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Changes in the area of the acinar cells and nuclei in the regenerating submandibular gland of 
rats were studied 120 h and 1.5 months after resection or burning. The area of the acinar 

epithelial cells of the experimental animals 120 h after these procedures was found to be in- 

creased by 26 and 30% above the control level. The excess over the control 1.5 months after 
resection or burning was 37 and 54% respectively. 

Previous investigations showed that the whole parenchyma of the submandibular salivary gland parti- 
cipates in the response to resection or burning. Recovery takes place mainly by regeneration hypertrophy. 
Increased proliferative activity is observed uniformly throughout the organ, and not only on the wound sur- 
face [3]. 

R e g e n e r a t i o n  h y p e r t r o p h y  of many  o r g a n s  takes  p lace  not only through p r o l i f e r a t i o n ,  but  a lso  through 
hype r t rophy  of the ce l l s  [4-6]. 

So fa r  as  changes  in the s ize  of the ce l l s  of the r e g e n e r a t i n g  s a l i v a r y  g land a r e  conce rned ,  c e l l u l a r  
h y p e r t r o p h y  has  b e e n  r e p o r t e d  in  the e a r l y  s t ages  a f t e r  i n j u r y  in  i so l a t ed  s tud ies  [1, 2]. The ro le  of c e l l u -  
lar hypertrophy in  the later stages of regeneration of the salivary glands remains unknown. 

The object of the investigation described below was to study changes in the dimensions of the cells 
and nuclei of the acinar epithelium in the submandibular salivary gland of rats during its regeneration in 
the late stages after resection or burning. 

TABLE I. Changes in Area of Acinar Cells of the Submandibular Salivary 
Gland 120 h and 1.5 Months after Resection or Burning of the Gland in 
Male Albino Rats 

Type of operation 
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Control . . . 7 83,5 

Resection of gland 7 105 
Burning of gland 7 108,7 

26 0,01 
30 0,001 

7 85,2 
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37 0,00t 
54 0,001 
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TABLE 2. Changes in A r e a  of A c i n a r  Cell  Nuclei  in the Submandib-  
u l a r  Sa l iva ry  Gland 120 h and 1.5 Months a f t e r  Resec t ion  or  Burning 
of the Gland in Male Albino Rats  

Type of operation 

120 h 11/~ m o n t h s  

Resection of gland 
Burning of gland 
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TABLE 3. Changes in Number  of B inuc lea r  Cel l s  
in the A c i n a r  Epi thel ium of the Submandibular  
Sa l ivary  Gland in Male Albino Rats  1.5 Months 
a f t e r  Resec t ion  or  Burning 

cells per I = o o 
thousand I =~ o 

Type of ' -~= g ~ 
operation P ~'=~ 

Control 7 89,7 9 -- 

Resection I 
of the gland I 7 53,0 5,3 0,0001 41 

Burning of 
the gland 7 30,0 3 0,0001 67 

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

The submandibu la r  s a l i v a r y  gland of male  a l -  
bino r a t s  weighing 150-240 g was  inves t igated.  One- 
th i rd  of the gland t i s sue  was  removed  f rom 20 ra t s ,  
and in another  18 an ima l s  a burn  was  inf l ic ted on the 
lower  pole of the gland by means  of a hot needle  1 mm 
in d i ame te r ,  as  a r e su l t  of which one - th i rd  of the 
gland t i s sue  a lso  died. The control  cons i s t s  of 26 
in tac t  an imals .  The r eac t ion  of the gland was s tudied 
120 h and 1.5 months a f t e r  in jury.  The expe r imen ta l  
and control  an ima l s  we re  s a c r i f i c e d  at the same t imes .  
The glands we re  removed,  weighed on to r s ion  sca l e s ,  
and fixed in C a r n o y ' s  mixture .  Sect ions 4~ i n  th ick-  
ness  were  s ta ined with hematoxy l in -eos in .  

The a r e a  of the ac ina r  ep i the l ia l  ce l l s  was  de -  
t e rmined  by means  of an Abbe appa ra tus  (objective 
40, ocu la r  20, height  of the extended tube 190 mm). 

