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Establishment and characterization of a cultured cell line derived from 
nitrosamine-induced pancreatic ductal adenocarcinoma in Syrian golden 
hamsters 

Seiji SAITO, Nobuyuki NISHIMURA, Yoshiki KUBOTA, Kunio YAMAZAKI, Takashi SHIBUYA and 
Hiroshi SASAKI 
Third Department of Internal Medicine, Toyama Medical and Pharmaceutical University, Toyama 930-01, 
Japan 

Summary: Seven kinds of pancreatic ductal adenocarcinomas induced by N-nitrosobis(2- 
hydroxypropil)amine in Syrian golden hamsters were established as transplantable tumor lines on 
syngeneic animals. These tumor lines were all well or moderately differentiated adenocarcinomas, 
showing various velocities of growth, unrelated to the grade of histological differentiation. A cell line, 
designated HaP-T1, was established in continuous tissue culture from one of these homografts. The cells 
grew in a monolayered sheet with an approximately 17-hour population doubling time. Chromosomal 
analysis revealed that the modal chromosomal number of the cell line was 44. HaP-T1 cells showed 
apparent tumorigenicity both on syngeneic hamsters and athymic nude mice, but they grew much faster 
when injected into the former animals. Morphological characteristics of HaP-T1 cells and tumors 
induced by HaP-T1 inoculation in both animals revealed apparent epithelial characteristics resembling 
ductal adenocarcinoma of the pancreas. These transplantable tumor models will contribute to the further 
investigation in the field of pancreatic cancer. Gastroenterol Jpn 1988;23:183-194 
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Introduction 

Pancreatic cancer is one of the most  dismal 
cancers of the digestive organs at the present  
time. In recent years, there has been an 
increasing interest  in the deve lopment  of 
experimental models  of chemical ly- induced 
pancreatic cancer in animals. In 1974, Pour 1 
described an experimental  model  of consistent 
pancreatic carcinogenesis following chronic 
nitrosamine adminis t ra t ion in Syrian golden 
hamsters. Althogh pancreatic tumors  in this 
model resembled those found in humans  in 
morphological and biological aspects, there 

have been  only a few studies of established 
transplantable pancreatic carcinoma lines of 
ductal cell origin for detailed ongoing biologic 
investigations 2-6. Moreover,  only a very l imited 
n u m b e r  of reports have been made  about estab- 
lished hamster  pancreatic cancer cell line in 
tissue culture 7-9. We have developed seven 
kinds of homologously  transplantable tumor  
lines der ived from N-nitrosobis  (2-hydroxy- 
propyl) amine (BHP)-induced pancreatic 
adenocarcinomas arising in Syrian golden 
hamsters  and have propagated a cont inuous 
cell line in tissue culture from one of these 
homografts.  The present  paper  describes mor-  
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phologicai" and biological characterization of 
this tissue cultured cell line designated HaP-T1. 

Materials and Methods 

Animals 
The inbred GN strain Syrian golden hamsters 

were obtained from Nippon Institute for Bio- 
logical Science (Oume, Tokyo) and propagated 
by sibling matings in the laboratory animal 
center of our university. Athymic nude mice 
(BALB/c, nu/nu,  from Nippon Clea Co. Tokyo) 
were also maintained in a conventional 
condition. 

Induction of tumor 
Fifty five female golden hamsters, 8 weeks of 

age, were injected subcutaneously once a week 
with 500mg/kg body weight of BHP (Nakarai 
Chemical Co. Osaka) with saline as the vehicle. 
Five hamsters were injected with saline alone as 
controls. Several animals were sacrificed at 
every week 15 to 22 weeks after the initial BHP 
injection. 

Homologous transplantation of the pancreatic 
tumors 

The visible tumor nodules in the pancreas of 
the autopsied animals were excised and 
minced, and the fragments were transplanted 
surgically in the dorsum of syngeneic hamsters. 
Tumor growth was monitored by measurement 
with vernier calipers once a week. When tumor 
diameter reached about 15 to 20mm they were 
excised for serial transplantation and 
histological examination. 

