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To guarantee the normal  generat ive function of the male, sex s teroids  synthesized in the tes tes  by in- 
ters t i t ia l  t issue cells (Leydig' s cells) and also, possibly,  by the sustentacular  cells (SC) of the seminiferous tubules 
(the foll icular  cel ls  of Sertol[) are essential .  The view is held that SC, by producing androgens, regulate the 
development of male sex ce l l s  locally in the seminiferous tubules. This is confirmed to some extent by the 
asynchronous cha rac t e r  of spermatogenes is  along the length of the seminiferous tubule [6, 7, 9-11]. Vitamin A 
has a strong influence on tes t icu lar  function [2, 8, 12, 13]. It is used in medicine for  prophylactic and thera -  
peutic purposes  in the form of several  different prepara t ions  [3]. Among the new vitamin A preparat ions,  with 
a powerful action on the body, water -so luble  retinoic acid (WSRA) has at tracted attention. However, its effect 
on several  organs,  including the male gonads, has been inadequately studied. 

The aim of this investigation was to study the effect of WSRA on synthesis of male sex hormones  in the 
mouse testis.  

EXPERIIMENTAL METHOD 

Experiments  were ca r r i ed  out on 20 male CBA/C57BL mice with an average weight of 18-20 g. WSRA 
was synthesized in the Labora tory  of Chemis t ry  of Polyene Compounds (Head, P r o f e s s o r  G. I. Samokhvalov, 
"Vitaminy" Research  and Product ion Division, Minis t ry of the Medical Industry of the USSR.) WSRA was in- 
jected intraperi toneal ly into animals of three groups in the form of a 1% solution in total doses  of 0.1, 0.2, 
and 0.3 ml respect ively.  Animals receiving 0.1 ml of physiological saline, which was the solvent for the re t -  
inoic acid, served as the control. Material  was taken and fixed and his tochemical  react ions were ca r r i ed  out 
in accordance with the requi rements  for  quantitative methods of investigation used in morphology [1]. Ster-  
oid-producing capaci ty and its activity were judged by the demonstra t ion of lipid-like substances and a posi-  
tive react ion for the enzyme 3-f l -o l -s tero id  dehydrogenase (3,fl-ol-SD), and also by determination of the op- 
t ica l  density of the above-mentioned substances in the cells. F r o z e n  sections 9 ~ thick were stained with oil 
to demonstra te  3-fl-ol-SD [3-5]. The substrate  for  this react ion was dehydroepiandrosterone.  The optical 
density of the substances in the cells  was determined on a cytospect rophotometer  (from Reichert,  Austria) by 
a single-wave multiple point method, with a probe 1 p in diameter ,  and at the following wavelengths: 550 nm 
to detect  lipids, 550 nm for 3-fi-ol-SD. Concentrat ions of lipids and 3-fl-oI-SD were expressed in absorbance 
units. 

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

Lipids were discovered in the interst i t ial  cel ls  (IC) and SC of the testes.  Their  concentration in IC of 
the control  animals  was significantly higher than in SC - 3.0~0.38 and 2.0~0.26 respectively.  Comparative 
analysis  of the lipid content in the control  and experimental  animals  showed an increase  in the concentrat ion 
of these substances in the ceils  af ter  injection of WSRA. The degree of increase  in the concentrat ion of the 
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T A B L E  1. C h a n g e s  in C o n c e n t r a t i o n s  of  L i p i d s  and 3 - f i - o l - S D  in IC and SC of T e s t e s  a f t e r  
In j ec t ion  of  WSRA (M~m,  P < 0.05) 

Lipids 

3-3-oI-SD 

Substance Type o f 
cells 

IC 
SC 
IC 
SC 

Contro I 

3,0• 
2,0,.4-0,26 
6,8=+-0,18 
4,04..4_0,12 

0,1 ml. 

8,0___0,9 
3,764-0,4 
9,6• 
5,6_+_0,18 

Injection of WSRA 
0,2 m[  

9,1 +__0,94 
4,0~0,14 

13,9• 
6,5~0,14 

0.3 m[ 

10,0::E0,2 
3,0 :i::0,08 
8,5• 
2,9+_+_0,12 

TABLE 2. ConcentratiOn of Lipids and 3-fi-ol-SD 
in IC and SC of Testes after Injection of WSRA (in 
% of c o n t r o l )  

