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Combined Hepatocellular-Cholangioeariecnoma
— Analysis-of 8 cases with special reference to their growth patterns —

Yong Il Kim, M.D., Geun Kook Lee, M.D., Woo Ho Kim, M.D.
Eun 8il Yu, M.D. and Ghee Young Choe, M.D.

Department of Pathology and Cancer Research Center, Seond Natiomal University
Colfege of Medicine, Seoul, Korea

Eight caes of combine hepatocellular-cholangiocarcinoma(HCC-CC) of the liver were
analysed along with their growth patterns and histologic subtypes to draw a possible implica-
tion in understanding of their histogenesis. The relative incidence of combined HCC-CC among
the surgically resected primary carcinomas of the liver(485 cases) was 1.6%. The combination
patterns varied and were classified as follows: the multinodular tumeor, each consisting of HCC
or CC elementitype 1) was found in 1 case, the single tumor mass with two distinct compart-
ments of HCC and CCltype 2) in 3, and the single tumor with random mixture of two elements
(type 3) comprised the remaining 4 cases. Of the 7 cases of single tumor massitype 2 and 3)
HCC and CC comprised the major component in 5 and 2 cases, respectively. The histologic fea-
tures of both HCC and CC elements were not different from those of isolated HCC and CC, ex-
cept for two of CC element in type 3 which disclosed the intermediate differentiation or so-
called cholangiolocellular carcinoma in part. We conclude that there iz no significant differ-
ence in the relative incidence of combined HCC-CC among primary carcinomas of the liver and
their subtypes compared to that in other countries, regardless of high incidence of both HCC
and CC in Korea. Also, wo discussed a possible histogenesis along a hypothesis that some of the
combined HCC-CC be the consequence of interposition of different cell type from a new
subclone into the growth of an initial single cell type of primary carcinoma of the liver. (Kor-
ean J Pathol 1992; 26: 229-241)

Key Wored: Combined hepatocellualr-cholangiocarcinoma, Hepatocellular carcinoma, Cho-
langiocarcinoma, Liver
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Agsta ojubrjar weatad, e
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carcinoma; HCC) % w34t (cholangiocarcino-
ma; CC) zHzt2] Sslgt we|sts 538 He|= §
Faie] HEE e iy FgkEeE Y, 5 A
T @F A4 5 HCCZ M) wf =34}, 4
T YYep} HPu] 5 CCY 5leo] FE3 = A%
+ A g o] FE2 1903 Wellshsl 2]#}o
Mo r 7lesgder o Yl Wizl oz} 3o
7} slak 9k AkgkE e of %ol sk R gk A gl
g of o] F8H& HCCH #1418 (BIR%: pseudo-
glandular type)s¥t 4% zlo 2 #HMdsisis AT
= slsdA|el, e Wb ARbEe S9E 8o
24 2 EA7 A= AN, = o] HEel
gt HA = cieksle] T4 ZF el HCCe CCAH
ol e FAF TS Wy ¢FY T T
el elE F AEe] Heo 2l ETYH(mixed
hepatocellular-cholangiocarcinoma )& 3-8+
AbgEbr| e shedeh, oeuh 2 Eelebs YAS 24
E}Fa by AEe] £33 Fak(al: o4 34
AEek e FAE e rheddel sl W s
wFelebe dale] Hasa et

W e Sty 9 =Y 45 =74
o dsl e 2wt ol AR W el Aat sk
He B2 HEZ =o glE 2oy, 5% HCC % CC
ztzhe| WAlEe] FE FElvelds o] e wA
Hateolt FoF WA HA ol 5A;E okite] sl
2l of FEd deh 1Y gl 9lA] dch A
AEE 849 Wy UqhEe] Sqb3 9 =38y 5
A& MR o529 YAk gt 7% F 7
ZHe] 7l 47| HE FERA st

