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ABSTRACTS : The oxidative stress causes the cell damage and death and thereby, stimulates membrane
lipid peroxidation. In this study, the correlation between the lipid peroxidation product and the parameter
of liver fibrosis (cirrhosis) was investigated in cholestasis induced rats. The Sprague-Dawley rats were
divided into 3 groups (sham: sham operation, BDL/S-I and BDL/S-II : bile duct ligation/scission) and were
observed for 2 or 4 weeks. After observation period, the organs were weighed and the ratio of organ
weight/body weight was calculated. Sera and liver tissue were used for the measurement of malondealde-
hyde (MDA), parameter of clinical biochemnistry, total collagen content and the staining. The ratio of organ
weight/body weight in BDL/S-I and BDL/S-II was significantly increased compared to sham operated
group. Serological parameters (Alanine transaminase, Aspartate transaminase, Alkaline phosphatase and
Total bilirubin) in BDL/S-I and BDL/S-II group were significantly higher than those in sham operated group.
Concentration of MDA in BDL/S-I (261%) and BDL/S-II group (790%) was significantly increased compared
to MDA in sham operated group. And the content of hydroxyproline (hyp) in BDL/S-I and BDL/S-II group
was significantly increased 2~4 times than in sham operated group. The good correlations between hyp in
liver tissue and MDA in sera of sham operated group and all operated groups were found (r = 0.825). The
significantly higher value of MDA, hyp and serological parameters in BDL/S-I and BDL/S-II group suggests
the stimulation of lipid peroxidation and chronic liver damage. Especially the activation of lipid peroxida-
tion and the stimulation of liver fibrosis was stronger in BDL/S-II group than in BDL/S-I group. The stronger
fibrosis, portal-portal septum formation, the more massive bile duct proliferation in portal triads and
stroma, and hepatocytes swelling were observed in liver tissue of BDL/S-II group compared to BDL/S-I
group. Conclusively, a good correlation between MDA as a lipid peroxidation marker and hyp as a liver
fibrotic parameter could be connected with the process of liver fibrosis. Moreover, cholestasis condition may
cause jaundice, activation of lipid peroxidation, and collagen accumulation in liver. Additionally, optimal
observation period of bile duct obstruction for the screening of antioxidant and antifibrotic effect in rats
would be _four weeks.
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radical)®] A o] F1L, 7 AH2A A EA7)F(organelles)
o] AR T2 715S ¢4 Hol FAA &4k} o
Eo] aldehyde®} -2 A& jakzle] Falibgo] A9
X Ha] Hojzl FH= o]Fdl] MEXLALS dOoFA
Ho}(Radi 5, 1991).

A|AAALS} LA B9, CCL, IF5A BA, 43
4, 9 F55-2-A) (chronic cholestasis) Sl 2)3F A3+
it = ARSI F71E9 (Ohkawa 5, 1979;
Bacon %, 1983; Chance 5, 1979), =3} Algta} gl =9
72, @R oidw AAzA], AARA SdME F
ZbEle AL2 oA eK(Tasi 8, 1993; Cutrin 5,
2000). ZR=A 53] R3] fr=HPHollE CCl(Martinez-
Hemandez, 1985; Tamayo, 1983), methotrexate(Custer &,
1977; Woolley, 1983), thioacetamide(Willemer 5-, 1984),
ethanol(Tsukamoto -5-, 1986), DMN(Savolainen -, 1988)
59 Foio} 2HHE R4S (Kountras 5, 1984; Milani
5, 1989, 1990) S-o] RUHT Qlc}h. 1 FoA 7} &
o] ARSE T Sl CCl, Fouhg-< M3} fr7)zbo
6~1057} 2851 FHFA)75te] XA o] wll§- Fo
(&F 30~40%) ZHE--3te] A =7} Aol whebA] fe)
7} A S Hol: ubH(Tamayo, 1983), THHA
2 uge o 13]9] foleis ZBEFE 2R, BST
7} F2ls YeR I (Kim 5, 1993, 2000) YAkIA L}
et FEA St Wiy AR o] i

