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Effects of Mockhyangjokisan and Haewooljoweetang on the Production of
Collagen and the Regeneration of Liver Cells Damaged by Bile Duct
Ligation and Dimethylnitrosamine

Young~-Kweon Park, Kang~San Kim, Byung-Hun Jeon*, Byung-Ki Kang
Department of Internal Medicine, College of Oriental Medicine, Wonkwang University, Iksan, Korea
+Department of Pathology, College of Oriental Medicine, Wonkwang University, Iksan, Korea

This study was to investigate the protective and anticirrhotic effects of Mockhyangjokisan and
Haewooljoweetang on’ the liver cirrhosis or fibrosis induced by prolonged bile duct ligation; a
new experimental model for cirrhosis and the intraperitoneal injection of dimethylnitrosamine in
the rat. The development of fibrosis or cirrhosis and its inhibition by the two prescriptions were
examined by the chémical analysis of AST, ALT, and hydroxyproline.

The results obtained were as follows.
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1. The increase of serum asparate aminotransferase induced by bile duct ligation was inhibited
by the administration of Mockhyangjokisan and Haewooljoweetang extract.

2. The increase of serum alanine aminotransferase induced by bile duct ligation was inhibited
by the administration of Mockhyangjokisan and Haewooljoweetang extract.

3. The increased level of serum AST and ALT induced by the intraperitoneal injection of
dimethylnitrosamine was inhibited by the administration of Mockhyangjokisari and
Haewooljoweetang extract.

4. The increasing level of hydroxyproline volume in the damaged liver tissues in the rat was
decreased by the oral administration of Mockhyangjokisan and Haewooljoweetang extract. But
there were no significant differences in the inhibition rate between the two experimental groups.

Key word : liver cirrhosis, bile duct ligation, dimethylnitrosamine(DMN), collagen
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242 2% JASE 292 Qo0 T EHTY Jole Bolx gt

2. MEERRE QY MmF ASTY A4S ABASHY MBAEES 9% T HEE ZTA
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methylnitrosamine 2 & F9¥ FEH HE#S
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olol EXE KB A&ste AEHEEHES
fREFE T BEHE 2 dimethylnitrosamine
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Tzt A HRES dAEY FEHE e 2T
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0. BEME Y Hik

1. BEMH

D B

200g N/ Sprague-Dawleyd Het: FE
A B3 FHE AFRo] TFFSHEA 1Hd B
BE BIFEGAES 20%2T, #ET 40-60%, 124
A UiRERED ASAI F ALEE A
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2. W&
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AKERARGT WBHAEE SMoEY 22,
232g¥ 77 3,000m #|AEH=I FFHF
1,000meer A ¥ g ¥AVE FHAAI L
HiBOZ 2AE1 P1Edld A% £ rotary
vaccum evaporatoroll A 100mE  BELERESH
HELZ ALR3IA T

BEEL £ OB F EE(g)
B #  Radix linderae 4
EMF  Rhizoma cyperi 4
# #  Fructus poncin 4
# K Pericarpium citri nobilis viride 4
B K Pericarpium citri nobilis 4
B #  Cortex magnoliae 4
&  Rhizoma cnidii 4
% 7t Rhizoma atractylodis 4
X %  Radix saussurea 2
@ ®  Fructus amomi 2
¥ &  Cortex cinnamomi 1.2
# ¥  Radix glycyrrhizae 12
= B  Rhizoma zingiberis 4
wos 424
* REEENE 18] 375golv A HEAAME 4g

o2 IS,

BREREEE G NS

VN - OB g EE(g)
#&F(#)  Fructus gardeniae 48
HEGTEE)  Radix angelicae gigantis 4.8
B Rhizoma atractylodis 4
macrocephalae
BB Pericarpium citri nobilis 4
HRE Poria _ 4
AR5 BE Radix paeoniae rubra 3.2
(#E ) :
 &RWHFE  Rhizoma rehmanniae 32
© (k) '
B Rhizoma cyderi 3.2
() Massa medicata fermentat 2.8
%ZF()  Fructus hordei germiriatus® 2.8
o= Rhizoma cnidii 24
B Semen persicae 16
¥ E Radix glycyrrhizae 1.6
%2 E  Rhizoma zingiberis 4
moB 46.4
* WEESE = 18] 375goly K FERIAAE 4g
o2 BENAS.
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BE Bty Bestdo. AEREST WmER
g KRS BEHE HBES}Y 10m/200gS
zonde® AH&-3le] ZFEAQS}AT

3) Dimethylnitrosamine2. 2 FFiFE# FHiE

Dimethylnitrosamine(DMN) 2.2 HEE#E
w3l7] 98t BRI A DMN 10ut/kgS 1890
3EY JEREESENT. AENA F KFEREH
3} RERHFTBEY FRE BERE mESE 1.0
m/200 g€ zondeE AlE3l9 ZTHFA3NAC

4) By BE

7}, F#EBWNormal) : B 69 & wiX| 3§

o EEES 8 &3 EFE AT B

. ¥EEAE-L(CONT-L) : R 3072 & H)
28t [EEAERN T AYAdEs 1.0nE i
13 58/ ATF5FA B

o}, ¥RB#E-D(CONT-D) : & 300 & o)
Asted HEll Al DMN 10pl/kgS 1380 334
fERrEgY St B