HE W gy

1980 1145 1991 64d»t=] 11.5d2 =)30%
MEcfatag el 2lalyoe Hag F 4854 9
b4 b g Wiy Fe® Fghs BeiE B A
A2 ez stgct 2F8 3 AAde] M=
= 4 10% 54 formalin £ =g F
Smm Ao R dd AEE o] BebA FHAE A
Yot FoE EFF 71 HEH) 1H9E 99
A zaFEea dbyle| wlel paraffin Eefaf &
A EEE ARG F =elgc), Wy b

vA7E #y Fee e R 59 o|4te] £
o 2AMPE FrIE Y Hsgct 2 AdMHE S5um F
# =2 94§ F hematoxvlin-eosindg 48 +)#&)s
o i< wz} Masson's trichrome, Alcian
blue-PAS, mucicarmine, % orcein®d4& 3715}
et Ag=2sEa] FAE Sl de 2 S e
&4l paraffin v H#P 7 28 Hdao
avidin biotin-peroxidase We 2 A|gdn gle=
#-fetoprotin(AFP), carcinoembryonic antigen
(CEA) 9 eytokeratiniDAKO, California, USA)
of ik 7 4& Aldshect.

ek ghgel| oigh ARty BRE A AR
T2 s whabent, Hqba] B F+& Eggele] 2
g vidoe § JE AT E ERVE =835
dek, Wik el dasjde FohR) GFe) - 8
e oz} HrpA R FREbEo, 5 o4 1 #82 HCC
#t CC7t A= §el5l 22 248 A5 (s
dola, A2 YL F Fe) ME o THeoE 5
o glet § Tl H= Qg 2l A
Feold, Al 38 7 oF Ao FY FdHAA A
2 EAH sle AR shech 2 Fde dsA e
WEAE AEsle] Fale gy @ Fa FAaAE
CE L

d 2
1. laaH 29

Wity FE F 7labE fFaler Aa(zlyg 9
3 HAw) Ha gesre R Hag by 3k
Z 485°0F 8o (1.6% )= Table 1). A4 w22
72 30071 24, 4007} 14, 50<K7} 4+, 607}
leflelgl whul= T:lelddel, 64(75%) M+ €
A B 7ty #H9 YU (HBsAg)e] ¢F4de|glon] o}
H 2] 24F 14(F¥ 7= anti-HBsgb sk4de]glc}
AFP+ 245 As&sas 200 ng/mlelde 2 &7}
o] z1zlck(Table 2). 25 F#4 ¥F calcium
2] F7Fe el

2, #Hagy +A

ol5 2] fqb 9 #in|A =gl 2x& gy
Table 33 e}, w8 55 Allens s £/

— 230 —



i B ISR £ in BEA EE SR o

atep 3o vhpe] Zalgh wh, Al ] He) 1o, a2
el 3oll, A3 &eo| 4o 24 Toflo 4] o)2Zu} Eate
o 549& Bgch A1 ¥ A (24 e Mz 2
2 viegt =279 dHEEY F2F YAdedn 2
A7z T=4cem(HCC) 9 6.5<4.0 cm(CC)e]4dc},
S FUE 2 Ty 2F g@d @ o)A 1A 2=y
cge Tk AP (HEAE-74) 4348 Bygen
2 #Hd ZFAEL 15~TcmelgicHFig. 1), 4 =t
8 Fele gl

Ao A1 Yo Haldsd «(2e) 1)elH=
HCCset CC7} wizfe) £3F o)f 3 glede 4%
8= slddcHFig. 2) Jolz] 743 54)¢4=

Table 1. Histologic types of the 485 surgically
resected primary carcinomas of the liver

(1980. 1~1991. 6)
Type MNo. of cases Percent
HCC 416 85.8
CcC 11 10.3
HCC-CC 8 1.6
HE 11 23
Total 485 100.0

