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Role of Acinar Cell in Hamster Pancreatic Carcinogenesis

Byung Kyu Park, M.D., Hye Won Chung, M.D., 8i Young Song, M.D,,
Seung Woo Park, M.D,, Jae Bock Chung, M.D., Jin Kyung Kang, M.D.,
Ji Eun Lee*, Sun A Kim*, and Han Soo Kim, PhD.*

Department of Internal Medicine, Institute of Gastroenterology, Brain Korea 21C Project for Medical Science”
Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Considerable doubts still remain about the earliest lesions and particularly, the cell origin of
pancreatic cancer. In this study, we investigated the serial morphologic and cellular changes, and the expression
of cyclin D1 in a hamster model with pancreatic carcinogenesis induced by N-nitrosobis (2-oxopropyl) amine (BOP).
Methods: Twelve Syrian Golden hamsters were administered 15 mg/kg of BOP weekly for 12 weeks. They were
serially sacrificed at 16, 20, and 24 weeks. The specimens of the pancreas were examined for pathologic changes
and stained with cyclin D1 and BrdU monoclonal antibody. Results: The serial morphologic changes were gradual
loss of acinar cells, progressively increased tubular complexes, and perilobular and intralobular fibrosis with the
lapse of time. These newly developed transformed tubular ductal structures seemed to be originated from the
acinar cells. The cyclin D1 overexpression and intense BrdU labeling were observed in the early event of tubular
complex formation. Conclusions: Pancreatic ductal adenocarcinoma may be originated from the acinar cells via
possible transdifferentiation from acinar cell to ductal cell or proliferation of multipotent stem cells located in the
acini. The overexpression of cyclin D1 may play a major role in the early stage of carcinogenic process in
BOP-induced hamster pancreatic cancer. (Korean J Gastroenterol 2003;41:138-144)
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Mouse, guinea pig, rat 5¢] R4 UGEAE FoI3)
g wf WA FE(acinar cell) 7191 #A}Le] LA
2B A= QAL FAG ABAL AT FHYE Kol
L AAste] whAsly] wiiEelch. 1t obF 7Rl HiAet
o] ok A F 7)ol YA Fedsie 7IUAEI}
s ol AEUAE A LA v glov] HT Eof
ol #Ate] HWAToNA 7|USA FUEAE REG
£ o s Ee] AAFH Qi

o14| #AIe] 90% o)A H|WA|E(ductal cel)e] EH
e Holx 9o} AA zAYHoZ AL FAHI =
AEL] 90%E ALGMNER o]FoiA glar vhA] 10%7Te]
AT E g AT Edslet cel)7} xRS o= HL
QA #Arete) FRAE Nt B2 JFHE A B
shtel wiZe] H3 Qlek ololl AA E71MES] ML 0t
gro 2 slo] AUAIE i AFAES ARAERe] o]
o] ukel FAS 27| DAY AEAE A= Ut

Cycling MEZF7|0] wje} FE7} wWshe o]/Z olF A
HR A2 GlollH $7]29 A% 2Ashe Gl cyclin
3} G2oll4] M7] 29 &g 23 mitotic cyclin®. &8 -
Bk Gl cyclin FollA 7b4 Fad 98¢ 3 AL
cyclin D12.& cyclin D12} 3pi#-- HEF7]2| zR8 4
st wgt #RPew AgsiA s AR dEA 3
o> 2 £717) cyclin D1 B9 Sl Wt #Ae) F
2% e o Aoz BaEPn’" cyclin D19 Ty
Fo| shabe] Hakglh el Auge HaE gk 2
Zv} HMEZR7) F G178 ZA%h= cyclin Dioj A<t
ukol #AoA ojwd HEg s 2 J1H2 FoldAlel
theialE ob&7kAl FEeislAl B33l vl girt
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1. CHa

80-100 gol Syrian Golden ¥1&E] 45 24wle](Charles
River Lab., Boston, USA)E tjAle 2 #qict Y2E+= &5
293 AHdl wel 231279 A8 59 60+-5%9]
ANGES A EFe) A% B ASHUG & A
$ AR antelH wixIstod 12417kt W} o5& Wl
o] F913, 41 4H10-12 g/100 )¢} E(15-20 mg/100 )& =t