2. EERE MLM-L): a8 300 & A
sl JEEAERM T AEASH WMEER 1.0ml
200g€ oY 13 SAM BTFSE B

o}, EEH MDM-D) : BR 30°gE i
3tel @mROIA DMN 10 u/kgS 18] 334
eSSt AFRRE ¥ 1.0m/200gS
i 13 5K ZTFESE B -

o}, EEE HLH-L): @il 30vaE i
ale] EEAERM $ MBHEEE mbK 1.0m
/200g< “iY 13) 58 A7 FAT B

Al EE# HDMH-D) : B8 307t & i
st BB A DMN 10x/kg2 1iBol 384 f§

erEsisty MERES MK 1.0n/200ge o

d 18] 5EM ATFAE ¥
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2A|7F WA § o 2,000rpmoll A 2087 A E
gste miFS Aok '
total bilirubin, direct bilirubin, asparate
aminotransferase (AST), dlanine aminotransferase
(ALT) 2 hydroxyproline 58 mMELBIHE B
oW (Gilford IMPAT 400E)9+ CIBA Kit
2 spectrophotometerZ ©] &3t 43ttt

6) Fr#<] hydroxyproline & &HIE

FF#A&e] hydroxyproline &&BEL Jamall
=7 wrdo] uwal AAsT. dENA AR
S AHE T EFEY dBE YEES 70T
oA BRIt A AL TGS
02g8 Z+ AR 27014 AFH3}9 2me 6N HCl
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TolA incubationdte] dolsle EEEES )73}
At

1.2m¢ 50% isopropranols ¥o] @& 3
23313, 20040 chloramine-T-& Y%} 43}
7+ wrxstacth 1.2n0] Erhlich R ERZES
Hqe & AgHe =31 50TAA 90F
incubationdt t2 #iRSA] A3 spectrophotometer
2 o] &3} 558 nmolA AT
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T) #eEtERE

AHEdH HiHEHEE unpaired testo] #:3}
A3, ERMEE MeantSEZ T dslgon
p-valueZt &AE 0.05LATFS A $E HEF A
o2 #AQZ3}aY.

. \ERRHR

1. 8E2| #1t

HEY BE #LE BF87] Yot HEH
15 OEAAEE 5872 233 Ad FEHL
HEBIR 08 1925+51g<S YehUTthrl 50
= 2344%+55g02 eIty YWEH-LS 0589
1926x65g90 A, S5fdlE 2412+6.1go 2 Zv}
it =8 HEBRBEM-LE 08d 1951%46g9)
A f§8Eo) S5EolE 237.7+5.1g0®, HERRE
H-L2 O0&e 1948+4.1gellA 2345+42g0%
S7tete] MEERARNE AP HEBRHS W
of ulste] fEEC] Y AEMS AAIX g
tH(Table 1).

HBHM-De HBH% 080 1955+5.1g0)
A Ro] EEEHA 58 FolE 2398+51g0 g
F7teteod, ®WEEH-DE BERES 089
1942+34go| AT f8Eo) HEREAMA 58 Tol=
2382+52g2 F7iste] DMNQ KRz A
ok EERF T YA vlelo] sEme U H
e QA= 23t (Table 2).

2. Total bilirubin} direct bilirubing| %4t

MEE AT = Bl total bilirubing HERE
%6 OAA 57 43 An F¥RS B
BUA Ol 0.31%£0.03mg/deol A Sifele 037+
0.05mg/d0Z, HWEEM-LS EEBE 0H 033t
0.06mg/deol A 138els 541+121mg/d0S Lhely
T, 5= 947+05lng/dE F7staeh

Table 1. The change of the body weight(g) of
rats treated by the aqueous extract of
Mockhyangjokisan(MJS) and
Haewooljoweetang(H]T), and  the bile
_duct ligation during 5 weeks

Group

NT-L ~
Week Normal CONT M-L

H-L

1925%51 1926%65 1951146 1948+41
1974%36 1982%45 1%54+47 1985%39
2081+51 2183154 2075+38 2081+52
2174147 2331162 2187452 2175+56
2234143 2381156 2234165 2239%45
2344%55 2412+61 2377451 2345+42

O W NN = O

Data was analysed by Student’s t-test. Each
values represent the mean=S.E. CONT-L : Normal
saline treated group after the bile duct ligation
was carried’ out, M-L : The aqueous extract of
Mockhyangjokisan treated group after the bile duct
ligation was H-L : The - aqueous
extract of Haewooljoweetang treated group after
the bile duct ligation was carried out.

carried out,

REFHM-Lol X HEHIE 0] 035005
mg/d¢E UERATZE LAClE 471+0.76mg/de=
HEF-LEGE 1 $7HEe] Za57] Aztslg
on 5ol = 802+£059mg/deE VEblTh

HBFH-LMe ®ERp% OBdE 038+
0.06mg/d¢o1 A2 1A= 491+064ng/de, 58 F
o= 843+0.7Img/de= FA] BEERE-Lol vat

3 F7ME o) A s tHTable 3).

Mg = BB direct bilirubing HE
bk 0ol A 5E7A 24§ Ad HER-Le
EEBA 0Hl  023X0.04mg/deolA 1B =
324%043ng/dt, 58l 651+04lng/dE =7}
2 29 EREM-LAME EREE 08Ed
0.22£0.03mg/deoll A LiEoE 3.111059mg/dd, 5
Bl 502+041ng/dLE 2748 Bhon EE
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BH-Lo A EBEHE 089 0.21+0.04mg/deol
A 1EelE 331+026mg/dl, 5#elE 510+025
ng/dE F/FE BIY. BEH M-LES H-L
ol glojA EZo] direct bilirubin® F7FEL
Zasdon AFALEHYS BEHAETHY ol
= AAHA ZAHTable 4).

