
The results  of the present  experiments thus show conclusively that the pituitary plays a role in lhe 
regulation not only of erythropoiesis,  but also of neulrophilopoiesis. 
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MITOTIC ACTIVITY AND CELL COMPOSITION OF ACINI 
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After partial injury to the salivary and lacrimal  glands proliferative processes  spread to all the residual 
parts oftheglands [1, 3, 5] and, according to the concept of regeneration hypertrophy [4], they ought to lead to 
a definite increase in its weight. It has, however, been shown that the terminal portions in the remnant of 
the glands do not increase in size [1]. The question thus arises:  how can new cell formation be interpreted 
in this case. It has been suggested that before proliferation begins, cells throughout the remnant of the gland 
die at a more rapid rate, and that the wave of mitosis is intended to make good this loss.  To shed light on 
this phenomenon, it seemed logical to study the composition of the terminal portions, where a decrease in the 
number of cells could indicate the scale of cell death, whereas an increase could indicate the completeness 
of regeneration. 

The object of this investigation was to compare mitotic activity in remnants of the extraorbital  lacrimal 
and submandibular salivary glands with data on the cell composition of their  acini at successive periods of 
regeneration. 

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

Experiments were car r ied  out on 59 noninbred male albino rats  weighing 250-300 g. In the experiments 
of ser ies  I about one-third of the extraorbital  lacrimal gland was destroyed by burning in 21 rats .  In ser ies  II 
the submandibular salivary gland was subjected to the same injury in 23 rats .  The glands of five (series I) 
and ten (series II) animals, not subjected to any form of procednre,  served as the control. The mater ia l  was 
processed by the usual histological methods. Cells found in the acinus (total secre tory  cells, mono- and bi- 
nuclear cells separately) were counted in sections 7-10 # thick in regions remote from the site of t rauma in 
100 terminal portions from each animal. Mitoses were counted in 10,000 cells in the same zone. The numeri-  
cal results  were analyzed by Student's t - t e s t  and the Wilco~on-Marm-Whitney U-test [2]. 
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Fig,  1. C ell composit ion of  te rminal  port ions 
and mitot ic  activity in intact parenchyma of r e -  
generat ing extraorbi tal  l ac r ima l  and subman-  
dibular sa l ivary  glands.  Ordinate:  A ) n u m b e r  
of s ec re to ry  cel ls  per  section through acinus as 
a whole (1, 4) and number  o f m o n o n u c l e a r  (2, 5) 
and binuclear  (3, 6); B) mitot ic  index (in ~ 
abscissa ,  t ime af ter  t r auma  (in days). 1-3, 7) 
Ext raorb i ta l  l ac r imal  gland; 4-6, 8) subman- 
dibular sa l ivary  gland. 

TABLE 1. Corre la t ion  between Composit ion of 
Acini and Mitotic Index (MI) in Remnan t s  of 
Ext raorbi ta l  Lac r ima l  Gland in Individual Rats 
Killed 3 and 5 Days af ter  T rauma  M �9 m) 

3 days s days 
No. 
of 
Rat 

Number of J 
cells per sec 
tion through ] 
terminal 
portion 

7,585=0,24 
7,815=0,26 
8,705=0,43 
8,755=0,33 
9,015=0,34 
9,235=0,36 
9,72+__0,42 

10,495=0,36 

8,92• 

MI, %0 

6,005=0,77 
1 5 , 9 0 ~  1 , 2 6  
0,405=0,20 
3,00~0,54 
1,80+__0,42 
2,205=0,47 