Cultivation in vitro 
One of the homograft tissues (designated 'J', 

in the third passage) was excised and finely 
minced by scissors into small pieces under 
sterile conditions. The minced tumor tissue was 
placed into Falcon No 3001 tissue culture dishes 
(Falcon Plastics, Oxnard, Calif.) and 12ml of 
Eagle's minimal essential medium (MEM) 
(Nissui Seiyaku Co. Tokyo) supplemented with 
10% fetal bovine serum (M.A.Bioproducts, 

Walkersville, Maryland), gentamycin (20rag/l, 
Schering Corp. Kenilwarth, NJ), nonessential 
amino acids for MEM (10ml/l, Flow 
Laboratories Inc. Rockville, MD), glutamine 
(0.3g/l, Nissui Seiyaku Co.) and sodium 
pyruvate (110mg/1, Flow Laboratories Inc.) was 
added into each of the dishes. The culture 
dishes were then incubated at 37~ in a 
humidified atmosphere of 5% CO2 in air. The 
culture medium was changed twice weekly, 
During the early weeks of primary culture the 
epitheloid tumor cell colonies and fibroblastoid 
cells grew in mixture. After the consecutive 
culture for about two months without passage, 
the mesenchymal cells stopped their growth 
and the epitheloid cells predominated. The cells 
were routinely passed with 0.25% trypsin: 
0.02% EDTA solution in Dulbecco's modified 
phosphate buffered saline (PBS) (all from Flow 
Laboratories Inc.) every 3 or 4 days. At the 
present time the cells grow as an epitheloid 
monolayer without fibroblast and have under- 
gone more than 150 serial passage. The cultured 
cells were free of mycoplasma contamination 
when tested with Hoechst Stain Kit (Flow La- 
boratories Inc.). We designated this cell line 
HaP-T1. 

Growth characteristics of HaP-T1 in vitro 
The cells of the 40th passage were used to 

determine the population doubling time and 
saturation density. 2x10 s of HaP-T1 cells were 
placed in triplicate culture dishes (Falcon No 
3003, 22cm2). Cell numbers were determined 
every 24 hours for 5 days. The numbers of cells 
per dish at each sample time were plotted on 
semilog graph paper, and the cell population 
doubling time and. the saturation density were 
read from the graph. 

Chromosomal analysis 
The cultured cells of the 40th passage in 

exponential growth phase were treated with 
0.1~g/ml colcemid for two hours at 37~ The 
cells were trypsinized and treated with 
hypotonic KC1 solution (0.075M) for 15 minutes. 
The cells were fixed in methanol:acetic acid 
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Table 1 Incidence of pancreatic cancers in Syrian golden hamsters injected with BHP 

Times of BHP Number of 
injection hamsters 

Number(%) of animals with pancreatic cancer 

microscopic macroscopic transplantable 

0 (control) 5 0 (0) 0 (0) 0 (0) 
15 4 1 (25) 0 (0) 0 (0) 
16 2 2 (100) 1 (50) 0 (0) 
17 5 5 (100) 1 (20) 0 (0) 
18 5 4 (80) 4 (80) 2 (40) 
19 10 10 (100) 4 (40) 2 (20) 
20 3 2 (67) 2 (67) 0 (0) 
21 2 2 (100) 2 (100) 2 (100) 
22 1 1 (100) 1 (100) 1 (100) 

(3:1), and  were  d r o p p e d  onto  wet  slides, d r ied  
and s ta ined wi th  Giemsa.  Fifty me taphases  
were selected for coun t ing  ch romosomal  
numbers.  

Tumorigenicity study 
Fourteen syngene ic  hams te r s  and  ten 

athymic n u d e  mice were  used  as hosts  for 
tumor cell inoculat ions.  HaP-T1 cells of the 80th 
passage were  t ryps in ized  and  the cells were  
suspended in saline. 0.Sml of cell s u s p e n s i o n  
with dens i ty  of 2 x 106/ml for each hams te r  and  
0.2ml wi th  dens i ty  of 5x106/ml for each n u d e  
mouse were  injected subcu taneous ly  into their  
backs. The size of these  HaP-T1 i n d u c e d  tumors  
was measured  once a week  wi th  vernier  calipers. 
Some of the t umor  tissues were obta ined for 
histological and  ultrastructural examination.  

