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Sex chromat in  was detected in the following rabbit  t i ssues:  bone, cart i lage,  tendon, muscle,  
l iver,  lung, and skin. Despite considerable difficulties in identifying sex chromatin in the 
skin and liver,  sexual dimorphism with respec t  to this cr i ter ion was clear ly demonstrated 
in all the rabbit  t issues investigated. 

By means of the sex chromatin,  the sex of an animal can be established by examination of its t issues.  
This test  has been used in severa l  branches of biology and medicine. 

It can also be used to determine the fate of graf ts  when t issues are c ros s -g ra f t ed  f rom female to 
male and vice versa .  By determining the "sex" of the grafted tissue in such experiments ,  it is possible to 
discover  by whose t issues (the donor 's  or recipient 's)  the graf t  is replaced.  

Another mat te r  of considerable importance is to identify animals on which such experiments can be 
ca r r i ed  out, and to determine in what species of animals and in what t issues sexual dimorphism can be 
c lear ly  established. In par t icular ,  it was neces sa ry  to discover  whether sexual dimorphism canbe detected 
in t issues of the rabbit,  a frequent object for  these experiments .  

Results of determinat ion of sex chromatin in severa l  species  of rodents have recently been published. 
It has been found in the ameloblast  of day-old female rats  [5], in the nuclei of spinal neurons in female 
hams te r s  and rats  [6], in ra t  l iver cells [9], in cells of rabbit  embryos  in the ear ly  stages [1], inthe cornea 
of rabbits and dogs [2], in neutrophils of the blood [7], and in the osteocytes of the bone t issue of these ani- 
mals  [3]. 

The object of the present  investigation was to study whether the sex chromatin test can be used to in- 
vestigate t issues of the locomotor  system and skin, a ma t te r  of interest  in orthopedic and traumatological  
su rge ry  for t issue grafting. 

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

Experiments  were  ca r r i ed  out on 16 adult rabbits (8 males and 8 females).  

Sex chromat in  was determined in the skin (concha auriculae,  dorsum), cart i lage (concha auriculae,  
rib, knee joint, larynx), bone t issue (rib, femur ,  cervica l  vertebra) ,  muscle tissue {heart, tongue), and also 
in the l igamentum patellae, the alveolar  cells of the lung, and parenchymatous cells of the liver.  

Bone t issue was decalcified by two methods: in 10% tr i lon B solution and in a mixture of equal vol- 
umes of 20% sodium citrate solution and 50% formic  acid. The mater ia l  was embedded in paraffin wax and 
sections,  cut to a thickness of 8-10 #, were stained with hematoxylin-eosin and by Feulgen's  method. Sex 
chromat in  was determined in 200-300 nuclei in sections stained by Feulgen's  method. 
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TABLE 1. S u m m a r i z e d  Resu l t s  for  
Numbers  of Cel ls  with Sex C h r o m a t i n  in  
Var ious  Rabbi t  T i s s u e s  

Number of cells 
Type of tissue With sex chromatin 

females males 

Skin (epithelial cells): 
e a r  . . . . . . .  . . . . .  . . . . . .  

abdomen . . . . . . . . . . . .  . . . 
d ors urn . . . . . . . . . . . . . . . .  

Cartilage (chondrocytes): 
auricular . . . . . . . . . . . . . .  
costal . . . . . . . . . . . . . . . .  
laryngeal . . . . . . . . . . . . . .  
articular . . . . . . . . . . . . . . .  

Bone (osteocytes): 
femoral . . . . . . . . . . . . . . .  
from cervical vertebral body. .  

Muscle tissue: 
heart . . . . . . . . . . . . . . . . .  48--60 
tongue . . . . . . . . . . . . . . . .  26--50 

Lung (alveolar epithelium) . . . .  69--71 
Liver (hepatocytes) . . . . . . . . .  55--71 

28--35 0--10 
32--52 0--8 
26--56 0--7 

18--56 0--4 
28--58 0--1 
59--67 0--8 
43--67 0--4 

43--62 0--6 
28--56 o--I 

i 

0--4 
0--3 
0--12 
1--16 

Fig.  1. Sex c h r o m a t i n  in  nuc le i  of some  r a b b i t  
t i s s u e s :  a) o s t eocy t e s ;  b) c a r t i l a g e ;  c) m u s c l e ;  
d) ep ide rmis~  2) a l v e o l a r  ce l l s  of lung;  f) l i ve r .  
F e u l g e n ' s  method,  630x .  

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

The e x p e r i m e n t a l  r e s u l t s  a r e  g iven  in Tab le  1. 

Bone T i s s u e .  Sex c h r o m a t i n  was found in  the nu-  
c le i  of os teoey tes .  As a ru le  these  con ta in  a f ine ly  g r a n -  
u l a r  n u c l e a r  c h r o m a t i n .  Some os teocy tes  had  dense  c h r o m -  
a t in  m a t e r i a l ,  not  f o r m i n g - s e p a r a t e  g r a n u l e s  (pycnos i s ) .  
Sex c h r o m a t i n  could not be detected in  such  nuc le i .  In 
the os teocytes  of f e m a l e s  sex c h r o m a t i n  appea red  as 
c i r c u l a r  v e s i c l e s  or  g r a n u l e s  ly ing c lose  to the n u c l e a r  
m e m b r a n e  (Fig.  l a ) .  Sex c h r o m a t i n  was  found in  43-  
62% of f e m o r a l  os t eocy tes ,  and in  28-56% of os teocy tes  
f r o m  the body of the c e r v i c a l  v e r t e b r a .  As a ru le  no 
sex c h r o m a t i n  was p r e s e n t  in  the o s t eocy te s  of m a l e s .  
It was found only in a few nuc le i  as a s m a l l  g r a n u l e  on 
the n u c l e a r  m e m b r a n e .  The l a r g e s t  n u m b e r  of g r a n u l e s  
of the sex  c h r o m a t i n  type (6%) was  found in  the os teo-  
cytes  f r o m  the ma le  f e m u r .  

