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Injection of 2 rag estradiol  dipropionate leads to a decrease  in weight of the test is  in 
sexually mature  rats ,  inhibits spermatogenesis  at the ear ly  spermat id  stage, and causes 
disappearance of the Leydig 's  cells,  atrophy of the a c c e s s o r y  sex glands, and an increase  
in the permeabi l i ty  of the blood- tes t icular  b a r r i e r  to rivanol. All these changes a re  r e -  
vers ible  in charac te r  and cannot be found 2 months af ter  the final injection of estradiol  
dipropionate. Unilateral castrat ion of previously estrogenized ra ts ,  as also of the control 
animals,  was not accompanied by the development of compensatory hypertrophy of the 
residual test is  10 and 60 days af ter  the operation. The results  confirm the hypothesis 
that the ability of animals to develop compensatory hypertrophy of the testis  is interlinked 
with the level of spermatogenesis  attained and the permeabil i ty  of the blood- tes t icular  
b a r r i e r .  

The start ing point for the present  investigation was the resul ts  of experiments which showed that non- 
inbred ra t s  become incapable of developing compensatory hypertrophy of the test is  at the age of 23-24 days, 
which is also the t ime of completion of meiosis ,  of loss  of sensitivity of the pi tui tary to unilateral  cas t r a -  
tion [as shown by the secret ion of fol l icle-st imulat ing hormone (FSH)], and completion of the formation of 
the blood- tes t icular  b a r r i e r  (BTB) [5]. Comparison of these data suggested that compensatory hypertrophy 
of the test is  observed in young rats  aged from 1 to 22 days takes place as the resul t  of increased FSH sec re -  
tion by the pituitary as a sequel to lowering of the blood concentration of a factor  produced by the spe rma-  
togonia and inhibiting FSH secret ion [2, 11], ar is ing after  unilateral  castrat ion.  After the function of the 
BTB has become stabilized, the fac tor  l iberated by the sex cells cannot penetrate into the blood s t ream,  
the pi tui tary does not respond by a change in FSH secret ion to unilateral  castrat ion,  and the lat ter  does not 
induce compensatory enlargement of the test is .  Sexually mature  rats  and other mammals  do not respond 
by a change in weight of the test is  to removal  of the paired organ [3, 4, 8]. Injection of estrogens is known 
to have an inhibitory effect on the secret ion of pituitary gonadotropic hormones in sexually mature  animals,  
and it induces revers ib le  inhibition of spermatogenesis  [ 10]. 

In the investigation descr ibed below the effect of unilateral castrat ion was studied on the testis  of 
pre~iously estrogenized sexually mature  rats  in o rder  to determine whether the degree of completion of 
spermatogenesis , the permeabil i ty  of the BTB, and the development of compensatory hypertrophy of the testis  
in response to unilateral  cas t ra t ion are  interdependent. 

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 99 noninbred rats  weighing 180-200 g. The animals were divided into 
two approximately equal groups.  Three t imes a week the rats  of the experimental group received a sub- 
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Fig. 1. Sect ion  through tes t i s  of ra t  
receiving 2 mg es t rad io l  dipropionate 
immedia te ly  a f t e r  end of injections of 
the hormone:  a and b) ma rked  con- 
s t r ic t ion  of semini fe rous  tubules, in-  
hibition of spe rma togenes i s  at  the 
ea r ly  s p e r m a t i d  stage,  d i sorganiza-  
tion of spermatogenic  epithelium, d i s -  
appearance  of Leydig ' s  cel ls .  Hema-  
t oxy l in - eos in ,  a) 100 x; b) the same ,  
450 x; c) luminescence  of r ivanol  in- 
side semin i fe rous  tubules, drops of 
the dye in cy top lasm of Sertoli cel ls ,  
120 x. 

cutaneous injection of 0.2 ml  of 0.1% es t rad io l  dipropionate so-  
lution, ten injections al together ,  with a total dose of 2 mg of 
the hormone.  The ra t s  of the control  group rece ived  the co r -  
responding dose of olive oil. An operat ion was p e r f o r m e d  on 
all the an imals  under e ther  anes thes ia ,  with asept ic  p r ecau -  
tions, 2 days a f t e r  the l a s t  injection. One tes t i s  was removed  
f rom half of the r a t s  of the control  and exper imenta l  groups,  
while a mock  operat ion was p e r f o r m e d  on the other  an imals .  
The ra t s  were  kil led 10 (ser ies  I) and 60 days (ser ies  II) a f t e r  
the operat ion.  Tes tes  r emoved  during the operat ion and when 
the animals  were  sacr i f iced  were  weighed and fixed in Carnoy ' s  
fluid; paraff in  sect ions 5 t~ in thickness  were  stained with hema-  
toxylin and eosin. The tes t s  of four  r a t s  f r o m  each group were  
used to study pe rmeab i l i ty  of the BTB. The s tate  of p e r m e a b i l -  
ity of the BTB was judged f r o m  the penet ra t ion  of r ivanol  and 
endogenous globulins into the semin i fe rous  tubules [1]. 