Table 2. The change of the body weight(g) of
rats treated by the aqueous extract of
- Mockhyangjokisan(M]JS) and Haewooljo
weetang(HJT), and the injection of dime
thylnitrosamine during 5 weeks

$A18E AllE

O"P| Normal CONT-D M-D  H-D
1943145 1934+64 1955%51 1942434
1954+43 1945556 1974+46 1984+43
265162 2023+43 266%43 2075%48
2166155 2116452 2197+45 217.3+45
2221%51 2154146 2262154 2248+44

2363+63 2162461 2398+51 2383452

Data was analysed by Student’s -t-test. Each
values represent the mean®*SE. CONT-D:
Normal saline treated group after the injection of
dimethylnitrosamine - was carried out, M-D : The
aqueous extract of Mockhyangjokisan treated
group after the injection of dimethylnitrosamine
was carried out, H-D : The aqueous extract of
Haewooljoweetang treated group after the injection
of dimethylnitrosamine was carried out.

JOU B W N = O

Table 3. The change of the total bilirubin{mg/d¢)
of rats treated by the aqueous extract of
Mockhyangjokisan (MJS) and
Haewooljoweetang (HJT), and

the bile duct ligation during 5 weeks
Group
Week CONT-L ML H-L H-D
0 031003 0.33+005 035*005 038*0.06
1 0331004 541£121 471+£076 491064
2 035006 745+1.11 653+093 681049
3 036X004 878X064 7.32H052« 7231043+
4 035006 932+£057 7701051+ 796051+
5 037005 947+051 8®RE0P+ 8431071

486
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Data was analysed by Student’'s t-test. Each
values represent the mean*S.E. Asterisk(*) means
p-value<0.05. CONT-L : Normal saline treated
group after the bile duct ligation was carried out,
M-L : The aqueous extract of Mockhyangjokisan
treated group after the bile duct ligation was
carried out, H-L :The aqueous extract of
Haewooljoweetang treated group after the bile
duct ligation was carried out.

Table 4. The change of the direct bilirubin(mg/d¢)
of rats treated by the aqueous extract of
Mockhyangjokisan(MJS) and

Haewooljoweetang(HJT), and the bile
duct ligation during 5 weeks '
Weel:“p Normal CONT-L M-L  H-L

0 |016+003 023004 022+003 021+0.04
1 0174003 324%043 311059 331026
2 0181004 4214045 4081061 4.11+032
3 10192005 583+041 44+0¥x 471031
4 0202005 6831046 467H0F+ 513043
5 0191004 6513041 524041+ 510H025+

Data was analysed by Student’s t-test. Each
values represent the mean+S.E. Asterisk(*) means
p-value<0.05. CONT-D : Normal saline treated
group after the injection of- dimethylnitrosamine
was carried out, M-D : The aqueous extract of
Mockhyangjokisan treated group after the injection
of dimethylnitrosamine was carried out, H-D : The
aqueous extract of Haewooljoweetang treated
group after the injection of dimethylnitrosamine
was carried out. ' '

3. mE AST #1t

HEA KERRETS REH
%{Z—% -‘?—04 LT’_ 5EEte AST BLE SHt
FAbolol M ASTSY 84L&

B8t FERERRMGS Al
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T HIRHE-LS BWEREA 0:Bd e 45113610/ ¢
oA LAl 734x34IU/¢ 2 4+53dx, 5iE%k
o= 1122+41IU/¢ 2 mfErt ¥ssach K
EHRHES FAT BRAM-LS LHEAdE 725
411U/ ¢ 2 JEbG T 438, 589 247 851+
311U/ 4, 904%33[U/¢ 2 ey, LA Fdd+=
m#E ASTY F7HE2 HEH-Ld vdod FE
e FELE BHAoH, RERAEES FAT
HEABH-LAAME LEoE 731142IU/L & B
R 4, 5ol Z+7} 835+33IU/ ¢, 914%
421U/ 0 2 FE3ste] 9dA 1 F7HEE e
-Lo] Blald HEHJE F2E Eiey kF
HEHS F43% BRFRUE O Z2Zo] 3
A Ve EH(P<0.05)(Table 5).

Tt ole BetE R 84l dimethylnitro-
samine(DMN)S g4 0}04 FiEGS 2
T AEFHEKT BEHELS T3 5HF
Qo] AST #LE FAH3t zZhzhe] oFE o Jmf"=
N ASTS ##{ko] dis oj® &E#A7} deA &
o} Bttt ¥MKE-DE DMNFS 0o 454+
361U/ £ oA 4, 5l Zt2 14574610/ ¢,
14935110/ ¢ & M*o}oq g 2948 =2
Rom, KEMFRHS 3 HEBHEM-DE 08
o] 435%36IU/ £ AlA 4@., 5l e Z+zh 1113
+5110/ 8, 103.1+431U/¢ & A%sgoy
BR-Dol vldiME 2 4eFo] AEKNE
HAD AFHAZHC] BEATHRGE
AZo] B A e THP<0.05)(Table 6).

o ol ¥

_‘l_a

Table 5. The change of the level of serum
asparate aminotransferase(IU/ ¢ ) of rats
with liver cirrhosis induced by the bile
duct ligation and after oral
adminstration of the aqueous extract of
Mockhyangjokisan(M]JS) and