HCC: Hepatocellular carcinoma

CC: Cholangiocarcinoma

HCC-CC: Combined hepatocellular-cholangiocar-
cinoma

HB: Hepatoblastoma

HCCzF, ZeEla 2¢s)4= CC7} F4xe|gdr}
(Table 4). ==2|stzja 2 HCCHYEs 3 ygieo
AEgh H9ba gab okAld] fAgle] o)A 28 (tra-
becular type)e|sls AR T4 HAEAE v
ouvHFig. 2a), 44 9 A7dge) 55 298 o)
7} Zzh 1e)4 ejgdet, FHold A} 2hMEMC)
2t3 c}Z 8 el Edmondson-Steiner$32 II-111(=
s L) HESe] 938 2~63 FAeg
H 7EF 29en A4zt 5L ghe A4y 7}
A2 ge 4o lgch. o159 MEdse 98 ==
ey shd g yelgly A == 2 e)4be] B4k
H HAE HAa gledd MERE s44e)n X
Tt Bl delgct, 3ol M A (949872
4 ¥-59 4o e, B 2e 2¢)e)4=

Table 3. Growth patterns and histologic subtypes of
8 combined hepatocellular-cholangiocarci-

nomas
e
Type Definition No. of cases
I HCC and CC elements present 1
in two separate masses
II HCC and CC compartments 3
closely apposed each other but
are present in one mass
III Randon mixture of HCC and 4

CC elements in one mass

Table 2. Laboratory data of 8 cases of combined hepatocellular-cholangiocarcinomas

Age SEX

]
B
4

—_— ————————

33
35
59
29
50
a2
ab
60

OH =3 Sh LN Ee [ B
EEEE2TmmE R

Serum HBEsAg AFP+ C., sinensis®
+ + +
+ + -
+ +/—** —
+ + -
+ + +
— + —_

+: Serum level of alpha-fetoprotien above 200 ng/ml.

* C. stmensis eggs in stoo/liver tissue.
**. 84 ng/ml.
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kel @HEHE A 4 TR JFYdeE B
de}. 2 befl = HCC=] d¥7 A4 == @
H S 2lg Frdide] MEAs izl H52 d3
el slslew ol&2 Wirf adlde= W FEIHAUC
8ol dep A s el AdidE 45 Re

Fig. 1. The resected specimenitype 2Z). The mass
with central necrosis i made of cholan-
giocarcinomalCC). Closely apposed to the
mass is a small nodule of hepatocellular car-
cinoma(HCC, small arrows).

" ".1 L

7= stges g 28 s Lelel At YR
= ghEEgch, deEAsEasen 8d4F 6=
HCC %$l=l4 AFPe] 7tebdd wke-g ¥gls, CCH
e " el S5l

CCH-#lve 25 Zx¥eldr Ax A F5E °
Abe] zhalubgg Fubsle g4l HsghFeolsien] A 4
ol 4] 4zt 7l alcian blue =+ PAS ak4sl
Helly PulEe] AF 2 AZ3d PAS-oFY I
e F9E ¢ ddeHFig. 2b). ol& A% vjdMqE
2 v e Y4y Fo G ye] sgyy ds
EAb e wFgdel MEAE 7R e A
o4 33 we AFEE TEE 5 qlgdch Lol 4
Al Ao Falbell A diu]d A Ees Y5Yol
dw 3 id o e Rs i AZAE gt 3
AEdem Ao Heagle] RycH(Fig. 3). 114
He 38 AR HT 4o slsic). &) A E(goblet
cellsh} Paneth# E£E FE§she Ad 44 abe
= == ok

A28 wgke] A9 HCC 9 CCH47} F#¢ 4
Hel] o)abe] FEE glelw o]E7he] T a]e]d it
He] #3s] 2] wabch(Fig. 4)

A3 He] Wy Frk HelR 3EEqG
e Edel A= g2 el 2Ehe 5 Ao
a TREEAE 22 7)5e] He +(Fig. 5, 6)%

