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A differential  count was made of the DNA-synthesizing cel ls  in various par ts  of the exocrine 
epithelium of the intact pancreas  of sexually mature  male albino ra ts  sacr i f iced 1 h after  a 
single injection of thymidine-H 3. The ac inar  cel ls  showed low prol iferat ive activity (0.18 • 
0.05%). The highest labeling index was found in the epithelium of the ducts. However, the 
lining membrane of the ducts consis ted of a heteromorphic  sys tem of cells with a varying 
level of DNA synthesis.  The labeling index of the nuclei of the cent roae inar  cel ls  was 2.5 
t imes higher than that of the ac inar  epithelium and amomlted to 0.48 • 0.17 %, whereas the 
epithelium of the in te rca la ry  ducts had an ext remely  low labeling index: 0.09 �9 0.09 %, com-  
pared with 0.27 • 0.09 % for the intralobular  ducts and 0.50 • 0.08 % for the interlobular  ducts. 
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The pancreas  is regarded as an organ with low prol iferat ive and, consequently, low mitotic activity 
[4, 5, 7, 10, 12, 15, 16]. The use of thymidine-H 3 showed that the number  of acinar  cel ls  in the phase of 
DNA synthesis  preceding mitosis  is smal l  in the rat  and mouse pancreas ,  namely 0.1-1.0% [2, 6, 8, 11, 13, 
14, 16]. 

The object of this investigation was to study proliferat ion of the acinar  and cen t roac inar  cells  as well 
as the cel ls  of the in te rca la ry ,  intralobular ,  and inter lobular  ducts. 

E X P E R I M E N T A L  M E T H O D  

Experiments  were ca r r i ed  out on 5 intact male albino ra ts  weighing 150-180 g. To study DNA synthe-  
sis  thymidine-H 3 was used as the DNA p r e c u r s o r  and was injected subcutaneously 1 h before sacr i f ice  in a 
dose of 0.5 ~tCi/g body weight. To exclude diurnal  fluctuations in cell division the animals were killed at 
the same time of day (10-11 a.m.),  the time of maximal  mitotic activity in the epithelium of the gland [4, 5], 
af ter  s tarvat ion for 24 h. P ieces  of pancreas  were fixed in Bouin's and Carnoy ' s  mixtures  and embedded in 
paraffin wax: Histoautoradiographs were obtained with the use of type R emulsion after  an exposure of 25 
days. Sections 5 p in thickness were stained with hematoxyl in-eosin and with gallocyanin by Einarson ' s  
method. The number  of labeled nuclei and the number  of mi toses  were counted in 7000 acinar  cells  and the 
mean number  of cen t roac inar  cells and cel ls  of the in terca lary ,  intralobular,  and interlobular efferent  ducts 
were calculated per  1000 cells.  The labeling index (LI) was expressed  in percent  and the mitotic coefficient 
(MC) in promille.  The number  of labeled f ibroblasts  in the in terac inar  connect ive- t issue septa was de te r -  
mined fn 100 fields of vision under a magnificat ion of 630 x. 

The numer ica l  resul ts  were subjected to s ta t is t ical  analysis.  Differences were regarded as significant 
for which P -< 0.05. 

EXPERIMENTAL RESULTS 

The exocrine part of the pancreas has a lobular structure and consists of acini and ducts. The 
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TABLE 1. P ro l i f e ra t ive  Activi ty of Cells of the Exocr ine  Epithelium 

Rat No. 

Epithelium 
of acini 

LI { MC 

0,25 ~ O,5ti 
2 0,30 ~0,42 
3 0,22 ~0,42 
4 0,01 ~ O, {4 
5 0,{4 ~0,28 

Epithelium of ducts 

centroacinar intercalary intralobular intcrlobular cell 

LI I MC LI 

0 0,37 • 
0,7 8_+0,44 0,I0--+ 0,08 
1,07 -4- 0,44 

0 0,17_+0,01 
0 

Mean {0,18~0,05{0,02_+0,01{0,48• 

0 
0,45 • 

0 
0 
0 

0 { 0,09_.+0,09 

{MC LI { MC LI { MC 

~ 0 0,.~0,3, 0.,4• 0 
0,29 • 0,50 0 

O0 0,65• 0,43 -+-0, [9 0 
0,4 -A-_ O, 13 0,64-)-0,31 0 

0 O, ~_ 0,25 0i42__ O, 18 0 

010.27• 0 10,50~0,08[ O 

Note. LI e x p r e s s e d  in percent ,  MC in~ 

in t e rac ina r  in t ra lobular  septa  cons i s t  of loose connective t i ssue in which the number  of  DNA-synthesiz ing 
f ibroblas ts  counted was 4.2 :~ 0.64 in 100 fields of vision. 

The acini a re  formed by conical  cel ls  with a dis t inct  polar  different ia t ion of the i r  cy top lasm and they 
contain one or ,  l e s s  frequently,  two nuclei. An i r r e g u l a r  di 'stribution of labeled nuclei is obse rved  in the 
epithelium of the acini. As a rule the dis tr ibut ion of DNA-synthesiz ing ce l l s  was focal in cha rac t e r .  The 
intensity of  thymidine-H 3 incorpora t ion  into the epi thel ium of the acini in albino ra t s  showed cons iderable  
var ia t ion in the individual an imals  (Table 1). 

