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The role of small cells and oval cells in the cholangiocarcinogeneis in
hamsters infected with Clonorchis sinensis
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Abstract . This study was carmied out to examine the role of small cells and oval cells in cholangiocarcinogencsis i the
hamsters infected with Clonorchis(CC) sinensis.

Forty two female Syran golden hamsters were divided into ewo groups. Group 1 was for the induction of the cholan-
giocarcinoma, which was infected orally with C sinensis and given dimethylnitrosamine(15ppm) i drinking water tor 4
weeks. Group 1 was served as control.

More than 5 heads of hamsters i cach group were sacrificed at 4, 7, 11 and 15 weeks after the beginning of the experi-
ment. The livers were examined histopathologically. clectron microscopically and immunohistochemically.

The results obtained were as follows ;

1. Cholgiocarcinomas were occurred in 1 of 6 animals at 11 weeks and in 4 of 6 animals at 15wecks atter the begin-

ning of the experiment.

2. Small cells and oval cells were proliferated around the portal triads from 4 weeks and peaked at 11 weeks, and slight-
ly decreased after then.

3. The strong positive reaction to the @ —fetoprotein was shown in many of small cells and oval cells. But ductlike oval

cells, which were arranged rosette form, showed weak positive reaction to the @ —fetoprotein.

4 Most of small cells and oval cells showed negative reaction to the cytokeratin. But weak positive reaction in ducthike

oval cells, and moderate positive reaction in cholangiocarcinoma cells were observed.
These resules suggested that cholangiocarcinoma induced by infection of C sinensis was believed to originate from the pro-
literated small eclls around the portal triads which would be able to ditferendate to the oval cells, ductlike oval cells, and

cholangiocarcinoma cells gradually.

Key words : Clonordhis sinensis, cholangiocaranogenests, hamster, small cells, oval cells.



M B

HEcke A AAFY 64-25%F A s
- o, @, 83, de 58 29
OMOMW z’ol dAEE e

_..T.

3 Ihr Qﬂ?ﬂ-/ﬂog L}‘L"Lﬂoﬂ }] A(])Ig].
= {FEF R Clonordhis sinensis\t Opisthorchis viverrini €]
ol FiQ1g) o wrE o

QiAo ApARs HERA @ e
(Hgge) ANk el E s ool WA o
: 9] ;q Qo 4 §L7i e} o o] P.i_zsLxl o X}%—o}&i %L
a4 ¥} R ahEo) WAsE sow ojas
of gtont #itel we AFAFel o8] et v
ol A 3}aHEE Fof Al Hz_O]ﬂ enzyme altered foa
L nodulesS §3%A4 dbgo g e BlgE ¥
olw o)t AlESo] ol 4 4Eo) ahsl/mrh
, ‘5}6“4 Ly 15 2ol o3 Z7]ol] FAsk= Al
@& Az g oval cell populations) = 71559
plunpotcnt hVLr stem celloll Al SFA| X7} f-efi ghoka=
N EF o)Eo] AAlE] L YRR,

ArolM setEda Jd e “’“&‘*’Véé 7 Ay
A} 5440]4 /}olo] WAl 5|7 EcS

o 7 = =
AE Eiz et e dS L}E}L}{‘- N EFTho] 28
Sty Ao w HIEQLPT olE MEYdure Mg

i R apael ot 28 ZHil Qv oval coll B bi-

le ductlike ccllolet B89 FAMEY ol x F

A2 BAdo] 2 v A] & small periductal cells

i o] g ge AFAEYE oval cel H

e ol E Al MEe] Fuon A '1‘—"’“}‘:1] *ﬂ%
o]

A |
ot A EAbole] FhdA #3te %—“J?l a
0 o

-fetoprotein@ albuming 4 AFsht- mRNAE 23

A= HEERZ FAE At ¥ Oval cel
Heko] oA NEZHGYL Fojg ks de F
wol wel e -fetoproteing #1) 5k M E o} uu]g}

v M E7F ThatAl drEbsiThE Sclirel A el

olaf A ALk
FhQrolut wheksghe] Wb go) RloiA o] e & ov-

al celle] E2) 2 71 g B2 A v) o] FolH
2tth. Woodchuck 7FS virus'o} 1312l BE <Hdnl
o] 2:9] large envelope proteinell o] & ZHAI X
oval ccll2] F23 #HAste] WS s, HE
E7hdoll o sk TR oval cdlg] 43 B sl
REA SR B E Qo

