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The d i s t r ibu t ion  of mi toses  in the r egene ra t ing  submand ibu la r  gland of ra t s  was studied in 
the ea r ly  s tages af ter  r e sec t ion  and burning.  The inves t iga t ion  showed that dividing ce l l s  
are p r e s e n t  both by the wound sur face  and some dis tance  f rom it. However, because  of the 
l a r g e r  a rea  of the in tac t  gland t i s sue  compared  with the wound surface ,  the n u m b e r  of d ivid-  
ing cel ls  in the f o r m e r  was th ree  t imes  g r e a t e r  than the wound surface  af ter  r e s e c t i on  
and 3.5 t imes  g r e a t e r  than af ter  burn ing .  

The abi l i ty  of the s a l i v a r y  glands to undergo r epa ra t ive  r egene ra t ion  has been known for  a long t ime  
[1-3, 8, 9], but  the method of t he i r  r egene ra t ion  is s t i l l  undecided. Some worke r s  cons ider  that r e g e n e r a -  
t ion of the gland takes  place through an outgrowth of t i s sues  f rom the wound surface  [4-6, 8, 9]. An a rgu -  
ment  in support  of this  view is the s t imula t ion  of p ro l i f e ra t ion  in the gland at the site of in jury  demons t ra t ed  
dur ing  recen t  yea r s  [4-6]. 

Other workers  have asc r ibed  the p r inc ipa l  role in r e s to ra t i on  of the gland mass  after r e sec t ion  to 
r egene ra t i on  hyper t rophy  [1, 2, 7]. 

The object  of the p r e s e n t  inves t iga t ion  was to compare  the d i s t r ibu t ion  of mi toses  in the r egenera t ing  
submand ibu la r  gland af ter  its r e sec t i on  (ser ies  I) or  bu rn ing  (ser ies  II), and to de te rmine  whether  the dif-  
f e rence  between r e su l t s  obtained by di f ferent  workers  is  due to d i f fe rences  in the expe r imen ta l  condit ions 
used. 

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

The tes t  object  was the submand ibu la r  sa l iva ry  gland of male  albino ra t s  weighing 150-205 g. One 
th i rd  of the gland was removed  f rom 40 ra t s  ( se r ies  I). A b u r n  was inf l icted on the lower pole of the gland 
in the other  40 an imals  by means  of a red-ho t  needle  1 mm in d i ame te r  ( ser ies  ID. 

The reac t ion  of the gland was studied 24, 48, 72, and 120 h af ter  in jury .  The t ime of the opera t ion 
was va r i ed  so that  all the expe r imen ta l  and 20 control  an imals  were  sacr i f i ced  at the same  t ime  of day: 
8-9 A.M. (ser ies  I) and 9-10 A.M. (ser ies  ID. 

The s ize of the necro t ic  a r ea  af ter  the bu rn  was de te rmined  by the graphic r econs t ruc t ion  method.  
To de te rmine  the mitot ic  index (MI) the n u m b e r  of mi toses  was counted in 19,000 ce l l s  for each animal  
under  the BMI-3 b inocu la r  microscope  (objective 90, ocu la r  7) with an opening in the d iaphragm measu r ing  
7 × 7  mm. 
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Type of  i n t e r f e r e n c e  

r e s e c t i o n  burning 

Group of animals  
number  of  
an imals  

10 

n u m b e r  of 

Contro l  
E x p e r i m e n t a l  

a f te r  24 h 
48 h 
72 h 

" 120 h 

Note. 

10 
10 
10 
10 

MI in cells (in ~oo) 
acinl  duets 

0.27 0 

O.48 0.21 
2.20 0.21 
O.88 O.32 
0.25 0.016 

a n i m a l s  

10 

10 
I0 

10 
10 

MI in cells (in ~oo), 

ducts  

B 

ac ini 

0.16 

0.11 
0.80 
1.86 
0.50 

0.08 
0.41 
0.28 
0.02 

MI denotes mitot ic  index. 

TABLE 1. Mitot ic  Act iv i ty  of Epi the l ia l  Ce l l s  of  T e r m i n a l  Divis ions  and 
Ducts of  Submandibular  Sa l iva ry  Gland af te r  Resec t ion  and Burning at a 

Dis tance  f r o m  Wound Surface 

Fig. 1. Dis t r ibut ion  of mi toses  in submandibular  
s a l i v a r y  gland of  ra t  48 h a f te r  r e s e c t i o n  of one th i rd  
of the gland (A) and 72 h a f te r  burning (]3) : 1) subl in-  
gual gland; 2) submandibular  gland; 3) wound sur face ;  
4) zone of nec ros i s .  

In addition, for  s ix  r a t s  of each group in both s e r i e s  the mean total  number  of  mi toses  p e r  sect ion of 
the gland was de te rmined .  By means of an E d i n g e r ' s  drawing apparatus  the m i to se s  were  t r a n s f e r r e d  to a 
p ro jec t ion  on the gland on paper ,  so that t he i r  d i s t r ibu t ion  r e l a t i v e  to the wound su r face  could be a s ses sed .  

