
mouse  s e r u m  is the sou rce  of the non-ery thropoie t in  s t imula to r  of e ry th ro id  colony format ion.  The essen t i a l  
d i f ference of this s y s t e m  is abil i ty to fo rm clones without erythropoiet in ,  whereas  in all  other  cases  descr ibed  
above its p r e sence  is essent ia l .  
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Adrenocor t ica l  hormones  and, in pa r t i cu la r ,  hydrocor t i sone  have a ma rked  effect  on the s ta te  of the 
ske le ta l  s y s t e m  and the organ of vision, in which they give r i s e  to metabol ic  changes [ 1, 8, 12, 14]. Cor t ico-  
s t e ro ids  change the act ivi ty  of l y sosomal  enzymes  of bone t i s sue  and of the t i s sues  of the eye; act ivi ty of gly-  
cos idases  in different  types of connect ive t i s sue  is va r ious ly  changed [ 10]. Invest igat ions [ 3, 4, 6] have 
shown that co r t i cos te ro ids  can affect  l y sosomal  enzyme act ivi ty  in the t i s sues  of the eye, and on that bas i s  it 
has been postulated that enzyme s y s t e m s  of connective t i ssue  a r e  espec ia l ly  sens i t ive  to the action of ho r -  
mones.  It has also been shown that these  t i s sues  a re  t a rge t  t i s sues  for  the action of cor t i so l  [7]. No inves t i -  
gations into incorpora t ion  of s t e ro id  ho rmones  into bone and ca r t i l age  could be  found in the acces s ib l e  l i t e r -  
a ture .  Meanwhile,  the poss ib i l i ty  of b iochemica l  pa ra l l e l s  in the t i s sue  me tabo l i sm  of the eyes  and of bone and 
ca r t i l age  t i s sues  can be  deduced f r o m  observa t ions  showing that les ions  of the ske le ta l  s y s t e m  (os teogenes is  
imper fec t a ,  P a g e t ' s  d i sease ,  os t eo la thyr i sm,  mucopo lysacehar idoses ,  etc.) a re  accompanied  by d i s tu rbances  
in the organ of vision [2, 5, 13, 15]. 

The object  of this invest igat ion was to study the distr ibution,  dynamics  of accumulat ion,  and excre t ion  
of cor t isol -3H in the cor t i ca l  and cancel lous bones,  cos ta l  car t i l age ,  and also in the s c l e r a  and cornea ,  in o r -  
der  to examine the speci f ic i ty  of the link between these t i s sues  and the hormone.  
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TABLE I. Incorporation of Cortisol-3H (in 
cprn/g) into Different Types of Connective 
Tissue (M ~ m) 

Maximal incorpo~:~ 
Tissue ration of cortisol- 

3I-t 
I 

Compact bone / 0,854-0,12 
Cancellous bone I 1,4t4-0,0t 
Cartilage, 1,50+ 0,20 
8 elera 5,424- 0,09 
Cornea 3,62+0,10 

Competitive inalng oI nor- 
mone 

0,31_+0,07 
1,30-+- 0,09 
1,334-0,20 
2,404-0,07 
2,t04-0,05 

+ 2 i,o 

2 0,5 S 

I o.I 

5 7 10 3 0 m i n  i7 20 30 60  9 0 1 2 0  24o ITl i r  

Fig. 1. Incorporation of cortisol-3H into differ- 
ent types of connective tissue (experiments in 
vitro). Abscissa, incubation time; ordinate, 
activity (in epm/g). I) Sclera, 2) cornea, 3) 
cancellous bone, 4)cartilage, 5)cortical 
bone. 

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

E x p e r i m e n t s :  w e r e  c a r r i e d  out  on 45 C h i n c h i l l a  r a b b i t s  we igh ing  1-1 .5  kg and a l s o  on s a m p l e s  of  human  
bone  and c a r t i l a g e  [5]. The  t e s t s  w e r e  done in v i t r o ;  the  i s o l a t e d  t i s s u e s  w e r e  i n c u b a t e d  fo r  5, 7, 10, and 30 
mfn  and 1, 2, 4, 6, 20, and 24 h in m e d i u m  c o n t a i n i n g  2.5 • 10 -6 M c o r t i s o l - 3 H  and 0.001 M EDTA (pH 7.4)  a t  
37~ A f t e r  i n c u b a t i o n  the t i s s u e s  w e r e  h o m o g e n i z e d  in 85% f o r m i c  a c i d  s o l u t i o n  d u r i n g  hea t ing .  S a m p l e s  of 
0.2 ml  w e r e  t a k e n  f r o m  the  h o m o g e n a t e s  and a d d e d  to s p e c i a l  f l a s k s  c on t a in ing  5 m l  of t o l u e n e - a l c o h o l  s c i n -  
t i l l a t o r .  Radioactivity" was counted by means of a "Multim-212" automatic liquid scintillation counter. Ac- 
cumulation of the hormone in the tissues was expressed in cpm/g wet weight of tissue. 