FEA TFH FoA
2. 4y

1) HAEA HER F

24u}2]e] Syrian Golden |AEIE 12v}2]4 2702 1}
o), 812 12n}e]ell= BOP 15 mg/kgE & 134 £ 123
ol A slsiARR R WA 12ukel= el
< Zofalqivh. BOP Fof A% Aoz 165, 205,
247t0]] Zzhe] FollA 4uleld-& 3] Bsled A =2E o
o sjebH ¥l AHg THEAHFig. 1)
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Fig. 1. Scheme of overall experiment. Syrian Golden hamster
received BOP 15 mgf/kg or saline weekly for 12 weeks, and then
were serially sacrificed at 16, 20, and 24 weeks.
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AZ 249 BES Gohir] Sstod, Y2EIE 344
F)7] 2417F Aejl 75 mgfkg BrdU (Sigma Chemical Co., St
Louis, MO, USA)& phosphate buffered saline (PBS)ol] 3
oj4] B7F Wz FASI” BrdUel e Wz
e A-g o] g3lod WAt
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a Xe)HE zARIIh
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stebyl Tl AWg doietdsleta ol d-E(ethanol)oll
A] A¥H4=3Hrehydration)s} 3t} PBS §-H(pH 6.0)0ll 274
39 @2 ¥ wlgh-E(methanolol] &3l 3% ISt

Z(hydrogen peroxide)oll @7} Aol 1087+ W3] +

qieh. ol % PBSZ 224 33) A% ¥ PBS7 SolqE
8710 W3 ulolz 2} 2iellA 387 Foich PBSE
# 2 ¥ blocking antibody 2 10%-7+ ¥ 2|8 ¥ PBSZ 2%
) 33) AHe}, cyclin D19] AAE AAAE 14 A
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(A3 sHEE 34, Novocastra Laboratory Ltd., Newcastle
upon Tyne, UK)E&, BrdU2] ZHAE f8iA+ rat anti-BrdU
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AXsted 4collA A Xs et ohed PBSE MM
Z 2% ShAE 3087F Ax)sla PBSE 284 33 AlEs)
911, streptavidin-peroxidase conjugateo]] -FH(incubation)dt
& AEC kit (Dako A/S, Glostrup, Denmark)Z & v 73 s}ol]
A bAlS sl31 PBSE 414 ¥ Mayer's hemaloxylin®. 2
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Fig. 2. Serial changes of pancreatic histopathology of BOP treated hamster. (A) Normal pancreas was obtained from control
(H&E stain, X200). (B) Acini were replaced with newly developed tubular structures in 16 weeks BOP treated hamster (H&E
stain, X200). (C) A newly developed tubular structure is noted to be limited focally to some lobules in 16 weeks BOP treated
hamster (H&E stain, X200). (D) With time, more acini were replaced with newly developed tubular structures and at last near
total pancreas parenchyma were replaced (H&E stain, X200). (E) Proliferation and distention of newly developed ductal
structures in peri- and intra- islet of Langerhans are observed in 20 weeks of BOP treated hamster (H&E stain, X<200). (F) Ductal
hyperplasia is observed in existing main pancreatic duct in 16 weeks (H&E stain, *X200). (G) Marked papillary hyperplasia and
metaplasia are noted in a newly developed tubular structure in 20 weeks hamster (H&E stain, % 200). (H) Metaplastic duct lined
with tall columnar epithelium and adenocarcinoma is noted in 24 weeks BOP treated hamster pancreas (H&E stain, x<200).
(D Well differentiated adenocarcinoma is noted in 24 weeks BOP treated hamster pancreas (H&E stain, <400).
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A AEA AFANEZ FA= A F-E31A| (tubular
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Fig. 3. Cyclin D1 expression in pancreatic tissue of control
and BOP treated hamster. (A) Cyclin D1 immunoactivity is not
observed in control (cyclin D1, xX200). (B)-(D) Cyclin D1 is
noted in the nucleus of newly developed tubular epithelium in 16
weeks BOP treated hamster (immunohistochemical stain, X 100,
%200, and X400, respectively). (E) Nuclear cyclin D1 immuno-
activity is stronger in 20 weeks BOP treated hamster than in 16
weeks BOP treated hamster (immunohistochemical stain, < 200).
(F) Numerous and stronger immunoactivity is noted in well
differenciated adenocarcinoma in 24 weeks BOP treated hamster
than in 20 weeks BOP treated hamster (immunohistochemical
stain, X 200).

