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The object  of this invest igat ion was to study the special  features distinguishing reparat ive regeneration in the 
sal ivary glands with a protein and a mucous type of secretion, The mi to t ic  division of the cells was invest igated 
after thermal  injury to the submaxi l lary  and sublingual glands of the rat, which have a protein [10-12] and mucous 
[11] type of secret ion respect ively.  

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

Experiments were conducted on 60 sexual ly mature albino (male)  rats weighing 250-300 g. En aseptic condi -  
tions about 83-50% of the submaxi l lary  and more than 50% of the sublingual gland was destroyed by means of a 
hot me ta l  plate,  uni lateral ly.  The mate r i a l  was fixed during the morning at intervals of between 15 rnin and 60 
days after the operation [8-10]. The sections were t reated by the usual h is to logical  and cer ta in  h is tochemical  
methods. The numer ica l  results were subjected to s ta t is t ical  analysis. 

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

Mitotic division of the ep i the l ia l  cells began 24 h after injury in the submaxi l lary  gland and 48 h after injury 
in the sublingual gland. The first mitoses were found in the secretory cells of the te rmina l  portions, after which the 
cells of the ducts began to divide. In both the sublingual and the submaxi l lary  glands the role of the cells of the 
acini  and the efferent ducts in the prol i ferat ive processes after injury was almost ident ical ,  The mi to t ic  act ivi ty  
of the cells of the efferent duct system on the wound surface of the submaxi l lary gland 54 h after t rauma was 11. ? 
0.9, and the ac t iv i ty  of the cells of the t e rmina l  portions 11.4 • 0.5. The corresponding figures for the sublingual 
gland were 5.7 • 0,4 and 5.3 + 0.8. On the whole the leve l  of the mi to t i c  ac t iv i ty  in the ep i the l ia l  celts of the sub- 
maxi l l a ry  gland was higher than in the sublinguaL 

As several  authors have pointed out [1, 6], the nuclei  of very many ep i the l ia l  ceils  become greatly enlarged 

in the first stages of regeneration.  The results of measurements now showed that  they increased in size in the ratio 
1 : 2 : 4. This is direct ly  dependent  on their  ploidy [8] and i t  agrees with the modern view of the role of endomitosis 
and polyploidizat ion in regenerat ive  processes [3]~ No evidence could be obtained in this ma te r i a l  to indicate  d i -  
rect (amitot ic)  division of the cells during regenerat ion,  as has been reported in the l i tera ture  [4]. 

In the process of regeneration of the submaxi l lary  and sublingual glands mitoses were observed not only in the 
ep i the l i a l  structures invading the granulation tissue at the site of injury, but also in parts of the glands not apparent-  
ly involved in the inf lammatory  process. The re la t ive  importance of mi to t ic  ce l l  division at the wound surface 
and some distance from it may be considered. To e luc ida te  this problem, the loca l iza t ion  of ep i the l ia l  ceils di -  
viding by mitosis at different stages of the regenerat ive  process was str ict ly determined.  Sections cut through sa l i -  
vary glands placed side by side, with a visible site of injury and a well  defined zone of reac t ive  changes, were pro- 
j ec ted  by means of a microscope and two mirrors on to a sheet of white paper. When drawings were made,  not 
only the outlines of the glands were included,  but also a number of morphoiogical  structures - the connec t ive - t i s -  
sue sepia of the lobules, and the large and midd le - s i zed  ducts. It was thus easy to ident i fy the topography of the 

preparations when magnif ied under the immersion lens (object ive  90 • ocular ? x), when the positions of the ceils 
undergoing mi to t i c  division were marked accura te ly  on the paper. 