Fig. 2. Photomicrograph of type | combined HCC-CC. a: hepatocellular carcinoma, trabecular type. b: cho-

langiocarcinoma, ductal type.
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Table 4. Pathologic summary of & cases of combined hepatocellular-cholangiocarcinomas

Histologic type - ili Muci
Case No. Type Tumor Dominant .. . .  Biliary uem
size HCC cc element change Lumen Cytolp
1 I 7=4(HCC) Trab/Acinar Ductal HCC-CC MN Aden H + -+
6.5 x 4.0(CC) Class

Gr II-1T1

2 II 5=x4 Trab/Acinar Ductal HCC Biliary - + +
Class
Gr 11

3 I 23=22 Solid/Trab Ductal/ HCC MN - 1 -
Class interm
Gr I1-1II

4 II 15=1.3 Solid Ductal HCC MN — + -
Class
Gr III-IV

5 o1 2x2 Trab Ductal HCC MMN - + +
Clear
GR II-III

6 Il 5x48 Trab Ductal  CC - Aden H* — +
Class
Grll

7 I 7=5 Trab Ductal CC - - - +
Class
Grll

8 I 35=2.7 Trab/acinar Cholangiolar HCC MN - — +
Class
Gril

Traké trabecular type

Class: classical group

Gr: grade of differentiation

MN: macronodular cirrhosis

Aden H: Adenomatous hyperplasia

Cytopl: cytoplasm

* Case 6 showed two microscopic foci of atypical adenomatous hyperplasia for septal bile ducts by C.
simensis infection.

T Aol A= s o|HE:= F(Fig. 7, 8)2
2 v g eldich 8 844 CCe Andiiio]
49 Ag3#etF(cholangiolocellular carcinoma)
3 FEEA] ge ddTEE =He gl U A
A4 AR 22 99 dsich Fa 444 4
T o] 2lof]l Fakdae] of 1/4e FAEZ-SFPHE
At e] A2 ME Fcked 2~3F 549 M =24}
&l AEHE 29 9493(F2%; intermediate

type) ¢|52 Axde Hw @2 YYo|uis ey
ol4ich(Fig. 9a, b) o152 FHF = 212 W&
H571x= Fgich. CEA 9 cytokeratine] g =<
Za 5 FabelA] 8¢ 2R Azale] 73g ok A
FYE Mg, F9 4, 8ol AdaistE WA F
e dNF} g Helm glgich 424 AH
“d 7skF(sclerosing carcinoma of the liver)&
HodMde dE2s7] Jg 44 (Fig 9c)= 49 ¢l
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Fig. 3. Ultramicrograph of cholangiocarcinoma cells:
notice intracytoplasmic mucigenic granules
and well-formed microvillilmv) along the api-
cal surface. Urany] acetate-lead citrate.

siel.

5 3 A3 bdeA dARY AAHEFE o
stea Ax WA $552] vhg A #55E R
Hdow, 1= (54 2)4+= HCC2] g3t =) 2
§h b watd b g pubslade), w8 Bl
A AHEd LA AE o|HHF(liver
cell dysplasiale] At zhi=l4=(ground
glass cells) @ Mallory 43l Se] &8 fha=E o),
2o (F2 1ot 6)ell 4= sinensis(C.
sinensis) ol =lgh bzt L=l g 434
FHE Bydx vidHEe] FEAq WY E Fubst
der 2 F ldlels= CCE2 o)df4hs T +
gleicHFig. 10a, bl =] %% =14 CEAs# cyto-
keratinel| 7§ 444& B4l

Clonorchis

| &

g sl AP 59" w¥e2 A9 W
3 obFe WAL 49 by qdAHe] §te
v, HCCe} CCH¥-2) wd abite] Fallo o} ci2
7| ool FH@ge Eabg fotEbglch 194549 Allen
3 Lisa"+= 52 Wid ofF $4& 2233 ok
2 1ld2] FfaddE il HFow o]l&E M7}