Farber’y= choline—deficient cthionined ¢3¢t 2=
AN A oval cell & o REFjol A T Bl AL

o it

m,

ety AgddA Boly $EdA4S Vel
A7) W2 B frebn H9Ren, Grsham
7 Portate UM 7R E BES F3A oval ot
Ay g B AR EAE, 139
transitional celle] A A Aolgtn Fastdnh 1
A} Scll 52 oval cello] Pl s B A E Qb
Al Bojok & afetoproteing #HIGHE A& Kol
L 9l7] W Eel oval cel®] 719 S W Exfsiv] V]
E8H stem cdl2 58 HEEAE Aol 88
th Sell# Dunsford®e 71-&2] ghsbd huieh mwl
“3* AHES A N2 F A EZZA stem cell
o] ZAEe T, Sdre A H Aol
M h Ee} Fad ¥R BsE 4 Ui stem el
of #AE Mgl Yot B

gy 3rEE del 93k vaelo) qugoﬂ 2)o]
A FEEZRE FUFHAA FAHEE oval cddlo]
gt ER =AY offte A s dy
"] J”*@Pl’ Atk B AP Pg%‘ 4 5“~7‘E19]

g’LoLﬂ 2}

1

el BEYE WS 2 ol £ siers
o Wty AshA HAlsAC

)
=
-

b

TE L

AEEE  J¥sEe st FEAMS G
A WA A1 5-65 Syrian golden hamster2 A 5©]
60-70g%) ¥A 20t E AHEEAT AEE polyca-
rbonate cageol] 59Fel ) §HAbEte] AHA Al 17
G ASAIN F A FAERT AEE ?}
AtEL: AEEES HalAtg (AR )E, N
FEES AFEA FFsH o, zd A gshol A
AR S E7E 2242, AHHETE 0E10% R fr 4%
A5 Aol A ’\HrO}a’E}

HEEZA ¢ 7FEE(Clonorchis sinensis) 2 ' Tr-'g
H57el g &t floﬂ’\] e 7“301"“*1 Ac
o] 9] %f%% ok QlFggiae 37C°ﬂ*1 30

AstE WEES ”‘01 0.147mm
() 8‘3"0 NaClg& el iyl A st
11] kil U] e ’O’P"ﬂ A 1004
o]_o% ;}oi

2o
o
. Tt
01»
=
:_
o
ofw
mi

Dlmethylnitrosaminegl 503 Dimcthylnitrosam-
ine(Sigma Co., USA)S HEF 17} vldehad 229

15ppme] B F3Ee slMste] SR daia

Ark

- 170 —



HETO HF 1 F vl
| el 2818], gl &2¢%0 delle
skt

dsez A9z
200k & vl A
1 228 Clonorchis(CC) sinensis 9S85 dimeth-
v]nltrosammc(DMN) 4F77 &5 4 Helz o
Fastinh 74 el HEMA F 47 11 =15
o zbzt suba] o] A4S BAAA RS AAE
o HAeEgd o)A HAly = Ay HAF 2
THE sl 2 el RFRe sk

N7 AT,

m?‘ﬂ&mpiiﬂ p_p‘él- : _L% s
0% FAE2TU 31
o U] )k]»():l o] ocl‘ &) t{l__(H 2 3" 3}
Ml #4-& A HF hematoxyline and cosin 32
4l des daag.

MRIOIZE BE 2 i Aol
W= oneleh 1o X%w A F sked 60-90mm A
2 2 e T unanyl acctate®t lead citrate 2 0] &
A sfa} 3 =b S u] A (Philips CM12)2.2 80kVell
A A sklo

D:ioﬂxxlﬂﬁ'-x" JlPéF Zhiful i 1
Eeel 540 Fae HANHAAM Fud g3
AL g A7) sk 2 A E M el ey
okeratin, @ —fetoprotein®] HE WS E Hsu $"o Al
&8 ABCH & HE et dAsdo. A8 133
A& mouse anti-human @ —fetoprotein(Zymed Labs.
INC, USA)# rabbit anti—cytokeratin(Zymed Labs.
INC, USA)°l o Biotino] -2t 22133 4 avi-
din complex¥= Elite ABC Kit(Vector Co., USA)E A}
&ataltt.

