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The mi to t ic  ac t iv i ty  of the ep i the l ium of the mammary  gland has been studied mainly in animals in various 
hormonal states [1, 4, 5, 6]. I t  was studied by I. V. Markelova [7] during post traumatic  regeneration,  and her resuIts 
showed that in a lbino mice  (sexually mature females in the stage of diestrus), after removal  of 50-70% of the total  
mass of the mammary  gland tissue, the mi to t ic  coeff ic ient  of the residual part of the organ is not appreciably al tered 
on the 6th-15th day after the operation.  Isolated i tems of information concerning mi to t i c  division of ceils  in mam-  
mary gland tissue after injury to the organ are given by V. P. Vlasov [2], D. I. Golovin [3], and Coen [8]. These 
authors, however, did not ac tual ly  count mitoses and did not take into account the stage of the estrous cycle  in their 
animals.  We could find no information in the l i tera ture  concerning the mi to t ic  act ivi ty  of the mammary  gland tissues 

after trauma in castrated animals .  

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

The investigation was conducted on parons albino rats (44 noncastrated and 37 castrated).  Castration was per-  
formed under general ether  anesthesia in aseptic conditions. The animals were used in the experiment  20 days after 
the operation. A deep thermal  burn of the tissues of the right abdomino- inguinal  mammary  gland was infl icted by 
means of a red-hot  disk measuring 0.2 x 0.4 cm. The rats were sacrificed at the same t ime of day (10-11 A.M.) 
1, 3, 5, 7, 10, 15, 20, 30, 40, and 60 days after injury. Several noncastrated and castrated rats without injury to the 

mammary  gland were also used. 

Mater ia l  for cutt ing sections was fixed in Carnoy's and Brank's solutions and in Zenker formol. Paraffin-wax 
sections, cut to a thickness of 5-7 ~,  were stained with Heidenhain 's  hematoxyl in ,  azure-I I -eos in ,  and by F euIgen's 
method. The stage of the estrous cycle  was determined in all  the animals from the ce l l  picture in vaginal  smears. 
Tota l  preparations, f ixed in formalin and stained with hemalum,  were also made from the theoracic mammary  glands 
which were f lat tened in shape; these preparations were used to determine the an imal ' s  physiological  state [9-11].  

All  the castrated rats were in the stage of diestrus. The overwhelming major i ty  of noneastrated rats were also in 
a stage of diestrus, but a few animals were in other stages of the estrous cycle .  We therefore give the numerical  data 
relat ing to mi to t i c  ac t iv i ty  for a l l  the noncastrated animals separateIy, and only for the animals in the stage of diestrus. 

On the basis of these figures the mi to t ic  coeff ic ient  per 1000 cells was calcula ted.  The results were analyzed statis- 

t i ca l ly  by the Fisher-Student method. 

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

Since the study of reparat ive  regenerat ion of the mammary  gland has been conducted on guinea pigs, dogs, rabbits, 
and mice  but not on rats a short account of the process of regenerat ion in the la t ter  is given below. 

Twenty four hours after injury react ive  changes (an increase in the number of ceils) begin to develop in the 
glandular tissue around the zone of necrosis. The  number of mitoses is not visible increased. However, inf lammatory 
manifestations are a l ready well  marked (Fig. 1). After 3 days the number of mitoses in the epi thel ium of the lacteals  
and alveol i  and also in the endothel ia l  ceils  of the blood vessels is increased (Fig. 2). After 5-7 days dedifferentiat ion 
of the lac tea ls  and a lveol i ,  on the one hand, and development  of granulation tissue, on the other hand, are seen. The 
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Fig. 1. Mammary  gland tissue of a noncastrated parous rat close 
to the site of injury 24 h after hlf l ic t ion of a burn. Di la ted blood 
vessels, leukocyt ic  inf lammatory  infi l trat ion.  Photomicrograph. 
Fixat ion in Brank's solution. Heidenhain 's  hematoxyl in .  Ob- 

jec t ive ,  apochromat ic  20 x, homal  II. 

Fig. 2. Three mitoses in endothel ium of blood vessels of the 
mammary  gland of a noncastrated parous rat  3 days after burning. 
Photomicrograph. Fixat ion in Carnoy's solution. Azure- I I -eos in .  

Object ive,  apoehromatie  60 x ,  ocular 10 • 

mi to t ic  ac t iv i ty  of the cells of the epi thel ium and granulation tissue under these conditions showed a sharp increase in 
both the noncastrated and the castrated rats, reaching a maximum after ~ days. The process of mi to t ic  division of the 

ceils continued at subsequent periods; new lac teals  were formed as a result of division of the ep i the l ia l  ceils.  

