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After  subcutaneous implantation of r a t  s a r c o m a  SSK into ra ts  (males and females) the percentage  of 
cells containing sex chromat in  was found to be 2-3 t imes lower in males  than in females .  The percentage 
of these cells was lower in male  mice  with a t ransplanted spontaneous adenocarcinoma of the m a m m a r y  
gland than in the female f rom which the tumor  was obtained. 

Information on the effect of hormones  on the number  of B a r r ' s  par t ic les  in cell nuclei is conflicting. 
No final answer  to the problem has yet  been obtained, although its urgent  clinical importance is obvious. 
The effectiveness of hormonal  t rea tment  of b reas t  carc inoma in man is known to be direct ly dependent on 
the content of sex ehromatin in the tumor  cells [2]. However, it is not known how hormones  influence the 
sex chromat in  of tumor  cei ls .  I t  is in terest ing to note that, according to some data [16], the behavior  of sex 
chromat in  in the cells of hormonal ly  dependent and independent tumors  is identical, while according to other  
information [10, 14], cases  of noncoincidence of the sex of the host  and the presence  or  absence of sex ch ro -  
matin in the tumor are  m o r e  frequently observed  when the tumors  develop in organs under endocrine con- 
t ro l  (breast,  prosta te) .  

So far  as normal  cells  a re  concerned,  he re  also opinions differ.  Some invest igators  [3, 4, 9] descr ibe  
r e s i s t ance  of the sex chromat in  to hormones  and independence of its behavior  of hormonal  action. Atten-  
tion has been drawn to the fact  that B a r f ' s  par t ic les  appear in mammal ian  cells before the laying down of 
the pr imi t ive  gonads. Onuma and Nishikawa [13] observed no changes whatever in the localization and m o r -  
phology of B a r f ' s  par t ic les  after  gonadectomy and injection of sex hormones  into cas t ra ted  male and female 
animals (bulls and cows, goats, etc.).  In the light of Lyon 's  hypothesis [11, 12] concerning the format ion of 
sex chromat in  in the ea r ly  s tages of embryonic  development f rom the X-chromosome ,  which has entered into 
a heteropycnot ic  state, the experiments  of Onuma and Nishikawa, which were car r ied  out on males ,  cannot 
be accepted as demonst ra t ive :  in adult animals,  with no sex chromatin (males), no sex chromatin can be 
fo rmed in the somat ic  cel ls .  

However,  there  is information in the Utera ture  [8, 15] to show that the number of B a r r ' s  par t ic les  in 
the buccal  cells of newborn girls  and their  mothers  is dependent on hormones :  in the f i r s t  two days af ter  
bir th  the number  of cells with B a r f ' s  par t ic les  was at a minimum, and after  the 3rd day it increased  up to 
the normal  level.  I t  is also known that fluctuations in the content of sex chromatin are also dependent on the 
mens t rua l  cycle,  on drug therapy, and so on [15]. It has been found that shock doses of cor t icos te ro ids  lower 
the content of sex chromat in  in the buccal  cells of patients with dermatoses  [1, 5]. 

We have studied the effect of the hos t ' s  sex on the number of B a r f ' s  par t ic les  in cells of a t ransplan t -  
able ra t  s a r c o m a  SSK and adenocarc inoma of the m a m m a r y  gland. 

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

In the f i r s t  experiments  29 (15 males  and 14 females)  noninbred albino ra ts  weighing 100-130 g were 
used. A s a r c o m a  SSK was implanted subcutaneously into all the animals at the same t ime. The animals 
were  sacr i f iced  15 days after  implantation of the tumor .  Pieces  of the tumors  were  fixed in 10% neutra l  
formal in  solution and embedded in paraff in wax. Sections were stained by FeulgenVs method. Sex chromatin 
was counted in 200 cells of each section.  
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Fig.  1. Sarcoma SSK inoculated into a fe -  
male  ra t .  Nuclei of tumor  cells contain- 
ing granules of sex chromat in  (marked by 
arrows)  can be seen. Feulgen, 1028 •176 

When select ing the tumor  s t ra in  the following c i r -  
cumstances  were taken into account. F i r s t ,  t ransplantable 
s a r coma  SSK was derived from a hormonal ly  dependent tu- 
mor  ar is ing spontaneously inthe m a m m a r y  gland t issue of 
a female r a t  in 1960 [7]. Second, as is known f rom the l i -  
l i te ra ture  [6] and as we ourse lves  have established, a well 
marked  relat ionship exists between growth of s a r coma  SSK 
and the hos t ' s  sex; the kurnor in females  grows more  rapidly 
and has a more  malignant course,  metas tas iz ing  ea r l i e r  
and m o r e  often, causing ea r l i e r  death of the host,  and giving 
a higher percentage of successful  takes than in males .  In 
males  cases  of absorption of the tumor a re  frequently ob-  
served,  and its latent per iod of growth is much longer than 
in females  (9-15 and 5-9 days respect ively) .  