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

Da ta  on i n c o r p o r a t i o n  of c o r t i s o l - 3 H  into  d i f f e r e n t  t y p e s  of  c o n n e c t i v e  t i s s u e  a r e  g i v e n  in F ig .  1. C o r t i -  
so l -3H was  i n c o r p o r a t e d  into c a r t i l a g e  and bone  t i s s u e s  a s  e a r l y  a s  10 ra in  a f t e r  the  b e g i n n i n g  of  incuba t ion .  
I n c o r p o r a t i o n  of  the  h o r m o n e  r e a c h e d  a m a x i m u m  a f t e r  i n c u b a t i o n  f o r  2 h. C o r t i s o l - 3 H  was  i n c o r p o r a t e d  into 
s c l e r a  and c o r n e a  5-7  ra in  a f t e r  the  b e g i n n i n g  of i ncuba t i on ,  and r e a c h e d  a m a x i m u m  f o r  the  t i s s u e s  of  the  e y e  
a f t e r  10 rain.  The  i n t e n s i t y  of  i n c o r p o r a t i o n  w a s  g r e a t e r  in to  t he  s c l e r a  than  into the  c o r n e a .  C a n c e l l o u s  bone  
and c a r t i l a g e  w e r e  s i m i l a r  to the  c o r n e a  in  the  i n t e n s i t y  of i n c o r p o r a t i o n  of  l a b e l e d  h o r m o n e .  The l o w e s t  l e v e l  
of i n c o r p o r a t i o n  of c o r t i s o l  was  found in c o r t i c a l  bone .  

The r a t e  of e x c r e t i o n  of the  h o r m o n e ,  r e f l e c t i n g  the  d e g r e e  of  i t s  b ind ing  wi th  the  t i s s u e s ,  was  h i g h e r  
f o r  the  s c l e r a  and c o r n e a  than  f o r  bone  and c a r t i l a g e  t i s s u e s .  

The  c o m p a r a t i v e  s t u d y  of  i n c o r p o r a t i o n  o f  c o r t i s o l - 3 H  showed  tha t  the  t i m e  of  beg inn ing  of i n c o r p o r a t i o n  
of the  h o r m o n e  into  h u m a n  c o r t i c a l  bone  and c a r t i l a g e ,  a s  in the  c o r r e s p o n d i n g  t i s s u e s  of r a b b i t s ,  was  10 rain.  
Wi th  r e s p e c t  to a b s o l u t e  i n c o r p o r a t i o n  of  c o r t i s o l - 3 H  into t h e s e  t i s s u e s ,  the  v a l u e s  a r e  a l i t t l e  h i g h e r  in  m a n  
than  in the  r a b b i t ;  the  t o t a l  t i m e  of  e l i m i n a t i o n  of the  h o r m o n e  f r o m  h u m a n  t i s s u e s  was  l o n g e r  than  in  r a b b i t s .  
The  s m a l l  d i f f e r e n c e s  d i s c o v e r e d  do not  a m o u n t  to d i f f e r e n c e s  of  p r i n c i p l e ,  and i t  can  be  c o n c l u d e d  tha t  the  
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dynamics  of incorpora t ion  of cor t i sol -3H into bone and car t i l age  t i s sue  is  ident ical  in man and animals .  

To study the question of the p r e s e n c e  of specif ic  r e c e p t o r s  for  hormone binding by the t i s sues  expe r i -  
ments  were  c a r r i e d  out to de t e rmine  compet i t ive  binding of cor t i so l  by bone and car t i l age  t i s sues  and also by 
s c l e r a  and cornea.  Fo r  this purpose ,  the isola ted t i s sues  were  p laced in incubation medium containing non- 
rad ioac t ive  cor t i sol .  Incubation las ted  long enough to produce  max ima l  incorpora t ion  of the hormone  into the 
t i ssue:  60 rain for  bone, 120 rain for  car t i lage ,  and 30 rain for  s c l e r a  and cornea.  The t i s sues  were  then 
washed  and incubated with cort isol-3H. The r e su l t s  of these expe r imen t s  showed (Table 1) that incorpora t ion  
of labeled cor t i so l  into the s c l e r a  and cornea  was reduced,  whe reas  into bone and car t i l age  t i ssue it was un- 
changed. This  sugges ts  that  the s c l e r a  and cornea  contain specif ic  r e c e p t o r s  for  binding with cor t i so l ,  w h e r e -  
as the hormone  accumula tes  in bone and car t i lage  by diffusion. 

AcceptIng the wel t -known views that  t a rge t  t i s sues  a r e  c h a r a c t e r i z e d  by rapid incorpora t ion  of the ho r -  
mone,  the p r e s e n c e  of specif ic  r e c e p t o r s ,  and changes in enzyme act ivi ty  [9-11] ,  it can be postula ted that 
bone and car t i lage  t i s sues  a re  not t a rge t  t i s sues  for  cor t i sol .  The s c l e r a  and cornea,  which may perhaps  con-  
tain specif ic  r e c e p t o r s ,  a re  t a rge t  t i s sues  for  this hormone.  This may  be one r ea son  for  the d i f ference  in the 
opt imal  therapeut ic  doses  of hydrocor t i sone  during the t r e a t m e n t  of eye and bone d i seases .  
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