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

The re su l t s  given in Table 1 show that injection of 2 mg 
es t radio l  dipropionate led to a dec rease  in the body weight of 
the an imals  and in the weight of the tes t i s  on the ave rage  by 
73% of i ts  weight in the control r a t s .  Microscopic  examination 
of the t es tes  removed  at operat ion showed that injection of olive 
oil into the ra t s  was not followed by any pathological  changes 
in the i r  s t ruc ture ,  whereas  injection of es t rad io l  dipropionate 
led to inhibition of spe rma togenes i s  at the ear ly  spe rma t id  s tage 
in all  the an imals  (Fig. la ,  b). Marked const r ic t ion of the s e m i -  
niferous tubules (diameter  148.7 4-4.7 # in the exper imenta l  
s e r i e s ,  223.4 • 1.3 g in the control) was found in the t e s t e s  of 
the es t rogenized ra t s ,  accompanied  by disorganizat ion of the 
spermatogenic  epithelium, desquamation of cel ls  into the lumen 
of the tubules,  vacuolat ion of the cy toplasm of the Sertoli  cel ls ,  
the appearance  of so l i ta ry  mul t inuc lear  spe rma tocy te s ,  and 
degenerat ion or  complete  d i sappearance  of the Leydig ' s  cel ls .  
Swelling and pro l i fe ra t ion  of the endothelium were  detected in 
the a r t e r i o l e s .  

Invest igat ion of the pe rmeab i l i ty  of the BTB showed that 
r ivanol  and endogenous globulines do not pene t ra te  into the 
semin i fe rous  tubules of the control  an imals .  In the es t rogenized  
animals  the local izat ion of endogenous globulins in the t es t i s  
was the same as in the control  ra t s ,  but the pe rmeab i l i ty  of 
the BTB to r ivanol  was modified by injections of es t rad io l  di-  
propionate,  and pa r t i c l e s  of the dye were  found in the cy toplasm 
of the Sertoli  cel ls  between the sex cel ls  in all  the expe r imen-  
tal r a t s  and fo rmed  a yellow r i m  of luminescence  around them 
(Fig. lc) .  

No inc rease  in weight of  the res idual  tes t i s  was obse rved  10 days a f t e r  uni la tera l  cas t ra t ion  in r a t s  
receiving repea ted  injections of es t rad io l  dipropionate or  olive oil by compar i son  with the weight of the tes t i s  
in ra t s  of the cor responding  groups undergoing the mock operat ion.  The body weight and the weights of the 
seminal  ves i c l e s  and pi tui tary in the r a t s  undergoing the mock  operat ion did not differ  significantly f rom 
these weights of the uni la tera l ly  ca s t r a t ed  an imals  whether  in the group of prev ious ly  es t rogenized  or  the 
group of control  an imals .  Meanwhile the weight of the p i tu i tary  in all  the es t rogenized  ra t s  was increased  
while the weight of the seminal  ves i c l e s  was sharply  reduced compared  with that obse rved  in the control  
an imals  (Table 1). 

An inc rease  in the per iod  of observa t ion  to 60 days did not affect  the main  resu l t  of the exper iment :  
in the control  and exper imenta l  r a t s  uni la tera l  cas t ra t ion  was not accompanied  by an i nc rea se  in weight of 
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Fig. 2. Tes t i s  of ra t  62 days a f t e r  
l a s t  injection of es t rad io l  dipropion-  
ate and 60 days a f t e r  uni la tera l  c a s t r a -  
tion. Active spe rma togenes i s ,  hema-  
t o x y l i n - e o s i n ,  400 • 

the res idual  tes t i s  compared  with that of the an imals  under-  
going the mock  operat ion.  In the t ime  elapsing a f t e r  the op- 
e ra t ion  the re la t ive  weight of the t es t i s  and seminal  ve s i c l e s  
inc reased  and reached  the weight of the cor responding  o r -  
gans in the control  group of ra t s .  The weight of the p i tu i tary  
in all  es t rogenized  ra t s  was stil l  a l i t t le  higher than the weight 
of the pi tui tary in the control  (Table 1). 