‘15;-, I-. | ;..t ‘I.H“: .
=L 0 =l Flg. 4. Type 2 combined HCC-
23 “}q; .4 &y CC. A large cholangiocarcino-
""'-{'l.',:!r g ma with central necrosis(left)
‘;-“,;"‘T "'f { is separated from hepatocellu-
FEE ;:_.‘."._:_._ ¥ lar carcinomalright) by a thick
15 ‘.;:ﬁ%* \ &‘ intervening fibrous septum.
. TR L s TS
e i R
8- ';.rf..-'u ;::-1:'1".“1 ]
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A FHeor FEFHAcE F D FY 2ol HCC
s} CC71 A2 ¥el5l Fa2 &A= Ay, @ 54
2] Alelgt PofRale] HE THH glov) FARE F
A2 FAfEE Ay, D BR8] FFlA T ghEe
Zaae] M2 4o gl HASE ERstdch 2Ed
Poppers} Schaffner''+= d§£9 84 zsHE
& #p4) & ksl HCC % CCo 48 2F 717
. glta #glew, Edmondson'® & tiy-32 CC
8] dEEo| zhMEe} vif FalEE AEEE o]Fe]F

: we™ Fig. 5. Type 3 combined HCC-

s = CC. A solid, poorly differentia-
y ted cholangiocarcinoma with
partial ductal differentiation
(left half) i= surrounded in
part by a narrow rim of hepa-
tocellular carcinoma, clear cell
= group(HCC). A thin fibrous
=+t septation is present between
¢ two components. Outside the
capsule is macrondoular cir-
rhosis with liver cell dysplasia
; iright) Inset: Higher magnifi-

cation of ductal cholangiocar-
cinoma.

* Fig. 6. Another type 3 com-
7% bined HCC-CC. Anaplastic he-
4% patocelluar carcinoma is close-
Iy apposed to ductal cholan-
= = giocarcinoma. Both thick and
%:2% thin fibrous septa divide the
tumor into two components.

Ael4 Wihd qbFelgt U2 HCCH & F3o &
gpafct . F-3Hsbgdch. Anthony'” o4 -4 zhst
& HRetds] EgY obEE M 8)Efoqof g} F
abgk vl glch, 2 19859 Edmondsons} Pe-
ters'V= wWigha-EghA e b T gbEe] 47%
& A#Fcln vaustds HCCH §F fHelzla &
ded T =zdE HEsta glck 19859 Good-
man5"& 2492 W8 ofpo) 2ashy u @y
Aaheta] 54E 7lEswa, 4188 $E¢(colli-
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Fig. 7. A small cholangiocarcinoma area(CC) develops in a form of “nodule in nodule” within a portion of sin-
gle nodular hepatocellular carcinoma with perinodular extention(HCC). The adjacent hepatic paren-
chyma shows active macronodular cirrhosis. b. Higher power view of 7a, illustrating a central ductal
cholangiocarcinomatous differentiation within microtrabecular hepatocellular carcinoma.

i et AL i : . oY i AF

Fig. 8. A small portion of
hepatocellular carcinomatous
differentiation{upper one thi-
rd) is admixed with ductal
cholangiocarcinoma(lower ha-
If} within a same tumor mass
(type 3).

sion tumors), A 2 #%: eo|sigt(transitional tu- A 3 &7 e YEEa] Hgade] obE o)A Feoks
mors), A 3% 4§ -w-4sHfibrolamellar tumors)  ¢lel] E§HAZ e B elebde s gl
22 sdseta Wity oFe] 24E stadslgled ey HCCs CCob £a8 30& of |52 oy 3
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Fig. 9. Intermediate cell types of type 3 combined form within hepatocellular carcinoma. a A portion of small
cell carcinoma of cholangiolocellular/intermediate variant with desmoplastic stromal reaction. b. An-
other area of the same tumor resembling so-called sclerosing hepatic carcinoma. Tumaor cell nests are

composed of 2~3 cell thick cords which are surrounded by inflamed fibrous stroma. c. Higher power
view of undifferentiated small cell carcinoma area.