-8} TR ¥

.q‘
ol
y

N

s

<

o

A ARIRKES el A
a7l BAHom | ol Atz

FRA A st E LHHH‘}i

]
\

e

ax

Q) &) 8 7hA|E o] M ER
W&o} FhEtA 3 = A8 megalocytosis 7F %
B9 om we HelolA ol AHEe] AEY
o HRgoR ettt dpel Fehnee A

37} Waslo} B3] W Frlo] dPon we fol

A 4F L

a3 Wgol RANALL. ool 40E Y
15574 A A BEE R Wil o)A 1
2ol Fwol A A E] FAo] #EHYUL FHH
AEE SR make] HitHshe Ao

)8k &3 4gke] MEAE A gmall oz} Bl A
Axn e dYFEe 8g A A FEHo] FHF
oval ccllo] Mg A se] AAHFig 1).

AE 73 1 HY 475 E BHE megalocytosisit 7
Fol A w A A BHEEFY o A 757 o
S megalocytes?] WA 7 AL7E Flefs|o] B
cyted} ’\T‘&] a1 Al A g o

megalo-

olol
AR AR

ok aeloll M FErebgAaEe) Zhu g Flold w5
ol pEAL. | 29 wE Aol A 12

ofl 4 small ccll? oval cell®) S21o] 413 45 &)

s @AsHA JERGS Y small el oval cell¥0]

EAste] F2go] P e dels 3]

L og Y. Oval cello] F418 F-9oll M= 2oyl

oval cellE 0l rosctte FEf 2 vf A ¥ o] v)Fdl nh7}e)

TEE Fehe ado] F FEHUG el e
O

e 92 AN M EEe] YHEA WAHol U
o)l F9lo) AfrobAlEe] F4o] Eukso] 2l

”&"ﬂr 52 ’\7401 ”"“0“*1 HEElew v
&} 7” FAshd A
tﬁ (sl JL
=S ;lr&] ﬁUr.
small cell 2 oval cell
R oo A whabd

s S

A
]

9} FAlo] Bl & Hlafx|qlen
Fol #aEH U}

ool -5 3olloll Al wFo] BARAoY o]y FoF
F Al A oval celle] F2lo] wIwlalA L
ow @e HoJol A oval cell roscte FERE v A St

B o] £ gk,

60 % 1o A aretol Ao sk
g wasl AAWR Be Eh AR 4%
stel A A RES YAsL AUor FUhx
qe ar7h ey 4e Y Mol FEow
wpeste] Aol Ao FAsel A

oA GEE FASHA s 'Pil MAII‘r o
Edx

10l sglen we
* °|°ﬂ"1 1L AEES] F4lol MAg Wiel g4
o] ANTHFig 2). Gt d Fo) A small

o] AR T
1ol A 2 A
o whaehe 6ol & 44

el oval cell®] =71 @8] Faw
AE 155 DAY |50 A= A E
3t Aol wWidlo] #akg| Q)

o A} gk

EXROIEE 22 540 47 Al
2 osmall ol 78 T dAde g iR
it ol% AEFe e olAAARE 2 o
oy AXA HEES A gAY A% po-

— 171 —



lyribosome s A3 AR THFig 3). Small cell 2
t2ol o FHEH oval celle APFN A A&
221 dlon s xeke] wekyl g Wi A A EXE
o] FHalach, AF 750 FEEH oW small cellS
Al Z @AWl rough endoplasmic reticulum(RER) ]
3, 223} dsternac WOl &
745 2dE azdo] BrEEviR SHlTh
A ¥3517} 28 ductike oval cellse] ZojA] Mgag
A et do] 2 #FEA=Y L S micro-
villi7h 7] 2] ‘31%= Haek JoE ehdar Al
A3 11pe Gk Ao E Alolell A a4

oX

- A{Auh, },_1_0 U,g’]_;f;

w3k b

u 1 3 O
ogx olddMAel syl A E AU mitochondria
9} polyribosome &4 9] EAS Ad &4-% Jeh
= o1 small cell5-& intercellular space ’} AT A