Haewooljoweetang(HJT) during 5weeks

Wee}zoup Normal CONT-L M-L  H-L
0 41.2i4.1 451236 44.1+35 452141
1 423+34 734t34 725+41 73.1%42
2 43.4+43 833+42 775142 791x5.1
3 425131 985%41 818429+ &25+34+
4 432142 1051+42 &1+31+ 885+33«
5  [421+37 11221441 D04333= 914%42%

Data was analysed by Student’s t-test. Each values
represent the mean=SE. Asterisk(*) means
p-value<0.05, Asterisk(**) means p-value<Q.0l.
CONT-L : Normal saline treated group after the bile
duct ligation was carried out, M-L : The aqueous
extract of Mockhyangjokisan treated group after the
bile duct ligation was carried out, H-L : The aqueous
extract of Haewooljoweetang treated group after the
bile duct ligation was carried out.

Table 6. The change of the level of serum asparate
aminotransferase(IU/ ¢} of rats with liver
induced by the
dimethylnitrosamine after oral
adminstration of the aqueous extract of
Mockhyangjokisan(M]JS) and -
Haewooljoweetang(H]T) during 5 weeks

cirrhosis injection of

| Normal CONT-D M-D  H-D
Week

0 |414+4] 454436 435%36 452451
1 |426%42 76142 73351 Tr4%42
2 | 43245 1126451 963457 1015%55
3 |425%43 1271%46 1158451 1162263
4 |431%44 1457%46 1113451 1153484
5 | 415442 1493%51 108143 1126278 .

Data was analysed by Student’s t-test. Each values
represent the mean*SE. Asterisk(*) means p-value<0.05,
Asterisk(#*) means p-value<0.0l. CONT-D : Normal
saline treated group after the injection of dimethylnitro
samine was carried out, M-D : The aqueous extract of
Mockhyangjokisan treated group after the imjection of
dimethylnitrosamine was carried out, H-D : The aqueous
extract of Haewooljoweetang treated group after the
injection of dimethylnitrosamine was carried out.
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4. mi#F ALT #4

[EEAREmS st aRY FEES FTd
% mBHEEBY ATARZES Fd3tn 5ﬂ5
ool ALT BMLE BB 9 EFHT AZ 4
w3t

MBS
#ol 2833x£7.1IU/¢ 2
3115%£84IU/ ¢, 58 Fo&
MFfE7t ettt AERRBES T BB
BM-L2 1o = 254317310/ L & \—}E}Hi'f 2
B, 5iEdlEe Z+7 2836%86IU/ ¢, 353.4+6.31U/
ﬂi mER ALTY F71HEe] FRENE #Z4

& BYon(P0.05), BMBABES F9% B
ﬁH -Le Hd = 265319110/ ¢ & uvebia 2
B, 58de Ztd 298.1%126IU/4¢, 3814*
751U/ L 2 9A FEH AA hEN ALTY F
7tEo] Zaxdg o, KEFHRMKO BERE S
BOE m#EAN ALTE dAEE &dst o 2

Al g HEEE-LS ERMEE 1
FEBAL, 2B=
4573"‘8 AU/t =

e & F AATHP<0.05)(Table 7).
DMN< w3 10ut/ked B 33 38 Ik
EHete] FFAGS FE8 F RWEREESES A

FRARES F93ln 5AFLY ALT #LE &
Aot HEHT HERALOlY FEEHAE B
3ttt .

HEF-D= DMNES LE, 2B &7z 1645
521U/, 2333x76IU/LE EAR SfdE
353315410/ ¢ 2 4535t FREY 248 =2
At}

AERRES T4 HEBEHM-De 18, 28
o Ztz} 160.8+£54IU/ ¢, 212.7=72IU/ L & H S
I 58 & 301 5&52IU/¢L & ’a‘%‘-%}ﬁzﬂ#, %
ERELE 3 HEERHH-Dt 134, 28d Z
zt 1651+631U/2 2132x71IU/ L& BRI 5
Holl= 3163x75IU/L 2 53t KERAEK
B BERAEE LT HEREn LEdE HE
B-Do SAIE SA4E Holtryt 2BEEHE B
BB -Dol| viste] ALTY A5E#H7 A=
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7]4te s Exeiwe A¥3 A dE 2~

AF%E EYod, RBbK SBe $EBE-DI
Hlgted ALT 5ol FEAEIA AA="E 2
& B YHP<0.05)(Table 8).

!

Table 7. The change of the level of serum alanine
aminotransferase(IU/ £) of rats with liver
cirrhosis induced by the bile duct ligation
and after oral adminstration of the
aqueous extract of
Mockhyangjokisan(M]S) and
Haewooljoweetang(HJT) during 5 weeks

Toup

CONT-L
Week

Normal M-L H-L

o

0 1081£51 1124+52 1125+63 1125%81
1 1143162 2833171 B43473« 2653%91
2 111.1£57 3115+84 236486+ 2B1+126
3 1094£66 3682+79 345372 B2+82+
4
5

145+54 3837176 322483« P21+94x
1121453 4573282 FB4H63I= BL4HT5*

Data was analysed by Student’s t-test. Each
values represent the mean+S.E. Asterisk(*) means
p-value<0.05, Asterisk(**) means p-value<0.0l.
CONT-L : Normal saline treated group after the
bile duct ligation was carried out, M-L : The
aqueous of Mockhyangjokisan treated
group after the bile duct ligation was carried out,
H-L : The aqueous extract of Haewooljoweetang

extract

treated group after the bile duct ligation was

‘carried out:

