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Peroxidation and Inhibit Liver Fibrosis (Cirrhosis) in Rats
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Abstracts — The chronic cholestasis induce to biliary liver fibrosis (cirrhosis) and the increased products
of ROS(reactive oxygen species) cause to the liver damage. In this study, the antioxidant and antifibrotic
effect of dried extracts of oriental medicine (DW) was investigated under the liver fibrotic (cirrhotic) con-
dition. The female Sprague-Dawley rats were divided in 5 groups (Normal, Op-2, Op-4, OpDW-2, OpDW-
4). Except for normal group, the rats were induced to biliary liver fibrosis (cirrhosis) by the operation of
bile duct ligation/scission (BDL/S) and were observed in 2 weeks or 4 weeks. And the prepared DW was
treated p.o. 2 mi/day/rats in 2 weeks or 4 weeks for OpDW groups. At the time of sacrifice, the liver, kidney,
spleen were weighed and the ratio of organ weight/body weight was calculated. The MDA, the hyp and bio-
chemical parameters (GOT, GTE ALP t-bili) were measured in sera and liver tissue of rats. The his-
tological change was observed on liver tissue. In the result, the hepatomegaly and spleenomegaly appeared
in all BDL/S operated rats, and significantly lower liver weight was observed in OpDW-4 group compared
with in Op-4 group (p<0.05). The level of clinical parameters in sera of all liver fibrosis (cirrhosis) devel-
oped rats was higher than in normal group. Especially, the value of GOT in OpDW-2 group and ALP in
OpDW-4 group showed significantly lower than in Op-2 group and Op-4 group (p<0.01, p<0.005). The con-
tent of hyp in all operation groups was significantly higher than in normal group (p<0.05~<0.005), and
showed significantly lower value in the OpDW-4 group than in Op-4 group (p<0.05). The product of lipid
peroxidation(MDA) increased significantly under the fibrotic(cirrhotic) condition (p<0.05~ <0.005), and
the MDA value in OpDW-4 group decreased significantly in Op-4 group (p<0.005). The histological change
(bile duct proliferation, fibrosis, collagen bundle) was similarly observed in Op-2 group and in OpDW-2
group, but the weak fibrosis and bile duct proliferation were observed in OpDW-4 group compared with in
Op-4 group. In conclusion, lipid peroxidation and severe liver damage were activated by bile duct obstruc-
tion, and the measurement of MDA and hyp can be useful monitor for the screening of antioxidant and anti-
fibrotic effect in experimental liver fibrosis (cirrhosis). The 4 weeks treatment with DW extracts
suppressed lipid peroxidation and inhibited fibrotic (cirrhotic) process in BDL/S operated rats.
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Oxidative stressol 2]3F ROS(reactive oxygen
species)d] AL THIELYD A 30 mrag
Fi® 59 of2] six Ao @le] & 4= 9leH,
E3] free radicalNO-, OH™, O, > ¥2H} A&7t
g slsle] e EAET whgePEA] AN
glo] w3}, 9%, 2, U9} fo] gl A
oz g#A ok BEXsA o] FHeE Ak A
9 free radicalol 2JiA A @tz FZo] Ho
AZA71H(organelles)o] 2] &2 2 Jisg ¢
A =9 FA2HQA 47 o2#] aldehydes}t Z2 A
AzAtsle] RajibEo] AAgR-Slex def "ozl §
9Z o)Eale] MELAAL dorA Bk H2e B
2ol g3t A akals HIREelAl collagen
gene transcription® modulation T stimulation|
7)= Ao AdEA a0 xdajisle] HajEe
3Q1, CCl, 7+F54 E4, alcohol consume, T3
Z-23)(chronic cholestasisySell Jaix F7hs]ny 1219
Az} H=e] A} oA Erk o} Az
A, Az SR FrlEnm g Qohe
I, i, U 52 Az Rle R XA &
wetio] A5}, Xt olF] A, il AW &3
Sof] oJain A|ztE)e] 1? 2]k (steatohepatitis), 7+
& (hepatitis), 7Vd-5-3}H(liver fibrosisys A* 7HW
(liver cirrhosis) 2 MNP Rugy ch®
AP EhE x4 FUEAT Y
F9)of ME£9)71" Gl (extracellula metrix protein)
E3] collagen fiber?] %3t oz A% Hejst
A W3E ou|gic). 7H38k= tissue formation
tissue remodeling®} P07 A|FEL)7|A who] 3}
53k H& T scar formation®E 5A XXM,
olulo] myofibroblast, fat storing cell(HSC : hepatic
stellate celys°] =3 SAEe 202 HuHI
9]} 1920