Morphological study 
Tumor  t issue was fixed in 10% buffered 

formalin, e m b e d d e d  in paraffin and  s ta ined  
with hematoxi l in  and  eos in  (H-E), and  alcian 
blue and per iodic  acid Shift  (AB-PAS). Tumor  
tissue was also minced ,  fixed in 4% 
paraformaldehyde plus  1% glutara ldehyde,  
postfixed wi th  2% o s m i u m  tetroxide,  
dehydrated t h rough  an e thanol  series, and  
embedded in Epon  812. Ul t ra thin  sect ions cut 
on an LKB-2088 u l t ramicro tome were  s ta ined  
with uranyl  acetate and  lead citrate, and  
examined wi th  a Hitachi  H-300 t ransmiss ion  
electron microscope.  HaP-T1 cells in mono laye r  
culture were  p h o t o g r a p h e d  by a phase  contrast  
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Fig. 1 Growth curves of initially transplanted pancreatic cancers 
on syngeneic hamsters. 

microscope .  For electron microscopy  of the 
mono laye r  cu l tured  cells, a conf luent  t issue 
cul ture d i sh  was w a s h e d  once wi th  PBS, and 
4% pa ra fo rma ldehyde  plus  1% glu ta ra ldehyde  
fol lowed by 2% o s m i u m  tetroxide were  added  
into the d i sh  for fixation. Then  dehyd ra t i on  was 
pe r fo rmed  by g raded  ethanols .  Gelat in capsules 
filled wi th  Epon  812 were  pu t  on the  monolayer  
cells ups ide  d o w n  and  pol imer iza t ion  was 
pe r fo rmed  at 45~ for 12 hours  and 60~ for 48 
hours .  The d i sh  and  gelat in capsules were  
d i p p e d  in xylene to dissolve the  plastic dish.  
The m e t h o d s  for s ta in ing  and  observa t ion  were  
the  same as those for the t u m o r  t issue descr ibed 
above. 
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Table 2 Characteristics of primary tumors and transplanted tumor lines of BHP-induced pancreatic carcinoma in Syrian golden 
hamsters 

Times of BHP Localization of Diameter of 
Tumor line injection primary tumor primary tumor Histology Passage ~ 

B 18 splenic lobe 5 mm well. 2, tub. a 4 
D 18 splenic lobe 7 mm well., pap-tub." 7 
E 19 splenic lobe 5 mm well., tub. 3 
F 19 splenic lobe 5 mm mod. ~, tub. 4 
I 21 splenic lobe 8 mm well., tub. 8 
J 21 gastric lobe 10 mm mod./well., pap-tub. 10 
K 22 gastric lobe 5 mm well., tub. 3 

1 times required for serial passage in the first year after initial transplantation. 
2 well differentiated 
3 tubular adenocarcinoma 
4 papillo-tubular adenocarcinoma 
s moderately differentiated 

Results 

Tumor induction 
Thirty two hamsters  were  sacrificed 15 to 22 

weeks  after the initial BHP injection. Incidence 
of the pancreatic tumor  is summar ized  in Table 
1. Eighty four percent of the animals (27 of 32) 
had microscopic and/or  macroscopic pancreatic 
tumors at the t ime of autopsy. Histological 
examinat ion of these tumors revealed papillary, 
tubular  or cystic adenocarcinomas.  

Morphological and biological features of the 
homografts 

Homologous  transplantat ion was at tempted 
on twelve visible tumors and seven kinds of 
transplantable lines were  successfully estab- 
lished. These tumor  lines were  designated B, D, 
E, I, J and K, respectively. Morphology and 
growth characteristics of these lines are sum- 
marized in Table 2 and Figure 1. On light mi- 
croscopy, these pancreatic cancer lines were  all 
moderate ly  to well-differentiated adenocarci- 
nomas (Fig. 2 a-d). Some of them showed papil- 
lotubular  form wi th  many  goblet cells (Fig. 2a), 
but  most  of the tumors showed tubular  struc- 
tures l ined by columnar  (Fig. 2b,d), cuboidal  
and flattened epithelial cells (Fig. 2c). Heteroge- 
nlity of the grade of histological differentiation 
was sometimes observed in the same specimen 
of an homograf ted tumor  line (Fig. 2c,d). AB- 

PAS posit ive materials were  often found in the 
apical cytoplasm of the epithelial cells and in 
the lumen (not shown in Figure). As shown in 
Figure 1, the seven tumor  lines showed 
extremely different growing velocity. This 
t rend did not vary wi th  serial passage. Tumor 
lien 'J' showed  the rapidest  growth and was 
selected for the material of the source for tissue 
culture. 