5. Hydroxyproline2l %1t

Hydroxyproline®] #Z#f{E+ 020, 0.40, 0.60,
0.80, 1.00(ug/50 wnl)e Z-5-°lA Z+z+ 0.12, 0.21,
0.29, 0.31, 0.39(558 mm)E el A A LB
RE YEHNUTH(Table 9).

fEEfERfmS A8 T hydroxyproline®) #
LEE LelB7] $3td ARY F#f 1go o
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3 hydroxyprolined] £&< 0ENAFE 5H7}

2 359 '

Table 8. The change of the level of serum alanine
aminotransferase(IU/ £ } of rats with liver
cirrhosis induced by the injection of
dimethylnitrosamine after oral
adminstration of the aqueous extract of
Mockhyangjokisan(M]S) and
Haewooljoweetang(H]T) during 5 weeks

roup
Week

Nomal CONT-D  M-D H-D

0 1064152 1124171 1114168 1128%71
1 1126147 1645+52 1608+54 1651+63
2 | 1134166 2333%76 2127%72 213.2*:7.1
1108+4.1 2757161 2375151 2423452«
4 111.3+53 3138156 244+43« 287543«

5 |1125+52 353354 5452+ 36375

Data was analysed by Student’s t-test. Each
values represent the mean*S.E. Asterisk(*) means
p-value<0.05, Asterisk(**) means p-value<0.01.
CONT-D : Normal saline treated group after the
injection of dimethylnitrosamine was carried out,
M-D : The aqueous extract of Mockhyangjokisan
treated group after the injection of dimethyln
itrosamine was carried out, H-D:The aqueous
extract of. Haewooljoweetang treated group after
the. injection of dimethylnitrosamine was carried
out. B

HIBR-L& 0ol 494+35(ug/g liver), 2380l
£ 963+44(ug/g liver), 5EOIE 134.315.1(ug
/g liver) 2 Ve EEE%E Bad &3
FFigfgol o]|Folx 3 oo ulgt FEHY =Y
o] ® Aoz 22¥ & AT ABFHAERHS
=% FWEBEM-LS WEE-LJ vsted 2, 5

i@.éﬂ Zvzy 84.6+4.6(ug/g liver), 112.6+4.4(ueg/g
live®2 HEMEIA Za2HE ZAFRE BATD
(P<0.05). EEHREHS F493 ERFH-LS 2

8, 58] 47 854+48(ug/g liver), 1114£51

(ug/g liver)Z HEEEE-Lol H)she) HEMUA
hydroxyproline®] 718 JAsts &2H4E B
o AERRETS RERSHES HEBHEE LAY
$E#-1L3 v)<8lA hydroxyproline® &%
230y 3BFEE HEBH-LEUE 10(ue/g
liver)o] ¥ #Z4A& RIYor AEREEHETS M

BRABEEBES 5AZA ¥l5=¥  hydroxyproline

tlo rlr

AAEZIE EUTHTable 10).

DMNS w13 10 ut/ke? HE 33 38MH JE
Pk giste HIEGS frdste] Hriige] 248
B9 HEHND EEHY hydroxyproline®

& =gele ohBe) mTE Tolusich MR

-DE EERBHLA ORA 485+3.5(ug/g liver)o R
I 3, 58EdE Zt7d 1245+51(ug/g liver),
1145+45(ug/g liver) 2 A5glow HREM-D
= R, 3/, 58 77y 475%42(pg/g liver),
115.6+4.9(pg/g liver), 97.3+34(ug/g liver) & E
Az, BESRHEH-DE 0, 38, 5 44 491«
5.3(ug/g liver), 1135%55(ug/g liver), 99.5%4.1
(ug/g live T RYTh 3Bl NE HERET HE
¥ E% hydroxyproline®] &o] H1E& RHold
4HREE e FAIAT,  HERA  SddA
hydroxyproline&°] AEHEAE LER

=
HarE

‘THTable 11).

Table 9. Standard level of hydroxyproling’

Hydroxyproline(ug/SO @) - Absorbance(558 nm)

0.20 0.12
0.40 0.21
0.60 0.29
0.80 0.31
1.00 0.39
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Table 10. The change of the hydroxyproline volume
in liver tissue of rats(ug/g liver tissue)
after liver cirrhosis induced by the bile
duct ligation and the oral adminstration of
the aqueous extract of Mockhyangjokisan
(MJS) and Haewooljoweetang(HJT)
during 5 weeks

TOoup

H-L
Week

Normal CONT-L M-L

0 482141 494+35 489%41 49.2+32
1 527+43 777151 751%43 79.1%4.2
2 495%32 963144 846%46 85448
3 50.1£39 1123+62 897146+ H2+38+
4 514%36 1271£53 PV4+43+« 1004144+
5

50.5+35

1343151 1126+44« 1114351+

Data was analysed by Student’s t-test. Each values
represent the mean*SE. Asterisk(*) means p-value<
0.05. CONT-L : Normal saline treated group after the
bile duct ligation was carried out, M-L : The aqueous
extract of Mocdkhyangjokisan treated group after the
bile duct ligation was carried out, H-L : The aqueous
extract of Haewooljoweetang treated group after the
bile duct ligation was carried out.

