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KEY WORDS: cholestasis, biliary atresia, other cholestatic liver diseases, villin
ENGCANIT CHOLKRAISUWAT : ABNORMALITIES OF VILLIN IN INFANTS
WITH BILIARY ATRESIA AND OTHER CHOLESTATIC LIVER DISEASES. THESIS
ADVISOR : ASSOC.PROF.VORANUSH CHONGSRISAWAT M.D.34pp.ISBN974-
53-1759-4

Objectives: To compare the abnormalities of villin in patients with cholestatic liver
diseases and to correlate the difference of villin with prognostic outcome of biliary
atresia.

Methods: Stored liver specimens of 21 children with biliary atresia, 4 children
with other cholestatic liver diseases, and 6 donors of liver transplantation as the control
group were stained with monoclonal antibody of villin. Biliary atresia patients were
classified into favorable outcome (total bilirubin < 2 mg/dl at 1 year post Kasai's
operation) and unfavorable outcome (total bilirubin > 2 mg/dl at 1 year post Kasai's
operation or death at enrollment). Villin positive was defined by staining on apical cell
and pericellular membrane of the bile ductular cell, whereas villin negative was staining
only on apical cell of the bile ductular cell.

Results: Villin staining of 18/21 biliary atresia patients and 2/6 normal controls
were positive. In contrast, all patients with other cholestatic liver diseases had negative
villin staining. This difference was statistical significant when compared biliary atresia,
other cholestatic liver diseases, and normal controls. There was no statistical difference
of villin staining between biliary atresia patients with favorable and unfavorable outcome.

Conclusions: The pattern of villin staining may. be useful in the differential
diagnosis of cholestatic jaundice in children. There was no correlation between villin

staining and prognostic outcome of biliary atresia.
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operation AuanaeT M lHERdafimasiladnTTafee s e I lsn R aauansineiu
Tudthawsiazan Srudullldfauitinasie bile secretion AauUnfimldiinsamaes
fausiusnifia AR prolonged “chalestasis wazinlig  biliary cirrhosis Sluﬁlzgm AN
umn‘wmmmmaéﬁﬁLﬁuTam‘lué’ﬂfmImvi@ﬁﬁﬁﬁuﬁuv‘iﬂﬁﬁuﬁwgwudﬂmﬁm%Lﬂu
heterogeneous disorder Waz common phenotype 1A9ANNHALNALEY inflammatory,
fibrogenic WAL morphogenetic factors Usznauniu (12)

asAy  (hepatocyte) Hanmouzidlu polarized epithelial cells fadausavilng
membrane 3 THAAD (13-15)

1) Sinusoidal 1138 basolateral membrane {luniis204 sinusoidal space



2) Apical %138 canalicular membrane @ng:':“m_lj bile canaliculi ﬁﬁlx‘lﬁ microvilli 1w
Lmdwm‘iﬂiﬁuﬁﬁmmzﬁ’]ﬁtyﬁi'ﬂ bile secretion (membrane transporters)
18 bile-salt export-pump BSEP, phospholipid translocator MDRS3 LLag
organic-anion-transporting protein MRP2 ﬁﬂﬁuﬁﬂﬁ disruption 483 microvilli
Az INAN19Y cholestasis
3) Lateral hepatic membrane agjszydnaitagsiu Iagd tight junction complexes
LLLNLLEIN sinusoidal space 8anAaNN bile canaliculi u@nmnﬁﬁqﬁ
nonparenchymal cells TN T g e sty hepatic response 68
injury WAy inflammation i
- Macrophage-derived Kupffer cells 'ag'slu sinusoidal space Vlomfhﬁllﬂu
phagocytic cells Lmzm% mediators AALAUBNFANIIE inflammation 1BIFAL
- Stellate cell (lipocyte, fat storage cell, Ito cell) Lﬂum@ﬁﬁﬁwﬂﬁﬁmam
extracellular collagen Waz fibrogenic response #4 liver injury N9 activate
stellate cells Ing cytokines Winanently myofibroblast-like state AAuduiug
il collagen gene expression, N17AAA41AY intracellular vitamin A content,
WAL profound morphologic changes Tusiu N13AILANNIT activate stellate cell
FhufTadaBuusnluniain hepatic fibrosis WAZALILEN (cirrhosis)