Ho| fFdor EVE Ui 9 gHE By
(Fig 4). T3 9o Jay 25 AEd Al £A
o] o] intcrdigitationol 2 dharyjo] ddch A¥ 115
o ¥ gakel AuA g2 o] Aal $HYE o
thebr o A L AW polyribosomed AR A 7}
a2 whdyo] Ak 3 A 1’:"}0‘]0“*‘;*‘ desmos-
ome?} interdigitation®] & FaE A

O{oI ZEISIEIA 4724 AF 27IHE HEFRA
7HA] A E U small cell "% oval ccll®t 712] 2L cho-
langiofibrosis, ¥ #H%, sHekere] FA® o] FuA
Mol A a -fetoprotein ¥} cytokcr.an e g e
Table 1 % 204 3A}% wpe} ok

a -tetoprotein®] 2481 | Small cclie] A5 [ B

ol A ¥ 47RE AF 1557744 A)7ke] F o) =}
| 7Zre A nkg-ol MR o oval ol 73
G- AE 470l A= B2 ool A gdukgo] 3y
L AE 739 117 4 47 A9 Bk A
ub ekt el ok gdube g Holthrh #3153l
H3-g Bolv v #A8] gaHArh
Small ccll#t oval ccll®] @ *fctopr()tcin G
Taow gy whahy o] F9o A g A Lo}
Ao Yelr FA8 Heje] HAdN- %Kol A]
ATHFig 5). Oval ccllo] A WA rossetee & El
2 u)EE ductlike oval ccllse} o] §- 82 FAdHES-0]
Y}AL&],(] olg}:ob} 'r_%zlo w
2 HAE oval cllol *1""
ATk Fig 6). ¥ RE, ks W
ME o 7)Ee LUV“-”V'L‘L"“H”
) goko} o] A 3EAfolo A S %‘] small
cells¥ oval cellsoll 137 7ZH3E AN °] HEEAG
(Fig 7).
Cytokeratin2| 2+34

T
—
o

¢

b
R

)
g

091' we ol oo
B}

Al
.

=4
/&} 3} kA

Q,
oL

a& o g
0

oX
=
e ud
e
lo
o
-
i)

olN
;ﬁ

: Cytokeratin®] & 73 gh-

71&2 G4} oval coll @ FRHEARZF, P
E, daete] dulAd el °o“*”"'° o] #FH U
th e Az e ddsarta] S
small cello 4= ¥ whgol ﬂ’:‘}&] A g okch(Fig

8).
Oval cellol 112 cytokeratin®] A wH8-0- ¢l 244
B gAbabA EAE oA FEEA] agtort

3 ko
oval cello) rosette BEl2 W= AL} e Yoo M
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Group Weeks No.of animal Small ccll
4 5 ++
| 7 5 ++
n 6 ++
15 6 o+

— cabsent, + :weak, 4+ :strong, NO :not occurred.

(h()l:x_nglo— o (fh()];mgin—

OV"‘] “('cll _ ﬁh__r(_)sis ¢ ,h—(.)langlomn carcmoma
++ NO NO NO
e+ - - -
++ - - -
++ - = : B

Table 2. Expression of cytokeratin in small cclls, oval cells, and cpithehia of cholangiofibrosis, cholangioma and cholangiocarcino-

ma
7 Group - Weeks No.ot animal Small eoll
4 5 -
| 7 5 -
11 O -
15 6 -

— absenr, + :weak, ++ :moderate, ++ + :strong, NO :not occurred.

Oval ccll Cholzmg'l()— Cholangioma  Cholangio~
fibrosis carcinoma
- NO NO NO
+ 4+ 4+ NO
+ ot N ++
+ +++ B B + 4+

— 11—



= Rl ARk
vehhen sRHoR %7‘9 8 22 oval cellsol
M HE okdukgo] #AEUGHFg 9). SR
= EE’EZ‘ EW}%O] AAE Reoly o5 FHAEL

A ZA 8L oval clldll A+ oF3E <F
’é‘?}%ol T&E‘ﬂ‘ﬁ‘?}. da3dEE 2 gHEFE ol F

o

a M-r- AR EAN A AE B Sl AR
HFig 10). GRS ol % g JuH Eel A
o e e FAwgel wAHYoR o
@ s wEeb Al el Atz oFgurgel ok

[
2]