V. E &

FFEEEHE (Liver Cirrhosis)S 1Bt 28H &
Bo2 A FHLAG Wil B A2 B
e @iET frile &ER Bifoldte WMRE
2l Holn, o|}Foz HAMES
B R e Asrl 2dEE 28-S 42
{_42,4 12-14, 932) '

Frigifties] REE MM Srdgy 2E
Bz & ASse @/J\ﬁ— A ot
frigigisl 721 83 A9 RIES
sto] FFEEs#olel FEU it HRES B

"?}c}a

KE FE#e A9z o N hrgEm
HRFEEol T Bik L FEEEE olnl B KM
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~Tepresent  the

9 s

tAlI8E A1E §HE 3B -

ol ARt Frliftbs ob3 FHEolalA FaAd

E]-Z'B)

Table 11. The change of the hydroxyproline volume

in liver tissue of rats(ug/g liver tissue)

induced by the

injection” of dimethylnitrosamine and the

~ oral adminstration of the aqueous extract
of Mockhyangjokisan(MJS) and

Haewooljoweetang(HJT) during 5 weeks

after liver cirrhosis

Wee}:"“p Normal CONT-D M-D  H-D
0 |485%34 485+35 475+42 49.1+53
1 |521%40 684%42 641454 67246
2 |494+43 943+43 90544 924+45
3 |503+45 1245%51 1156+49 1133%55
4 |513%£35 120746 1012%36+ 1066261
5 |496+32 1145445 973+34x W54l

Data was analysed by Student’s t-test. Each values
mean*SE.  Asterisk(*) means
p-value<0.05. CONT-D : Normal saline treated group
after the injection of dimethylnitrosamine was carried
out, M-D : The aqueous extract of Mock}wmgokzsm
treated group after the injection of dimethylnitrosamine
was carried out, H-D:The aqueous extract of
Haewooljoweetang treated group after the injection of
dimethylnitrosamine was carried out.

FRAA B s SRS T2 BREME
v Bl wHide BERE&H dFoln
Rifs WO Aot BIRGHEY Bl
F2 MaiEl R FETERS
sinusoid) 9] frigfE(fastoring) & ol2t)?,
MMEARIEIE S  FMEREXE I dEyd,
Rappaport A 1799 Z7Zhd #JE(piecemeal
necrosis)2 FIE-FIARR #BHEES I ALY,
A 3ol H3I s (confluent necrosis)E =
H-FIRRE BEEES B8k, HER ERE
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284 BHEHBIEM (focal fibrosis) & BYFE
Ak,

FFERsAE Q] FRRgd o] o & EERAERS B,
AA, FFrlapsEel o3 F4 il <29 72
22 BT, FEH, EH, Lok HE, E#
g Fo] Uehdoh S, SiMEHgS Be R
FAmES WHdL tHd9 FEEmE(portal
hypertension)8] 4422 RESIKE 2 IREE
Aol olo] EHMEBEHMm ¥ AMIREAEE
(pancytopenia) 5°] et A, KEHEAE
o2 HFRES B E e HEk 2 HE=
#e dutste dA MEREMEE 2 EKTA
o] Trod TR

HER M W distd <EHE - KR
ol “KFiR®E, W TR, 51/ME" ‘iR, &%
Ko EHE, BUR HERDE, <EEER
>oll “IEH, DEE, WEMAKE, SHBEREIL
F2E, LHERE - BRE>Y MK 40
BR, TwEk, BFAWE ATKE, SALEKETHR,
wEE, KATBIE, W EEETE s,
LRMEE - ER>yAMT “MEme 250K
g} 33, <BMLE - RHER>ANE “BRE
W, fase, BNRRFRZE, BRAR, BEAmEs,
RBEEIR" To2 AF38459) FE#S &
%, SR, BEAR, A, BE 59 fiEd X
N7 A)zhshed CReloinis)

FriEste] RINE #ATRE, tFEEE So=
Baol i Fol BASIY fmmpEste HF
el RIS Betn Kol AESY &, M, K
7t &k el AY EEOYU B/E 5 R
AU kiasted Uehte Age 23 s
= vl e s EEY Fnbs, 85 §9 A

E A8t #ifidle wmiguE 5o ®WEe
A} gT}23816-18) v

‘e IS BN OPE HE 5 9uiskd
KA > AN e mEgolgr 3o, HE ATH 4
FAG oY HAZe RNEBEZF/E HE @A
BES AFY Aoy, %E I RELZE AR

o =43 7 mE K 0 Fa 27 Hu
15,

SAEE @RS & M E K B &9 AE
HE ms Tdagou Rz SE@e 9Mo
2 Son, WAL fIRee HEe EEd

616)
5 R

ol EASHE M EF #etE, kRS TfTE
I ERRE BHE Folx, o] HI kE o
FA @oh ®iTetd M, &, K B & EF &

zzdAez g FHE F1 G

B S BETE, fBBES BIsT e
x| Bald L= FELER, £BS SMME
MORIEQ) RS FiEgE AW, FEs
WA A JehdE EREF fAsitn B
F Qoszd0 x g AlEE® KEHEMHK
I MEAEES F2d HALHE mHoZA
W FFRERE S MR EITHIECE SR R
oz Epigc