Villin, fimbrin way actin 1fudautlsznauaas  microvill ‘17{ canalicular membrane
UANIARFL, brush border 184 enterocytes, renal proximal tubule WwazsLaal (16,17)
villin 1l calcium-dependent actin-binding protein 2116 95 kDa Gluquﬁﬁlmm%m?ﬁ
villin %1 ufia@luns bundiing 184 actin filament dalunngfidupaidenga vilin azin
utinfinazdunna severing 194 actin filament wifives villin feugnslugd 1. adies vilin
dqelunng maintain -structural integrity: 989 canalicular microvilli lwiu nMsAnEN8
Athman tazatuenuan villin udauilsenataes hepatocyte-growth-factor-dependent,
cytoskeleton-remodeling pathway %'\1Lﬂmmumiﬁ'ﬁummm&ﬁﬁnjlu%u morphogenesis
mmfaim:ﬁhﬂmu%\iﬁuLmzvifaﬁ’]ﬁ (18) villin gene Teanymdatiuulaslnloy 2935-36

(19) Usznausng DNA 111A 25 kb WAzl 19 exons



Bundiing Capping Severing
+ and
+ end - end
=2 =5
-
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'I ATP ADP
— L
Micravillus W ATRactin monome
— Aty fiarTeonl > > ALDHP-aC tiry rorngmasr
= Willin [ =3 LENT )

= 3 o e
NINN 1. UUINURY villin

M.J. Phillips uazanuzlaneeudiloaiidu neonatal cholestatic disease uazivia

wAnansuAusulunanasaIuau 3 aunudagilaglidl villin protein Lay mRNA(20) Hilae
D2 My i ¥ A o oa (4 (2=l ) . o .

ﬂ@muiuimLﬂu‘ta‘ﬁmammmumwﬁum classic BNRINNA liver biopsy WLANWIUE giant-cell
transformation, mild cholestasis, portal inflammation, mild fibrosis LATHRUNARARNLINAY
daululsrvieunanusiugiln classic na liver biopsy azwuili portal fibrosis, bile duct
proliferation, cholangitis 1A% cholestasis a1NN13ANEINATIAN A NRALINRT94 villin gene
expression MM I¥A severe malformation 4849 canalicular microvillus structure, SUNYW

[

N394 transport proteins NALU& 4T bile formation A canalicular membranes

1
a0

unalndAyinlififia cholestasis Asninaulanadlansaud vilin gene defect inulu
v 1 a’l’ G| o A a a ng 1 . dll I
filaenguiliilulsansiugnesuiioiinannisfia@esendns  embryogenesis - eI

1 a d’l’ ° va - . ¥ e 1
TIENUNLANNITAATRAANTIAN disruption 484 villin expression (21)

annaAnnataNdnedutaeatiuaywdn structure Wag function 483 microvili

=

aziimudAtysie bile canalicular biology AAL9raIRIBINNIANHIABINDALNLNNYDY

canaliculus-associated cytoskeletal proteins L1 villin 1u;:iﬂfm'fmviﬂﬁﬁﬁﬁuﬁmm:‘lﬁm

1
o

v o Ax? o ”
mmumwuu’]mmmﬂmmmuj
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aa o

28ALUUNSIAE

sluuunsiae

NTIRETNNTINULN U 'fgmimffgmﬂﬁ\‘i (Cross Sectional Descriptive Design)

szilgUIEN19938
1)1szansNAnm

Inclusion criteria Filensniidulsaviennnnusiuuazlsnsuatinng

5 ao R = -
mmm@’mmmﬁ;@uﬂmmmmmimwmmmﬁmqmm

Exclusion criteria fingi laladunisvn liver biopsy

2)N1FANUIEUUUIAF A EI NS

Hlunnsquenadnalngliendengugacnsiiaziilu (non-probability
sampling) TrenN"31aeNAAREINIaINAARSUNIE (purposive sampling)

TneluusiasUagiidiloeiiflulspriatiipnusunninetlszanns 10-15

| R v o | o a
sepetiasliiuuanguilszainsiiaviang Al
naud 1 nangieenldiunisnadudiiulsayiatifAnusu (oiliary

atresia) 1AeAa operative cholangiography 911431 20 ¢!

wazutiflu 2 ngueias Aa

1
I~ o a o

A EZN 1 901 =
- favorable outcome e gilaalsAviaunARUALAAIAINNNG
11 Kasai's operation tluszeiziaan 1 Dudalainazsia