Holl= A3k HSCY) A%, 353 B
slo] AR3lEIshe X T AATelA itet &
o} Afet &l gk A4e] 2ol FHI Ut
8Akel 24 (antioxidant compounds)yS WA AR
7373 E-(reactive oxygen intermediate)ll 23t 32
o) thashs Zhgol SlojA, AEw FHEste} B
six xFAasE ARG F Ae Fuz =2
(flavonoids, carotinoids, vitamine C, E%)2|%® &
ol izt Hurt gt AAHlElE A = A

g e N, & s Ak R g9 9
aZ Zgo) Q= o7 RuHY ov, A
(alcohol abuse, liver fibrosisyol] tigt &3 7ML
PFAEA Y AE B3F 75l dtdlAd puni-
calagin®® nees,”® AA|EH20 AR, silymarin®”&
FHoR At A= Y ool R &
7} Q= BAE0] AT vk HT HAENAN
7193t ekER e 39 F4EQl UDCA, 29Atelix
Z%3% DDB, Silybum marianumolA FZ& 3 sily-
marin®] 3l AREE T glom FRTAR, P
g ohlEolr] s gEl ol et Rt gu®Y
A xH(Cassia sp.),? B2 (Scutellaria baicalensis),*
Goodyera species®¥5o] FEAE2 tisiy 7R
% AW} Q& AAER Busz glod, AlA Z
ol A EHAE)E e B2 A7 A
B3t BA FFsk mdel digk A7 AP
Stk

olef B dAtelxs ojn] AFAitEEe RaEl
MDAS} 7H343tshe} Adde] ik A3 A
2 B2 3l JAE PR3 avte stas
ko) AR olF Fge] FEHoR vEehd
F U& Zlel sy dolr il ZHREE A5
3 Ao EEAR AFFEES 27, 43¢ 7
3l 7)) ABQ A 2] W Hgtxa &
Wo] Wisle JehjE collagen®] &3 AAzita} A
= U= MDAY] F5E A3

HEYY

HESE

1053 Sprague-Dawley ZE(170~230 gy2 /1T
(AT, Op-2T, Op-47, OpDW-27, OpDW-47)2
2 FEale) ARSI AREE ) vl BlE
& TESI AR S AEA S

RSt L ¥ ofE F0i WY

A A2lskn A=e] Kountras 5209 Whie]
w2} g2 ARl ile duct ligation/scission) 1+
R3S A= A HAEEED): 15 kg,
5H(W) : 1.5 kg, AHFEr(eto) : 1.0k} 7557
o7 7202 Hsle] FEE AU|AE oFs] 25
9} 4537 ATFEN(2 mirat/day)stSitt.
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Mzl xHH

27, 47700 AF 3, AFFES A 1xF
I BHE AER ARESIGTE 83 Al A8
sfo] 2A1F o) Ao ®WA|g ¥ 3000 rpmellA]
1087 AREEsl] -20°Ce] Hasloy ARgsisint. 7t
Z2]¢] UF-= hydroxyproline S3S $18k] -70°C
o Bysigion A k2L 10% $4 2T
el 1743}o] hematoxylin & eosin, Masson's
trichrone Aol AR&-3}13AT}

Baldsisty HA

Glutanate pyruvate transaminare(GPT), glutamate
oxalate transaminare(GOT), total bilirubin, BUN,
creatinine$ BML-kitE ARE3}o] #4313}