L

B AFHME HEFoRE 2 Thykel fuka] Hlol A

8}8H 212 dimethylnitrosamine(DMN)& 7§ 4191 =
Fojatgion) AFMA 1170 17%, 1550 67%

[e5

}m

of wytgd whajo] WA HATE olehE koo

Seo] Ry}l U A

WA 2 Lee $"7 Thamavit

oup A gol gloiMiz ofzhel Afols Halth 1
ejuh ¥ Age) A7 Lee $"EE DMN #ej7[ kel
AL Thamavit SR &2 487109 22 F
wol DMN Hel2te gaehs 8 & Asd

oF 4 Slsirt.
27k A B wbgrmdol A 7heke] WAl R A
ARG Farstd AGHAE Jool daiA HE A
ol A7t A%slo] gk whithA iR 9
shel A ojel7hA] Ao WsE vehle
focith nodule®] W& & #Ased FHE
o, '7-‘7—1‘4' dlcthylmtrosammc—‘ {_“1]31‘:
vhEbe = Q) *Jr% o8 FoFAYY,
; TR gkl ALY
°“ % T )\l_

xEr:L:
oz offf 2 = AV 0¥
oz

ox mE 2 N 2 o

|3

mzr
zﬂﬁ’hé

wapol A -4
53 oval clle] &8 EZ‘:}

v Aol A Aw AR
ol Bz olof| oval el FEHe %
152744 A% F7Eslol Price S
o]y ¥ 2@l &) o}
i o) A werat S ¥HEASIHA bile
ductlike cclle] Z=2e wal K a1skal Grsham ¥ Po-
reat /b BLLE oval cell#} Esk Alxeba sk
ol2] 8k oval cdllo] 2 AFol Mt A7 450
F9lo| &) A A o] Bl FREhaL &lo} vhelagel
sbel i vk o 7 ZAske A9 wke (HE E

HrJ
-lo{‘ Ar _1"\ -{Ol‘
=3

N

=

w7

>i

_>r.

b

)

g

i

Aadstil 2+ do] AAHAYG. A 73l
og EAY3E oval coll Y= A9HS AL
PR R I "P’:‘}E]mo‘ﬂ 71 FSlelis A
o] FAo| g Myt BRI sk

Firoll thekdt GulA Eetey /]15»0_5-—."1 stern ccll

o] EAlVE Ayl sl A ol A ML st
em cell EAoll g A7} ghas] [ Ea YT
7k ““3 oA stem ccll®) FAE FAEE A e w
Aakd Zo) A vlEE o, oval clllo] HAHIE
oF gl xR Had 5 ke A EAE 1A
3k Zloluks, Mo el Rolg UERt: oval
cll ¥b ol e} vl Al e HulQl-g uf wAlel

i

l

2 albumin, @ -fetoprotein, g]ucoseﬁ*phosphatase- s
o frd Ag vepdvtke dol A s, olw g
Aetata FAHEAE ol B4 HAE9} FAL
3t transitional cellolgb e B2 A2 Aok > ‘1%-?:
ATAELS THE Fgel 719 3o EAlsh:
stem cellol A g Aoz Azsta Aok Gr-
isham"' 2 oval cclle] AFE 4 facultatve stem cello] g}
el L ol vhofeh ek S EH S o
3w Ag g HAgAITE 8 *335}5]01 i"‘!éPVl
ufj Fole}il ATl Selr HEoll A 54449
cell S A AESHA AL} ghebA| ’E:a—_ —% }
A v "o‘-i{' &k multipotent stem cell2] —‘*Xﬂ: L 1
up Qlvk B A gelA HEMA F 4l B 4; 1 e
o W of] "‘1 small cellE0] @xad Q—Q- 5 e 5

stem

3} -
=

il

FA3% Aol #EEAY o) g small ul]° vhek

obo] wAIE 5 HFF A AL Exlshic
Rog #AHO oval cellibile ductlike cel)¥} ¥4+
Aol Sliz og A7tE A 270 3t
Hosmall cell& #7)7F cbokstar Hw G hal

AN ew, Az d FFA] F=9 AEE wmeer-
cellular connectiond 01541 A2 A5 7] 7 Wt
sl AAk oW small celle] & &
TAEAL ‘ﬂi\i_’;‘loﬂ 2 A E A7)
] polyribosomeo] 48 FvE FEUHE A RER
o] @t Fawol 1 ey AAUEYF EE W

o] Z el Al &l iy

10] Oi 03 o

o) A 2 Aok olEid &7 l > 2 gob gmall
cell& vja3sk xﬂ}‘a]. a1 vbekE| e o A Eo) A
W o) @ agh uiglg ol ¢ t:' Bl §d vl
al ‘Zlgf% 3 5}2” F oAk, small cclle] #hit