The second experiment  was ca r r i ed  out on mice of 
line C3H. A tumor was extirpated f rom a female  mouse 
with a spontaneously developing adenocarcinoma of the 
m a m m a r y  gland, minced and mixed with s te r i le  physiologi-  
cal saline, and used to inoculate two male mice  of the same  
line. On the 20th day of growth the male mice  were killed. 
Tissue of the tumor taken f rom the males  and the female 
was fixed in 10% neutra l  formal in  and embedded in paraff in  
wax. Sections were stained by Feulgen 's  method. The num-  
ber  of B a r f ' s  par t ic les  was counted in 200 cells.  

Fig.  2. Sarcoma SSK inoculated into a male 
ra t .  Nuclei of tumor  cells are  without g r a -  
nules of sex chromatin .  Dark granules of 
autosomal  chromocen te r s  can be seen.  Mi-  
totic f igure below on the left. Feulgen, 
1028 x. 

EXPERIMENTAL RESULTS 

The percentage of cells containing sex ehromatin was 
much lower in cells of the sarcoma SSK implanted into 
males than in cells of the sarcoma implanted into females 
(9 • 1 and 26.4 • 1.5 respectively). The difference between 
the indices was statistically significant (T = 9.7, P < 0.001). 

In the female mouse 32% of tumor ceils contained Barf's 
particles, compared with 11 and 16% in the two males. 

The results point unambiguously to the presence of a 
close relationship between the incidence of Barf's particles 
in tumor cells and the hormonal background of the host or- 
ganism; the number of cells containing sex chromatin in the 
transplantable rat sarcoma SSK and spontaneous adenocar- 
einoma of the mammary gland of C3H mice was 2 or 3 times 
lower when the tumors were implanted into males. Without 
a parallel karyologic analysis it is impossible to say what 

lies at the basis  of this phenomenon: uncoiling of the X-chromosome  forming sex chromatin,  or  select ion 
of cells without this X-ch romosome  in the case of implantation of the tumor into males .  Since s a rcoma  SSK 
belongs to the ca tegory  of transplantable tumors ,  capable of being t ransmit ted  for  many years  among animals 
of both sexes,  the p rocess  regulat ing the formation of granules of sex chromatin in the tumor  cell nuclei is 
evidently r eve r s ib le  in cha rac te r .  The direct ion of the p roces s  at any par t icu lar  time depends on hormonal  
influences:  ff the tumor  is inoculated into females  the number  of cells with B a r r ' s  par t ic les  increases ,  while 
ff implanted into males ,  on the other  hand, it dec reases  (Figs. 1 and 2). 

It may  be asked why mascul inizat ion (loss of sex chromatin) of b reas t  carc inoma cells in man is a c -  
companied by an increase  in the malignancy of the tumor [2], whereas  essent ia l ly  the same phenomenon 
(selection of cells  without sex chromatin) in transplantable sa rcoma  SSK takes place against the background 
of marked  inhibition of growth of the ku~nor when inoculated into males .  It may  be objected that the hormonal  
background is totally different in the female organism (influence of estrogens)  in which the m a m m a r y  gland 
tumor  develops. However, this objection is invalid, because it is well known that the mascul inized m a m m a r y  
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gland tumor  in women t r ea ted  with androgens acqui res  an even m o r e  mal ignant  course  and the prognos is  of 
the d i sease  under these  c i r cum s t ances  is cons iderably  worsened* .  

I t  is not known to what degree  the absence  of cor re la t ion  between mascul in iza t ion  of the t u m o r  and its 
mal ignancy  can be a sc r ibed  to the fac t  that ca rc inoma  of the b r e a s t  in man  is a p r i m a r y  tumor  while s a r -  
coma SSK in r a t s  is a t ransplan ted  tumor .  A paradoxica l  si tuation thus a r i s e s :  the tumor  at the e a r l i e r  
s tage  of p r o g r e s s i o n  (spontaneous ca rc inoma  of the b r e a s t  in man}, if i ts  cel ls  become  Hmasculinized,~ r e -  
sponds to exogenous androgens by an i nc r ea se  in the intensi ty of its growth and metas tas iza t ion ,  while the 
t ransplan ted  tumor ,  the long-developing s a r c o m a  SSK, responds  to endogenous androgens in the body of the 
m a l e  rec ip ien t  by slowing of growth and me ta s t a s i za t i on  and by a dec r ea se  in the r a t e  of success fu l  takes .  
A fu r the r  study of this p r o b l e m  is r equ i red .  
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*No compar i son  was made  of the r a t e  of growth and degree  of mal ignancy of the spontaneous m a m m a r y  gland 
adenocarc inoma  in C3H mice  when inoculated into ma le s  and f e m a l e s .  
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