FFHARL 7 EeA FH|5= H5o| extrahepatic
bile ductg 71H Al o] A2 wiAdFA] %3} intrahepatic
bile duct® HF3le WA == S FFA 143
Ar3hE sk "5 7422l bilirubin®] o] A4
AtZA g 23R R s A2
A ZxzAel| e stest S43 A2 Febdl A,
289 Ed3e] 1 Ylelek ¥arx| 3l 9]31(Schuppan,
1990), 73t APHA AT diite] A=A
3, gFe] LR A&E o Al Af(collagen
fiberySo] HxsA ). o|FA P T A
+ 2slEA 43 A2A el 22 A5 wEel 7t
Afrsie 124 1 g3 718 FEEIGeR o3
(Eder2} Gedigk, 1990). /43431 Zhl Al FFeplofe oF
1 mg/gel™, ZHER3HFE B el 41000 o]z 7}
F(Seyer 5, 1980), AT Tk 2AF FF
gAlF Alololls 22 ARV v Baw Sld
(Galambos 5, 1985; Ruwart 5, 1989). =3} 7174 3ol A]
= 7 E (hepatocytes)?] T4 ZkA9} myofibroblast, fat
storing cell(hepatic stellate cell)®] $7}=. eIt =3t Fe}
A A&, F=H A9 (collagen fiber bundle) 34 28|31
D 249 scar YA 2J2F 7722] Wap} ehe,

metr E AFelME FEEA JIdEe AR

Azl M AAHALs} Bejabga 2ok Sk
ojwdt dAo] YIS YolR xR} A AR
malondialdehyde(MDA)®} &3} 7r3Ake] x| Fel
transaminase®] £484 1|1 7HF-3F X ®Q] hydro-
xyproline(hyp)s ZA3l, AT 7373} 529
7t A JALelo A folAds AAd S Raslg o, =3l
Ao A#71E AR

TOIL B Wy
1. AEHSEE

o ghlol @ P Al M FFEL 11539} Sprague-Dawley
$4] H=(180~200 g)S 37}7-(ShamE, BDL/S-FZ, BDL/
SIS E T3l ARS3Isdet. AR yhat yhe)

5 7L, AR GEWRRER ) BE AR T
a3kt

2. I RsE /R

59 F1te £EI7E Foll P BAhS Arlsle] A
A4 2 miE 93 T B3R shamdteg A)E)sle
sham#-2-2. AM-3}91 1, 7Hd-r2l= Kountras $5-(1984)°]
uhyel] ot A= Fe] AL d®e) THPEE 4
A3} F FHE A3t 257 (BDL/S- 1) B 45(BDL/
S- 1) Bk Y.

3. UHHEQl

whFeic AFE SRRAT 4 F3U¥H A, 8 5
S o] F7E DRSS 2] 7, W, Al
A 243 AIAF FANE Asigon, &
Sk} 9N B,

4. AExzo| MF

= A7 R F, 20 AR W A4
Sof QIR F WAL 20°0) RAsjed Mgl
7Fe] d¥3= hydroxyproline(hyp) S4-S $135ld -70°Cell
A Bslgom ymA] k2L 10% TA 2RI
1% 3}e] Hematoxylin & Eosin(H&E), Masson’s trichrome
FA ol ARSI

5. HEdsiEty ZA

Alanine transaminase(ALT), aspartate transaminase(AST),



total bilirubin(t-bili), alkaline phosphatase(ALP), blood
urea nitrogen(BUN), creatinine® BML-kitE- A3} &
Azt

6. S2aEY £

ZbzA hypede] 42 Jamall 5(1981)2] vhgel] ot
g} gAko 2 7hzz] £ 7}EsirlA, chloramine-TE Ab3}
A%l % Ehrlich’s reagent solution(p-dimethylamino ben-
zaldehyde)® 2 A AIA 558 nmol Y FHEE S35}
A Ak}t

7. MDA &3

Ohkawa 5-(1979)%] "ol wiel AA|ge} BFEA
(tetramethoxypropane)ll 0.2% SDS, 20% acetic acid,
0.8% thiobarbiturateE 7}3te] 95°CollA] HF-A|7} F- Yz}
AlFS. 28 o2 butanols 71BET YAEEE F 532
el A FREES SYsle] BT AnsiAc

8. ZZ|gjAf gl

k2214 H&E, Masson’s trichrome B2 o213}
¥, B ARSE 2 PRl Fsksn] A
22 HFaigdc).