EAE Aojoll4] BAFL2E FATE AETL FA3E
£7& BYckFig 2B). & 7|E9 #iF Ao A FdA
5 A7 Aol whel FaAle] AYEn 4 peg
AP e FAE WAE o HFig. 2F), AW HB
22 A5 2 A FEIA7E A s gl e
A\ 7F 3ol wret oA EES] AR wlHRH A F4
T} o}l€#] 3} (metaplasia), 2}A]3}(intraductal carcinoma,
carcinoma in situ, invasive carcinoma)?] chAF W& B

%Jth(Fig. 2G-I).
3. Cyclin D19 W#

Cyclin Dio] g MEE ABALE Y4=EE W8
2 ¥ (cuboidal) 2] A FRT HE o) 7}atA
A A5 ArkFig. 3). HzToll A AAES} LT EollA]
= HEEA AU, Fel YRR ABA R o]
HE A5 doovt 2 AEe F4) vv|sisickFig. 3A).
BOP FoiFollA = A4 #AfF=o AL o4
cyclin D128 2% Hubs o] #4¥ gl ch(Fig. 3B-F).
Cyclin D1¢] Fui#l e qt#} zpA o] o9 7] whA|ol| A5
Bl B= 7] Atslod, AMAETL £AE 7] ARt A
B2 BTz} YAE = T8l 27 dANARE T8
8 cyclin D12] Fhdlo] =i XvHFig. 4). Al 7te] 7z
sl PAT2E FASE AWAES ZA% ] e
cyclin D1 472 E FASE o5 HjshA| Eoll4
o] FAE el 16FTollA= W ol 18%, 205
ToNAE 29%, 24FTNAE 52%8 A|7to] ZageE,
HABAEY (PG, GAE AH Agez ARPLSFE
cyclin D18} W&o] #As] Frlstda ¢ 73 uhs-&
BchFig. 4).
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Fig. 4. The percentage of cyclin D1 positive cells in the pancreas
of BOP treated hamsters. Expression of cyclin D1 in BOP treated
hamster increased with time (p<0.05).
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4. BrdU2| W#

Aoz AYsle AP F AXFHEY} e
23}, o] K917} cyclin D19] W} Lxjel=A & Yol
71 $13) A 2412F A BrdUE 8] Bl FY4stsl
o BrdUe 543 o2 F43e A3Ee] DNA §4 7|7t
ofl DNAol A¥=e E4o] SlojA AEFAEE Yol
ol ol &5 B8olth” BrdUE EXE Y2EelA o
ZgollAe v|oksiAl WEE, vlE BOP FoiF9] 7]
£9) A8 F=oNAE BrdU W] 4 EF Hel7|e 33
ou o ZEr} vkt vhy, LA EeA oy Aoz
FAEE BTz AR GAAE ol e A7
Y FYEE HUckFig. 5). o9 2 BrdU W £4

S o4 A4 B 2717 274643, cyclin DI B
ol MR Z7kske A3} vlalislel ZbslalckFig. 5).
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Fig. 5. BrdU positivity in the pancreas of control and BOP treated
hamster. (A) BrdU immunoreactivity is not noted in control (BrdU
stain, X 100). (B) Weak BrdU immunoreactivity is noted in
existing ductal structure in 16 weeks BOP treated hamster
(BrdU stain, x100). (C) Acini were replaced with newly
developed tubular ductal structures and scattered strong BrdU
immunoreactivity is noted in the epithelium (BrdU stain,
x200). (D) Numerous strong BrdU positivity is noted in the
ductal epithelial cells of huge cystic structures in 20 weeks BOP
treated hamster (BrdU stain, x?200).

il 'S

AL Keras 37, pl6, p53 9 DPC4 52 -4
7 9 FFA AR Holz} w9 w3 A== ghe
2 o5 fAA 257t AIEFY) F Gl F7]9 checkpoint
A ol] Fofdlehs Ho g w|Fol, Gl7]e] ¥3r} HAt

Hiol Bl o] F3 A8E ¢ Aog 47t Cyclin
& AEF7|9 AP A= FR, o] F Gl
FojstE cyclin DI Gl7]olA SV H3E zHs)e
7B a3 dwiA g el ik Cyclin D12 cdkd/6
(cyclin-dependent kinase)¥} ¥} retinoblastoma (Rb) %hul
Ag QAIAA G1-S7] Al F a3k 2421 E2FE Rb
il 2 BE] §elA) sto] o Wo] AA fEQAete] A
&g frste] AA FEUAT 8AdstEe] G1-87) A%
#3218k}, Cyclin D19] 8L G1-87] AgkHe FA 3,
Axe] ZAl3 BiE FAsle] FFH = AEST]
=z s8& A Hol % FAE xasA "ok A7
53 g

Cyclin DI 49" AE¢h"” 4R dialeh” A
ALY @ A Sella wde] SvtsEe, 4
of, ol #AAE Solld= cyclin D12] Fhido] Bt
|39} dgEcka B vf Qo' @A7A| cyclin D1
£ oE] GFNA HUEE Bl myc, ras T FHAA
ol 98 F=57,* cyclin D1g wWdsls wael ujo}
AGolAE A ZEAl(embryo fibroblastic cell line)E F3}
A& w AF5F(fibrosarcoma)e] FEH H & £ ),
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