£ collagen(hydroxyproline) 2 &

22Z2AY hydroxyproline(hyp)¥S] 578 Jamall
309 Wel wel kxS Fato s lRAA
isopropylalcohol-S ¥ chloramine TZ AF3}A] A
Ehrlich's reagent solution(p-dimethylaminobenzalde -
hyde)2 & ¥AIA|Z] & 558 nmelld FE5EE &3}
o] Akt

MDA &3

Okawa 5'29] W] ulz} YA 89} 2282
(tetramethoxypropane)® 0.2% SDS, 20% acetic
acid, 0.8% thiobarbiturateS 7}3le] 95°CojlA] wt
A7l & BZAAZT 29 o butenolS 7lEkm
AEEste] 532 nmollM FFEE FF35Y &

Jatstsict.

w fo oo

ZAYY o aA

7ZA& H & E, Masson's trichrome ¥Fo=
FAsl Fekgn)Fgog PGt ZAAALS
o5, 453l 9%, scar formation®] HEE 4+,
++, +++3 BABIIC

aft

Az

Student's t-testE AME-3191T, meanstSDOE H
AR o™ pvalueE Tl FAAS HEsIK) &=
§F 2¥2ke] parameterS Alo)olx] AF#A) (regression)
£ AR
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Ch=ER

ibEel ZE - THRElEEhE F=3 Op-2F,
Op-4* 18]3 DW 7504721 OpDW-2Z, OpDW-
479 HE oA o] S, proximal bile
ductiM= EF A7 BEE 09, OpDW-2Z,
OpDW-478] ©59k2 Op2F, Op4TEtt 2l 3
RIL(1~3 m), T3 GF4 ot 2igith(Fig. 1).

NS, 87| A % WIAS e - gl visl
A OpZ# OpDWrollA 715, vl 32 =9
Th(Table D). 3F FAlE Op-47, OpDW-4To4 BF
ARG fo A =4 YRR L(p<0.005), 7Y/
AF FAM L3k Op-4F, OpDW-4T 24t ol
Op-2T, OpDW-27°IM%E 524 A A B2
TH(Table I, p<0.005). OpDW-42oA] 7HEA|(18.8%,
p<0.05), ZHA% H](p<0.05)= Op-47%} ¥|wFPL u
eV A Witk A, wige] BAI9 viRAE, A
AAFTE AFTEET Op-2, 477 OpDW-2, 4ollA
EF Eshod, wA/AlE nledE Op2zRth
OpDW-2oA F-21330Al Wtth(p<0.05, Table ).

Y WSIEE Wel - ol HlsiA Op-23, Op-

: a b .
. A A

Fig. 1 — The bile juice of expanded proximal bile duct from
a rat in op-4 group and OpDW-4 group. a: bile
juice from a rat in Op-4 group, b: bile juice from
a rat in OpDW-4 group
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Table I~ The weight of organ and the ratio of organ/body weight in normal, fibrotic and DW treated rats

Op4 OpDW-2 OpDW-4

21.10 + 1.90%* 12,09 =226  17.05 + 3.95%+*

Group normal Op-2

Liver weight(g) 9.66 = 1.30 11.66 = 0.98
Kidney weight(g) 1.92 £ 0.21 223 + 046
Spleen weight(g) 0.60 = 0.10 1.13 £ 0.31*
Ratio of LW/BW(%) 3.75 £ 0.24 5.89 £ 0.45**
Ratio of KW/BW(%) 0.75 £ 0.05 1.13 £ 0.29*
Ratio of SW/BW(%) 0.24 £ 0.05 0.58 = 0.19*
Number of animal 6 6

234+ 018* 212 £ 049 211 + 031

142 £ 0.21% 0.78 £ 029% 136 + 0.42*

7.66 = 0.69**  6.11 £ 1.17** 656 + 1.31*+*

0.85 * 0.06 1.08 £ 031*  0.82 + 0.08

0.52 + 0.08* 0.40 = 0.16%* 0.48 + 0.13%*
11 5 6

*The significant value different from normal (p<0.05), **The significant value different from normal (p<0.005), #The

significant value different from Op-4 group(p<0.05)