It must be emphasized that in every case different phases of mitosis were observed in both epi the l ium and con- 
nect ive tissue. This is easi ly seen in Fig. 3 : 1 0  days after injury 3 mi to t i ca l ly  dividing ep i the l ia l  ceils may be seen 
in one of the terminal  portions of the gland in a castrated r a t -  two of these are in the metaphase and one in the 

anaphase. 
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Fig. 3. Three mitoses in the alveolus of a mammary  gland of a 

parous castrated rat  30 days after castrat ion and 10 days after 
burning. Photomicrograph. Fixat ion in Brank's solution. Heiden- 
hain 's  hematoxyl in .  Object ive,  apochromatic  60 x,  homal  VI. 

Changes in the Mitotic  Coeff icient  of Tissue Cells of the Mammary Gland during Postraumatic Regeneration in Non- 
castrated and Castrated Rats 

Rats 

Control 
E xper ime ntal 

Time 

after 
burning 
(in 

days) 

1 

3 
5 
7 

i0 

15 

Noncastrated rats 

Number 

of rats 

Mitotic  coeff ic ient  
Rats in a stage of 

A l l  rats 
diestrus 

con- 

epi the-  nect ive  
l ium 

tissue 

0.5 0.2 

0.5 0.2 
0.7 2.7 

1.4 3,3 

2.8 4.4 

1.9 2.5 
0.2 0.2 

con- 

epi the-  neet ive 
l ium 

tissue 

0.5 0.2 

0.3 0.2 
0.7 2.0 

1.4 3.3 

2.7 4.3 

1.9 2.5 

0.2 0.2 

Castrated rats 

Number 

of rats 

5 

2 

2 

2 

4 

4 

3 

Mitotic 

coeff icient  
con- 

epi the-  nect ive 
l ium 

tissue 

0.1 0.2 
0.1 0.2 

0.7 2,3 

0,9 2.9 

1.7 4.2 

1,2 2.4 

0.2 0.2 

After 15 days the necrotic  masses in the focus of injury were comple te ly  absorbed and in their p lace  granulation 
tissue developed.  This was invaded by undifferentiated ep i the l ia l  bands and tubes from areas of grandular tissue pre- 
viously undergoing changes. The mi to t ic  ac t iv i ty  of the dividing ceils at this stage was much reduced and was nearer 
to that observed in normal conditions. 

The numerical  data character iz ing the ac t iv i ty  of mi to t ic  division of the ep i the l ia l  and connective-t issue cells 
during post traumatic regenerat ion are given in the table,  which shows that the mi to t ic  ac t iv i ty  of the ceils of the in- 
ters t i t ia l  connect ive tissue in the intact  mammary  gland of the noncastrated and castrated rats was ident ical .  In the 
epi the l ium,  on the other hand, the mi to t ic  ac t iv i ty  in the noncastrated rats was five times greater than in the castrated 
animals.  It must be emphasized that although the cells undergoing mi to t ic  division in the epi the l ium of the castrated 
rats accounted for only a very small  percentage of the total  number of cells,  they were found regularly (in 7-10 of the 
sections from 3 of the 5 animals on which counts were made).  

After injury, the number of mitoses in the mammary  gland increased in accordance with a regular pattern, reach-  
ing its highest value after 5-7 days. The dynamics of the mi to t ic  ac t iv i ty  of the connect ive- t issue and granulat ion- 
tissue cells in the noncastrated and castrated rats was absolutely ident ica l  as regards both t ime and number (this is 
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particularly clear from a comparison of the findings obtained in castrated rats and noncastrated rats in a state ofdlestrus). 
On the other hand, the mitotic activity of the epitheIial cells 5, 7, and 10 days after trauma was stightly higher in the 
noncastrated animals, 

Statistical analysis of the results shows that the difference between the noncastrated and castrated control rats is 
sigr~ficant (P < 0.05). The difference between the noncastrated and castrated experimental rats is not significant 
(p > 0.05). 

S U M M A R Y  

Dynamics of mitotic activity of the tissue cells of the mammary gland was studied in the process of posttraumatic 
regeneration in the parous albino rats (44 noncastrated and 37 castrated ones). These experimental studies demonstrated 
that the influence of ovarian hormones, which had a distinct effect on the mitotic regime of the epithelial cells in the 
uninjured mammary  gland, became of secondary importance in the course of the changes developing after its injury. 
Local tissue are prominent here. 
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