Table 5. Reported incidence of combined hepatocellular-cholangiocarcinomas in literature

Authors Year No. of PLCA HCC-CC Percent
Allen" 19449 14.3
Peters™ 1976 4.0
JLCSG™ 1968-83 8,564 122 1.4
Nakahara'" 1966 25
[kikusa'" 1988 9 2.2
Kim et al*™ 1980 302 4 1.3
Kojiro™ 1987 293 10 2.5
Present study 1980-91 485 ) 1.6

PLCA: Primary liver carcinoma
JLCSG: Japanese Liver Cancer Study Group
HCC-CC: Hepatocellular-Cholangiocarcinoma

A0 2o A7te) wg AL U B4 BB A4 BEe] wdzAgsay wi
7] sj2id w7t ek 5 HCCE 9% A1) AAE=44 A48 Heste] dad Barl ek,
& AWy CCsbe) ghge] Bolakx| thov] CCE & o|abe] Agapalst =ty g wodzssiats 5
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el mE R WYY g shid S8 Ak
FrosE By 7od deagl ade] =)= 8hA
W olE e Ay A dEda e welr] ¢
e 2 el A ddrldde geE {54
A #AqE Bade] AW F 8qlo) Y +4F
F AL el S8 1e(Fa 1) do0e] HCCs}
CCEA7t H3d Hfele S22 M2 & @
da8lH =EFe JhMEs} SPAEF} 22} ghE R
w ¥Ase A4S0 fhedich F4 19 AS 7o
F 71 #kzt A Y2isl HCC % CCe] =al4s 2y

Fig. 10. a. A portion of atypi-
cal adenomatous hyperplasia
of septal bile duct by c si-
nensts infection in type 1. b
Frank malignant transforma-
tion of atypical adenomatous
hyperplasia of septal bile duct
into ductal cholangiocarcino-
M.

o), o] d= f-2ueleld fRE= HCCH 7h
wgizlql wele A = HBsAg ok/dal $haje] 7t
Zro| 47| e]e HCCrF fhe ¥ 42 #4=y, CC
g wsplAtR AzE= C. sinensis A FH7)
Felaty gh ghabe] AFd Sae] #AE - oy
2f wjd A Ze] oY Fader Y = o)d
AHE wolx gl A FeR w|fe] Frialz 543
dhet 7] e] ZHs AR Ak AR s 53
8 6ellHe oW dRF4H==2 ¥H CCRe <]
g Eaddaon FAY T o2 fql &
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Mg 7lEA stant. ok oldElA e ghylglde] ady
=] Hghdulwgl Falel't gl mala= CCr}
HAHA dafede] zgEe] sp= 4278 £8) B3
& 5 k.

A 2HE § 72 =] HCCsh CC7F M= o}
£ 44 7L BEdA 284" A2 4 E
of SRAEE Fhvbrr ST o detaAde v S
o] sfalsls FAeld HENE FEEq] oulgky B
i} (bidirectional differentiation)s ¥, =z}
cze @ FAWA ME G2 F FH/e L AhA
4EE YAFE zleletes Pl W AsE Afelch
o] wl 5§ gtFate] YAdre] aloled| wep F2ve
A}A]sh ulgo] steld Ao w Hztsh Foke) sh3
Atelel ] TR Huele #sfd FE=E glch Fo
2¢0 4= HBsAgah ool CCe ¥ s4l8 sy
Hete el WHe| gldew, 5 3HF diel ¥
E7el #Ealsts HCCrh 58 H48E a7 H
el o] 3 71HE 44 stz gl o)s) e FH
o 44E Y= AEe] |5 ¥o:s vy
G A E Fd wbshalAr zhgdle] gl | RE
obdlabd EEE Jebd sheAe] o w2 Hez 4
zhxleh