The p re sence  of cen t roac ina r  ce l l s  within the glandular  t e rmina l  port ions is a dist inguishing feature  
of the s t ruc tu re  of the pa~acreas. LI  of these ce l l s  was 2.5 t imes  higher than in the ac ina r  epi thel ium, 
namely  0.48 • 0.1'7%. 

The sec re t ion  of the gland is d i scharged  through a s y s t e m  of ducts lined with s imple  epithelium. The 
lining of the i n t e r ca l a ry  port ion cons i s t s  of s imple  squamous  epi thel ium which, in mos t  an imals  studied, 
had no labeled nuclei (Table 1). The squamous epithel ium of the in t e rca l a ry  ducts changed into cubical  ep i -  
thelium as the duct en larged to become an in t ra lobular  duct, and just  as  in the ac inar  epi thel ium, LI showed 
cons iderable  individual variat ion,  with a mean  value of 0.27 * 0.09% (Table 1, Fig. la).  The in ter lobular  
ducts lined with cy l indr ica l  epithel ium had an increased  number  of DNA-synthesiz ing cel ls ,  on the ave rage  
0.50 �9 0.08% (Fig. lb). 

Differential  counting of the cel l  populations in the phase of DNA synthes is  a f te r  injection of thymidine-  
H 3 thus showed that the ac inar  ce l l s  have low pro!iferaLive act ivi ty  (0.18 :~ 0.05%). The epi thel ium of the 
ducts had the highest LI. However ,  the lining of the ducts cons i s t s  of a he te romorph ie  s y s t e m  of ce l l s  with 
a ;r level  of DNA synthesis ,  LI for  the nuclei of the cen t roac ina r  ce l l s  was 2,5 t imes  higher than for  

Fig. 1. DNA synthes is  in ce l l s  of in t ra lobular  (a) and in ter lobular  
(b) duct. 
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Fig. 2. D iagram of in- 
mns i ty  of incorpora t ion  
of thymidine-H 3 (in p e r -  
cent) in ac ina r  (1) and 
cen t roac ina r  ce l l s  (2) 
and in i n t e r ca l a ry  (3), 
in t ra lobular  (4), and in- 
t e r lobu la r  (5) ducts.  

the epi thel ium of the acini.  A very  low LI (0,09 • 0.09%) was found in the 
i n t e r ca l a ry  ducts,  c o m p a r e d  with 0.27 • 0.09% in the in t ra lobular  and 0.5 ~- 
0.08 % in the in te r lobular  ducts (Fig. 2). Mitoses  were  found e x t r e m e l y  r a r e l y  
in the s t ruc tu r e s  l is ted above (Table 1). 

It has been shown his~oauteradiographical ly  [16] that, s ta r t ing  f rom the 
30th day of the pos tembryonic  per iod for albino r a t s ,  the ra te  of DNA synthe-  
s i s  in the ac ina r  ce l l s  of the panc reas  falls  sharp ly  by compar i son  with the 
ea r ly  s tages  of pos tembryonic  development ,  as a resu l t  of a switch during 
the per iod of growth to a slow rate  of  pro l i fe ra t ion  of the ac ina r  ce l l s ,  a de-  
c r e a s e  in the ra te  of  DNA synthes is  in them, and lengthening of the S, G2, 
and M phases ,  In labile t i s sues ,  such as the epi thel ium of the smal l  in tes -  
tine, in which the rapid fo rm of pro l i fe ra t ion  occu r s ,  this p roce s s  is absent.  

The focal c h a r a c t e r  of the dis t r ibut ion of the DNA-synthesiz ing cel ls  
of the acini  is evidently explained by their  d i f ferent  functional s ta tes .  No 
dependence on blood supply could be es tab l i shed  [16]. 

These  r e su l t s ,  obtained in expe r imen t s  on sexual ly ma tu re  intact r a t s ,  
ag r ee  with data in the l i t e ra tu re  on the low pro l i fe ra t ive  act ivi ty  of the ac ina r  
epi thel ium and they make good the absence  of information in the l i t e ra tu re  
on the much higher  level  of DNA synthes is  (except in the i n t e r ca l a ry  ducts) 
in the ce l l s  of the duct sys t em.  

The r a t h e r  lower  level  of p ro l i fe ra t ion  in the an ima l s  invest igated than was found by o ther  wor k e r s  
[6, 11] in the i r  expe r imen t s  was evidently due to the fact  that the r a t s  s t a rved  for  24 h. 

These r e su l t s  shed cons iderab le  light on the r eac t ive  changes  in e l emen t s  of the exocr ine  pa r t  of the 
p a n c r e a s  a f t e r  var ious  expe r imen ta l  p rocedures :  r esec t ion ,  t ransplanta t ion ,  d i s turbance  of the hormonal  
balance,  etc. 
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