9. SAHX2|

Student’s t-testZ ©]-83}sd mean tandard deviation®
2 FEAFI pvalueE Tl FoAS AEsiaon,
ZF ARE AloldlM AFRAAE ZAabalgic)

m. & n}

1. IYrx{ol nt&t

Shamt9] F=llA= B3 W) B39A] sl
a2 % 257 (BDL/S- I 4 457(BDL/S-IIZ)
2] FEA E F 239 Akole 7, ¥59 o) B
o] 23 2F =E 45 E}F &= v}. BDL/S-IE
TEIME THE= ©Fel 25 ml, BDL/S-IIZ-ol|M&
3~20 m/ 7}=Fe] A=K

2. B7|2H W EI|/HSe FHH| g}

ZHAl= BDL/S-IZ)A shama B} 20%7} Z7}=)¢)
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Table 1. The weight and ratio of organ weight/body weight in sham
operated rats and BDL/S operated rats

Group Sham BDL/S-I BDL/S-1I
body weight (g)  257.2+13.2  198.3+14.8* 275.6+13.3*
liver weight (g) 9.66+1.3 11.66+0.98* 21.10+1.90**
kidney weight (g)  1.920.21 223+0.46%%  2.34+0.18%*
spleen weight (g)  0.60+0.10 1.13+0.31** 1.4240.21%*
ratio of L/B (%) 3.75+0.24 5.89:+0.45%* 7.66+0.69**
ratio of K/B (%)  0.75+0.05 1.1320.029%* 0.85+0.06**
ratio of S/B (%) 0.24+0.05 0.5840.19** 0.52+0.08**
number of animal 6 6 11

The data shows mean+SD.

* Significantly different from sham operated group (p < 0.05).

** Significantly different from sham operated group (p < 0.005).

Sham : sham operated group, BDL/S-I : 2 weeks observed group after
bile duct ligation and scission operation, BDL/S-II : 4 weeks observed
group after bile duct ligation and scission operation. L/B : liver/body
weight, K/B : kidney/body weight, S/B : spleen/body weight.

3(p <0.05), BDL/S-IFZNA 118%7F F7 = (p <
0.005), BDL/S-IZ# BDL/S-II#~ 254 f2)Ajo] A=
H Ak (Table 1). 247} v)A4e] FA4 9A) BDL/S-IZ%
BDL/S-II- E50A 5204 1A S71=90e). 7hA1 %)
FAY)E shame2 ¥ 23-& @ BDL/S-IZIA 57%(p <
0.005), BDL/S-IRZolA] 104%(p < 0.005)8] 715 el
2, 2% freAdol AEHAT. Table 16 Yehd A=}
ol AAAFe] FAv e} v A Fe) AN A 2
A e F7PF FEEAG ) < 0.005).

3. gyYststy B

BDL/S-I#|A] ALT, AST, ALP, t-bili®] 427} sham
85 594 A A JEPdI(Table 2, p <0.005),
BUN#} creatinine®] 4% %7+ 7)) 00} fo)AdL ¢l
%At BDL/S-IRZoIA ALT, AST, ALP, t-bili, creatinine
2] $A7} shamy Brh Fo4 gIAl ¥4-om (Table 2,
p <0.005), BUN®| 3= 37 3ot frojAd2 glsdet.

Table 2. The value of clinical biochemistry in sera of sham operated
rats and BDL/S operated rats

Group Sham BDL/S-1 BDL/S-II
AST (IU/ml) 44.02+132  238.5444.8*  317.3£72.3*
ALT (IU/ml) 159+34 32.3+4.6* 30.4+2.25*
BUN (mg/d)) 17.7£1.6 19.544.2 21.7+4.8
ALP (K-A) 161.38+95.1  261.0+65.5* 291.06+38.2*
t-Bilirubin (mg/d/) 0.09+0.18 8.4+1.3* 6.48+0.56*
creatinine (mg/d/) 0.93+0.10 1.04+0.2 1.1820.27*
N 6 6 11

The data shows mean+SD.

* Significantly different from sham operated group (p < 0.005).

Sham : sham operated group. BDL/S-I : 2 weeks observed group after
bile duct ligation and scission operation. BDL/S-1I : 4 weeks observed
group after bile duct ligation and scission operation,
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Sham BDL/S- BDL/S-

Fig. 1. The diagram of malondialdehyde (MDA) in sera of sham
operated rats and BDL/S operated rats (BDL/S-I, BDL/S-II). *
Significantly different from normal (p<0.005). BDL/S-1 : 2 weeks
observed group after bile duct ligation and scission operation. BDL/S-
I : 4 weeks observed group after bile duct ligation and scission
operation.