Morphological features of HaP-T1 cells 
The appearance of HaP-T1 cells in the 

monolayer  culture is shown in Figure 3. HaP-T1 
cells grew as relatively compact colonies and 
showed  a cobble stone like appearance in 
semiconfluent  state. When  cell growth became 
confluent the cells began to pile up and to 
detatch from the plastic surface. Ultrastructur- 
ally, HaP-T1 cells had a h igh nucleocytoplasmic 
ratio, abundan t  nuclear he terochromat in  and 
scarce intracytoplasmic organelles. Luminar 
structure was often observed in the moolayer 
culture (Fig. 4a). In a h igher  magnification, the 
tumor  cells showed  scarce mitochondria ,  Golgi 
complexes and rough endoplasmic  reticulurn. 
Abundan t  free r ibosomes were  observed (Fig. 
4b). Desmosomes  and junctional  complexes 
were  usually observed be tween  the adjacent 
cells (Fig. 4b,c). Cells, facing a luminal  struc- 
ture, had elongated and branched microvilli on 
a luminal  cell surface and many  secretory 
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Fig. 2 Photomicrographs of the homologously transplanted tumor lines in syngeneic hamsters. 
H-E stain, • 
a: Hitological feature of the tumor line designated 'D'. 
b: Histological feature of the tumor line designated 'E'. 
c: Histological feature of the tumor line designated 'J'. 
d: Histological feature of another part of the specimen of the tumor line 'J'. 
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Fig 3 Phase contrast micrograph of living HaP-T1 cells in a 
semiconfluent monolayer culture. • 100 

granule-l ike structures, ranging from 200 to 300 
n m  in diameter,  in the apical cytoplasm. 
Abndan t  glycocalyx-like materials were  also 
indicated on the microvilli and the apical 
p lasmalemma (Fig. 4d). 

Growth characteristics in vitro 
Growth  curve of the cultured HaP-T1 cells is 

shown in Figure 5. The populat ion doubl ing  
t ime was about  16.9 hr. and the saturation 
densi ty  was 4.4x 10S/cm 2. 

Chromosomal analysis 
The dis t r ibut ion of chromosomal  numbers  of 

the HaP-T1 cells of the 40th passage is shown in 
Figure 6. The modal  n u m b e r  was 44. 

Morphology and growth characteristics of HaP- T1 
induced tumors in syngeneic animals and athymic 
nude mice 

HaP-T1 cells inoculated subcutaneously  into 
the back of the syngeneic  hamsters  formed 
rapidly growing  tumors invading  adjacent 
muscles. The overlying skin was ulcerated 

about 4 weeks  after the inoculation. Advanced 
tumors routinely penetra ted the thoracic and 
abdominal  walls and directly infiltrated the 
viscera, but  no hematogenous  metastasis were 
observed. HaP-T1 cells also successfully grew 
on athymic nude  mice by subcutaneous 
inoculation,  but  growing velocity of the tumor 
was much slower than that on syngeneic 
hamsters  (Fig. 7). Ulceration of the skin and 
necrosis of the tumor  were  occasionally 
observed in the xenograft, but  nei ther  direct 
invasion into the viscera nor  distant  metastasis 
were  found in a thymic mice. The histological 
examinat ion wi th  light microscopy on the 
homograf ted HaP-T1 induced  tumor  revealed 
moderately  differentiated tubular  adenocarci- 
noma essentially similar to the histology of the 
original homograf ted tumor  (Fig. 8a). The 
histological appearance of the xenografted 
HaP-T1 induced  tumor  showed  a more poorly 
differentiated and medul lary  form in its 
structure (Fig. 8b). Infiltrative cells, most of 
wh ich  were  mononuclear  cells, were  observed 
to be sur rounding  the tumor  more intensely 
than those of the homograf ted one (Fig. 8b). 

