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The hypothesis of antagonism between work and division of the cell [8] is based on observat ions that 
s e c r e t o r y  cells cease to form granules and vacuoles during mitot ic  division. During recent  years ,  however,  
facts have been d iscovered  which suggest  that during mitosis  the working activi ty of the cell is not com-  
p}etely suspended. By means of the method of autoradiography,  for  example,  severa l  authors [7, 9] have 
shown that despite the lower level of protein synthesis  by dividing cel ls ,  it never theless  still continues, and 
in fact  amounts to 25-30% of the interphase value. Other workers  [6] have found that during mitosis  p r o -  
tein synthesis may even be intensified in the initial stage of division (prophase), but in all subsequent stages 
it falls to the interphase level,  a t  which it s tays until the end of division. 

As the au thor ' s  ea r l i e r  investigation showed, the dividing s e c r e t o r y  cell of the pancreas  retains the 
functions of accumulat ion and secre t ion  of zymogen granules.  Because of the decrease  in the size of the 
prozymogen granules during mitosis  it was postulated that the p rocesses  of synthesis  of the secre t ion are  
depressed ,  although they probably remain  par t ly  p rese rved .  

The object of the present  investigation, in which the synthesis of protein and RNA was studied in the 
dividing ac inar  cells of the pancreas ,  was to tes t  this hypothesis.  

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

Exper iments  were ca r r i ed  out on albino mice weighing 5-6 g, divided into two groups.  Group 1 con-  
s is ted  of mice deprived of food for 10-12 h, in which the abili ty of the ac inar  cells to synthesize protein 
and RNA in a rest ing state was studied. In the mice of group 2 the ability of the s e c r e t o r y  cells to synthe- 
size prote in  and RNA in a state of increased  s e c r e t o r y  act ivi ty ( recovery  stage) was studied. The mice of 
this group received food 1 h before sacr i f ice .  The animals of both groups were sacr i f iced  at 8 a .m. ,  in the 
per iod of maximal  mitotic activity.  

Leucine-H 3 was used to study the protein synthesis  by the dividing ac inar  cells of the pancreas .  The 
isotope was injected intraper i toneal ly  into the mice in a dose of 5 ~Ci /g  body weight. The mice were s a c r i -  
ficed 10 min after  injection of the isotope,  thus preventing the possibi l i ty  of p rog re s s  f rom one stage of 
mitot ic  division to another  by the cells  with incorporated  p recu r so r .  The mater ia l  was fixed for  48 h in 
BouinTs fluid, then thoroughly washed in several  portions of 70 ~ alcohol, embedded in paraffin wax, and 
sections were cut f rom it to a thickness of 5 # .  Liquid emulsion of type M (Motion Pic ture  Insti tute--  
NIKFI) was used for p repar ing  autoradiographs.  The exposure for  the fed animals was 42 days and for  the 
fast ing animals 64 days. After  development,  the sections were stained with Mayer ' s  hematoxylin. The l e -  
vel of synthetic activi ty was judged from the number of t raeks  on a cell. In each prepara t ion the t racks  
were counted over  the interphase cells and over  the cells in the various stages of mitosis  (20-30 cells in 
each of the various phases of mitosis) .  

Fo r  the study of RNA synthesis ,  ur idine-H 3 (its specific p recurso r )  was used in a dose of 5 #Ci /g  
body weight. The total dose was 25-30 gCi per  animal.  The mater ia l  was fixed by Brodski i ' s  method. The 
same technique of autoradiography was used as in the investigation of protein synthesis .  The resul ts  were 
subjected to s tat is t ical  analysis .  
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Fig. 1. Intensity of incorporat ion of 
leucine-H 3 during mitotic division of 
the s e c r e t o r y  ceils of the pancreas .  
A b s c i s s a -  stages of mitot ic  division; 
o r d i n a t e -  number of ,tracks over  di-  
viding cells (in %) of fasting (1) and 
fed (2) mice.  
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Fig. 2. Intensity of incorporat ion of u r i -  
dine-H 3 during mitotic division of the se -  
c re to ry  cells  of the pancreas .  Legend 
as in Fig. 1. 

EXPERIMENTAL RESULTS 

Analysis of the results showed that with the onset 
of mitosis  in the ac inar  cells of the pancreas  the inco r -  
poration of leueine-H 3 fell to 50% of the interphase level 
in the fasting mice and to 56% in the fed animals .  In m e -  
taphase and anaphase protein synthesis continued to fail, 
reaching 24% in the fast ing and 45% in the fed mice.  In 
telophase a fur ther  fall in protein synthesis was observed,  
to 22% of the interphase level in the fasting mice and 30% 
in the fed animals .  The dynamics of the changes in the 
incorporat ion of leucine-H 3 in the dividing aeinar  cells 
of the pancreas  can be c lear ly  followed in Fig. 1. 