4, HE= MDAS| M5}

ShamrZellA] A A#AksL HsjabEel MDA F=7}
0.63+0.22 umol/m/Q) ¥l BDL/S-FllA] 2.28+0.36 pmol/
ml, BDL/S-IIZolAME  5.61+1.36 pmol/mie} 3324 (Fig.
1), sham#3} ¥ ¥ S o BDL/S-KZllA 262%, BDL/S-
A 790% Z71stom freldel e A= vt
WYehp < 0.005).

5. Zt=X|Z hydroxyproline2| ¥ s}

Pzt BEAAE A YeldAlsl, BDL/S-REE
oF 2ull(528.99+229.7 pg/g, p <0.05), BDL/S-I- ¢F 4
W}l (1023.80+277.1 pg/g)=  shamr-(242.03+74.8 ug/g) =2
o o4 oAl F7FelATHFig. 2, p <0.005).

6. Correlation(&&H4]) &

Shanr#3} BDL/S-IZ, BDL/S-IFFolA AFSAl-S 3
o o, dHF ASTS} 7h22Z hypt= A5 MDA%}
Z.2 AaAdo] UTHAST/MDA : r=0.833, hyp/MDA :
r=0.825). Sham72] MDAYX AST, hyps} oFsh AoA]

;,‘o:g‘
|

rlo

Sham BDL/S-#

Fig. 2. The diagram of hydroxyproline(hyp) in liver tissue of sham
operated rats and BDL/S operated rats (BDL/S-I, BDL/S-IT). *
Significantly different from sham operated group (p<0.05). **
Significantly different from sham operated group (p < 0.005). BDL/S-1 :
2 weeks observed group after bile duct ligation and scission operation.
BDL/S-II : 4 weeks observed group after bile duct ligation and scission
operation.

BDL/S-

€ YERII(AST/MDA : 1=0.66, hyp/MDA : r=0.656),
BDL/S-F~2] MDA¥ ALT, tbili, hype} $2 A4 ]
A2 HALT/MDA : r=0.777, t-biliiMDA : r=0.678,
hyp/MDA : r=0.784), BDL/S-IZM+& 538 A3AA4
o] #AE|A] A3hcH(Table 3).

7. EEEN B

H&EZ 343t sham 7+2%4)9] stroma®} portal triad
oAl hepatocytes®] B2t M EIAL o] HefsHH W
3= FAEA] GgheH(Fig. 3a). Masson’s trichrome W
o2 @43 BDL/S-F-2] &AelAe F=3 F3
(++~+++)0] FZ portal triadsoll A @ol FHIY L A3}
(+~+Hs} TR E 3, W85 F= FRHAU(Fig. 3b).
BDL/S-II2-8] ZZA M E portal-portal septum33Al, 7}
=3 FIEA] (+—+++)0] portal triadse} A HHAFA
(+~++)e] stromao A R, AfEh (el A
=7} BDL/S-125e} 7siAl #a= 9o, =31 BDL/SI
ZRoh 2 E F39 537t EeEA debd e
(Fig. 3¢c), £38] BDL/S-IZ-2 BDL/S-IFZ9] ZHEA el A
Ae FEA 9ot AEA BA4E 2RFHN B

Table 3. The correlation of the MDA and the other parameter from sham operated rats and BDL/S operated rats

AST/MDA ALT/MDA ALP/MDA t-bili/MDA t-bili/hyp hyp/MDA n
Sham r=10.666 r=0.550 r=0.014 r=0.509 r=0.230 r=0.656 6
BDL/S-1 r=0.260 r=0.777 r=0.584 r=0.678 r=0.725 r=0.784 6
BDL/S-II r=0316 r=0.409 r=0.569 r=0.419 r=0.694 r=0342 11
all sample of animal r=0.833 r=0.508 r=0.550 r=0.593 r=0.594 r=0.825 23

Sharn : Sham operated group. n: The number of animal. BDL/S-1: 2 weeks observed group after bile duct ligation and scission operation. BDL/S-1I :

4 weeks observed group after bile duct ligation and scission operation.



Fig. 3. A : The normal liver tissue of sham operated rats (H&E
staining, x100). B : The fibrotic liver tissue of BDL/S-I group rats
(Masson’s trichrome staining, x100). C : The cirrhotic liver tissue of
BDL/S-II group rats (Masson’s trichrome staining, x100). «— :
collagen fiber, « : bile duct proliferation.

