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Cas t ra t ion  of male  r a t s  causes  a t rophic  changes in the gangl iar  autonomic neurons  of the p ros ta t e ,  a 
c h a r a c t e r i s t i c  fea ture  of  these d i s tu rbances  being s e v e r e  impove r i shmen t  of the neuronal  cy top lasm in r i -  
bonucleopro te ins ,  which is accompanied  by a change in the s t r u c t u r e  of the t igroid  body~ These changes 
a re  speci f ic  to the neu ra l  appara tus  of the p ros ta te  of c a s t r a t e d  an imals .  

The pu rpose  of studying m e c h a n i s m s  of neu rohumora l  regula t ion of a physiological  function is to de-  
t e rmine  the c h a r a c t e r  of in te rac t ion  between the nervous  and endocr ine  s y s t e m s  when functioning under  
different  condit ions.  Few invest igat ions  have yet  been  made  of s t r uc tu r a l  changes in different  pa r t s  of the 
autonomic s y s t e m  when function of the endocr ine  glands is d i s t u r b e d  

The object  of this invest igat ion was to make  a morpho log ica l  s tudy of ne rve  cel ls  of the p ros t a t i c  
ganglia of r a t s  a f te r  ex t i rpa t ion  of the gonads.  

EXPERIMENTAL METHOD 

E x p e r i m e n t s  were  c a r r i e d  out on sexual ly  m a t u r e  noninbred male  r a t s  weighing 160-180 g. Gonadectomy 
was p e r f o r m e d  by the s tandard  method [3]. Two pa ra l l e l  s e r i e s  of expe r imen t s  were  p e r f o r m e d .  In s e r i e s  
I hormona l  def ic iency was compensa ted  by giving the animals  daily injections of 0.2 ml  of a 1% solution of 
t e s to s t e rone  propionate  in peach  oil,  s t a r t ing  f r o m  the f i r s t  day a f t e r  opera t ion,  h~ s e r i e s  ]I, c a s t r a t ed  an i -  
ma l s  r ece ived  only peach  oil in the s a m e  dose.  The an imais  were  sac r i f i ced  by decapi tat ion 3, 5, 10, 14, 
21, 30, and 60 days a f t e r  the opera t ion .  Nerve  cel ls  of the p ros t a t i c  ganglia were  s ta ined with hematoxy l in -  
eosin,  with E inarson ts  gal locyanin to r evea l  nucleoprote ins  at pH 1.64, and with toluidine blue by NisslVs 
method to r evea l  t igroid.  As a control  in both s e r i e s  of expe r imen t s ,  ne rve  cells of the in fe r io r  ce rv i ca l  
sympathe t i c  ganglion were  s ta ined by  the s a m e  methods .  The s ize  of the neurons  and of the i r  nuclei was 
m e a s u r e d .  

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

Cas t ra ted  an imals  not r ece iv ing  t e s to s t e rone  propionate  developed m a r k e d  changes in the autonomic 
ne rve  cel ls  of the p ros t a t i c  ganglia,  following a course  p a r a l l e l  to that  of involution of the s e c r e t o r y  a p p a r a -  
tus of the glands.  A gradual  d e c r e a s e  in the nucleoprote in  concentra t ion  in the cy top lasm of the neurons  was 
f i r s t  obse rved ,  and was p a r t i c u l a r l y  m a r k e d  60 days a f te r  the opera t ion  (Fig. 1, I). Inves t iga t ion  of sect ions  
p r e l i m i n a r i l y  t r ea t ed  with r ibonuc lease  r evea l ed  no dist inct  qual i ta t ive d i f ferences  in the DNP content a t  
al l  s t ages  of the expe r imen t .  This sugges ts  that the d e c r e a s e  in in tensi ty  of s ta ining of the ne rve  cells  with 
gal locyanin was connected with a d e c r e a s e  in the RNP content.  Staining by N i s s l ' s  method r evea l ed  changes 
in the s t r u c t u r e  and c h a r a c t e r  of d is t r ibut ion of t igroid  granules  at va r ious  t imes  a f t e r  cas t ra t ion .  A d i s -  
t inct ive red i s t r ibu t ion  of t igroid  was obse rved  a f t e r  3-7 days inthe cy top lasm of m o s t  ne rve  cel ls  composing  
the p ros t a t i c  ganglia.  Tigroid  was main ly  located in the p e r i n u c l e a r  zone, the p e r i p h e r a l  p a r t  of the cyto-  
p l a s m  being in p a r t  f r ee  f r o m  t igroid  granules  (Fig. 1, ID. Af ter  60 days m o s t  neurons  had a uni form d i s -  
t r ibut ion of t igroid  throughout the i r  cytoplasm,  in the f o r m  of tiny and pale ly  s ta ined dus t - l ike  pa r t i c l e s  
(Fig. 1, HI). Cytomet r ic  and k a r y o m e t r i c  s tudies  r evea l ed  a s ta t i s t i ca l ly  s ignif icant  d e c r e a s e  in the s ize  of 
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Fig.  1. Nerve  cel ls  of p ros ta t i c  ganglia of r a t s  of s e r i e s  I (a) and II (b) 
of the expe r imen t s .  I) Sixty days a f t e r  opera t ion .  E ina r son ' s  method,  
520 x .  II) F ive  days  a f t e r  operat ion.  N i s s l ' s  method,  520 x .  HI) Sixty 
days a f t e r  opera t ion .  N i s s l ' s  method,  520 • 