Op-2: The 2 weeks observed rats group after BDL/S Operation
Op-4: The 4 weeks observed rats group after BDL/S Operation
OpDW-2: The 2 weeks observed rats group after BDL/S Operation and treatment with DW
OpDW-4: The 4 weeks observed rats group after BDL/S Operation and treatment with DW

Table II - The value of clinical parameters in sera of normal, fibrotic and DW treated rats

Group normal Op-2 Op-4 OpDW-2 OpDW-4
GOT 440 £ 132 238.5 T 44.8* 317.3 = 72.3* 154.7 * 35.8** 264.5 £ 100.0*
GTP 218 + 6.7 323*93 304 = 45 247 £ 49 33595
BUN 177 £ 15 195 £ 42 21.7 £ 4.8 19.8 + 4.2 171 £ 54
ALP 1614 * 95.1 261.0 £ 65.5* 291.1 £ 38.2* 231.5 * 82.1* 214.1 * 57.9+%#
T-bilirubin 0.09 = 0.18 84 *+ 1.3% 6.5 *+ 0.56* 6.7 + 2.8* 64 * 17*
Number of animal 6 6 11 5 6

*The significant value different from normal (p<0.01), #The significant value different from Op-2 group (p<0.005), ##The

significant value different from Op-4 group (p<0.05)

47, OpDW-2%, OpDW-4Z°)x GOT, GTP ALP
t-bilirubin®] FX7F F24 QA FA VeI,
OpDW-2, OpDW-47% Op-2*, Op-47-& Yl ﬂ%
9 GOT, ALP t-bili?] 3|7} kot fade &
ZH2 gtor, dx OpDW-2T8 GOT -rzlﬂ
Op27# ¥lugs o FA4 A S8krh(Table 10,
p<0.01). 28|31 OpDW-47-2] ALPF=X]= Op-47-2}
HRe o F24 A 2eehp<0.05).

MDA s #g- ¥3% MDA v Opedt
OpDW* EFellM Adwrt f4d A Esich
(p<0.05). 1Y Op-27, Op4THrtt MDAES7}
OpDW-27, OpDW-4ofl4] R3ter E3] OpDW-4a-
AME Op4TETE FALUA SHUThFig 2a,
p<0.001).

Hydroxyproline®f2| ¥&} — /7 v =
Op=# OpDWllH B el Al & hyp¥ol
sﬂrﬂﬂgiour(pw 05~<0.005), OpDW-42] hyp %

< Op473 vugs o 948 A =3hehFig
2b, p<0.05).

MDAS®} hyp, GOT, ALP T-biliele] gk — A}
TollA= MDAS GOT, t-bilig} Ar#do] Q19132 (Table

~_
&

MDA(umol/mi)

Fig.

Normal Op-2 Op—4 OpDW-2  OpDwW-4

Normal Op-2 Op-4 OpDW-2 OpDw-4
Group

2 — The diagrams of (a) MDA in sera and (b) hyp in
liver tissue of rats. *The significant value
different from normal (p<0.05), **The significant
value different from normal (p<0.005), *The
significant value different from Op-4 group
(p<0.05)

J- Pharm. Soc. Korea



ARTEAN BAE OW) o A1 ks olAjel IRst A &t 34 517

Table III - The correlation between MDA and GOT, ALE hyp of normal, fibrotic and DW treated rats

Group GOT/MDA GTP/MDA ALP/MDA hyp/MDA t-bili/MDA n
Normal 0.666 0.550 0.014 0.509 0.656 6
Op-group 0.552 0.198 0.251 0.673 0.540 17
OpDWgroup 0.440 0502 0.252 0.385 0.398 12

LI RPN L SR R

Fig. 3 —Masson's trichrome stained liver tissue from
fibrotic (cirrhotic) rat. (a) The liver tissue of
BDL/S operated rat ( X 80), (b) The liver tissue
of BDL/S operated rat ( X 40)
<—: collagen fiber, < : bile duct proliferation

RS

I, r=0.666, r=0.656), OpT-°l*+= MDA% hyp7}
Aol Qonmr=0673), OpDWIZoAE &
parameter?} AL 3 VERX] QkTH(Table D).