Transmission electron microscopic findings 
of the homograf ted or xenograftrd HaP-T1 
induced  tumor  are shown in Figure 9a,b. 
Morphological  characteristics of tumor  cells 
were  rather similar both on syngeneic  hamsters 
and athymic nude  mice. Tubular  structures 
consisted of cuboidal  or columnar  cells with 
abundan t  microvilli and some glycocalyces. 
These cells had a very h igh nucleocytoplasmic 
ratio and had round,  oval or inden ted  nuclei 
wi th  p rominent  nucleoles. They had some 
mitochondria ,  free r ibosomes,  Golgi complexes 
and a few secretory granules. Tumor  cells were 
attached to each other  by apical junctional 
complexes and desmosomes  (Fig. 9a,b). No 
basement  membrane  was shown.  Many lipid 
droplets were  observed in the cytoplasm of 
several tumor  cells (Fig. 9a). There was much 
homogen ious  material, probably mucosub- 
stance, in the lumen  (Fig. 9b). 
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Fig 4 Electron micrographs of HaP-T1 cells in a monolayer culture. 
a: A part of tumor cells, forming a luminar structure ( L ). x4050 
b: A higher magnification of a tumor cell indicating scarce mitochondria ( M ), Golgi complexes ( G ), rough endoplasmic 

reticulum ( R ) and abundant free ribosomes. Desmosomes are also found between the adjacent cells (arrows). x22500 
c: Junctional complexes (arrowheads) between adjacent cells facing a luminar structure, x 14400 
d: Elongated and branched microvilli on a luminal survace and many secretory granule-like strctures in an apical cell cytoplasm. 

x 27900 
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Fig. 5 Growth curve of HaP-T1 cells of the 40th passage in vitro. 

Discuss ion  

The s tudy of pancreatic cancer has been 
hampered  by the lack of a suitable animal 
model  untill recent years. Development  of the 
animal  model  of the pancreatic cancer in Syrian 
golden hamsters  induced  by chronic adminis-  
tration of ni t rosamines 1 gave us very useful 
tools to clarify further biological characteristics 
of the pancreatic cancer of duct  cell origin. The 
effort to establish transplantable pancreatic 
cancer lines from Syrian golden hamsters  on 
both homologous  animals and athymic nude  
mice have been a t tempeted by several au- 
thors 2-6. However ,  there seemed to be some 
problems in transplantable models  as pointed 
out  by Townsend  7. Because such lines required 
large numbers  of animals to mainta in  passage, 
and tumor  cell inoculum could not be quanti-  
fied precisely in the experiment  to investigate 
characteristics of cell growth or immunologic  
properties.  Therefore es tabl ishment  of continu- 
ous cell lines wi th  h igh tumorigenici ty  in 
homologous  animals is needed  for the precisely 
quant i t ive  exper iment  in the biological re- 
search of the pancreatic cancer in vitro and in 
vivo. In recent years, there have been a few 
reports descr ibing n i t rosamine- induced  pan- 
creatic cancer cell lines from Syrian golden 
hamsters  including H2-T, WD-PaCa, CBP-TC 
and PDP-TC7-9o On the other  hand,  another  type 
of transplantable pancreatic tumor  lines 

Fig. 6 Distribution of chromosomal numbers of HaP-T1 cells of the 
40th passage. 
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Fig. 7 Growth curves  of HaP-T1 induced tumors  in vivo when 
inoculated into syngeneic hamsters and athymic nude mice. 
m e a n + S . D .  

der ived from nafenopin  or azaserine-induced 
acinal cell carcinoma in rats 1~ spontaneous 
adenocarc inoma in rats is and methyl  cholan- 
th rene- induced  adenocarc inoma in m i c e  16'17 

have also been reported. Some of these trans- 
plantable tumors were  developed into tissue 
culture12q5, ~7 