The resul ts  of these experiments  thus showed that 
during mitosis  the functional act ivi ty of the cell continued. 
The ceil remained capable of synthesizing protein during 
mitotic division. The theory  of the unconditional antago-  
nism between work and division of the cell cannot be ac -  
cepted unreservedly ,  for during mitosis  only the synthetic 
p rocesses  a re  depressed,  whereas the other  functions are  
fully maintained [2]. 

It is a ve ry  interest ing fact that the level of protein 
synthesis in the dividing ac inar  cells of the pancreas  is 
determined by the functional state of these cells.  As Fig. 
1 shows, during mitosis  of the s e c r e t o r y  cells of the fed 
mice whose ceils  were in the r ecove ry  stage,  the level of 
protein synthesis  was re la t ively  higher than in the fasting 
mice,  whose acinar  cells were in a res t ing  state. The ef -  
fect of functional loads on protein synthesis by interphase 
cells has been described.  Hyden [3], for  example, found 
that during moderate  motor  activi ty the protein content in 
the motor  neurons of the ventral  horns of the spinal cord 
in albino mice rose  sharply.  V. Ya. Brodskii  [1] used the 
methods of interference mic roscopy  and ultraviolet  eyto-  
photometry  to study the dynamics of the protein content in 
the nuclei and cytoplasm of the ganglion cells of the f rog ' s  
retina.  If this neuron is brought from a state of physiolo-  
gical r e s t  to one of activi ty by photic stimulation, marked 
activation of protein synthesis was observed in the cell. 

The resul ts  thus show that not only are  the p rocesses  
of protein synthesis par t ia l ly  p r e se rved  in the dividing 

ac inar  cells of the pancreas ,  but as in the interphase cells,  with an increase  in functional activity,  the in- 
tensity of synthesis is also increased.  When a functional load is applied to the organ,  not only the interphase 
ceils,  but the cells undergoing mitotic division are  also involved in the general activity. The level of syn-  
thesis in the la t ter  cells is fa i r ly  high, high enough for  st imulation of synthesis in the dividing cells to be 
r ega rded  as a reserve  mechanism providing for  the increased  functional activity of the organ. 

Since protein synthesis continued in the dividing aeinar  cells of the pancreas ,  the study of the RNA 
synthesis  during mitot ic  division was of considerable  interest .  The resul ts  of the investigation of this prob-  
lem showed that profound changes take place in RNA synthesis  during mitotic division. As Fig. 2 shows, 
with the onset of mitosis  the RNA synthesis fell to 39% of the interphase level in the fed mice and to 15% of 
that level in the fasting mice.  In the metaphase and anaphase RNA synthesis ceased,  but in the telophase it 
began to r ecover ,  reaching 6.4% of the interphase level in the fasting and 11% in the fed animals .  The ces -  
sation of RNA synthesis during mitosis  was evidently connected with changes in the chromosomes  during 
mitotic division and with disappearance of the nueleolus. According to repor ts  in the l i terature  [4], all the 
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RNA of the cell is synthes ized  in the nucleus,  and the changes taking place in the nucleus during mi tos i s  
a r e  bound, t he re fo re ,  to have some effec t  on the level  of RNA synthes is .  

It appea r s  to be a v e r y  in te res t ing  fact  that pro te in  synthes is  continues in the dividing ac ina r  cel ls  of 
the panc reas  in the per iod  of metaphase  and anaphase ,  when the synthes is  of RNA stops complete ly .  Ob-  
se rva t ions  have been r epor t ed ,  showing that in var ious  expe r imen ta l  conditions,  when the t r a n s m i s s i o n  of 
genetic informat ion  f rom nucleus to cy top lasm is in ter rupted ,  p ro te in  synthesis  m a y  stil l  continue for  a 
long t ime.  These r e su l t s  sugges t  the exis tence  of a s table  m e s s e n g e r  RNA, capable  of mainta ining pro te in  
synthes is  in the absence  of genetic informat ion.  

Consequently,  con t r a ry  to the hypothesis  of antagonism between division and work of the cell ,  these 
r e su l t s  show that functional ac t iv i ty  continues at a ce r t a in  level  in dividing s e c r e t o r y  cel ls .  The functions 
of mainta ining the accumula ted  zymogen granules  and of the i r  l ibera t ion  in the per iod  of mi tos i s  do not 
differ  e s sen t i a l ly  f rom these functions of in te rphase  cel ls .  The function of the fo rmat ion  of s e c r e t o r y  
granules  (protein synthes is ) ,  although d e p r e s s e d  during mi to s i s ,  does not cease  comple te ly ,  and if i n c r e a s e d  
functional loads a r e  applied, it m a y  at ta in  high levels  in the dividing cel ls .  
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