A3 287k o) ol 4 ow—-% 48 4 9ok

v meolxel Ase wliol % ul ol Al

o]

—173 —



Sell 5*#% Scll®} Dunstord®7} 543t F4°32 st-
em celld Roz AzEdv

Hixson#} Allison”el &]3HH oval cell& FUH 22
B3 24 §hgsle Holw 3% H olde Ax
olro g 7 glon oz g A Xl bile
duct cells¥ A EZ #3838 F Ae oW stem cell
Herel xghd Zol2ta stk Dunsford?h Sell'2
H = 9] neoplastic and preneoplastic {H&ol Al oval cell
7 Zh E gk 2% @A Ao FsjM B
dtdedl Solt-Farber R™o A A2 thE Walo] &
A3t oval cell bile ductel] A2 th2 A ¥Hg-3t=
Aoz d3AY. @ feoproteine AL THtell A
A E #3819 553 marker©] AL cytokeratin® H3
A2 F3le] 553 markerolTH. @ ~fetoprotein
2 gAr)Y Fa IR A=2 A3 A=
A 21&HA ¥out Y - =E5H 27
o @3] FUHP. o]#d a fetoprotein®] %7}
- oval cell®] FHof o3 Aoy HAFHYD, «
-fetoprotein A 2Fh &S N EFI NEFAFY
» g M zEseer Y3t #A 7} ke Aol wh
Ak £33 cytokeratin® 4 I M E 9] intermediate fil-
amentE FASIE DHAZ M2 T2 239 A
A EFS A7 189 ¥3l9} 7|de T
e 572 f8sivn s

¥ AHAGME small cell® oval cell®] #3He} 719
& golr 7] YsiA « fetoprotein? cytokeratin®] H
Az A5 e BEE AAIS A7 small cell> o -fe-
toprotein®l ™3 ek FANES YERATE Du-
ctlike oval cellol M= cytokeratindll & 723t F3ure
S B2l ¥l a -fetoprotein®l] g ¥HE-& .ol
%S A7t g ot d@d TS g 4
HH E= cytokeratindll & ¥HE-E A 2 @ -fetoprote-
inoll &= wH-§-512] gkgich ole{ gk AvZ Ro} small
cclle oval cello] HlsjA EBHY 7t T Ml ¥et A
e e dFAE] BAste FH4Y stem
cellolgtir FetE| e}, wekr £ dFPolx DMN#
HES Foz A gaAge] 2L small cellol A
H 25 0] oval cel2 F8¥ F o3& thA] Algd
& A ductlike oval cell2 HS 2o Ay
e Aoy Wolzith

d 8

A 2~ €lol 7t & E(Clonorchis sinensis) & FEAZ
&, DMNS ¢42 54939 fosc G349

AR AS Welx2A e, AEe|EF, HARE
3ty wbio g AFsd gy e ARE 49

1. gk A 1159 60l 5 161(17% )7 24
HAom 15500 64l F 4ol (67% )7 LA SHATH.

2. Small cell?} oval cell A 4FFE FARF
Aol Al F21317] Aldtst] A 115 Hof Est
dom 1 FHEE Ha gaAsiyr

3. %2 72 small cell® oval cellll A @ ~fetoprot-
ein® g FA4urSo] FAF A oval cello}
rosette B2 D3 ¥ ductlike oval cellol A& v] st
Fdukgo] AR ALt

4. F29 small cell® oval cell& cytokeratin®]
S JEPH 2y ductlike oval cellofl A= 7 oF
g Fgub o], GHIMEANM = FHE SRk

1

o]’dg FH3A B o HFFol o3 et
A Fol oo ZHAH small celll A Bl E¥
oval cell®] ductike oval cell2 #3744 AX @
dxe AYPEcin FaH U

A2ug

ree

1. Belamaric J. Intrahepatic bile duct carcinoma and C
sinensis infection in Hong Kong. Cancer 1973 ; 31 : 468
~473.

2. Carthew P, Edwards RE, Hill R], Evans JG. Cytwoke-
ratin expression in cells of the rodent bile duct de-
veloping under normal and pathological conditions. Br
J Exp Path 1989 ;70 : 717~725.