WIRe93e total bilirubin < 2 mg/dl

'
o a o

A v 1 %’ aa
- _unfavorable outcome A2 EtlaalsaviatARLAUNNAIAN

%

o .y ! o = o = o
n1991 Kasai's operation Lﬂmzﬂxmm 1 ﬂLL@QEI\‘iNﬂ’]Q”E‘]'J

\WARIUTA total bilirubin > 2 mg/dl v3aLdaTIm

A e oo o g v o da¥ ol
ngu 2 nguguaeiliiunstadedniulsaduaiinniinnAeann
o

AWRaU°] (non biliary atresia) 1194 10 918

Cd L B I
NNy 3 ngNAUANNNTUHERAY (liver tissue) UnftlfanngiFanmsy

q

Q7U91 10 918



3)3mnuaasnig
3.1)NaAUTULLas
2 X o & X PR o - A e o
TuaduaziuanguaaNinnefmaes AN AAI

' '
a o o

S o o Aad Py aal P
N ‘Emmmmmummmﬂmmmumwummmmnmlwmujimm'ﬁmﬁ‘im

TuiesuAe Faeunndazi s o operative
cholangiography %‘\1Lﬂu‘;’]/’um@uﬁ%ﬁmﬁ’]ﬁ@uﬂ’]?ﬁ’] Kasai ‘s operation
LavuHaRLLNad g9 percutaneous liver biopsy
3.2)mimfm%u|f:@ﬁu
N17ATIR immunohistochemistry Lﬁlﬂﬁﬂwﬁ villin
3.3)38n19929 Immunohistochemistry
3.3.1 Slide preparation
“FiesitGegniiuldlu paraffin block
- im3es formalin-fixed, paraffin-embedded section Uu slide ‘17‘;
PABLIAE! 3-aminopropyltriethoxysilane
“aul 60 °c {hian 1 dalad
- deparaffinize slides 11 xylene 3 ﬁ%”‘/\ijm 5 117
- rehydrate slides fagl absolute ethyl alcohol, 95% ethyl
alcohol, HNAY AN
3.3.2 Epitope retrieval
- Ll slides ‘1'71'3?1 specimen agli citrate buffer pH6 (citric acid
2.1 g+f‘if1 1 L+2M NaOH 13 cc) 114 pressure cooker
- felsaaupanauly pressure figinannsitald 1 undi
-y lianuun e nadeEndmn s
3.3.3 Block endogenous peroxidase activity
- 19991 section Aqtl DAKO-PEN
- hem 3%H,0, in distilled water 200 L
- incubate 5 W7
- 81948 PBS (phosphate-buffered saline), pH7.4 2 ﬂg‘/ﬂ“]m
5w
3.3.4 Block nonspecific background

- ¥tlm 3% Normal horse serum 200 pL
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- incubate 20 117l Aigrungiives
3.3.5 Antibody application

- drain excess 3% Normal horse serum

- yielm villin (Biosciences, BD Pharmingen lot No.0000082566,
cat No.610358, USA) dilution (1:100)

- incubate 60 17 Aigningiives

- &afiat PBS, pH7.4 2 paraz 5 un

- yielm detection kit DAKO (Envision system), HRP (DAB)
code No.K1392 200 pL

~incubate 30 w17 NgamMRRaY

al
v

“fnesine PBS, pH7.4 2 AST)as 5 Wafl
3.3.6 Colour development
- 1ielm DAB (3,3" Diaminobenzidine tetrahydrochloride) 200 uL
- incubate 10 W17 ﬁfqmmﬁﬁm, monitor under microscope
k% % 90/ nl/

- ANFEBUINAY

- counterstain Aqgl Hematoxylin

- mount slide
3.4)1UnNaUNIIBENUNA

' o . P ° v

NN7R1UNAEIAN monoclonal antibody 484 villin Vl’ﬂmlgjm?;l

ANERIANIENNENNUGNA AARTaN1E 819158L3TANN AT INENTINEN
ARIZUWNNEANERT AinaInIaiNuNAanenae e 1 vinulaanisanualas
Fenualadazlingunisiliadalsaniendiin Tanisaunaazutaiu 3