H38 o) okl E walckes Hola A2 Y
vl=EhA]gh b T} GAEF $A|de] 1A sbA|
Filgte] F2E BED, 21F U A Er} o158 =
+ Y4A=Eds FHAbe] Ay W g FEhe] Ak
o2 me ARS(E4L, transdifferentiation )&
AH o F57e ¢F9 "HdE g4 He A 5
i Foko] Aataialgd] Foie] el-E&e] hitde
2 EAsle A7e ALEAT, FE2E olFe 4F
Well AH2F MEFLe] EiiH dE HEF9 54E
vebl Al e zlez Salgr 5 gled, &4 5, 6,
7, 82] 2] Ao S8 5 sld Aech o5 4444
= 31 FzAdge M2 o E GEe] e R
434 4o Jebds A Fe] =8 AAEe sz
Aok o] ¥ H54] F ALF FEEHs FAAE
2] 24 A)7)e w2}t FH W B wldel &)} A
2 g gl =7 A Ee}l s Er) Gt
TY AL FERAH 7|8t §8] gtTEs} i
2 FEAEge A el Ho R u|Fe] A2 ¥
A 38 25eh el rHeAE S i #

Aok v|F A3 Ee Qdnrl A2 8l e Fa7)Y
+ 7H FreAdE 4AE A 5+ goy, E AF
FddlA pubdE-2] FE oy 82 do}
#ilde svpeicin Al s '

Z8 84 #H¥e= F489 HCCHe HAgziye)
CCH¥e] 5 vigd4dE Bela] @ Exfssdc
ul, gatpadi=l Fobd b EA He sz )E
o] fidzalgatago 2 AFPe| digle 2F4 ¥hi-§
Ko 4% AHE4 HCCH Astd zsdEg 24dslq
o1t CEA % cytokeratinedd$ ¥o|ys #Er &
A FAFeH oFHd AAE s slEE Alake F
L gleh ehde] o d4elME FAAH AESe] 3
 9hEa g sl A A Ee] ooyl FEE o
it Aaelzle #HE 5 glch olsh FE FaH
HEEE 45 Wiy S S99 Lase gl
ten o5 H= FEaAAHE A4 99y HCC-
CC7} 47 7}ed= Wz gle},

Bed2] HEE hFEAN WP Y2, W=y F4
P e (F 6)dMe HaA FAe] F42 CCe
e, 23 Fo MW AFPe w2 E7H(>
2,000 ng/dl)7} el s ise] dAwwe] HCCHY
7hedde] abHeoz YE Ar|EHed. dH4=2F
o] 44 Fhod = alof i ApAgl #ujHH HPPE o
4% HCCH#7F CCiellH Hgorl o F8e
1 w8 CC—F= Wy # 39 shFelddd =
o2 HeiEgla, Apdwiwe] otE = HAEI
HCCH 71s4& Alalstdel. webd o] S8 st
o2y C sinensis 95 fHd8 hxy @3y
TS E AAstsed 1F 4% €8] HCC-HHe
A tEbE 2l Abeel M apgaiis HCC= of 3=
HE s Aabela sle Yano% '3 A Aql
HCCHA 4= He H2f FFANEF(KYN-1>E A
whalg ot Ao 2 o HxHe] AN} AR
ilEE 7hAE gle Ao fel=Egle, o]& nude
mouse=l] ¢|F | (hetero-transplantation)® sl
oy AAE vl ¥y FHEF EHY AE
AE P sl ol=¥ 318 WY s
o] Z7|ef= FHE e FRAES Shield 7]HF
Fokeom HAsia]gh 4 =] aie] wiEe] e
#ed o] 52 7} o E AEAR 23S 5 s 7}
4% AlAEEa gic).
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featdegr wigy oFE TS TS A
2 df 544 2o welgA g =& 5= A
f-= sk S48 1-d= Fo ddee fl4& 5
v Fu e Wl g welyE F3(CCle ozt &
FH4EF He FAHCCKFE 4448 FA(H24 &
AR EANFe s A1 W WY HFE oAEd
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