3. Dempo K, Chisaka N, Yoshida Y, Kancko A, Onoe
T. Immunofluorescent study on @ —fetoprotein pro-
ducing cells in the early stage of 3-methyl4-dimeth-
ylaminoazobenzene carcinogencsis. Cancer Res 1975 ;35
1282~ 12807,

4. Dunsford HA, Sell S. Production of monoclonal anti-
bodies to preneoplastic liver cell populations induced
by chemical carcinogens in rats and to transplantable
Morris hepatomas. Cancer Res 1989 ; 49 : 4887 ~4893.

5. Dunsford HA, Sell S. Chisari FV. Hepatocarcinogen-
csis due to chronic liver cell injury in hepatitis B virus
transgenic mice. Cancer Res 1990 ; 3400~ 3407.

6. Evarts RP, Nakatsukasa H, Marsden ER, Hsia CC,
Dunsford HA, Thorgeirsson SS. Cellular and Mole-
cular changes in the carly stages of chemical hepato-
carcinogensis in the rat. Cancer Res 1990 ; 50 : 3439~



Fig 1.

Fig 2.

Fig 3.

Fig 4.

Fig 5.

Fig 6.

Fig 7.

Fig 8.

Fig 9.

Legends for figures

Liver of the hamster -infected with € sinensis and followed by treatment with DMN, 4 weceks after treat-
ment, showing nodular hyperplasia of small cells(large arrows) and oval cells(small arrows). H&E, X 4(0).
Liver of the hamster infected with C sinensis and followed by treatment with DMN, 11 wecks after treat-
ment, showing cholangiocarcinoma Note irregularly proliferated stratified tumor epithelia and “gland in glan-
d”(arrow). H&E, >400.

Electron micrograph of small eclls and oval cells of liver in the hamster infected with C sinensis and followed
by treatment with DMN, 4 weeks after treatment. A small cell(s) has poor cytoplasm and few cytoplasmic
organclles and more condensed nudear hetero—chromatin, and another small cells are rnch in dilated RER(r).
Oval cell{o) shows cuchromatic nucleus and basal laminaarrow). Uranyl acetate & lead citrate stain, X 6,400,
Electron micrograph of small cell and cholangiocarcinoma cells of liver in the hamster infected C sinensis and
followed by treatment DMN, 11 weceks after experiment. Abundant mitochondria and free ribosomes are re-
markable m the activated small cell with heterochromatic nucleus. Distended intercellular spaces(s) are also ob-
vious between cholangiocarcinoma cells. Interdigitation of cytoplasms of cholangiocarcinoma cells are
obvious(arrow). Uranyl acctate & lead citrate stain, X6,400.

Liver of the hamster infected with C sinensis and followed by treatment with DMN, 7 weeks after treaument
showing & —fetoprotein positive reaction in periportal nodular hyperplastic cells. ABC stain, X 100.

Liver of the hamster infected with C sinensis and followed by treatment with DMN, 11 weeks after treat-
ment, showing @ ~fetoprotein positive reaction in the small cell(small arrow) and individual oval cell(large
arrow), but not in ductlike oval cclls. ABC stain, X400,

Liver of the hamster infected with C sinensis and followed by treatment with DMN, 15 wecks after treat-
ment, showing @ —fetoprotein positive reaction in the proliferated small cells and oval cells among cholangi-
ocaranoma cells. ABC stain, X400.

Liver of the hamster infected with C sinensis and followed by trecatment with DMN, 7 wecks after treat-
ment, showing cytokeratin positive reaction in intact ductal epithelia and epithelia of proliferative bile ductule,
but not in nodular hyperplastic cells. ABC stain, X40.

Liver of the hamster infected with C sinensis and followed by treatment with DMN, 11 wecks after treat-
ment, showing cytokeratin positive reaction in most of ductlike oval cells and some individual oval cells(ar-
row). ABC stain, X400.

Fig 10. Liver of the hamster infected with C sinensis and followed by treatment with DMN, 7 weeks after treat-

ment, cytokeratin positive reaction in cholangioma cells. ABC stain, X200.
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