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

Resec t ion  of the Gland (Series  1). His to log ica l  analys is  of the submandibula r  s a l iva ry  glands showed 
that r e s e c t i o n  was followed by cons ide rab le  n e c r o s i s  of gland t i s sue  on the wound su r f ace  and by all the 
phenomena of an i n f l ammato ry  r eac t ion  24 and 48 h a f te r  the opera t iom The zone of in f lammat ion  was 
s l ight ly reduced  in s ize  72 h a f te r  resec t ion .  Epi thel ia l  bands growing in a d is ta l  d i r ec t ion  could be seen  
on the wound sur face  at this t ime.  

De te rmina t ion  of MI of the epi the l ia l  ce l l s  at a d is tance  f rom the s i te  of in jury shows that the number  
of m i to se s  in the ac inar  and duct ep i the l ium began to i n c r e a s e  24 h af ter  the opera t ion  and reached  a max i -  
mum in the ac inar  ce l l s  on the second day and in the duct ep i the l ium on the th i rd  day a f te r  r e sec t ion .  

The number  of mi toses  in the ac inar  ce l l s  at a d is tance  f rom the wound su r f ace  48 h a f te r  r e s e c t i o n  
was 7 t i m e s  g r e a t e r  than in the cont ro l  (Table 1). 
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P r o l i f e r a t i o n  of the t e r m i n a l  d iv i s ions  and ducts  was a lso  o b s e r v e d  on the wound su r f ace  dur ing  th is  
pe r iod .  Mi toses  we re  s l igh t ly  m o r e  n u m e r o u s  on the wound su r f ace  in many an ima l s  than at a d i s t ance  
f rom i t  MI =2.6 ~0 a f t e r  72 h). However ,  c o m p a r i s o n  shows tha t  the to ta l  n u m b e r  of  d iv id ing  c e l l s  at a d i s -  
t ance  f r o m  the wound su r f ace  was much g r e a t e r  than t h e i r  n u m b e r  in the i m m e d i a t e  v i c in i ty  of the zone of 
in jury .  It is  c l e a r  f r o m  Fig.  1 tha t  the abso lu te  number  of  m i t o s e s  at  a d i s t ance  f r o m  the wound su r f ace  
was  much h i g h e r  than c l o s e  to it. By 120 h a f t e r  the opera t ion ,  the i n t ens i ty  of  p r o l i f e r a t i o n  was lower  not 
only in the  zone of in f l ammat ion ,  but  th roughout  the whole gland.  

Burn  of the  Gland (Ser ies  ID. The method of g r aph i c  r e c o n s t r u c t i o n  showed that  fol lowing burn ing  and 
subsequent  n e c r o s i s  about one t h i r d  of the gland (28% of i t s  volume} died. 

The i n t ens i t y  of i n f l ammat ion  a f t e r  bu rn ing  was much g r e a t e r  than a f t e r  ope ra t i ve  r e m o v a l  of the 
gland t i s sue ,  and the zone of  n e c r o s i s  was m o r e  ex tens ive .  O the rwise  the changes  accompanying  both t ypes  
of l e s ion  w e r e  i den t i ca l  in c h a r a c t e r .  The n u m b e r  of d iv id ing  ce l l s  i n c r e a s e d  p r o g r e s s i v e l y  24 h a f t e r  
burn ing  to r e a c h  a m a x i m u m  in the  a c i n a r  ce l l s  72 h, and in the duct  ce l l s  48 h, a f t e r  burning.  

D e t e r m i n a t i o n  of  the to ta l  n u m b e r  of m i t o s e s  p e r  sec t ion  in these  e x p e r i m e n t s  a lso  showed that  r e s -  
t o r a t i o n  of  the ce l l  popula t ion  of the o rgan  took p l a c e  main ly  f r o m  the in tac t  gland t i s s u e  loca ted  some  d i s -  
t ance  f rom the wound su r face .  The n u m b e r  of m i t o s e s  at  a d i s t ance  f r o m  the s i t e  of  i n ju ry  was s e v e r a l  
t i m e s  g r e a t e r  than c lo se  to i t  (Fig. 1). 

It can thus  be concluded f r o m  these  r e s u l t s  tha t  the whole p a r e n c h y m a  of the s a l i v a r y  g lands ,  and not 
m e r e l y  the t i s s u e  ad jacent  to the wound su r f ace ,  take p a r t  in the r e s p o n s e  r e a c t i o n  to t r auma .  Because  of 
the g r e a t e r  a r e a  of the  in tac t  g land t i s s u e  c o m p a r e d  with the a r e a  of the wound su r face ,  the ce l l  popula t ion  
of the organ  is  r e s t o r e d  main ly  through r e g e n e r a t i o n  hype r t rophy .  However ,  a f inal  conclus ion  r e g a r d i n g  
the method of r e g e n e r a t i o n  can be  d rawn only a f t e r  c o m p a r i s o n  and quant i ta t ive  a s s e s s m e n t  of the end r e -  
sul t  of  these  p r o c e s s e s ,  i . e . ,  c o m p a r i s o n  of the d e g r e e  of i n c r e a s e  in the to ta l  m a s s  of the o rgan  and of the 
t i s s u e s  f o r m e d  at  the wound su r f ace .  
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