The cel l  out l ines  p r o j e c t e d  on s t anda rd  p a p e r  were  drawn and the d rawings  w e r e  cut out and weighed on 
to r s ion  sca les .  Knowing the weight of 100/22 of the same p a p e r  (the weight  of a square  drawn under  the 
same  magnficat ion by means  of an objec t ive  m i c r o m e t e r ) ,  the g r a v i m e t r i c  ind ices  for  the a r e a  of the ce l l s  
could be conver ted  into square  microns .  A l toge the r  100 ac ina r  ce l l s  in the intact  p a r t  of the gland were  
m e a s u r e d  for  each expe r imen t a l  and control  an imal .  The a r e a  of the nuclei  was  ca lcu la ted  in the same 
way (objective 90, ocu la r  20, height of the extended tube 190 mm). The number  of b inuc l ea r  ce l l s  in the 
ac ina r  epi thel ium was  de t e rmined  by counting 2100 ce l l s  for  each e x p e r i m e n t a l  and cont ro l  an imal  under  
the MBI-3 b inocu la r  m i c r o s c o p e  (object ive 90, ocu la r  7) with an a p e r t u r e  7 • 7 mm in the d iaphragm.  The 
F i s h e r - S t u d e n t  method was  used for  s t a t i s t i c a l  ana lys i s  of the n u m e r i c a l  r e su l t s .  

E X P E R I M E N T A L  R E S U L T S  

The r e s u l t s  a r e  shown in Tab les  1 and 2. Regenera t ion  of the s a l i v a r y  gland a f t e r  both r e s e c t i o n  and 
burning was  accompanied  by an i n c r e a s e  in a r e a  of the ce l l s  and nuclei  of the ac ina r  epi thel ium.  F o r  in-  
s tance,  5 days  a f t e r  in jury  the a r e a  of the ce l l s  was  i n c r e a s e d  by 26-30% and that of the nuclei  by 10-21% 
compared  with the control .  The r e s u l t s  a r e  in ag reemen t  with obse rva t ions  made by w o r k e r s  who de-  
s c r i b e d a n  i n c r e a s e o f  30-35% in the a r e a  of the ac ina r  ce l l s  and an i n c r e a s e  of 30% in the a r e a  of the i r  
nuclei  in the submandibu la r  s a l i v a r y  gland of mice  on the 3rd day of r e ge ne r a t i on  [1, 2]. In the e a r l y  s tages  
of r e c o v e r y  no s igni f icant  d i f fe rence  could be found in the d imens ions  of the ce l l s  and nuclei  of the glands 
a f t e r  burning compared  with the co r re spond ing  va lues  a f t e r  r e sec t ion .  E a r l i e r  obse rva t ions  [3] showed 
that a f t e r  120 h there  is  a m a r k e d  d e c r e a s e  in mi to t ic  ac t iv i ty  of the ac ina r  ep i the l ium (mitot ic  index 0.25- 
0.5~00 compared  with 2.2-1.86~ at  the t ime of i t s  maximum),  and for  this  r eason  the obse rved  i n c r e a s e  
in a r e a  of the ce l l s  and nuclei  cannot be explained en t i r e ly  by the i r  p r e p a r a t i o n s  fo r  division.  
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With an increase in the period of recovery there was a progressive increase in size of the acinar 
cells, especially after burning. The differences between the dimensions of the cells of the terminal portions 
of the gland after burning compared with the dimensions of the acinar cells after resection were close to 
significant (P =0.069). The increase in size of the nuclei in the acinary cells of the submandibular gland 
after burning and after resection was approximately the same and it remained at a steady level (20-21%) 
throughout the period of observation. 

This great increase in area of the cells is in some disagreement with the relatively small increase 
in weight of the submandibular salivary gland after these operations [3]. To study the possible reasons for 
this discrepancy the number of binuclear cells was counted. As Table 3 shows, the process of regenera- 
tion of the submandibular salivary gland is accompanied by a decrease (P =0.001) in the number of binu- 
clear cells. Meanwhile there is other evidence to show that the area of a binuclear cell is slightly- less than 
the combined areas of two mononuclear cells [4]. The somewhat greater degree of cellular hypertrophy 
was evidently due to a decrease in the number of binuelear cells. 

It was concluded from these results that restoration of the submandibular salivary gland is due to 
regeneration hypertrophy, which is characterized in the salivary glands not only by hyperplasia of the 
acinar epithelium but also, and more especially, by persistent hypertrophy of its cells and nuclei. 
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