A
MU AR

D

1) positive LAY negative
-positive A2 NI3gNAA Villin firizinn apical-cell lag
781 cell membrane 124 bile ductular cell
- negative A8 N13¢laNAA villin i apical cell 184
bile ductular cell Wity
2) intensity of villin staining wARLw grading 1+ to 4+
3) percent n3glaNEA villin WaLAL area of liver tissue U1

alamanue
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N195IUTINTRYA
1)dayatilag
3 uI/ dl e o o
1.0 deyaioll A, engAinawuunnd, Anwnzgaansy, Anwnueilaanag,
dszdRnngan,  Usedfinsaaan,  UsedRGaamnamaasdsiiialudiaalsaviauinsusiu
] N o =K o =K ¥ o a o
manasnnelngazidan uaziuinasllluwuniuinlaediinisise
1.2)fayan1aviesjiAnis deyanisvinauressiu SGOT, SGPT, alkaline

phosphatase, albumin, globulin, total bilirubin, direct bilirubin

2)dR3anan19€ia monoclonal antibody %8+ villin

NsALATIZIIaYA

a

nnsiamvideyalae ldadmimanssaiun (descriptive statistics) 1 un135Aseid

doyalaeldrane (mean) ulafinus (percentage) daaau (ratio)

a

2)msnsziiteyalne ldanmEaRAgIzy (analytic statistics) M un1siiAsei

o

Iy ~ \ > o AR MW Py %
%ﬂNﬂ@L‘iﬁﬂULVIF;I‘LI?ZMQ’NI?@V]@W]ﬂ[ﬂ‘].lﬁluLLﬂtI‘iﬂﬁl‘Ll‘Huﬁ‘VlNuﬁﬂﬂ\‘l‘ﬂ’m'&’]L‘M&]@u”‘] Tne
Mann-Whitney test #1115 continuous data hazld Chi-square test 38 Fisher ‘s Exact
test AU5U discontinuous data AWALIANLIUFRES N199LATILY LT la0NTs SPSS 11.5

o o

TneiAn p <0.05 NupAATYNAnRA

ey nIn19aseaassa

TasennsddailiiiuntsandfaInAnENITNNIIRANT A EIEITNNNTIAR AR

¥
¥ Y o =

wnnaans  aiasnsaiunanenduiunFauiesudonisssdaunisAneideuazienans

©

aw A

LAAIAINEULDNLENTIH I aUINE n3asetilunMsAnEduiafuiunIstia A

monoclonal  antibody w84 villin @sEwdesuila lunusidagunnegin - operative

o

. dl [ 3’/ aa o dl 1 L dl | 1 901 aal dl ¥
cholangiography  @aiudunanlunisaiadsnuuueuludlaendulsavietipnusiumsies
o =2 My a = o vy X YW ve a o «
NnInNIg @Q1N1®LWSJWJ’]NL@EI\‘Iﬂ‘]_IHﬂ'J?_IN”Iﬂ?Ju ?QN‘V]\“@?UV’W’WHHH@NLﬂu@ﬁﬂ@mﬂ'm
o ¥ Y dl ° = 2 o v Y 1 = o
‘ﬂﬂ‘]ﬂ'i‘@qﬂaﬂﬂﬁ?ﬂ\‘i"ﬁﬂﬂQ‘]JQEI‘V]‘H’]NWFTTTH’] IﬁﬁQ’J@ﬁlimﬁﬂ‘m\lﬂ@@ﬂ’]\?@fzmﬂﬂLL@ZﬂJﬂL@u

Lﬁmwmﬂumﬂ%uslu@umu
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HANNSAATIZTUTDYS

£ ° 2 R o a ada d ad =
m@ﬂ@LLﬂﬂ\iqququaﬂ')ﬂT?ﬂW@uﬁﬂﬂulﬂuuﬂgiiﬂﬂuﬂﬁuﬂw HUIA ﬂ\'i'Q']ﬂﬂ']L“ﬁ!@uG]

Q719U 8 (AL) uugilog(Faeaz)
TsAviavinAsLs 21 67.7
Tensugiafiding fannaimnau 4 12.9
HLFNARL (NGNALAN) 6 19.4
ANUIUTIN 31 100