0 
0 

3,665= 1,78 

Number of 
cells per sec. 
tion thr ou gh 
terminal 
portion 

9,235=0,42 
9,335=0,39 
9,505=0,35 
9,935=0,39 
9,955=0,37 

I0,195=0,47 
10,88~0,55 
11,345=0,46 

10,044-0,31 

MI, %o 

0 
3,505=0,59 

14,705=1,21 
0,205=0,14 
0,70+__0,26 
8,705=0,93 
0,105=0,10 
3,105=0,56 

3,88=t= 1,80 

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

The principal  quantitative data obtained are  given in Fig. 1. Three  days af ter  t rauma,  when prol i ferat ive 
p r o c e s s e s  in the old parenchyma were  beginning to intensify, a s tat is t ical ly significant (P < 0.01) decrease  was 
found in the mtmber of s ec r e to ry  cel ls  pe r  acinus. The fall in the number  of  mono-  and binuctear cells  counted 
separa te ly  showed even g rea t e r  fluctuations (P -< 0.05), but f rom approximate calculat ions the impress ion  was 
obtained that binuclear  s ec r e to ry  cel ls  died at a re la t ively higher ra te  than mononuclear .  

The deficiency of cells  in the acini was mos t  probably the resu l t  of their  death, Evidence in support  of 
this conclusion is given, in par t icu lar ,  by pic tures  of vacuolation of the cytoplasm, pycnosis  of the nuclei, and 
total disintegration of single cells or,  less  frequently, of severa l  cells  located side by side in the acinus; these 
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phenomena were particularly intensive between 24 and 54 h after trauma. Judging from the reduction in the 
composition of the acini of the uninjured parenchyma, the remnant of the extraorbital lacrimal gland lost about 
18%, and that of the submandibular salivary gland about 14% of its secretory ceils as a result of secondary 
destruction. Characteristically, the subsequent proliferative processes took place more intensively in the 
extraorbital lacrimal gland than in the submandibular gland. 

The fact that some sort of correlation exists between the degree of the cell deficiency in the terminal 
portions (or the scale of their mortality), on the one hand, and mitotic activity on the other hand, can be judged 
also from a comparison of these parameters in individual rats killed 3 days after trauma (Table I). It was 
found that  on the whole, the fewer  ce l l s  tha t  r e m a i n e d  in the acini,  the higher the mi to t ic  index. Cor re la t ion  
ana lys i s  r evea l ed  fa i r ly  s t rong negat ive co r re l a t ion  in this  case  (coefficient of co r r e l a t i on  r = - 0 . 7 1  • 0.29; 
P < 0.05), which, as might  be expected,  was not l i n e a r  in c h a r a c t e r  (cor re la t ion  ra t io  ~ = 0.86; cu rva tu re  fl = 
0.73). This  s i tuat ion was valid, evidently,  only fo r  t r igge r ing  of pro l i fe ra t ion ,  for  l a t e r  (5 days) the mi to t ic  
index was v i r tua l ly  independent of the number  of ce l l s  in the acini  ( r~- -0 .18  �9 0.20). 

By the t ime  of the l a s t  obse rva t ions  (15 days) the number  of  ce l l s  in the s e c r e t o r y  por t ions  was a lmo s t  
back  to the initial level ,  but did not exceed  it; m o r e o v e r ,  in the ex t raorb i t a l  gland some  degree  of d i spropor t ion  
still  r e m a i n e d  between r e . n o -  and b inuc lear  ce l l s .  Mitotic act iv i ty  was vi r tual ly  reduced  to zero .  

These  r e s u l t s  conf i rm the view that  p ro l i f e ra t ion  of pa renchymatous  ce l l s  in the r e m n a n t  of  an o rgan  is 
r e g e n e r a t i v e  in c h a r a c t e r  [4]. At the s ame  t ime,  under the conditions of these  expe r imen t s  with the e ~ l r a -  
o rb i ta l  l a c r i m a l  and submandibula r  s a l i va ry  glands,  the intensif icat ion of mi to t ic  act iv i ty  evidently s e rv ed  to 
m a k e  good the def ic iency of s e c r e t o r y  ce l l s  a r i s ing  as  a r e s u l t  of  degenera t ive  changes in the acini of the old 
p a r e n c h y m a  r a t h e r  than to m a k e  good the loss  of t i s sue  des t royed  during injury.  

1. 
2. 

3. 
4. 
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