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In the course  of the 24 hours  CBA x C57B1/6 hybrid mice  rece ived  5 injections of thymidine-  
H 3. This method revea led  a diurnal f rac t ion  of cel ls  synthesiz ing DNA and which in mice  
weighing 20 g amounted to 1.37~0 in the pancrea t i c  is le ts  and 0.66% in the aeini ,  while in mice  
weighing 28 g the propor t ions  were  0.79 and 0.32%, respec t ive ly .  The labeling index was 
higher in ac inar  cel ls  adjacent to the is le ts  than in the r emain ing  cells .  

The pro l i fe ra t ive  act ivi ty of the epi thel ium of the pancrea t i c  is le ts  has been insufficiently studied. 
The view was held for  a long t ime  that mi tos is  does not take place in the is le ts  of Langerhans in adult m a m -  
mals .  However,  the f i r s t  invest igat ions using thymidine-H 3 showed that a cer ta in  propor t ion  of cel ls  in the 
is le ts  of Langerhans is in the per iod of DNA synthesis .  In invest igations in which a single injection of thy-  
mid ine-H 3 was given the f requency of its incorpora t ion  into the cel ls  of the is le ts  and acini was found to be 
equal,  about 1% [2, 7-9]. Determinat ion  of the level  of mitot ic  act ivi ty in la te r  invest igat ions [2, 3, 4] also 
failed to revea l  any significant d i f ferences  between the is le ts  and acini. More recent ly  work has been pub- 
l ished in which a higher pe rcen tage  of labeled cel ls  was found in the is le ts  than in the acini by a technique 
of prolonged adminis t ra t ion  of thymidine-H 3 [1, 6]. 

The object  of the p resen t  invest igat ion was to study the p ro l i fe ra t ive  act ivi ty of the epi thel ium of the 
is le ts  and acini of the mouse  pancreas  by repeated  injections of thymidine-H 3 for  a per iod  of 24 h. It was 

Fig. 1. Labeled (~-cells (a) and f i -ce l l s  (b) in an is let  of Langerhans (aldehyde- 
fuchsin by G a b e - D y b a n  method,  cotmters ta ined by Ha lmi ' s  method,  gilded). 
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Index of labeled nuclei 
(in percent): A) in mice with 
an initial body weight of 20 g: 
I) subgroup 1; If) subgroup 3 
(2 h after last injection of thy- 
midine-HJ); III) subgroups 2 
(18 days after last injection of 
isotope); B) in mice with ini- 
tial body weight of 28 g; I) sub- 
group 1; II) subgroup 2 (2 h af- 
te r  last  injection of isotope; a) 
islets;  b) acini; c) acinar  cells 
border ing  in islets.  
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Fig. 3. Localization of labeled 
cells in islets of mice with ini- 
tial body weight of 20 g: T) sub- 
group i; II) subgroup2; III)sub- 
group 3. Abscissa, shortest 
distance between labeled cells 
and border of islet in ocular 
micrometer units (i division = 
0.8#); ordinate, number of la- 
beled nuclei with a particular 
localization (in percent of to- 
tal number of labeled nuclei). 

considered that the diurnal f ract ion of calls taking par t  in prol i fera t ion 
and revealed by this method could serve  as a true index of pro l i fer -  
ative activity, whereas the index of labeled nuclei determined after  a 
single injection of thymidine-H 3 gives only the size of the fract ion of 
cells existing simultaneously in the period of DNA synthesis (the longer 
the S-period,  the relat ively l a rger  this fraction). In addition, the local- 
ization of labeled cells relative to the boundary of the islets was exam- 
ined. 

EXPERIMENTAL METHOD 

Experiments were carried out on male CBA x C57BI/6 hybrid 
mice of 2 age groups with mean body weights of 20 and 28 g. All the 
experimental animals received an intraperitoneal injection of thymi- 
dine-H 3 with a specific activity of 1.4 Ci/mmole 5 times in the course 
of the 24 hours (at noon, 5 and I0 p.m., and 3 and 8 a.m.) at the rate of 
0.25 #Ci/g body weight. The mice weighing 20 g were divided into 3 
subgroups. The animals of subgroups 1 and 2 were injected simulta- 
neously with thymidine-H 3, but the 12 mice constituting subgroup 1 
were killed 2 h after the last injection, whereas the 5 mice of subgroup 
2 were killed 18 days after that injection. Simultaneously with the mice 
of group 2, animals of subgroup 3 (7 mice) were killed: these mice 
received thymidine-H 3 by the same scheme of injections during the 24 
h before sacr i f ice .  Subgroup 3 was thus essent ial ly  analogous to sub- 
group 1, but by this t ime the mice were 18 days older. In the mice of 
age group 2 the experiment was also repeated,  but at an interval of 12 
days, and in both subgroups the mice (six and five animals,  respec t ive-  
ly) were killed 2 h after the last injection of thymidine-H 3. 

The pancreas  was fixed in Bouin's fluid and paraffin sect ions,  
4 p in thickness,  were prepared.  The sections were coated with di- 
luted (1 : 3) type M emulsion and exposed for 45 days at -4~  The 
autoradiographs were stained with Mayer ' s  hematoxylin and eosin and 
with aldehyde-fuchsin by the Gabe -Dyban  method and counterstained 
by Halmi 's  method in order  to demonstra te  the ~-  and fi-cells  of the 
islets of Langerhans separately.  In the last case,  the sections were 
gilded to p rese rve  the label (Fig. 1) [5]. 

