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Funcl:ional ac t iv i ty  is one of the factors deten-nining the mi to t ic  behavior of various organs. Several  invest i -  
gations [1, 8] have shown that a rec iprocal  relat ionship exists between the work of an organ and the proliferat ion of 

its cells.  

The second aspect  of the problem of the relationship between the work and division of the c e l l - t h e  functional  
ac t iv i ty  of the dividing c e l l - r e m a i n s  bas ica l ly  unstudied. Untii  now the view has been held that  there is antagon-  

ism between division and function. According to this view the dividing ce l l  does not work and comple t e ly  ceases 
to perform its spec ia l ized  functions [2, 6, 7]. The concept  of antagonism between division and function of the ce l l  
is based on observations that  the number of granules of secret ion and the number of vacuoles in secretory cel ls  fal l  

during mi to t ic  division. Meanwhile,  during the tast few years facts have been discovered suggesting that  during 
mitosis the work ac t iv i ty  of the ce l l  does not come to a comple te  halt ,  al though its intensity falls. For example ,  i t  

has been shown by autoradiography [4, 5, 8] that dividing cei ls  can synthesize protein. The data concerning the 
functional ]power of the dividing ce l l  are thus confl ict ing.  Supporters of the hypothesis of "antagonism" between 
division and function have taken into account only those forms of work of the secretory ce l l  which are associated 

with the formation of granules and vacuoles,  and the other manifestat ions of functional  act ivi ty ,  such as the preser-  
vation of the accumula ted  granules and their e l imina t ion  from the ce l l  have been ignored. 

It was therefore dec ided  to make  a further study of the relat ionship between division and function of the cei l .  

The ]present investigation was carr ied out for two objects: first, to de termine  the abi l i ty  of the dividing 
acinar  cells  of the pancreas to preserve and to expel  accumula ted  zymogen granules; second, because of the the 
presence of reports in the l i terature that  dividing cel ls  synthesize protein, to invest igate  the a m i n o - a c i d  composi -  
tion of the zymogen granules of dividing cel ls  and to compare it with the a m i n o - a c i d  composition of interphase 
cells.  

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

The object  chosen for invest igat ion was the ac inar  cel ls  of the pancreas of a lbino mice .  Experiments were 
carried out on ma le  albino mice  weighing 5-6 g. The animals  were divided into two groups. The mice  of group 1 
were starved for t0 -12  h. In these animals  the ab i l i ty  of the acinar  cel ls  to form and accumula te  secretory gran-  
ules was studied during mi to t ic  division. In the animals  of group 2 the abi l i ty  of the dividing cells to expel  the 
secretion was determined.  The mice  of this group rece ived  food 1 h before sacrif ice.  Secretory granules were de -  
tec ted  in the ac inar  cells  of the pancreas of both groups of mice  and the amino acids in them were determined 
h is toehemical ly .  

The animals  were sacrif iced at  8 a .m. in the period of ma x ima l  mi to t i c  ac t iv i ty .  The pancreas was fixed in 
Hel ly 's  mixture,  embedded  in paraffin wax, and sections cut to a thickness of 5 # were stained with Heidenhain 's  
hematoxyl in ,  Heidenhain 's  azan and by Lonz's method.  The zymogen granules were c lear ly  revealed by Heiden-  
hain 's  iron hem atoxylin,  and in the sections stained by Heidenhain 's  azan method the zymogen granules and the 
basal part of the cel ls  showed up c lear ly .  Besides the zymogen granules and the basal part  of the cells ,  Lonz's 
method revealed  the prozymogen granules. To detect  the amino acid,  the cy tochemica l  reactions of Liltie for 
tyrosine, Adams for tryptophan and Brunswick for hist idine were used. 
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E X P E R I M E N T A L  RESULTS 

Dividing secretory cells of the pancreas. 
Heidenhain's iron hematoxyiin. Magni- 
fication 1000x. a) Metaphase (fasting 
mouse); b) lnetaphase (beginning of ex- 
cretion); c) metaphase (end of excretion); 
d) telophase (polarity of the cell is main- 
tained during division). Lonz's method. 

During investigation of the mice of group 1, the results of 
the histological analysis of the dividing cells showed that the div- 
iding cells of the pancreas at any stage of mitosis retain mature  
zymogen granules. It is clear from the figure, a, that the amount 
of secretion accumulated in the interphase and mitotically divid- 
ing cells was the same. It was found that the formation and ac-  
cumulation of secretory granules remained essentially unchanged 
over the phases of mitotic division. Even in the period of meta- 
anaphase, when the organization of the dividing cell undergoes 
its most profound changes, the number of ripe secretory granules 
was approximately the same as in neighboring cells not undergo- 
ing division. The differences between the interphase and dividing 
cells applied only to the formation of prozymogen granules. In 
the interphase cells the prozymogen granules (Lonz's method) 
were found in the perinuclear region and the basal part of the cell. 
During mitosis, the prozymogen granules were seen only in the 
perinuclear region, and no longer in the basal part of the cell. 
The absence or reduced number of prozymogen granules in the 
basal part of the dividing cell is indirect evidence that the pro- 
cesses of synthesis of secretion are depressed during mitosis. 

In the animals of group 2 the dividing ceils retained the 
ability to expel secretion. The excreting activity of the dividing 
cells in these mice was not less than the activity of the neighbor- 
ing cells not in a state of division. The impression was created 
that the excretory activity of the cells undergoing mitosis was in- 

dependent of the stage of mitosis, and cells in meta-anaphase, tike those in interphase, expelled their secretion 
(see figure, b, c). It is interesting that dividing acinar cells of both fasting and fed animals retained the polar dif- 
ferentiation into apical and basal parts. During anaphase the chromosomes were perpendicular to the physiological 
axis of the ceils. Analysis of the telophases showed that the division groove passed along the physiological axis of 
the cell (see figure, d). Hence, the daughter cells received the apical and basal parts of the mother cell. 

Cytochemical reactions to detect the amino acids tyrosine, tryptophan and histidine, and also total protein, 
showed that the content of these amino acids in the zymogen granules was approximately the same in both the 
dividhlg and the interphase cells, i.e., during the formation of secretory granules in the interphase cells and durhlg 
mitosis, the same amino acids were found in their composition. 

The results of the study of the secretion process in the dividing cells thus showed that during mitosis the func- 
tional activity of the cell does not cease completely. The ability of the cell to form and excrete secretory gran- 
ules persists during mitosis. So far as other processes connected with secretion are concerned, during mitosis some 
of them probably are inhibited and perhaps even interrupted altogether. The decrease in the number of prozymogen 
granules in the basal part of the dividing cell is indirect evidence that during mitosis secretion formation is depressed. 
Consequently, the hypothesis of antagonism between work and division of the cell reflects only one aspect of the 
complex relationships between these processes. During mitosis only part of the special functions of the cells is de- 
pressed, while other parts may continue to a greater or lesser degree. The extent to which the processes of synthesis 
of secretion in dividing cells are depressed will be demonstrated by the results of our subsequent autoradiographic 

investigation. 
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