1% '
° o

= S8 o
;13299 1 LL@@Q@WH')‘L&NUQEI?FWI@‘L&’W@MUMMLLQVIWW]U%M@V] HUIRAIRN

ANNMBRUUATELFIAFL (NGHAILIAN)

annaiudiayanudndgiloslsaretiauausu 21 au Anluiesas 67.7,

(%
o

dld = oI/ dl a % Y a o !
TpsuTiinnaT ARNAMNALUNF B 4 pu Anlufenay 12.9 WAZHUTINARL (ﬂQNﬂQUQN)

6 AU ARLTIUEREIAY 19.4

°

InefihelsnsuatisfiiuifAsanamnauuiaiy

b

9181911 3WAded 1111 neonatal hepatitis FIMAIANFARININITWLANELILMEUADS

|
=

92912 Aadedilu neonatal hepatitis 18" operative cholangiography Wudnansiiu

ugsdnmn s ullNanl&uas intranepatic duct I¢ wrtnwiNednTiaasaNALNANIT

o

11 liver biopsy WL

a

AARINAINITAN

191 neonatal hepatitis Teuasannnnsisagian i lalsun

51873 ANagaq il neonatal hepatitis Wazem DISIDA scan Wu91Hn199U isotope AIN

Tua&1H Tevasannarsuaanswudnfineunaimang

718914 Fadeqili choledochal cyst AMNNATARTITINULALNNTHNAA TANAIANAARIN

BININAINNTHIFANUI L emeaeg
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e

dayauansiruaubihendlsaviaddnuduuaslsasuaiafigindasanaungau
Inguanmuna

UULlE(AL) NUIUIIN(AL)

Giatd PN

Tepiatinaiisi 7 14 21
TspsuailafihinAidsannavnaws 2 2 4
FLFNARL (NGNALAN) 2 4 6
AU 11 20 31

= 2 ° % 4 e o o A Ao
FANTINN 2 LL'ZQ@Qmﬂa@@’]uqu@ﬂq&mﬂi?ﬁm@uqﬁmUmuLL@ztiﬁm‘Umu@VIN

'
a o

WUAAIRINANMR W HAZELETARL (NNALAN) TAguanANINA

=3 73 ! ¥ 1 9OJ aa o 3|
annsiudeyanudngieelsaneinanuAudunwATe 7 A

wmenge 14 aw, lepauatianiiinAsanavnawdumeagie 2 aw

WNAVEUN 2 AL WATHLFANARL (NANAYLAN) WluwwATe 2 Aw 1w

IWALELN 4 AL




L g o 2 1) 1 1 [~ 2 1 %’ aa Qs s
Tayauansdrurugilaelunsazarslnauiiailudilalsanainnunuuazlsasy

TUANNUIAAIANFUNADY )

124
104
nuibha |
(Au) 7. OBA
4 Enon BA
0-

1 2 3 4 6 12
a1g (1hiau)

ad a0 ° 9 | =
NN 1 LLmuguLLmLmm\mmf;uaﬂwiuummmwmwuLwaﬁmﬂ

1 12 1 1
aAal 0 a o A

uwtiflugiloalsaviarARuAuLaslsnALEHn NRENR AYAINATLME R

annamuansauaugioe luwsazegmdaulundilosunuunmdsiog

o A& A =
NNEAUNNRINDE 2-6 AR
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a w

4ayALAAIAINITIINULIRIAY SGOT, SGPT, alkaline phosphatase, albumin, globulin, total bilirubin, direct bilirubin TaawenifulsaviaviiAsumAy

. a adad ad =i
Ll@xi?ﬂ AUTUANNUIAAIINNAD Lv‘ﬁ!@u °]

MIN MAX MEAN+/- SD P value
BA Non BA BA Non BA BA Non BA

SGOT (U/L) 141 44 777 430 321.3 (+/-174.06) | 240.67 (+/-193.11) 0.191
SGPT (U/L) 91 53 489 366 212.20 (+/-118.11) | 175.33 (+/-167.32) 0.279
albumin (g/dl) 1.9 3.3 5.7 4.9 3.69 (+/-0.827) 3.83 (+/-0.924) 0.834
globulin (g/dl) 1.9 2.3 5.4 34 3.03 (+/-0.951) 2.73 (+/-0.586) 0.696
alkaline 310 196 1079 1079 559.80 (+/-178.65) | 761.33(+/-490.84) 0.811
phosphatase (U/L)

total bilirubin 6.58 7.06 23.33 10.37 11.56 (+/-4.58) 9.24 (+/-1.89) 0.090
(mg/dl)

direct bilirubin 55 55 16.69 8.54 9.10 (+/-3.49) 6.69 (+/-1.62) 0.048*
(mg/dl)