9)ch(Fig. 3b, 3c).
Iv. 12 #

MEe] AsAGTHA A ROSE 23 AZAK(second
messenger)2ZA] A EQ] AR, 23}, 2Al, S5 Feoll Hed
&, ROSO &b A AAkslEe] S = FA
3p= 7keARS ks Ao el Jeh(Ljubuncic §,
2000; Simile 5, 2001). A&k}l gt 7oA DMN
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(Shimizu 5, 1999), CClL(Rhoden -, 2000; Simile .
2001), Iron(Bacon %, 1983; Morel 5, 1990), A
(Szuster-Ciesielska 5, 2001; Marja-Liisa &, 2001;
Cracowski 5, 2001; Young®} McEneny, 2001), 5-2A
(Sokol 5, 1993; Tasi &, 1993; Ljubuncic = 2000) 52
2 A me MRS RS W ESEAE
9} A A2 s B9l MDA = nitric oxide, superoxide
dismutase®] 27}, ZepAl FAAe] AAREA == AR
Zo] dolrdri= B i17} glrk(Bacon &, 1983; Chance &,
1979; Anthony %, 1978; Geerts &, 1989; Ohkawa =,
1979). 22} SEolALol Aol 28 zHdf-lell M A2t
Abs}h BB M -Ehra s Aol ARl g o
T opE7EA| Barsle] iR et

ujeld B AFAE FEAE g A8 A
S3hdFelM AAFAEsRe] Bajabeel MDASE 1AL
9= 3hx| Q] ALT, AST, ALP, total bilirubin(t-bili),
A ¥A x]F<] BUN, creatinine, 2H3--3A1 32 hydroxy-
proline(hypy5-& Astd M=o oAz AP A
s3ke] At #ZA7E ZARKIC

BDL/S-IZ, & £9WA% % 2575 AdToHe o
nprl o2 Vehle 715, vETe) o] AAIAkE
2aEol MDA 4%7} 2.28+0.36 pmol/m/=. shamv*
(0.63£0.22 pmol/m/) B} FAA F7HEAEH, ol
DEeA 7} 7h, ARAZRA A RIS ST
Bomzon $-(1997)% Ljubuncic 5-(2000)%] ®.32¢} A*|=l
o}, Kim 5(1993, 2000 $=<4f(bile duct obstruction)
& §%8 B 7hEAF hypdat ekl FAE
3% procollagen type 11 peptide 52| 715 R318H3]
x4, o] 2 AdeA BDL/S-IZS] hypT27} sham>
B} 119% 94 (Fig. 1) A Z71s ZAe=, o3 2
e shamzol e FFHA] 4 portal triad F5]el| A
S =2 P43 A B FAAEL] A EFH
7)

ju

ZeAae wel 2498 Ao uledgl Aelgal
A7 4= gloh(Fig. 3b). L TARME SHAHIE A7
& DEo] ZhRTo R JF3PaA portal triadE T4
= FaEol] A2 FREo] 48, 1 #AFH
o] M) Z.2)7] 4 (extracellular matrix) 2] dh4el FeblAl
s7) #=s -9 ey W) vehdr) diil
o} txAEe] FeHlE TASHE hype FohlxAke
oF 10%el) Aalal Zek Ao EA3 Skl Eaie
A= r2AE FZeRIge HHE oujske A=,
Milani 5-(1990)& g=A3e) zhx2]e] F41d SHF9
o)A vimetind} collagen type Il F-A1Ake] o] kg
o}y ® 33l Aol o] 2 Sk} o] el 7F|Ake} S
A Ea) ALT, ASTS F5-&A9) AEQ], ALP ¥ 3
AFEel tbili 22 94 U F7HTable 2= Kim
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F(1993)9] Hate frAfsl, ol2id A HETe
bilirubino] ZtJHHALZ WA Rl EF o2 /4
Hoj AAA R F3ehe AR fEs FAE Sl
o)&) ZHAE (hepatocytes)?] 2} wpr] o] Aoz A] et
w Aelat A7H

Nam £(1997)2 95240l 2|8 creatinine X7} 4
& 157540 57%7} S8k, AR AT FARIY 155
EE G5l & Wit glvkn Rauslged, B Al
A= 2152 )&l BUN, creatinine 5>%7} BDL/S-
ol A 9F 11.8~18.5%, BDL/S-IIZollA 22.5~26.9% %
7V AL, Al AlEe] FAR|E BDL/S-FElA 33.6%, BDL/
S-IIZ9NA 13.3% FA e 718 velhile. o] 23
= FdEAle 93 Ar)sAsrt AR f2e 2]
A EuE AlREE A el veldeaz A 5 Q)
om, B A Az ujRe| o FFEEA| 711
AgA 2715 ke A3 ZloE Alsld.

