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The index of labeled nuclei (ILN) was de te rmined  in the pa r enchyma  and s t r o m a  of p r e -  
cancerous  hyperp las t i c  nodules in autoradiographs  taken f r o m  C3tt mice  rece iv ing  single 
or  mult iple  (up to 100) inject ions of thymidine- t t  3. Several  groups  of nodules we re  found. 
A. Nodules in which ILN of the pa r enchyma  a~d s t r o m a  were  not significantly different  
f r o m  thei r  l eve ls  in the cor responding  components  of no rma l  acini .  B. Nodules in which 
ILN was  higher  than no rma l  in the pa r enehyma  but not in the s t roma .  C. Nodules in which 
ILN of the pa r enehyma  and s t r o m a  were  significantly higher  than in no rma l  acini .  Th e 
abil i ty of the pa renchymatus  ce l l s  to p ro l i f e ra te  intensively and the abil i ty of the same 
ce l l s  to evoke a s t romatogenie  r e sponse  can be r e g a r d e d  as  different  c h a r a c t e r i s t i c s  ap-  
pear ing  independently in the course  of ca rc inogenes i s  in the m a m m a r y  gland. 

The appearance  of p r ecance rous  hyperp las t ic  nodules in the mouse m a m m a r y  gland (descr ibed below 
s imply  as nodules) is the e a r l i e s t  morphological ly  detectable phase in the development  of t u m o r s  of this 
organ [2-4]. These nodules are  there fore  a convenient object  in which to study t i ssue  changes in the ea r ly  
phases  of ca rc inogenes i s .  An impor tan t  aspec t  of invest igat ions of this type is the study of the kinet ics  of 
cell  pro l i fe ra t ion  in these n e o p l a s m s .  

Bresc ian i  [2] found that the mean duration of the mitot ic  cycle in cel ls  of hyperp las t ic  nodules is 
shor t e r  (33 h) than in the normal  m a m m a r y  gland (46 h). This increase  in the intensity of t i s sue  p ro l i f e ra -  
tion in the nodules is due mainly  to shortening of the S and Gi per iods  of the mitot ic  cycle .  

The object  of the p re sen t  investigation was to study pro l i fe ra t ion  of the p a r e n c h y m a  and s t r o m a  in 
var ious  nodules in situ. 

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

Hyperp las t ic  nodules of female  C3H mice ,  with a high incidence of spontaneous m a m m a r y  gland 
tumors  at the age of 9-12 months,  were  invest igated.  Mice in which a tumor  had a l ready begun to appear  
in one m a m m a r y  gland were  used in the exper iment .  These mice rece ived  single or  mult iple injections of 
thymidine-H 3. The method of injection was s im i l a r  to that  descr ibed  previous ly  [1]. To detect  the hyper -  
p las t ic  nodules, s e r i a l  h is tological  sect ions through m a m m a r y  glands not affected by tumors  were  examined.  

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

The hyperp las t ic  nodules in the sect ions consis ted  of la rge  groups of alveoli  of different  d i ame te r s ,  
lined by s imple epi thel ium and separa ted  f rom each other by a connec t ive- t i s sue  s t roma ,  in which numerous  
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TABLE 1. ILN in Epithel ial  and Connec t ive-Tissue  Cells  of the 
M a m m a r y  Gland during Tumor  Development  in Mice (M • m) 

Characteristics 
of experiment 

Time during ~ 
which thy- : "~ "= 

injections • ~ 
were given ~,~ "~ o 
(in h) !o o ~., 

I.~ ~ 

Mouse 
NO, 

Mammary gland unaffected 
by  t u m o r  

stroma 

Hyperplastic nodule 
in mammary gland 

epithelium 
of acini 

epithelium 
of acini stroma 

Singie in- 2 2722 1,4-+ 0,9 1,1_+0,7 (a) 1,9• (a)0,8+- 0,6 
2 286 2,I+--0,9 10,0• l,l (b) 2,7-+ 0,8 (b) 1,I-+ 0,7 jection 2,1 • 0,8 7,0-+ 3,2 

24 2 348 x'a 3,2-+0,5 2,1_+0,6 (I) 38,4-+ 0 , 9 ( i i )  9,3• 0,6 4,5• 

500 2,7 + - 1,0 1,5• 0,9 3,8-+0,8 3,0_+ 1,2 
504 4,24- 0,9 0,8• 0,5 1,0- 0,6 0,5-+ 0,5 

| 

24 24 5082 5,3-+ 0,5 I 7,0___ t,5 (a) 37,0_ + 2,0 (a) 51,0- + 3,1 

r Co) 50,1-+_ 3,5 (b) 19,5• 
519 0,6+-0,3 1,2• 1,3-+ 0,4 0,6_+0,5 

527 ~ 8,0-+ 1,5 
536 2,5+--0,8 
539 7,1• 

9,6• 

15,4• 
12,9+-1,3 

18,6• 

6,3• 

8,9• (I)4,5• 
3,3• (II) 28,3~1,1 
t,4• !1,2_+1,3 

14,8• 

1,2• 

4,0• 
19,0• 

11,2• 

3,6• 

22,5-+1,3 

57,0• 2,9 
(a) 88,0-+ 1,1 
(b)67,4+- 4,7 
(a) 63,4• 1,0 
(b) 67,5• 1,8 
(a) 2,3+0,4 
Co) 4,5• 0,4 