Experimental 
conditions 

Injection of WSRk 
0,1 m[ 
0,2 mI 
0,3 mi 

Lipids 
tc sc 

IO0 i00 

267 188 
303 200 
333 150 

3-B-o[-SD 

Ic l SC 
100 100 

141 140 
204 162,5 
125 72,5 

s u b s t a n c e s  d e p e n d e d  on the  type  of c e l l s  and dose  of the compound.  The h i g h e s t  l i p id  l e v e l  was  found in IC of 
the t e s t e s ,  and i t  r o s e  with an i n c r e a s e  in the  dose  of the compound .  F o r  i n s t ance ,  a f t e r  i n j ec t ion  of 0.1 m l  
of the  so lu t ion  the l i p id  con ten t  in IC w a s  i n c r e a s e d  by  167% of the  c o n t r o l  l eve l ,  and a f t e r  i n j ec t i on  of 0.3 m l  
the  i n c r e a s e  w a s  233%. The i n c r e a s e  in the  l ip id  con ten t  in 8C u n d e r  the in f luence  of WSRA was  l e s s  m a r k e d .  
I n j ec t i on  of WSRA in a dose  of 0.1 ml  c a u s e d  an i n c r e a s e  of on ly  88% in the l i p id  c o n c e n t r a t i o n  in SC, an in-  
c r e a s e  of  100% was  o b s e r v e d  a f t e r  i n j ec t i on  of 0.2 ml ,  and a f t e r  i n j ec t ion  of 0.3 ml  of WSRA the l i p id  con ten t  
a c t u a l l y  fe l l  a l i t t l e  be low tha t  o b s e r v e d  when s m a l l e r  d o s e s  of  the  compound  w e r e  used ,  and i t  e x c e e d e d  the 
c o n t r o l  l e v e l  on ly  by  50%. 

A c t i v i t y  of 3 - f i - o l - S D  (a k e y  e n z y m e  of s t e r o i d  p r o d u c t i o n )  w a s  found in IC and SC of the  t e s t i s .  In the  
c o n t r o l  the  c o n c e n t r a t i o n  of t h i s  e n z y m e  in c e l l s  of both  t y p e s  d i f f e r e d :  It w a s  h i g h e r  in IC (6 .8~0.18)  and l o w e r  
in SC (4 .0~0.12)  WSRA c a u s e d  c h a n g e s  in the  3 - p - o l - S D  c o n c e n t r a t i o n  in c e l l s  of the  t e s t i s .  I n j ec t i on  of 0.1 m[ 
of WSRA i n c r e a s e d  the e n z y m e  c o n c e n t r a t i o n  in IC by  141% eomp.ared  with the  c o n t r o l .  WSRA in a dose  of 0.2 
m l  had a m o r e  s i g n i f i c a n t  e f fec t :  3 - f i - o l - S D  a c t i v i t y  in the  c e i l s  of the  t e l l s  r o s e  b y  204%. A f t e r  i n j e e t i o n  of 
0,3 m t  o f  WSRA a c t i v i t y  of the e n z y m e  e x c e e d e d  tha t  in c o n t r o l  by  125%, which  w a s  a p p r e c i a b l y  l o w e r  than 
when s m a l l e r  d o s e s  of the  compound  w e r e  g iven  (T a b l e s  1 and 2). 

The s tudy  of the  ac t ion  of  WSRA on the  3 - f l - o l - S D  c o n c e n t r a t i o n  in SC r e v e a l e d  r a t h e r  d i f f e r e n t  changes .  
To beg in  with,  t h e i r  a m p l i t u d e  was  l o w e r  than in IC. tn a dose  of 0.1 ml  WSRA c a u s e d  an i n c r e a s e  in c o n c e n -  
t r a t i o n  of the  e n z y m e  tn 8C by about  the  s a m e  d e g r e e  a s  in IC, but  in a dose  of 0.2 ml  i t  i n c r e a s e d  a c t i v i t y  of 
the  e n z y m e  in SC by  only  62 .5g  c o m p a r e d  with  the  con t ro l ,  i . e . ,  i t s  e f fec t  was  s e v e r a l  t i m e s  w e a k e r  than  in IC. 
A f t e r  i n j ec t i on  of WSRA in a dose  of 0.3 ml  a qu i te  s u b s t a n t i a l  f a l l  tn the  3 - p - o l - S D  c o n c e n t r a t i o n  was  found 
in SC (72.59 of  the  con t ro l ) .  

The s t e r o i d - p r o d u c i n g  s t r u c t u r e s  in the  t e s t e s  a r e  thus  IC and SC. They can a c c u m u l a t e  l i p id s ,  which  
a r e  the o r i g i n a l  m a g e r i a l  fo r  s t e r o i d s ,  and they  p o s s e s s  a c t i v i t y  of 3 - f l - o l - S D ,  a k e y  e n z y m e  fo r  s t e r o i d  syn-  
t h e s i s .  U n d e r  t h e s e  c i r c u m s t a n c e s  a c t i v i t y  of 3 - f i - o l - S D  i s  s i g n i f i c a n t l y  h i g h e r  in IC than in SC. U n d e r  the 
in f luence  of WSRA in a dose  of 0 .1 -0 .2  ml  the  l i p id  c o n c e n t r a t i o n  and e n z y m e  a c t i v i t y  in the  c e l l s  w e r e  in-  
c r e a s e d  by  a g r e a t e r  d e g r e e  in IC and by  a l e s s e r  d e g r e e  in SO. In j ec t ion  of a l a r g e r  dose  of WSRA (0.3 ml)  
had the o p p o s i t e  e f fec t :  T h e  l i p id  c o n c e n t r a t i o n  and e n z y m e  a c t i v i t y  fe l l  in both IC and SO, but  be low the con-  
t r o I  teveI  in SC. Th i s  i s  p r o b a b l y  a s s o c i a t e d  wi th  the  s t a t e  of h y p e r v i t a m i n o s i s  A, the  c l i n i c a l  m a n i f e s t a t i o n s  
of which  w e r e  v i s i b l e  in the  a n i m a l s  of t h i s  g roup .  
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