ABEREHS AR B <BREE> &
Wz 719 oY) MR EEL S X
2dle BEEY BALE FEEEHES o2
gEy BgEo] FrpABED B myo) o
Jol slolA, kel WEME KEHFHKOZ
Z1AEe] Qe ol Wol Ao, ke BE
To] ABREHNY ABTESHKS EAST 9
THAABEE o] mHe 4 EH (K - B -
AN - HE - AEDol  NESEEEES  ETE - U -
HE RS, BBEE] BT - )IL, Brhmg
Q W - WES st HE ot

mEETEe B2 <EmEHE> Kk

BEHeR FAHABTEE BT - W aMt - EE

Y - YR . RS - BT - T - %
) - AEOR Ho "EEE
BELFE'S 42 59 k7t kol %l
Ho| g2 YehtE flEe wad®?
ABRAEHY T5e B - BE - B HE
CHEES TEYH TASGEEZAN FEFIRE §E
BEITAST, AE - BE - 1R - 54 HEE
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-98H 3% BEFg2IAT dezdage] 484 B qE A~

H2A BRYS BEhFREST, SWF - IEe
mpEE A BERE EMTEST, B’
HE ERTR, (RSN = owe 58
B E 2 BFRELLs §gBT®

FEHEERY 1%L, BT - FYE - £HHE
S WAk, FRmET, EE-JIE B M
miEm, HHsR, Al BES - HEE @B
hEla, B - B TFE HEHEBS T, - &
#¥E= HAMGAA £59 k7t o] %8
g FES BIgHTe

ol B3 B ATEAM, £V e
MBS 181 BY & 8xEdA 59849 &
Fol &S BIgT, MY HEEILYE,
£Me EHASMOS HikBme W3 NaEw
g AT, 2% EEASHC) FFEg
Histel FFMEMES] #ES BRI YA EAF
E gl Aee, Y ®ERB® il
o] RS A4 BHEAR S Hid
tn Basgon KPS =YEmELR, ¥
sRMe mmEgon HPe HEBoz, £
o sewEow FRREC U3 dEe) 39 @
T3ttt

HgGel de e ATEE, BVe wEEk
gto] WMELIEEZ HBEBY AR I =X
 ade e mmEkstoz A A
ol vlXe dFe ATsE 5 AS F819
BHY o oid XNaades d7ddn, 5

< Ris 2 OEmRELE, FNe YR

Bgeol MXE ae Busgch

ol el AFNE WEARFOT LB Kk
So Aol ko FFMMue] REMEAC A
e mESAL, V3 we ERFEBMH EE
B, AP, HEnd J% BRyks FE
oA 9 mASol #iLe JAAIE 2R
2 yHESIEY, 9 FATS HE#AN BKE
o) HIRMES BEY ALEHE EHOS
1be] #17S AAANE 23S gdsgch

A AFNME BrEFFsolt FEgAA Qo
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U it E fSBOREE KMol BET A
Z Hol iR MdE #iEEsuere] Ade
Z Holx Kol Algsle AEFEHT e
AEBOE Fify #EITE A 28
g FAstdh

A EHRAAM AML3 IEE#ALES Cameron
€% & B o)a, Kountras B¢ 23}
BRI L 2 iR AYgRdz A4
Hol Az ;e Bx d®. e mxs
A =Ha BErEms doiuA 2o, s g
EAO JEe] THEEY, mEWel Bz 4
WEE BE Bdo] Eipad. it BiHeER
Kol I3 RFREC) BWdte Fagdo) B
A 5o 93 HAHm o|AHoZ fife] WIE
doA IBEHERE ST, FFR% BH SRR
e dad FHEo| EEEIHY o] Bz o
24 st frel A doj g,

olg{ g HolA Mgkl g Adduye
AMERET obge MRS Bl o
FHEHE(EZT Lojdths HolA #EEe]l HifHe
REEA 2 BEEAS ¢ & s 2
Aztdtt. =3 N-nitros’k  ZEHEY
dimethylnitrosamine (DMN)2.2 H X3k Hpuss
Fd2 DMNES 3Eqte] w2 #EoHE/MERY
B NEEHE S ot EF olu A7l
HE#e T8 o T 24F FHix Kol
fAAHE ReE Hol FEFMHHYel FHHAY

HTO0 DVMNEDL ojde] RuSo] s B4

g FEY § e Ao veigsd, A

TEM FEEID sy Wsyt Ry, FFH

IREE TUESE, AV il 59 FRIRAEMR 2 AL
B, v : B

T M dig 9371 §Edd, B
AT, MHEE HEERES FE3= BBED
REE ERE 8T T A7 wuIAY
89-96). B SE BT Be gk B
EHE YoAAN, EBEREY S/ BiIEY
TN Bt KPR AES iAol =
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HE olAF fEHYE FBELE fF=AA &
MEfbol ETS gsle WA HEERY FFEE
wrds G851 vk ©EA o] FrxY B
4 FE#es f¥sts F2 242 2349
o), EEe] o Frhx) mdg Heshel FrEE
o] AL A AEARHT MERBTE FR
MR Wig EnE golry] sty EEast
At

e EITREE 23ste o2 MK
By W, MM S MEREZE
o, mKEHOE ZHsE RS2 alanine
aminotransferase (ALT), aspartate aminotrans
ferase (AST), alkaline phosphatase(ALP), lact
ic dehydrogenase (LDH) £%o] & A £
Bol e ASTS ALTE A AFHEH
7 fREAE Bl g w X &t s
ZAIA T ASTE HiaEAERAA g o
SHE EFoln, 19549 LHEET ik of
R MmhigEsr dsdtds 21 o]F