D e t e r m i n a t i o n  of sex c h r 0 m a t i n  in bone t i s sue  is  
r e n d e r e d  m o r e  di f f icul t  by the p r e s e n c e  of pycnot ic  nu-  
c le i  or  of empty  bony cav i t i e s  not con ta in ing  os teocy tes .  
F o r  this r e a s o n ,  it  was n e c e s s a r y  to e x a m i n e  m a n y  
f ie lds  of v i s ion .  

C a r t i l a g e  T i s s u e .  Nuc lea r  c h r o m a t i n  of the chon-  
d rocy tes  has a de l ica te  s t r u c t u r e ,  so that  it  was not dif-  
f i cu l t  to de tec t  sex c h r o m a t i n  in this  t i s sue .  In f e m a l e s ,  
g r a n u l e s  of sex  c h r o m a t i n  were  m o s t  f r equen t ly  t r i a n g u -  
l a r  or  oval in  shape.  They  were  in  contac t  wi th  the nu-  
c l e a r  m e m b r a n e  (Fig. lb) or c lose  to it. S ome t i mes  the 
g r a n u l e s  were  of l a rge  s i ze ,  a l m o s t  as big as the nuc l eo -  
lus .  In the ca r t i l age  ce l l s  of m a l e s ,  g r a n u l e s  of the sex  
c h r o m a t i n  type a l so  were  found on the n u c l e a r  m e m -  
b r a n e ,  which appea red  to be th ickened.  

In f e m a l e s ,  the l a r g e s t  quan t i ty  of sex  c h r o m a t i n  
was found in  the l a r y n g e a l  c a r t i l a ge  (59-65%), the s m a l l -  
e s t  in  the ca r t i l age  of the e a r  (18-56%). In m a l e s ,  the 
p r o p o r t i o n  of nuc le i  with sex c h r o m a t i n  was 0-18%. 

Muscle  T i s s u e .  Sex c h r o m a t i n  was found in  the 
m u s c l e  t i s sue  of the tongue and h e a r t  at  one pole of the 
nuc le i ,  in  the fo rm of a compac t  g r a nu l e  (Fig.  l c ) .  Sex 
c h r o m a t i n  was found d i s t i nc t l y  in  the m u s c l e  t i s s u e  of 
40-60% of nuc le i  in  f e m a l e s  and in  1-4% of nuc le i  i n m a l e s .  

L i g a m e n t u m  P a t e l l a e .  Nuc lea r  c h r o m a t i n  of the f i b rocy t e s  of the l i g a m e n t u m  pa te l l ae  has  a de l i ca te  
r e t i c u l a r  p a t t e r n ,  and s o m e t i m e s  cons i s t s  of smMl  g r a n u l e s  of d i f fe ren t  s i ze s .  The sex c h r o m a t i n  was a 
s m a l l ,  ova l - shaped  s t r u c t u r e  s i tua ted  on the n u c l e a r  m e m b r a n e  or it  appea red  as a th icken ing  of the m e m -  

b r a n e .  

In f i b rocy te s  of the l i g a m e n t u m  pa te l l ae  of f e m a l e s ,  65-67% of the nuc le i  con ta ined  sex c h r o m a t i n ,  
compared  with 0-7% in m a l e s .  

Skin. Bes ides  sex c h r o m a t i n ,  many  l a rge  g r a n u l e s  of n u c l e a r  c h r o m a t i n  appea red  in  the ce l l s  of the 
e p i d e r m i s .  This  made  i nves t i ga t i on  of the sex  c h r o m a t i n  much  more  diff icul t ,  for  i ts  g r a n u l e s  could not 
a lways be c l e a r l y  d i f f e ren t i a t ed  f rom n u c l e a r  c h r o m a t i n .  In addi t ion ,  the de tec t ion  of sex  c h r o m a t i n  was 
h i n d e r e d  by the p r e s e n c e  of p igment  in  the e p i d e r m a l  ce l l s .  
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It was eas ie r  to test  for sex chromatin in areas  of skin (abdomen and medial surface of the ear) al- 
mos t  free f rom pigment. In the epithelial cells of females ,  the sex chromatin may be of 3 types:  thicken- 
ing of the nuclear  membrane ,  or  a c i rcular  or t r iangular  granule located on the membrane (Fig. ld). 

Granules of sex chromat in  were found very  ra re ly  in males.  They were much smal le r  than in re-. 
males. The quantity of sex chromatin in the skin of females varied between 26 and 56% of nuclei, and in 

males from 0 to 13%. 

Lung. The nuclear ehromatin in the alveolar epithelium was present as large granules, making de- 

tection of the sex chromatin more difficult. In most nuclei the sex chromatin of the alveolar cells was in 

the form of a triangular particle located on the nuclear membrane (Fig. le). In males, the sex chromatin 

was compact in structure and small in size. The percentage of sex chromatin in the lung tissue varied 

from 69 to 71, and in males from 0 to 7. 

Liver. In the nuclei of the hepatocytes the nuclear chromatin consisted of numerous granules of dif- 
ferent s izes ,  so that it was difficult to identify the sex chromatin in these cells. However, definite sexual 
dimorphism (Table 1) detected in the epithelial cells of the liver in males  and females in blind tests (when 
the sex of the t issue was unknown) shows that this difficulty is no obstacle to the identification of sex chro-  
matin. 

The sex chromat in  of the hepatocytes appeared as a thickening of the nuclear membrane or as an oval 
shaped par t ic le  (Fig. if) in 55-71% of nuclei. 
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