Microscopic  examinat ion showed that  the t e s t e s  of r a t s  
undergoing uni la tera l  cas t ra t ion  or  the mock  opera t ion a f te r  
p rev ious  es t rogeniza t ion  were  identical  in s t ruc tu re  (Fig. 2) 
with the t e s t e s  of the control  r a t s  undergoing the co r r e spond-  
ing opera t ions .  The d i ame te r  of the semin i fe rous  tubules in 
the t e s t e s  of the es t rogenized,  uni la tera l ly  ca s t r a t ed  ra t s  was 
248.2 • tz, and the sex  cel ls  in the wall of the tubules were  
a r r anged  in r egu la r ,  concentr ic  l a y e r s  in accordance  with 
the s tages  of the cycle of the _spermatogenic epithelium, with 

r ipe s p e r m a t o z o a  in the cen te r  of the tubules.  Leydig ' s  cel ls  were  a r r anged  in smal l  groups  around the 
v e s s e l s  in the in te rs t i t i a l  t i s sue .  

The pe rmeab i l i ty  of the BTB to r ivanol  and to endogenous globulins was the same  in the r a t s  of the 
exper imen ta l  and control  groups:  specif ic  luminescence  inside the tubules was absent  2 months a f t e r  the 
las t  injection of hormone.  

Injection of 2 mg es t rad io l  dipropionate into sexually ma tu r e  r a t s  thus induces a sharp  dec r ea se  in 
weight of the tes t i s ,  inhibition of spe rma togenes i s  in the ear ly  spe rma t id  s tage,  d i sappearance  of the Ley-  
d ig ' s  cel ls ,  a t rophy of the a c c e s s o r y  sex glands,  and hyper t rophy of the pi tui tary  gland, and these  changes 
a r e  accompanied  by inc reased  pe rmeab i l i ty  of the BTB to r ivanol .  After  inject ions of the hormone a re  
discontinued, r e s to ra t ion  of the s t ruc tu re  and function of the t es t i s  and of no rma l  pe rmeab i l i t y  of the BTB 
takes place .  However,  uni la tera l  cas t r a t ion  of prev ious ly  es t rogenized  ra t s ,  if p e r f o r m e d  at  the beginning 
of development of regenera t ion  in the t e s t i s ,  does not induce a compensa to ry  en la rgement  of  the res idua l  
organ.  

Never the les s ,  these  r e su l t s  do not contradict ,  but r a t he r  conf i rm the hypothesis  of a link between the 
degree  of complet ion of spe rma togenes i s ,  the pe rmeab i l i ty  of the BTB, and the abil i ty of the ra t  to develop 
compensa to ry  hyper t rophy of the t e s t i s .  Inhibition of spe rma togenes i s  at the ea r ly  s p e r m a t i d  stage,  in- 
duced by inject ion of 2 mg es t radio l  dipropionate into the animals ,  in fact  co r r e sponds  to the s tage of com-  
plet ion of spe rma togenes i s  in noninbred r a t s  at the age of 26-28 days,  at  which t ime they a r e  no longer  cap-  
able of responding by en la rgement s  of the t e s t i s  to r emova l  of the opposite organ,  and the d is turbance of 
pe rmeab i l i t y  of the BTB to r ivanol is l imi ted  in the es t rogenized  r a t s  to penet ra t ion  of the dye into the cyto-  
p l a sm of the Sertoli  cel ls ,  whereas  in r a t s  under  23 days old staining of the nuclei of the developing sex 
ce l l s  with r ivanol  is obse rved  [1]. P r e sumab ly  the m o r e  marked  inhibition of s p e r m a t o g e n e s i s  and d i s tu rb-  
ance of pe rmeab i l i t y  of the BTB would lead to r e s to ra t ion  of the abil i ty of the sexual ly ma tu r e  an imals  to 
respond by en la rgement  of the t es t i s  to uni la tera l  cas t ra t ion .  

An indi rec t  a rgument  in support  of this hypothesis  is the r e cove ry  of the power  of the tes t i s  to undergo 
compensa to ry  hyper t rophy obse rved  by Re i t e r  [9] in sexual ly ma tu r e  h a m s t e r s  p rev ious ly  blinded and then 
subjected to p inea lec tomy and uni la tera l  cas t r a t ion .  In Re i t e r '  s expe r imen t s  spe rma togenes i s  was halted 
by inhibition of the sec re t ion  of p i tu i tary  gonadotropic hormones  as  a r e su l t  of act ivat ion of the pineal  gland 
a f t e r  blinding. 
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