In this report, we descr ibed the development 
of seven kinds of homologously  transplantable 
tumor  lines der ived from BHP-induced 
pancreatic ductal adenocarc inomas arising in 
Syrian golden hamsters  and the establishment 
of a cultured cell line des ignated HaP-T1. 
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Fig. 8 Photomicrographs of a HaP-T1 induced tumor growing in vivo. H-E stain, x200 
a: Histological feature of a HaP-T1 induced tumor growing on a syngeneic hamster showing 

moderately differentiated adenocarcinoma. 
b: Histological feature of a HaP-T1 induced tumor growing on an athymic nude mouse showing more 

poorly differentiated form in comparison with that on syngeneic animals. Dense infiltration of 
mononuclear cells (MNC) are found between the subcutaneous connective tissue (SC) and the 
tumor cells (3-). 

Our seven t ransplantable  t u m o r  lines 
showed very different  g rowth  characteristics 
respectively. No pos i t ive  correlat ion be t we en  
the g rowing  velocity of each t u m o r  l ine and its 
grade of histological  d i f ferent ia t ion was found.  
It seems to be very in teres t ing  that  each of the 
seven t ransplantable  pancreat ic  cancers 
themselves have apparen t ly  different  intr insic  
growth characteristics t h o u g h  they  were  
induced wi th  the same chemical  agent  in the 
syngeneic animals.  Fur ther  exper iments  are 
needed to answer  the ques t ion  w h e t h e r  the 
variation in g rowing  velocity a m o n g  our  seven 
transplantable l ines is due  to the difference of 
i rnmunogenici ty be tween  each of the t u m o r  
lines or due  to only the intr insic  variety of the 
growing characteristics of each t u m o r  cell. 

Very few reports have referred to the detailed 
haracteristics of cultured cell lines derived from 

n i t rosamine- induced  pancreatic cancer in 
Syrian golden hamsters.  Our  results showed  that 
the popula t ion  doub l ing  t ime of HaP-T1 in vitro 
was about  17 hours  which  was m u c h  faster than 
those of H2-T 7 and WD-PaCa 8 (28 and 36 hours,  
respectively). HaP-T1 seemed to show faster 
g rowth  also in syngeneic  animals  than  H2-T 7. 
From these observations,  HaP-T1 is a cell line 
which  has a very fast g rowing  velocity in vivo as 
well as in vitro. The HaP-T1 induced  tumor  
showed  a m u c h  faster g rowth  w h e n  the cells 
were inoculated into the syngeneic  hamsters  
than into the a thymic  n u d e  mice. This result is 
completely opposi te  to that of Scarpelli 3. we 
cannot  explain the reason w h y  Scarperi 's line 
showed  rather slower growth  in the syngeneic  
hamsters ,  but  his line migh t  have a relatively 
strong immunogen ic i t y  which  can be 
recognized by T cells of the syngeneic  hamster.  
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Fig. 9 Electron micrographs of a HaP-T1 induced tumor growing in vivo. 
a: Fine structure of a HaP-T1 induced tumor growing on a syngeneic hamster, showing tubular structures consisted of 

columnar cells with abundant microvilli and scarce intracytoplasmic organelles, x3780 
b: Fine structure of a HaP-T1 induced tumor growing on an athymic nude mouse, showing multilayered tumor cells, forming a 

lumen, with many microvilli. Homogenuous materials, probably mucosubstance, are found in the lumen. • 
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No inves t iga t ion  has referred to the chromo-  
somal analysis of the cul tured pancreat ic  
cancer cell l ines of the Syrian golden hamster .  
Scarpelli s repor ted  that  the d i s t r ibu t ion  of 
chromosomal  n u m b e r s  of his t u m o r  line in the 
nude mice ind ica ted  a h y p o d i p l o i d  wi th  a 
modal n u m b e r  of 37 as compared  to that of 44 in 
normal hams te r  somatic  cells. The d i s t r ibu t ion  
of ch romosomal  n u m b e r s  of HaP-T1 ranged  
from 34 to 85 wi th  a moda l  n u m b e r  of 44. This  
result seems to be compat ib le  wi th  the fact that  
HaP-T1 is a cell l ine of Syrian golden  hams te r  
origin. 