ZX|S1N HE - YAFRCE=E Op-2, 477 OpDW-
2, 4T EFoIM gBTH(++~+++), AF3
(++~+++), portal triads*e] HE% collagen
fiber 7, 7HAE2] Hrlie}l 9¢] B3 Fo] TAFHS
tHFig. 3a, 3b). I} OpDW-4olA FaE2ao]
& portal triadsll HAEHO] 31 stroma® HAE
Zo] Bx] 9kgrov} Op-4olAE portal triads$}

Vol. 45. No. 5. 2001

Fig. 4 — Masson's trichrome stained liver tissue of DW
treated rats. (a) The liver tissue of in 4 weeks
DW treated rat after BDL/S operation ( X 80),
(b) The liver tissue of in 4 weeks DW treated rat
after BDL/S operation ( X 40)
<—: collagen fiber, < : bile duct proliferation

stromaolME g@52lo] #aAESIT OpDW-4TolA
A 342 Op-47iel oksla, AxAe) dxig)
e 52 OprHibs AH7t F9 ok #Ey
Sth(Fig. 4a, 4b).

n #

2% sErEAY dAdAgdq AAHE  free
radicalNO™, OH", 0, A A E=9] s EA R
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A Yehdet ol AV AtAst A wh3Ete
organic peroxy free radical(f713kehg FAJe}z
=53 AEREE oA Atk ol2A k.
In vive AFANA AFFNS= 71 A, AR H F
ol F7Iede doitky geiA om0 53
AAnpatsl BaEo] @52l 7Iiske 484 7
Afsle] 71, A% ke 22 FUHE e B
Wt a2 NS oA & F e BE
Aks g3l e Ao FEHL JloH oy 71X
AABAN A3} aat gagm ok 2494
he 2 AlEe) ARl wstel Fejeky wslE
skslar, E3] ECM(extracellular matrix protein)2)
zAY A3 Balle] Bde] doluvix] gt
ECMS &85 do7itt. webx dR3t ade o
=3 EMCe 22 &3& A EE oA
3t EEE HRskE Aot

A8y pAste AF7A penicillamine, 2
16,16-dimethy! prostaglandin E2,43) biphenyl dimethyl
dicarboxylate,””  colchicine,” glucocorticoid,’® malo-
tilate,*” interferon-y,*® pentoxifylline®® 2 prolyl 4-
hydroxylase inhibitorq] pyridine-2,4-dicarboxylic-die
thylamide(SO 885)%} pyridine-2,4-dicarboxylic-di(2-
methoxyethyl) amide(HOE 007)°%5¢] 7M383t <
AEI] gt B A7t A ot e
A A3 Z8o) wlokstAY e T FEE0l
Al g dF3t ant sle B40) o7k

= Aot} metx AFFtst EetEe] gl
22X 7H58ke] NEIERZAE collagen FA )9
=3 3t 9 s afE Al AAE &
Urk= HollA] & &7t v

2 AN HAE AF FEAOW)E] RS
avel kst gRE s A8 AEAF hyp@
collagen)¥ 3 2| A ksl 829 MDA(malondial-
dehyde)Z &3l 1 92 ZA43sith 5o
g 2 Alge] 9] o] BDLS s 1M
shEhHE gt A=olx MDAS} thE parameter
o thgt A Frlale] AJESY Fo7)7he 27,
472 ZAsll o, dole] sels Bo) Faslitt

2 A¥oA R3MHEHE A5 FedH
DWEHIE)FAT BN AT 5EF nlags
o Al EF9| <, expanded proximal bile
ductell B52A7}T Jebskoy, DWSAT(0pDW-2, 4

