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The number  of basophi ls  in the cen t ra l  zone of the adenohypophysis  and the height of  the fol l icular  
epithelium of the thyroid  gland a r e  reduced  in h igh-cancer  l ines A and DBA, jus t  as in mice  of the high- 
cance r  line C3H. It  is postulated that  hypothyroidism plays an impor tan t  ro le  in the genesis  of m a m m a r y  
gland c a r c i n o m a  in all the h igh-cancer  l ines  of mice  invest igated.  

Data concerning the ro l e  of ho rmones  in the genes is  of m a m m a r y  gland c a r c i n o m a  a re  few in number  
and conflict ing in nature  [1-4, 7, 8]. 

Invest igat ions  conducted in the L a b o r a t o r y  of Cytology have shown that the number  of basophi ls  of the 
thyro t ropic  s e r i e s ,  and also the height of the fol l icular  epithelium of the thyroid gland a re  cons iderably  r e -  
duced by compar i son  with these  p a r a m e t e r s  in mice  of the low-cance r  l ine C57BL [5, 6]. It is postulated 
that hypothyroidism plays an impor tan t  ro le  in the genes is  of m a m m a r y  gland ca rc inoma  in C3H mice  [6]. 

The  object  of this invest igat ion was to study the morphology and function of the pi tui tary  and thyroid 
gland of o ther  mouse  l ines  with a high incidence of spontaneous m a m m a r y  gland ca rc inoma.  

EXPERIMENTAL METHOD 

Mult iparous  mice  weighing about 30 g of the following l ines were  used in the exper iments :  C57BL 
(control) ,  A, DBA, and noninbred females .  The mice  were  used in the exper iments  only in d ies t rus .  The  
pi tui tary  glands were  fixed with m e r c u r i c  eh lo r ide - fo rmol  and embedded in paraff in  wax. Sections 5 p in 
th ickness  we re  stained by the McManus and Hotchkiss  methods [1, 14] with slight modification.  Cel ls  were  
counted only in the cent ra l  zone of the an t e r io r  lobe of the pi tui tary,  2000 ce l l s  being counted in each gland. 
Thyro ids  were  fixed in Carnoyts  fluid. Paraf f in  sect ions  5g in th ickness  we re  stained with hematoxyl in-  
eosin. The d i ame te r  of the fol l ic les  in cen t ra l  sect ions of the thyroid was de te rmined  by means  of an ocular  
m i c r o m e t e r  (mean of 60 follicles) and the mean  height of the fo l l icular  epithelium (200 cells) was  obtained. 

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

The r e su l t s  (Table 1) show that the fol l icular  epithelium of the thyroid was highest  in C57BL mice  
(7.5 ~= 0.41), and the highest  pe rcen tage  of thyro t rop ic  basophi ls  was also found in the cen t ra l  zone of the 
an te r io r  lobe of the pi tui tary in these  an imals  (9.0 ~= 0.59). In both h igh-cancer  l ines  of m i c e  the height of the 
fol l icular  epithelium and the number  of thyro t rop ic  basophi ls  we re  signif icantly lower than in C57BL mice .  
The  height of the fol l icular  epithel ium in the noninbred mice  was lower  than in m i c e  of low-cance r  l ines 

L a b o r a t o r y  of Cytology, Inst i tute  of Medical  Genet ics ,  Moscow. (P resen ted  by Academic ian  of the 
Academy of Medical  Sciences of the USSR N. A. Kraevski i . )  T rans l a t ed  f rom Byul le ten '  Ekspe r imen ta l ' no i  
Biologii  i Meditsiny,  Vol. 68, No. 10, pp. 77-78, October ,  1969. Original  a r t i c l e  submit ted September  16, 
1968. 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
,'V, u 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

1146 



TABLE i. Height of Follicular Epithelium of Thyroid and Number 
of Basophils in Central Zone of Anterior Lobe of Pituitary in Mice 
of Different  Lines  

i I ! i , 
No. of ,No. of baso-r Height of No. of phils in 

Line of mice follicular P' mals Iof anterior P ani- ani- central zone] 

mais epithelium lobe of pi- 
tuitary (in%) 

C57Bl (control) 
A 
DBA 

Noninbred 

7,5-+0,41 
6,6-+0,31 
6,5_+0,24 
7, I _+0,50 

<O,003 
~0,007 
~0.3 

7 9,0_+0,59 
6,0_+0,54 

4 7,5___0,I9 
6,5-+0,97 

<o,oool 
~o,oo5 
~o,oool 

;~ P denotes s ignif icance of di f ference between invest igated line and 
control  (C57BL). 

but higher than in mice  of h igh-cancer  l ines ,  i .e. ,  it bo re  the s a m e  re la t ionsh ip  as the incidence of spon- 
taneous m a m m a r y  gland c a r c i n o m a  in these  mice .  

The  s imul taneous  d e c r e a s e  in the height of the fol l icular  epithelium and in the pe rcen tage  of basophi ls  
in the cen t ra l  zone of the an te r io r  lobe of the p i tu i tary  in mice  of l ines A and DBA suggests  that  the d ec r ea se  
in thyroid  act ivi ty  is due to changes in the hypothalamus and not in the pi tui tary .  

Changes in the p i tu i tary  and thyroid  detected in m i c e  of l ines  A and DBA, s imi l a r  to those  p rev ious ly  
found in C3H mice  [5, 6], suggest  identical  m e c h a n i s m s  of genes is  of m a m m a r y  gland c a r c i n o m a  in all  t h ree  
l ines  of mice .  The pathogenetic ro le  of the hypothyroidism demons t ra ted  in these  expe r imen t s  in the genes is  
of m a m m a r y  gland ca rc inoma  is suppor ted  by clinical  obse rva t ions ,  showing that the incidence of c a r c i n o m a  
of the b r e a s t  in pat ients  with hypothyroid ism is s ignif icantly higher than in patients  with thyro tox ieos i s  [12, 
13]. A number  of invest igat ions have shown that th ryo idec tomy s t imula tes  the gonadotropie ac t iv i ty  of the 
p i tu i tary  and i n c r e a s e s  the sens i t iv i ty  of the reproduc t ive  o rgans  to es t rogens  [9, 10, 15]. 
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