The h i s togenes i s  of the n i t r o s a m i n e - i n d u c e d  
pancreatic cancers in Syrian golden  hams te r s  
has been  controversial .  One  of our  coworkers  
studied the morphologica l  aspects of our  seven 
kinds of homologous ly  t ransplan ted  pancreat ic  
cancer l ines wi th  l ight  and  electronmi-  
croscopy 18. These  pancreat ic  cancers were  all 
adenocarcinomas and  general ly well or moder -  
ately different ia ted,  s h o w i n g  g landular  
patterns. The epithelial  cells of the ma l ignan t  
glands often had  secretory granules  w h i ch  
seemed to conta in  g lycoprote ins  and  m u c o s u b -  
stances d e m o n s t r a t e d  wi th  several t echn iques  
of electron microscopic  h i s tochemis t ry  is. 
Therefore, we bel ieve that  our  t ransplantable  
pancreatic cancer l ines were  der ived  from duct  
or ductular  cells. Morphological  examina t ions  
of HaP-T1 cells s h o w e d  apparen t  epithelial  
characteristics even u n d e r  in vitro condi t ions .  
The cells often fo rmed  glandular- l ike l umina r  
structures and a b u n d a n t  microvilli ,  well 
formed d e s m o s o m e s  and  m a n y  secretory 
granules were  observed  in these  cells wi th  
electron microscopic  examinat ion .  When  HaP- 
T1 cells were  inocula ted  into the syngene ic  
hamsters subcu taneous ly ,  the histological 
features of the i n d u c e d  t u m o r  were  very similar  
to those of the homologous ly  t ransplan ted  
pancreatic cancer line w h ich  was the original  
source of the cell culture. These results seem to 
supprot the v iew that  HaP-T1 cells preserve  
their ability to form the morphologica l  struc- 
tures resembl ing  pancreat ic  ducts  or ductules.  
Of addit ional interest  is the difference be tween  

the homogra f t ed  HaP-T1 i nduced  tumor  and 
the xenograf ted  one in bo th  morphologica l  and 
biological aspects. In our  observat ion,  histolo- 
gical examina t ion  of the xenograf ted  HaP-T1 
i n d u c e d  t u m o r  revealed less a m o u n t  of inter- 
stitial t issue a m o n g  the t umor  nests  and  more 
in tense  infil tration of in f lammatory  cells 
compared  wi th  that  of the homogra f t ed  HaP-T1 
i nduced  tumor .  In addi t ion ,  the xenograf ted 
HaP-T1 i n d u c e d  t u m o r  also s h o w e d  a more  
poor ly  dif ferent ia ted s t ructure  than the 
homogra f t ed  one .  It has been  well k n o w n  that 
t u m o r  cells should  interact  wi th  s u r r o u n d i n g  
intersti t ial  t issue w h e n  t u m o r  is g rowing  and 
i nvad ing  into adjacent  t issues. In the case of 
xenograft ,  the t u m o r  cells and  the s u r r o u n d i n g  
s t roma should  have different  h i s tocompat i -  
bi l i ty an t igens  and  these differences may  alter 
the fashion of in teract ion be tween  the tumor  
cells and  the stroma. These  changes  of the 
in teract ion may  affect the kinet ics  of the t umor  
cells, the structural  d i f ferent ia t ion of the t umor  
t issue and the react ion of the intersti t ial  t issue 
c o m p o n e n t  to the t u m o r  cells. Therefore,  it 
shou ld  be e m p h a s i z e d  that  we have to cons ider  
these  biological and  morphologica l  modifica- 
t ions w h e n  we use xenograf ted  t u m o r  models  
in oncological research. 

We conc luded  that  HaP-T1 is a well character- 
ized and h igh ly  tumor igen ic  cul tured  cell line 
der ived  from pancreat ic  duct  adenocarc inoma 
of Syrian go lden  hams te r s  and  we bel ieve that 
this cell l ine should  be a n e w  useful  mode l  
con t r ibu t ing  to the fur ther  inves t iga t ion  of 
pancreat ic  cancer. 
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