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The diurnal mitotic activity of the acinar  cells of the ra t  pancreas  was studied under normal  
conditions and after  bi la teral  subdiaphragmatic vagotomy (7 days af ter  the operation). The 
diurnal rhythm of mitotic activity in the control  animals was represen ted  by a bimodal curve 
with a maximum of the number of mi toses  at 7 A.M. (1.5%) and 10 P.M. (2.3%) and a mini-  
mum from 3 t o 6  P.M. (0.2%). The mean diurnal mitotic activity of the pancreat ic  acinar  cells 
was considerably increased (by 3.5 times) in the vagotomized ra ts .  The biphasic cha rac te r  
of the diurnal rhythm pers is ted  but the maximum was shifted to a different time and the ampli-  
tude of the fluctuations of mitotic activity was reduced. 

"When studying the state of the pancreas  after  disturbance of its innervation (removal of the ganglia of 
the solar  plexus or spinal ganglia) the wr i t e r s  previously observed the appearance of mi toses  among the 
ac inar  cells [4], whereas normal ly  they are  re la t ively  r a r e  [8]. It has also been stated that subdiaphrag- 
matic  vagotomy leads to an increase  in mitotic activity in the r a t  pancreas  [7]. However,  these sol i tary  ob- 
servations did not take into account  the diurnal dynamics of mitotic rhythms.  Yet the mitotic activi ty of the 
organ is known to differ at  different t imes of day [1-3, 5, 6]. Without allowing for these differences it is 
therefore  impossible to es t imate  the true change in prol iferat ive activity in the organ. Meanwhile,such in- 
vestigations on glands with disturbance of their innervation are  of definite in teres t  because,  f irst ,  they 
broaden our ideas of the development of compensatory  and adaptive p rocesses  in denervated organs and, 
second, they deepen our knowledge of the role of the nervous system in the regulation of mitosis .  

The object of this investigation was to study the effect  of subdiaphragmatic vagotomy on the diurnal 
rhythm of mitotic activity of the pancreat ic  acinar  cells.  

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 in Februa ry  on noninbred albino ra t s  weighing 150-17( g. Colcemid 
(3 ttg/100 g body weight) was injected into the animals 7 days after bi la teral  subdiaphragmatic vagotomyand 
4 h before sacr if ice.* The same dose of colcemid was injected into ra t s  of the control  group. The exper i -  
mental  and control  animals  were decapitated simultaneously at 3, 7, and 10 A.M. and 3, 6, and 10 P.M. Six 
pairs  of ra ts  (72 altogether) were taken at each time. The number of dividing acinar  cells in 300 fields of 
vision (objective 90, ocular  10) was counted in ser ia l  sections 7 p in thickness and the mitotic index was 
calculated per lO00 cells. In each case from 8000 to i0,000 cells were counted. Statist ical  analysis  of the 
resu l t s  was ca r r i ed  out by the F i s h e r -  Student method. 

*The la rges t  increase  in mitotic aetivi W of the pancreat ic  acinar  cells is observed at this time after  
vagotomy. 
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Fig. 1. Changes in mean diurnal 
mitotic activity (in ~ of acinar  
cells of the ra t  pancreas  under nor-  
mal  conditions ( I )and after  bi lateral  
subdiaphragmatic vagotomy (II). Ab- 
scissa ,  time (in h); ordinate, mitotic 
index (in ~ 

EXPERIMENTAL RESULTS 

The diurnal rhythm of mitotic activity of the pancreatic 
acinar cells of normal albino rats is represented by a bimodal 
curve (Fig. I) with maxima of the number of mitoses at 7 A.M. 
(1.5%) and I0 P.M. (2.3%). Minimal mitotic activity was observed 
between 3 and 6 P.M. (0.2%). From 3 to 7 A.M. there was a sig- 
nificant increase in the number of mitoses, from 0.3 to 1.5% (P < 
n.01), and this was followed by a gradual decrease until 6 P.M. 
from 1.5 to 0.2% (P < 0.05). A significant increase  in mitotic ac-  
tivity was observed between 6 and 10 P.M., from 0.2 to 2.3% (P < 
0.001), and this was followed by an equally rapid fall to 0.3% by 
3 P.M. (P < 0.001). 

It is interest ing to note that between 6 P.M. and 3 A.M. there 
was a marked increase  in mitotic activity (maximum 2.3%) and 

that the subsequent fall occur red  within relat ively shor t  t imes,  so that the maximum in this phase was c lea r -  
ly defined whereas  during the r e s t  of the day the increase in mitotic activity was smal le r  (maximum 1.5%) 
and the decrease  more  gradual (over 11 h), so that the second maximum was not so well marked.  

Investigation of the pancreas  of the vagotomized ra ts  revealed a marked increase  in the mean diurnal 
mitotic activity of its acinar  c e l l s  (3.75% compared  with 1.08% in the control). 

i~Iitotic activity in the experimental  animals at 7 A.M. was higher than in the controls  at the same 
time (4.2%). By 10 A.M. a significant decrease  was observed in this index, from 4.2 to 2.1% (P < 0.01). An 
increase  in mitotic activity of the acinar cells from 2.1 to 4.9% (P < 0.01) was observed from 10 A.M. to 
3 P.M., af ter  which, as in the normal  animals ,  the number of mitoses  fell until 6 P.M., to 3.3% (P < 0.02). 
A small  increase  in the number of dividing cells  also took place from 6 to 10 P.M., f rom 3.3 to 4.3% 
(p < 0.05). 

Clearly,  therefore ,  the diurnal rhythm of mitosis  of the acinar cells  is modified in vagotomized ani- 
mals .  The biphasic charac te r  of the changes in the diurnal rhythm was still maintained but the maxima 
were shifted to different t imes and the amplitude of the fluctuations in mitotic activi ty was reduced. 

These observat ions thus show that subdiaphragmatic vagotomy leads to a marked  increase  in the gen- 
e ra l  level of mitotic activity of the pancreat ic  ac inar  cells (on the average by 3.5 times) and that it a l ters  
the dynamics of the mitotic rhythm during the 24-hour period. 

The fact that the mitotic rhythms remain  biphasic in charac te r  shows that this feature is essent ial ly  
conservat ive.  The decrease  in amplitude of the fluctuations, however, indicates that after  vagotomy syn- 
chronizat ion of the entry of the acinar  cells into the phase of mitosis  is disturbed. 

No final conclusion regarding the charac te r  of the influence of the nervous system on the regulation 
of mitosis  can be drawn from the resul ts  of this investigation. Meanwhile, the experimental  evidence for a 
gradual  increase  in mitotic activity of the acinar  cells of the denervated pancreas  (during the f i rs t  week af-  
te r  the operation), preceded by an increase in the number of dying cells,  suggests  that i t  plays an essent ia l  
role through its indirect  action in regulating the level of general  metabolism in the t issues  of the organ. 
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