Most of the counting was ca r r i ed  out on specimens obtained with 
hematoxylin and eoshl. The index of labeled nuclei was determined in 
the epithelium of the acini and islets.  The localization of the labeled 
cells was determined in the islets by measur ing  the shor tes t  distance 
between the labeled cell and the border  of the islet. In addition, when 
the number of labeled cells was counted in the islets ,  the nuclei of the 
acinar  cells directly border ing  the islets was counted, and the index 
of labeled nuclei determined for these boundary acinar  cells. Alto- 
gether in each case f rom 5,000 to 12,00 nuclei of the acini, 1,500-2,000 
nuclei of the islet epithelium, and on the average 150 nuclei of acinar 
cells border ing  the islets were examined. Nuclei were regarded as 
labeled if they had 4 grains of reduced si lver  or  more  over them. The 
numer ica l  resul ts  were subjected to s ta t is t ica l  analysis by the F i s h e r -  
Student method. 

EXPERIMENTAL RESULTS 

In all three subgroups of young mice a relatively high index of 
labeled nuclei was found for the islet cells: in group I) 1.54+ 0.15%, 
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2) 1.66 • 0.34%, and 3) 1.15 :e 0.1%. The labeling index in the acinar cells was between one-third and one- 
half lower than in the islets:  0.63 • 0.11, 0.80 • 0.44, and 0.69 • 0.44%, respect ively  (Fig. 2a). Individual 
variat ions for the epithelium of the islets were less marked than for the epithelium of the acini (see the 
relat ive magnitude of the e r r o r  of the mean). 

Examination of the specimens  showed that labeled nuclei were relat ively frequent in the acinar cells 
border ing  on the islets. Special counts showed that labeled nuclei were more  than 3 t imes more  frequent 
among acinar cells border ing on the islets than in the res t  of the aeini. This pat tern was found in all groups 
of the experiment.  On the average for the young mice the index of labeled nuclei in the acinar  epithelium 
was 0.66%, while in the cells border ing on the islets it was 2.3% (P = 0.036). The number of labeled nuclei 
in the islets and also in the aeini was very  s imi lar  in all three subgroups. The s imi lar i ty  between the in- 
dices for subgroups 1 and 3 points to the absence of any significant changes in the level of prol i fera t ion in 
the mice o f  that par t icu lar  group during the 18 days of the experiment.  (The weight of the animals during 
this period increased on the average by 3.5 g, and the weight of the pancreas  f rom 233 to 244 rag.) For  the 
s ta t is t ical  analysis it was therefore  possible to combine the data for these two subgroups. (In both cases  
the mice were killed2 h after  the last  injection.) The mean index of labeled nuclei was 0.66% for the epi- 
thelium of the aeini and 1.34% for the epithelium of the islets (P = 0.002). The s imi la r i ty  between the r e -  
sults for subgroups 1 and 2 is explained by the fact that most  cells labeled and dividing at the beginning of 
the experiment did not divide again during the 18 days that it lasted. Maintenance of the localization of the 
labeled nuclei in the islets during this period is shown by the resul ts  of determination of the position of the 
labeled nuclei with respec t  to the border  of the islet. Curves showing the frequency of d iscovery of labeled 
nuclei in different locations are  shown in Fig. 3. These curves were very  s imi lar  for all 3 groups. 

In the older mice (28 g), just as in the young animals ,  the number of labeled cells in the islets was 
g rea te r  than in the acini (Fig. 2b). The index of labeled nuclei both in the islets and in the acini showed no 
significant change in animals sacr i f iced at the two different t imes separated by an interval of 12 days. The 
mean index of labeling in the animals of this group was 0.77% in the islets and 0.21% in the acini. The dif- 
ference between the islets and acini was significant (P = 0.000). 

Compar i son  of the results  for the islets and acini of the animals of the two age groups shows that the 
number of labeled cells in both islets and acini falls appreciably with age (1.34 and 0.77%, respect ively ,  in 
the islets ,  P=  0.012; 0.66 and 0.21% in the acini, P =  0.021). 

The resul ts  of these experiments  are  in agreement  with those obtained by Cameron [6] who determined 
the renewal t ime of the cells f rom the slope of the curve of increase  in the index of labeled nuclei during 
continuous administrat ion of thymidine-H 3 with the drinking water. According to his observat ions,  in mice 
which had ceased to grow the period of renewal for the epithelium of the pancreat ic  acini was 520 days, and 
for the epithelium of the islets 250 days. This cbrresponds to a diurnal f ract ion of DNA-synthesizing cells 
of 0.2 and 0.4%. Since in the present  experiments  the mice were younger than those used by Cameron,  the 
indices were higher. 

The method of repeated injection of thymidine-H 3 thus revealed a higher level of prol i fera t ive  activity 
in the epithelium of the islets than in the epithelium of the acini, which could not be discovered by any other 
method. This fact suggests  that renewal of the islet cells during physiological regenerat ion takes place 
through division of ~ -  and /~-cells. 
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