<0.05

. MeantStandard Deviation
: Not treated group
: Solid extract of CCly injection group after Normal

Saline feed

: Solid extract of CCli injection group after Chung-

pyesagan-tang feed

: Normal Saline feed group after CCl; injection
: Solid extract of Chungpyesagan-tang feed group

after CCls injection
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Fig. 9. Effect of Chungpyesagan—tang on the Serum Hydro—
xyproline in Rats Injured by CCls Solution (P<0.05)

M£S.D.  : MeantStandard Deviation
Normal : Not treated group
NS+CCli @ Solid extract of CCly injection group after Normal
Saline feed
CP+CCl;  : Solid extract of CCli injection groupafter Chung-
pyesagan-tang feed
CCL+NS  : Normal Saline feed group after CCli injection
CCL+CP : Solid extract of Chungpyesagan-tang feed group
after CCl4 injection
* 1 P<0.05
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Fig. 10. Effect of Chungpyesagan—tang on the Serum B
-Glucuronidase in Rats Injured by CCls Solution (P<0.05)

M#S.D. : Mean=Standard Deviation

Normal : Not treated group

NS+CCly : Solid extract of CCly injection group after Normal
Saline feed

CP+Cy : Solid extract of CCly injection groupafter Chung-
pyesagantang feed

CCL+NS : Normal Saline feed group after CCli injection

CCL+CP: Solid extract of Chungpyesagan-tang feed group

after CCly injection
* 1 P<0.05
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