Drawings of three sections are shown in the figure. Comparison of them shows that during both the period of  
increase of mi to t i c  ac t iv i ty  and the period of its gradual  decl ine,  prol i ferat ive processes in the ep i the l ia l  ceils arose 
main ly  at the wound surface, where the ep i the l ia l  tubes invaded the granulation tissue at the site of injury. To 
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Salivary glands of a rat 2 (A), 6 (B), and 15 (C) days after injury. During reproduction 
of the drawings the sahlingual gland (SL) has been detached from the submaxillary 
gland (SM) to improve clarity. The site of direct injury is cross-hatched; the areas of 
the gland undergoing necrosis are shaded with oblique lines, and the surrounding zone 
of reactive changes is slightly darkened. Attention is drawn to the position of the mi-  
roses (black dots) and the new lobules of the glands, in the layer of connective tissue 
filling the site of injury (C). Rest of explanation in text. 
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Mitotic Act ivi ty  (MC) of Cells of the Submaxil lary and Sublingual Salivary at Different 

Stages of the Regenerative Process (in %) 

i 

(D 

ca r- 

Submaxil lary gland Sub!ingual gland 

at the edge of the 
injured area 

i3 

at a distance from 
injured area 

M c  

at the edge of the 

injured area 

ro ~I MC 

~ O r  

at a distance ~om 
injured area 

~ ]  MC 

Q ~ J  

ii 18 000 18 000 
18 000 1 18 000 

18,54-0,29 
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confirm this conclusion quant i ta t ively ,  al l  the mitoses were counted in the zone of react ive  changes, on the one 

hand, and at points distant from the site of injury, on the other, in each of the invest igated glands 3, 5, 8, and 15 
days after injury. Altogether  6000 cel ls  at the site of injury and 10,000 cells some distance away were counted in 
three rats at each  t ime (for t echn ica l  reasons, after 8 days the cells in the zone of injury to the sublingual gland 
were counted in two rats). The results of these counts are given in the table.  

As the table  shows, at  a l l s tages  of regenerat ion the intensity of the prol iferat ive processes at the points remote  
from the si te of injury was much tess than that at the wound surface. The difference between the number of mitoses 
in the focus of injury and the number at a distance from it  was significant in al l  the periods of the invest igat ion 

(P < 0.001). It may therefore be concluded that  the regenerat ion of the submaxi l lary  and sublingual glands after 
their  thermal  injury takes p lace  mainly  by epimorphosis (growth per apposi t ionem [6]). The role of endomorphosis 
or regenerat ion hypertrophy (growth per intussusceptionem) in the process of regeneration of the sal ivary glands in 
adult  male  rats after thermal  injury is much less important .  This conclusion cannot be extended to the reparat ive 
regenerat ion of other organs or even to the same glands in other exper imenta l  conditions. 

After 15 days comple te  newly formed lobules of the submaxi l lary and sublingual glands were seen in the ma-  
ture granulation tissue now fi l l ing the area of necrosis. After 30-60 days, they had different iated to form acinar 
portions of serous and mucous character .  The development  of these newly formed structures is very reminiscent  of 

the postnatal  development  of the sublingual  [7] and submaxil lary glands [9]. As might be expected,  from findings 
described by many authors [6, 2, 4], 60 days after injury the site of the burn was f i l led with fibrous tissue, in which 
smal l  lobules of regenerat ing gland were observed. Some of the newly formed structures, especia l ly  those which 

had lost their connection with the ducts of the old parenchyma,  showed degenerat ive changes and signs of resolu- 
tion; others remained v iab le  in appearance.  

S U M M A R Y  

Reparative regenerat ion of the submaxi l lary  and sublingual sal ivary glands was studied on 60 sexual ly  mature 

male  albino rats in periods from 15 rain to 60 days after a thermal  lesion. Proliferation of cells was effected by 
way of mi to t ic  division. Accurate  account of the p lace  of arrangement and number of mitoses in the ep i the l i a l  
cells  at al l  stages of the regenera t ive  process has shown that prol iferat ive processes develop mainly at the wound 
surface. The leve l  of the mi to t ic  ac t iv i ty  of t e rmina l  portions and in the system of outlet  ducts at the wound surface 
is approximate ly  the same. Numerous adhesions and t rabeculae forming as a result of dedifferentiat ion and pro- 
l i ferat ion of ep i the l ia l  ceils grow into the granulat ion tissue fi l l ing the site of the defect.  Small  lobules of the sub- 

maxi l l a ry  and sublingual glands with an ordinary structure form on the site of the lesion. They are connected with 
the general  system of out le t  ducts. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 
tions of the abbreviations as given in the original Russian journal. Some or all o f  th is  peri-  

odical l i terature may  we l l  be avai lable  in E n g l i s h  translation. A complete list ofthe cover-to- 
cover English translations appears at the back of the first issue of this year. 
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