A19WA 3 wamdAINNIINIUTesALinawans AYENgA (min), A1494R (max), ANeRY (mean), ALdeuuuNImsgIu (SD) TnenFaumey
] P S aa e o A AN Ao = P o < ) P 8 Aa e o A AxS Ao
sendnalsavintipnuiuiazlspfuTia NNt AvaIna MBI AN sIUIndagan1si e s lunguisavierh A usiuuas lspd uatian N AAAIN

AR IELIRLiUNLGIAT direct bilirubin 283510t 2 nquiANuANFNTUet T ANATYN9ATIA (p<0.05)



16

aa  a

TaYAURAINANISEANARA monoclonal antibody a4 villin Tugilaalsaviauis

ALAY,

TsAAUTUANNUNIAAINNALUAAU TUASHUZANAGL (NGNAILIAN)

o v 1 o Y ) o Y a s
villin mmuaﬂfm‘imm mmumﬂfmimmu WLTAARL
%!l aa o dd 90/ = a/ |
UIARALAY (A1) FUANNUNAAIAN (ﬂQNﬁQUQN)
o
ﬁ’]LWJ’ﬂW] (A1) (A1)
positive 18 0 2
negative 3 4 4
ATUIUTIN 21 4 6
~ o 2 PRy % - "
BTN 4 mfmmemmuaﬂqwimm@ma‘ﬂ@u villin - positive LAY

v
Ao o

X A~ o a o dll v
negative ‘Emmmmﬂu‘immmmmumu, Immmjumm HUA mmnmm&;@ujm:@

1391AFL (NGNAILAN)

o o Y

annsTusandayanudnanasfian villin HAaNENAuEIUE

a

Uneiiflulsn

' £
™

VietnARLS ”uuzm}’ﬂw‘imﬁmﬁmwummmmﬂmmm@uj ae g & Atyneaia
p value = 0.003 WAZANNNTIILIMLBYANUIINIIEIBN villin HAAN T
(sensitivity) 18 85.7%, ANAIINANNE (specificity) 100%, ANAITNLNLEN
(accuracy) Inaanatlumn positive predictive value i 100%, negative predictive

value 1§ 57.14%
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a a a

dayaudnIANNRNNUEszdgilelsaviatnfRusugda favorable outcome waz

unfavorable outcome WazHAN1SEaN villin

villin
#HngilneTsnviatinnRLsy positive negative
AMuIuglag (AL)
favorable outcome 10 1
unfavorable outcome 6 2
o U
U (AL) 16 3

13190 5 wansanuaudthelpaFaumaulsaviatinanusuaiia favorable

WAz unfavorable outcome LaZNANITERN villin
) A RS- _ . o

ann1ssusNdayanLdngotlsaviatARLAWNR1WIL 21 A fam
villin 18ua positive 4912w 18 A fiaw villin l6ka negative A1uau 3 Au Tudilan
TsaviaunARLIAWISINA 21 AW Jiapaiueu 2 Au A ldaunsndngiinaeagilaedd
3| A di M ¥ o i .
\{lu favorable %78 unfavorable outcome Liagannlailfmn Kasai's operation
wsilerFunnstiududuilulsaviatiaffisiusae operative cholangiography y)nsne
Tnesausnilesainunngdinzeana liver transplantation Wasefigadiiinsann
o =~ . Y © A ol ¥ A o A
QﬂQHN numerous varices at porta hepatis muu@\m;ﬂﬂqaiﬁfﬁmmmmumuw
ANNNTNAATNA favorable LAY unfavorable outcome 1AA43L 16 AL

wazannisstaandeya. wudr  dilaelaavievnAnusualia - favorable
outcome WANNIEIAN villin positive AU 10 AL, WA villin negative A1 1 AL
waziilhelsaviatnmRuAuLla unfavorable outcome wWannsfian willin positive
° w y o A = AL e -
Q19U 6 AL, HA villin negative Antau 2 AL WelTaumaulsavietARURAWTRA
favorable wa¥ unfavorable outcome wazaan17eax villin Wudn N ANNANRLE