T

ERAELR o&HAY. FE O, I, AR

7, B 5o ¢ANZE ik, AFEES FAREMEMN,
OPRZE, #7# muscular dystrophy 514
A&do®®  ALTE transaminased] —fEo2
A F2 M, B 59 ©HE cERYE EFE
o] I FEEY dustA wgRoHd,

A FEERAAM MEERRG £ HEBEHAdMT M
# AST/} X&xoz Fsstded, AFHAR

& 593 HBREINE 48 FHY FEEY
v gAET7} JeElg e, HBHEES Fo

RHRIAE 58 3ol HEHIE JdARHL

Vel 3, DMNS] RN EHE FFE#S ok
3 A HEMAME miF AST/ &5
FE5Roy BERBAME AERRHI BER
EES Fo% B X% 48 FRH HEHIE
AA a7t Jeldor KREARHKS Az
7t BBHBBEYE o BEEUA Yekstth
miE ALTE WEE-ASEN T HERAAE A
EHo2 F}FiPed KEFARHS FAT B

BEe F

BEol A 3, 5#c] HEMIE JAAIs}
Uehdon MBHETES S48 BREIME
5] BN AAET7 Yz, DMNY
R EHE FESS /e AS BB

Me mFE ALT7ZE A&EHe2 Feioev HR

FolM, AERARKS Fog BERFIXME 58
o HEMHIE ALV JEdod, MEEH
3 EEROAME 48 FRY FEH
A JAEFH7T dERT

olg} Zo] MEBRAEEHL AFAREE FA9T
ASolE M ASTS ALTZE 5 HEHUA
Z4% 2R Hol MBHAB G KEFFAHRHO]
el REMFEM] &S ¢ + At

FibrogenesisE ¥tg3l= A LS 2 mMmiF procoll
agen type I peptide(P-II-P): FTEEs#] of
88 R FEen JUPP. )R FFHM
A9 hydroxyprolineBS JFIHoz FAHs e
R 2 fibrogenesisel] it o] $ {8& #EEsL
% _)]': ] ) ) .

Frigat bl B3t Fo3F GWEL colla
gendldl, ol THEFES MENEKS oF
t BEFEA @i, EEE B %F 59 F
4Ry MEE= ojnjxa wWdel (Gly-
Xaa-Yaa)nQ 2 o]Fo|x Qi1 collagend A
Aol A hydroxyproline2 proline®] hydroxy
lation®. 2 K&t & collagenotvw] =il 10%
o]’ #F3tA =el 0ol hydrxyprolinefEE FF
wgAl 3 collagen®S UElE & deu®
A4 HelMe 299 d §FF collagen FHFS
FF Z29de) 5-10%8 =X} FFEE#E A 9
collagen &FE I FDY 9 50%0]/d9 H&=
)

A BEANT FHEEY #ELEs: 993
hydroxyproline®] ®¥3E ZFAsIeul EEE
A § HEFANAE hydroxyprolined A&7
02 FFRou AFHRHE T BB
Ae 48 TR FEEIE dAZgE Bde
o BEBRABTES FAT HEHAAME 58 F9
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~oi3F A 4184 A1E §H BE-

BEHIE AAEHRE 293, DMNY [BIEAN
EHZE FFESS
hydroxyproline2 A&z Aoy B
BoAX AFARES T4 F5de 58 F
BFEHIE AdAERE HJod BEBHABES
BEMIE JAEZHE HY Ae= Hol FE
gy AHEE By #TS 9Ase 297t
JHE FF old g AN&HQ KEM, EE
KA Aol g3 BiEFRAMY FEEOZE
o #IT R FFESI MY @ik ETS A
StEE A IBMEFK, FFEEEY BiR 2 FHE B
o gHHcz £3d% £ gloge BrAT

V. & &

Wi i34 2 Dimethylnitrosamine &2 154
i 2 HESES 2d & AERRHT #
BREES 53 23 o3 2L HEE A
Ak . _

I E#%E 9% m# total bilirubint
direct bilirubin® A%& AREFMEHTS BER
5o Fo2 25 JdAHE 548 2oy
F BT Aol HolA| et

2. IE/ERE A%k miF ASTY A5 K&
ARBT HEBRAEES T4 5 HE 2F
A AAHE FFS HIon, KEAREHS
T3t EEREIAM JAamst B2g Ustoy
I zol AA] YSith .

3. IERRE JY mEFE ALTS Zse AFE

AR BBREBE RAY T HER D5

A ARHE FHe vgow AEBARH.

AAER7 BMBHEBEEDE 4 A4FH
At ‘

4. Dimethylnitrosamine?] JEREES F 28
FFEEAA miF ASTY H$e AEFHEHS
BEABRS FAT BB 544 IA"HEe
Fge BAoH AEFRRHY dAEZH7 2
Utot 1 ol A FUTh
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ol AE HEHAME

. 6. EEE RREABRE AL,

5. Dimethylnitrosamined] BEREES & fd
FHREAAM mF ALTY Ae2 KEFERAEHTS
BEHAEES FAT BEF 2594 9Ade
S BYon, F RALY Aolx HolA &
pig=

6. k% dimethylnitrosamineo.2 {3
¥ HFHEEFoE Rst9 <718 FHER
hydroxyproline&-< AKERARET HEBATHY
FozZ EF gAHE HEE 2o F AN
re] Aole BojA| gsgith

ol4e] A¥An=E Bol KEHEHY REH

- BEe BHY AR e REER 3o

o FFiiEel mAENS AEATII, F M
S AdAStE2A @K R OIFERY B
B R FEd AAHd Aoz BeEd.
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