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It is  shown by the method of compara t i ve  m i c r o s p e e t r o p h o t o m e t r y  that  gonadectomy in r a t s  r educes  
the RNA content in the cy top lasm of autonomic neurons  in the i n t r a m ur a l  plexus of the p r o s t r a t e  gland. 
This change in the RNA content i s  the r e s u l t  of exclus ion of specif ic  hormonal  inf luences .  

Regula r  changes have been found in the content of p ro te in  and RNA in neurons at r e s t ,  during e x c i t a -  
t ion [3, 10-12, 16], and during r egene ra t i on  of the i r  p r o c e s s e s  [8], and the level  of r ibonuc leopro te in  and 
p ro te in  me tabo l i sm has  been shown to provide  an ind ica tor  of the functional ac t iv i ty  of the neuron [4, 17]. 
The region  of the p e r i k a r y o n  of the nerve  cel l  is  a p lace  of in tensive pro te in  synthes is  mainta ining the 
s t r uc tu r a l  in tegr i ty  of the neuron and ensur ing  its adequate function. Hormonal  fac to rs  can subs tant ia l ly  
modify the functional s ta te  of the cen t r a l  and p e r i p h e r a l  nervous  s y s t e m  and can lead to the appea rance  of 
s t ruc tu ra l  changes in t hese  d iv i s ions  [5, 14]. 

One such factor is the level of androgenic hormones in the body. Changes in the content of ribonu- 
eleoproteins in the cytoplasm of peripheral autonomic neurons have not previously been studied during a 
disturbance of the balance of androgenic steroids. 

The object of the present investigation was to make a microspeetrophotometric analysis of the con- 
tent of ribonucleoproteins in nerve cells of the autonomic nervous plexus of the prostrate gland in rats 
during blocking of the testosterone effect. 

Experimental disturbance of various components of the prostatic nervous apparatus has been shown 
to cause a development of degenerative changes in the parenchyma and stroma of this gland [6, 13]; this 
leads to marked disturbances of its function. At the same time, experiments [15] have shown that gonadec- 
tomy, by disturbing the hormonal regulation of prostatic function, causes definite changes also in the ner- 
vous apparatus of the gland. The character of these changes and their reversibility have not been 
investigated. 

EXPERIMENTAL METHOD 

Experiments were carried out on 40 noninbred sexually mature male rats. In the animals (18) of 
group I the hormonal regulation of prostatic fm~ction was disturbed by gonadectomy. The animals (18) of 
group 2 received testosterone propionate in a daily dose of 1O mg regularly after gonadectomy. Group 3, 
consisting of four rats, was the control. 

Removal of the material and its subsequent histological analysis were strictly standardized [i]. The 
ganglia of the prostate from animals of the groups to be compared were embedded in one block. Sections 
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Fig. i. Cytoplasmic ribonucleoproteins of neurons of intramural 
prostatic plexus 21 days after gonadectomy, a) Animal of group 1: 
decrease in RNA content; b) animal of group 2: no difference from 
control. Stained by Einarson's method, 1080• (immersion). 

were  cut to a th ickness  of 5-7 #. Ribonucleopre te ins  in the  cy top lasm of the neurons  were  demons t r a t ed  by 
s taining with gal locyanin  - chrome a lum by E i n a r s o n ' s  method (pH 1.64). This s ta ining method enables  the 
r ibonucleopro te in  content to be de t e rmined  quant i ta t ively by m i c r o s p e c t r o p h o t o m e t r y  [9]. 

To measu re  the opt ical  densi ty  of the stained s t r u c t u r e s  in the cy top lasm of the neurons ,  an or ig ina l  
model  of in tegra t ing  m i c r o s p e c t r o p h o t o m e t e r  [2] was used.  Sections of ce l l s  containing a nucleus and nu-  
c leolus  were  se lec ted  for  measu remen t .  In each sect ion 20 ce l l s  were  measured ,  the mean optical  densi ty  
being de te rmined  in r e l a t ive  units, al lowing for the mean a r e a  of the cy top lasm of the neurons .  Pho tomet ry  
was c a r r i e d  out in monochromat ic  l ight at  k = 557 m# (magnif icat ion 200 t imes ,  d i a m e t e r  of beam 5 #).* 

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

The mean opt ical  densi ty  of the cy top lasm of autonomic nerve  ce l l s  of the p ros t a t i c  plexus,  s ta ined 
by Einarsonfs  method, in an imals  not r ece iv ing  t e s t o s t e r one  propionate ,  3 and 6 h a f t e r  gonadectomy, was 
sharp ly  reduced,  indicat ing a d e c r e a s e  in the r ibonuc leopro te in  content.  The ra t io  between the mean op-  
t ica l  densi ty  of the cy top lasm of neurons in the an imals  of groups 1 and 2 (D2/DI) was 2.39 a f te r  3 days,  
3.42 a f t e r  5 days,  1.77 a f t e r  14 days,  1.91 a f t e r  30 days,  and 1.13 a f te r  60 days .  

The g r e a t e s t  d i f ference  between the mean opt ical  densi ty  values  was obtained dur ing the f i r s t  week 
a f te r  the beginning of the exper iment .  La t e r  it  g radua l ly  d iminished .  No d i f fe rences  in the r i bonuc l eop ro -  
tein content in the cy top la sm of the p ros t a t i c  neurons were  found between the control  r a t s  and the r a t s  
of group 2. 

The r e s u l t s  of m i c r o s p e c t r o p h o t o m e t r i c  ana lys i s  indicate  that  the d e c r e a s e  in RNA content in the 
cy top lasm of the p ros t a t i c  neurons  in the an ima l s  of group 1 was due to d i s tu rbance  of the t e s t o s t e r o ne  
balance,  and not to the opera t ive  in t e r f e rence .  The r e s u l t s  a r e  inadequaie to allow conclus ions  to be drawn 
r ega rd ing  the c h a r a c t e r  of d i s tu rbances  of RNA me tabo l i sm in the inves t iga ted  neurons .  It is  ne ve r the l e s s  
poss ib le  that the d i s tu rbance  of hormonal  regula t ion  may cause  a d e c r e a s e  in RNA synthes i s .  This is  
shown by the r e s u l t s  of p rev ious  expe r imen t s  [7], showing that gonadectomy leads  to the development  of a 
specif ic  a t rophy of nerve  ce l l s  of the i n t r am ur a l  p ros t a t i c  p lexus .  This is mani fes ted  as  a p r o g r e s s i v e  
d e c r e a s e  in s ize  of the neurons and of the i r  nuclei,  and a l so  as  s t ruc tu ra l  changes and r ed i s t r i bu t ion  of the 
t ig ro id  g ranu les  in the i r  cy top lasm (Fig. 1). 

* The w r i t e r  is  gra teful  to the  engineer  D. I. Murakhovski i  for his he lpwi th  the cy tophotomet r ic  m e a s u r e m e n t s .  
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These changes were associated with blocking of the androgenic, and not of the anabolic action of t e s -  
tosterone.  This conclusion is confirmed by the fact that a parallel  study of autonomic ganglia unrelated to 
the reproduct ive sys tem in these same animals (the super ior  cervical  sympathetic ganglion) revealed no 
s t ructural  changes in the neurons forming them. 

It can thus be concluded that the combination of changes produced by a disturbance of the androgenic 
hormone baIanee in rats  includes a disturbance of the s t ructure  of the nervous apparatus of the reproduc-  
tive organs and, in par t icular ,  of neurons of the prostat ic  plexus. This is expressed as a decrease  in the 
RNA content in their  cytoplasm. 
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