N1940B p value = 0.546 (p value>0.05)
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dayaudnIANNRNNUiszdgilelsaviatnfnusugla favorable outcome waz

unfavorable outcome LA intensity 2a4n158a villin

Intensity of villin staining

a o

#HngilneTsnviatinnRLsy 1+ or 2+ 3+ or 4+

AnuIgilag (AL)

favorable outcome 4 6
unfavorable outcome 4 2
MUIUHEIIN (A1) 8 8

F1319% 6 haasawangialuisiag grading 1esnnsdiaw villin Tng

wRauisuszudnelsanetinnRuALTA favorable WAY unfavorable outcome

annsusNdayastuaudaeluisas grading 389n138i@w villin Tne
wReufauszudnalsavietinnnusiusiia favorable LAz unfavorable outcome WL4N
L 1 9‘; aa o a al o v a
Qﬂ@ﬂimmmmmumwﬁum unfavorable outcome #31u3U 6 AL uAELIETHA

a o E 0 901 aal 2 a
favorable outcome {a1U% 10 AL Tma@ﬂfmimmmmmummum unfavorable
PRy 3 o o o a

outcome NN grading 3+ or 4+ A1NNI17EAH Villin HRNUIU 2 AU LL@:Q‘]J’JEI‘M@
favorable outcome 1 grading 3+ or 4+ Januau 6 AU WeaFauWiautinaeslsa
MeUNARUAWIAS favorable Laz unfavorable outcome wae grading wWuan kil

ANNANNUENNADBE p value=0.637 (p value>0.05)
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TayaudnIANNRNNUEszdgilelsaviatnfnusugla favorable outcome waz

unfavorable outcome LLATALRAE percent n1ssaN villin sU3auisuny area of liver

tissue UUALAANINNA

percent of villin staining

a v 1 io’ aa o
wiingilae lsavieraRLAL

Mean +/- SD (%)

favorable outcome

66.36 +/- 41.139

unfavorable outcome

46.87 +/- 26.934

A . = o - p '
AI7IN_7 LAANALRAL percent AANNITEAN villin I@IE]LLG‘EIUW]E]‘U?&MQWQ

IsAviatNARUALTNRA favorable WAY unfavorable outcome

RINNN9391UINTaYA percent ABINN3EaN villin Ina Fenauszndnglsn

ViRunARUFY 1A favorable LAY unfavorable outcome Wi HiloaTsaviavingas

Fmiia favorable outcome HAL@AY percent A89N19EIAN villin 66.36% wazfilas

a8im unfavorable outcome NANLRAS percent 2B4N3ERN villin 46.87% 1@
= a 1 901 aa o ?.’/
wFeunsuaiaredlsAviauIARLA LI favorable WAY unfavorable outcome LAY

percent 284n13¢1aN villin WU AR NENNUEN94TR p value = 0.228

(p value>0.05)
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DR 2 N liver tissue 04nga control (LFANARL) Laassanistian villin IneFAnd
POyt S

1
bl

wenaiL3ians bile ductular cell §31 apical
.-

AOUUINBUINT )
ANRINTUNIINENRE



MW 3 N liver tissue 1a48laaTsAviatinAR biliary atresia) WARNKANIT a3
¥ { & ¢ > o
villin IngRnd1nmnanLizen bile ductula 1 apical cell baz 381 cell

membrane 84 bile ductula ) bha APNANEY bile duct

- -~

Ve

proliferation

[ U

AOUUINBUINT )
RN ININENAY
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J"!
A.ln/

-
:\\{VQ. -':" 2

mww 4 nw liver tissue 784517 1eils AR

73 mnmmmﬂu"] (choledochal cyst)
Pt \/ i

LAANANTERN Villin TALIF ANl apical cell (@ﬂﬂm

) TIANHOUZNNIR AR INALAENTLING N

)
AOUUINBUINT )
ANRINITUNINE AL
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a5Unan15338 aflsans uastaiduanus

a71nan1934e

aInnsANEANRRLNA89N13¢aN monoclonal antibody 294 villin TugiaaLan

#1H cholestatic jaundice 184189WeN1La331189N 70T Auaw 25 A wudiugiaalsavie
Y A o - . o o | o o A Ao =
WNARUFY (biliary atresia) A1uaw 21 AW uazdilaelspauniaNduAAsaINa1meaue] (non
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