——

]
=

o2

)9 gFNe] FEF(0p-2, 4)EY By FEE
RO u|Fo] Hol DWe] Foi7t g ol
FF Qg0 851l BRI HtEITH(Fig. 1).
712 FAI A7VAFS vl AEEG Op-2,
473} OpDW-2, 479 5 FA) veltor, Op
3} OpDWTE A2 vl P& o] OpDW-27-olA H]
AANZB17L 17.2%(p<0.05), OpDW-4TllA HEAI9}
HAZE7F 19.2%(p<0.09)E 594 A A vt
Fo 2 (Table I) DW9 457 Foie G524 7]
Q3K BIFUS) IEEUE B & e 7Hsdol
yepdt}, ole GAFARNFEES 44 59 T 1
Zd7} kst ok vl AT dnel fAlsith
B A3 OpTd OpDWE ESFolE ATt
3% GOT, ALP t-bilirubin®] X7} F2A SIA
=7 Ve 12(p<0.05~<0.005), OpDW-2:o) A+
GOT, GTE, BUN, t-bilirubin®] Op-27Kt} 5x7}
gdoroyd §o4L AFHA FR2™(Table I,
OpDW-47¢llA ALP] X7} Op-4-Brt F4
A EUTHp<0.05). M3k XEQ hypTFAE
opDW-27¢4 op-275T} EA YEREA|T, opDW-4
TolE op4TETE A A WA BEEHJG
(p<0.05, Fig. 2b). ZA&a oA ozt Anlst
ZAE F3, ARsieh StEQ IR Hnst &
224, 122 A9 Al 3 hyp A, EF
A FeN 2 )74 Ve g2A 15 74,
2R3 2 PR3 a7 JFsol A ek
Fatsl 579 #ASHY] ShimizuE®e DMN
(dimethylnitrosamine) > & F53+ 773} EE9) 3t
zAZ AAFE HaE MDA X9 #24 ¢l
= ZAE BHyEioy, £ ATFelAs MDA7F Op
T3 OpDWZold ARt o 3~85uldE 2
4 A A e Op-2783 OpDW-2ell A
o] vl e HUrhFig. 2a). 12 OpDW-4T
olx] 59.4%(p<0.005, Fig. 2a) A4 AA *F& A
o7 mFo] Hol AkE &3 Quiu AlgE) olg)
A Ao disiAl LjubumcicEPS  common
bile duct ligation®E FHEAAY &E%E F=5 #A
TojlX UDCAE 24Uzt F3ils o 84 2715
A E) METR= glont ATk A=tk
Byt
w3 #H2o)| YasudaS'®2 lipid peroxidel! MDA
9} hepatic collagen¥ At FAFSE Wslkds

J. Pharm. Soc. Korea



AEEe BARE OW) o AP At} AAgt st Asl st 24 519

Busky glon), o}l Falg 2% hypsl HF
MDASH] AaaAe] gt ¥ue= gk 1= 2
Ao ZAHE hypst MDAE $53% 4579 vl
o F AEAPo| FAE] ARAAE Uehin
AT (r=0.673, Table 1) A3l B3} 7122
Z hyp’t OpDW4TolA Op-4ZET} 24.5%(p<0.05)
o Al oA st &drt 9o, Op
TolAE MDA hyp’t =S 433 (r=0.673)
o] U2}t OpDWelME o] TEsA] W%k
t}. o]¥$ Axb= BDL/ASE MF3HAEHE =3t
oM 2122AF hype 8% PNIIP(procollagen
I peptide)$} AF@Ado] glovt, A3t aapt =
7ol o] BRER deths 7 5599 By
o} IX|girt.

b HAE v oFEo] FAkst 9 PARsE &
0] e Aolle 7 RS Aoldl Fdel §le
7FsAdol e, ZHREE REEUE Atells A
Azpiksl 238 MDAY %7t 1k2AF hypst
AFAdo) itk gy 3% MDA =33} 7+
Z4 % hypd] &4 slel dRsade] Ay
of F2 AXE AT F A3 AT )5 YA
<2 MDA} hype] JHIAIE A AL g4t
3}, 8 a9 AN f-8stkelEt Aleg). T8t
DW= 45°7k9) Folellx zh, 7hA1EH], ALP MDA,
hyp?t #24 A vIRAEGET) Bt W2 3
E JepdogA Ag Faksl, PR3 a9t o
ok Al

ZArel Y
E d7s dgdisty e F st BR2IK
H], 20003 el oJ3) e ez e A
=y
= 2l
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