the nerve  cel ls  and the i r  nuclei .  F o r  instance,  by the third day a f t e r  the opera t ion the mean  d i ame te r  of the 
neurons  was 18# ,  dec reas ing  to 15 ~ on the 21st day and 14 # on the 60th day. The d i a m e t e r  of the i r  nuclei 
was 10, 9, and 8 #, r e spec t ive ly .  Bes ides  the genera l  dec r ea se  in s ize  of the neurons  at  the end of the f i r s t  
month a f te r  opera t ion,  s o m e  groups of neurons  could be  seen  in the p ros t a t i c  ganglia with evidence of m a r k e d  
degenerat ion (per ice l lu la r  edema,  m a r k e d  vacuolat ion of the cy toplasm,  shr inking of the cytoplasm,  and 
pycnos is  of the nuclei) .  After  60 days,  some  p a r t s  of the ganglia were  comple te ly  without ne rve  cel ls .  

In the expe r imen t s  of s e r i e s  II, in which the an imals  r ece ived  t e s tos t e rone  propionate  a f t e r  the o p e r a -  
tion, no m a r k e d  s t r u c t u r a l  changes were  obse rved  in the ne rve  cells  of the p ros t a t i c  ganglia.  In m o s t  cases  
the neurons were  l a rge  (25-35 #) with a l a rge ,  pale  nucleus,  and the i r  cy toplasm e x t r e m e l y  r i ch  in t igroid.  
As a ru le  the t igroid  consis ted  of l a rge  granules ,  f requent ly  fo rming  c lus te r s  in va r ious  p a r t s  of the cyto-  
p l a sm,  espec ia l ly  at  i ts  pe r iphe ry .  Staining with gallocyanin r evea l ed  a high nucleoprote in  content in the 
cy toplasm of these  cel ls .  The shape,  s ize ,  and s taining p r o p e r t i e s  of the neurons  r ema ined  unchanged 60 
days a f te r  opera t ion .  In this s e r i e s  of expe r imen t s ,  among the ce l l s  of the p ros ta t i c  ganglia we re  some 
showing signs of degenera t ion .  However ,  these  cel ls  were  v e r y  few in number .  According  to published r e -  
po r t s  [1, 6], the p r e s e n c e  of a few degenera t ive  f o r m s  is a c h a r a c t e r i s t i c  fea ture  of eve ry  no rma l ly  func-  
tioning autonomic ganglion. 

Invest igat ion of cel ls  of the in fe r ior  c e rv i ca l  sympathe t ic  ganglion of the c a s t r a t e d  an imals  showed 
no essen t ia l  changes in the i r  s t r u c t u r e  in both s e r i e s  of expe r imen t s .  In eve ry  case  l a rge  neurons  (20 #) 
we re  observed ,  the i r  cy top lasm containing numerous  un i formly  dis t r ibuted t igroid  granules .  The cel ls  
had la rge  v e s i c u l a r  nuclei  with one or  two nucleoli .  
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The results indicate that castration causes structural changes in the nervous system and, in particu- 
lar, in the nerve cells of the prostatic plexus. The existence of a highly differentiated system of incretory 
organs in the vertebrates is one of the more important factors providing the particular conditions required 

f . for functioning of the autonomlc nervous system [2]. Recent investigations r~ ~:~:, 5, 7, 8] indicate that endo- 
crine factors have a considerable influence on the formation of the autonomic nervous system in ontogenesis 
and on the character of its function in adult animals and man. According to the concepts of Champi and Cou- 
jard [7, 8], the autonomic nervous system plays the principal role in regulation of tissue sensitivity to the 
action of hormones. There is still no general agreement in the literature regarding the character of struc- 
tural reactions of nerve cells to disturbances of hormonal regulation. Some workers [7, 8] consider that 
castration leads to the development of marked degenerative changes in neurons concerned with the innerva- 
tion of the genital apparatus. Meanwhile some experimental results [9] indicate the absence of marked 
structural changes in neurons composing the autonomic ganglia of the prostate in rats 14 days after castra- 
tion. 

The results of the present  investigation confirm the basic principles of the concept of Champi and Cou- 
jard concerning the effect of the hormonal factor on s tructure and function of prostatic autonomic ganglia. 
Postcastrat ion changes observed in the nerve cells of these ganglia can be considered to be the manifesta- 
tion of a special form of atrophy, caused by blocking of hormonal influences from the gonads. A charac-  
ter is t ic  feature of the changes observed is a sharp decrease in the ribonucleoprotein content of the cytoplasm 
of the nerve cells, accompanied by changes in tigroid s t ructure .  

Signs of the marked atrophy of the nerve cells forming the prostatic ganglia are the considerable de- 
crease  in their size and the death of some neurons in the late stages after castration. Comparison of the 
severi ty of the structural  changes in nerve cells of the prostat ic ganglia and corresponding cells of the in- 
fer ior  cervical  sympathetic ganglion in rats  not receiving testosterone propionate after  the operation points 
to definite specificity of the reaction of the prostatic nervous apparatus to elimination of the influence of 
this hormone. 
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