(c, I) 8,3-+ 0,6 
(II) 27,2--+3,2 

48 24 

48 48 

8,4• 
4,0• 
5,0• 

1,0_ 0,4 

42,0 + -- 2,5 
(a) 36,0_+ 3,4 
(b) 41,3+- 2,5 
(a) 29,2+_2,3 
(b) 21,8__2,1 

(a) 3,6-+ 0,8 
(b) 6,2+_ 1,1 

(c) 22,4--+ 1,7 

I00 2 

543 

3591 
3912 

4022 

4132,~ 

IIntervals between repeated injections of thymidine-H 3 in mice Nos. 
348 and 359 were 1 h, and for other mice 2 h. 
21LN was calculated for the parenehyma and stroma of several hy- 
per plastic nodules (a, b, c). 

3For some nodules ILN was calculated in different areas of the 
parenehyma of the same nodule (I, If) and in the zone of connective 
tissue adjacent to the nodule. 

fibroblasts could be seen. The number of labeled cells as a percentage of the total number of cells of that 
type (the index of labeled nuclei, ILN) was calculated separately for the parenchyma and stroma in each 

nodule. The results of these calculations are summarized in Table i. At least 200 cells were counted for 
each index. 

T h e  r e s u l t s  in T a b l e  1 s h o w  t h a t  t he  v a r i o u s  h y p e r p l a s t i c  n o d u l e s  d i f f e r e d  c o n s i d e r a b l y  in  t h e i r  i n t e n -  
s i t y  of  p r o l i f e r a t i o n .  In s o m e  c a s e s  m a r k e d  d i f f e r e n c e s  in ILN w e r e  found  in d i f f e r e n t  p a r t s  of  the  s a m e  

n o d u l e  (Nos .  348,  413c) .  D e p e n d i n g  on  the  c h a r a c t e r  of  p r o l i f e r a t i o n  in t h e m ,  t h e  n o d u l e s  can  he  d i v i d e d  
into  t h r e e  g r o u p s .  

A.  N o d u l e s  in w h i c h  I L N  f o r  t he  p a r e n c h y m a  and s t r o m a  s h o w e d  no s i g n i f i c a n t  d i f f e r e n c e  f r o m  ILN 
of  the  c o r r e s p o n d i n g  c o m p o n e n t s  of  t h e  n o r m a l  a c i n i  of  the  m a m m a r y  g l a n d s  (Nos .  413a ,  b,  5 1 9 , 5 0 0 ) .  The  
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m a m m a r y  gland cel ls  can evidently acquire the abili ty to f o r m  nodules without any significant changes in 
the intensity of pro l i fe ra t ion .  

B. Nodules in which ILN of the pa renchyma  is  significantly higher  than in the normal  m a m m a r y  
gland, but  ILN for the s t r o m a  is indist inguishable f rom norma l  (Nos. 515, 536,543).  The pa renchymatus  
cel ls  of these nodules evidently were  a l ready capable of more  intensive pro l i fe ra t ion ,  but prol i fera t ion  of 
the s t r o m a  had not yet  begun to exceed i ts  no rmal  level .  

�9 C. Nodules in which ILN for  the pa renchyma  and s t r o m a  were  significantly higher  thari for the co r -  
responding components of normal acini of the same mice. This subgroup included most of the nodules in- 
vestigated. In all nodules except one (No. 508a) of this subgroup, ILN of the parenchyma was higher than 
for the stroma of the same nodules. 

The greater intensity of proliferation of the parenchyma than of the stroma in the nodules of sub- 
groups B and C may be significant as a factor limiting the Size of the nodules. It can be postulated that 
tumors arise only from nodules of subgroup C, in which the cells have become capable of inducing intensive 
proliferation of fibroblasts, thus enabling a stroma to be formed for the actively growing parenchyma of 
the tumor [i]. 

The ability of parenchymatus cells to proliferate intensively and the ability of the same cells to in- 
duce a stromatogenic response can thus be regarded as important characteristics appearing independently 
in the course of carcinogenesis in the mammary gland. In other words, changes in these properties obey 
the rule of "independent progression of tumor characteristics" formulated by Foulds [5]. 

1o 

2. 
3. 
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