2 Q7o #a)o] HE A BaEq] MDA%
7722 hypete] AM#Al-S BDL/S-IZIM F& Aoz
YePdI(r = 0.784), shamZoll M= A o] 2 (r=
0.656), =& BDL/S-FllA] t-bili¢} MDA, t-bili¢} hyp7}
Table 3o EAIE ZAE £ AHYS el 21} sham
FolAe AFiAd o] glglet. oleidt A FEEAE A
AAAEE EAs1n, HEF A" AR 4 2] FA}
off st FA)el FHEH T2 HHolA Fehalo]
Z7)=m A MDA, t-bili, hyp7} A2 S vepd A
olg}ar AlgEr}. ol Kim §(1993, 2000)0] B3t &
2 Aspsbd wsiel 71F2AF A 271 gl FeAl
9] Z7}, Yasuda $(1999)c] B3k H5-EA ol <5k A A
FAEEE 231, Lee 5(1995)2) AAZALR7E 2449 4
ARAE EAXN = d7dart 1 27 lv. BDL/S-
o] HlelelE £ Akl wE-EAl 2t
hyp 718} wl$- LAk Q@A) sle A2 A7y,
oA dFs RE A= AT $50F Fo T
ARt s fedoke AE Agiit

BDL/S-IIQ] £932% $e457F AP 405
34 A ¥, MDA 5%, hyp¥ 257} BDL/S-I¥- 24} =
Al Jehdol(Table 2, Figs. 1, 2). 53] vjA, A3k} A
= Table 1949} 7o) BDL/S-IIZ Er} BDL/S-RollA
214 A FL uhdol, 7H9A = BDL/S-IR-(118%)el
A} BDL/S-IZ-(20.7%) 2}t 24 e 370 velast.
ol 7Rl 2 (GE F 125 Abol )yl WA, AR
2] ao] AN A ks AlZEl EAe] A
32 dolr 732 AYEE A= AR o= F
2T £ 45 Fol) SR vepdui A4 5 3
o}, Table 3¢ “ebd 712} 7o) A MDAS} hype| A8
-2 BDL/S-IZ|A] r=0.784, BDL/S-IIZol| A r=0.342,

2E AA r=0.8252 VRS o)AS oA o
33 717l shamZ# BDL/S-IZ2] MDAS} hype
mean+SD2] ¢3¢je] F2- whde| BDL/S-IIZ-<lA4}+= mean
+SD9| 9 g7| wfFoln, =3t shamv¥} BLD/S-IT,
BDL/S-IIF-S £33} regressions 7-5bd £ AHIA
o] e}, & d7-e} X3 AE. Yasuda 5(1999)
2 DMN2E 7HF31E =8 A=olM XA
8]-E-¢] MDAS$} hepatic collagen®F Atolol|A] fralat w3}
IS B ustar gl o}, DA 2 fregh 7Hd 3ol A
T35 225 hypst AHF MDAYS] AagAe]
3 B B doiM HEoE Almg Aol web
BDL/S-I-#} ®]23S @ BDL/S-IIZelH #2352
MDAs} A 318 2], k2215 S FH- (hyp T
A, 243 27 58 Fshd AR AALELe #RIsk
2 gx A AkslEs A4 5o ATl 71Ee] He
e A7k FHREA F 345 AAEn
9] AzER A"ikste] 2 # MDA} T2

733hHe) R EQ) hypete] 2 VAL FEEA 71
s 7Rl AR FALELE EX1A T AHE Ve
Wi, hypet =l Eo] xAHAks}t BaliEe] BislE RS}
L AL 7R3 Fa 9 A3 AAE FAlOl A
& e 2 AFoloh =3 FFWAI S A3
Fakstel AR 292 s 24 2F o 4
ZF7} H=o] A7} 2 AoE Al

el =
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