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Crit ical  C o m m e n t  on the  ' T r o p h i c '  Inf luence  of the  Effector  O r g a n  o n  the S y m p a t h e t i c  
N e r v e s  of  the Male  S e x  A c c e s s o r i e s  of the  G u i n e a - P i g  

The male sex accessories of the  guinea-pig have  very  
large noradrena l ine  (NA) concen t ra t ions  1, 2. This  is due  
to  a ve ry  dense innerva t ion  b y  shor t  adrenergic  neurons  
of the i r  sm oo th  muscular  compar tments~ ,  ~. Recen t ly  5 
it was repor ted  t h a t  t he  N A  concen t ra t ion  of t he  vas  
deferens  and  the  seminal  vesicle of the  guinea-pig 
r emained  stable,  despi te  grea t  changes  in weight  of t he  
organs  due to  e.g. no rmal  growth,  cas t ra t ion  or tes tos-  
te rone  t r e a t m e n t :  i.e. changes  in size of the  organs were 
followed b y  corresponding  changes  in t r a n s m i t t e r  amount .  
Therefore  it was sugges ted  t h a t  ' t he  effector  organ is 
capable  of ma in ta in ing  a c o n s t a n t  innerva t ion  dens i ty  by  
exer t ing  a t r o p h i c  influence on nerves ' .  This is a t  var iance  
wi th  earlier resul ts  indica t ing  t h a t  the  NA concen t ra t ion  
of the  vas deferens and  the  seminal  vesicle of the  guinea- 
pig ne i ther  is t he  same in controls  as  in cas t r a t ed  or 
t es tos te rone  t r ea t ed  animals* nor  is i t  the  same in animals  
of d i f ferent  age L Here  some addi t iona l  da ta  are p resen ted  
showing t h a t  there  is no simple re la t ionship  be tween  
weight  and NA con t en t  of the  male sex accessories of the  
guinea-pig.  

Material  and methods. 48 young  mot t l ed  guinea-pigs 
were used. 6 animals  were killed a t  abou t  1 week of age 
and  6 animals  were killed a t  abou t  2 m o n t h s  of age. 
Hal f  0f the  remain ing  guinea-pigs were cas t r a t ed  a t  
abou t  2 m o n t h s  of age and  the  o ther  half  served as 
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Fig. 1. Development of Na concentrations NA content and organ 
weight of the guinea-pig vas delerens (paired organs) between 1 and 
32 weeks of age. The values are mean and range of 4 determinations. 
Arrow indicates time of castration. Filled circles and straight lines 
indicate values of controls, unfilled circles and dotted lines indicate 
values of castrated specimens. In no case does the total amount of 
NA in the vasa deferentia of castrated specimens deviate statistically 
from that of the vasa deferentia of 8-week-old controls, i.e. controls 
killed at the day of castration, 

un t r ea t ed  controls.  6 animals  of each group were sacrificed 
1, 2 or 6 m o n t h s  a f te r  opera t ion .  Of t he  6 animals  killed 
each t ime  4 were t aken  for de t e rmina t i on  of t issue cate-  
cholamines  s in vas deferens and  seminal  vesicle as descr ibed 
earlier ~. Pieces f rom the  male  sex accessories of 2 speci- 
mens  were t aken  for f luorescence microscopy  of mono-  
amines  g; the  procedure  being similar as in earlier re- 
por t s  3, r 

Results and comments. The NA concen t ra t ion  of the  vas 
deferens  was ve ry  high 1 week pos tna ta l ly .  I t  fell dur ing  
p u b e r t y  b u t  reached higher  levels again when  the  animals  
became  older  (Figure 1). Cas t ra t ion  in early p u b e r t y  
p roduced  no s ignif icant  reduc t ion  in to ta l  NA co n t en t  of 
the  vas deferens  and  the  NA con ten t  r emained  close to  
the  init ial  level dur ing  the  whole  observa t ion  period.  
Since the re  was  a successive decrease in organ we igh t  
af ter  cas t ra t ion  the  NA concen t ra t ion  of t he  vas deferens  
of ca s t r a t ed  guinea-pigs successively increased and i t  was 
always h igher  t h a n  t h a t  of the  corresponding controls  
(Figure 1). 

The p ic ture  was similar in t he  seminal  vesicle (Figure 2), 
bu t  the re  was  one a p p a r e n t  difference;  a l though  the  NA 
concen t ra t ion  increased in t he  ' pos tpubera l '  guinea-pig i t  
never  reached  the  'p repubera l '  level. P r e sumab ly  th is  is 
due to the  expans ion  of the  secre tory  cells, a lmost  devoid  
of adrenergic  t e rmina ls  3, 4, which  occurs dur ing  p u b e r t y  10. 

Cas t ra ted  guinea-pigs h a d  reduced  secre tory  paren-  
c h y m a  11 in all the  sex accessories. (Vas deferens,  seminal  
vesicle, coagulat ing gland and  other  prostates . )  The 
smoo th  muscle cells were shrunken.  Therefore,  the  adren-  
ergic ground plexus had  na r rower  meshes  (cf. ref. 12), giving 
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Fig. 2. Development of NA concentration, NA content and organ 
weight of the guinea-pig seminal vesicle (paired organs) between 1 
and 32 weeks of age. The values are mean and range of 4 determina- 
tions. Symbols as in Figure 1. In no case is the total NA content of 
the seminal vesicles of castrated animals significantly lower than 
that of the seminal vesicle of 8-week-old controls. 
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t h e  impress ion  of an  increased  d e n s i t y  of adrenerg ic  
t e r m i n a l s  (Figure 3). The  sex accessories of ve ry  young  
an ima l s  r e m i n d e d  of those  of c a s t r a t e d  an ima l s  a n d  t h e y  
h a d  re l a t ive ly  increased  s m o o t h  m u s c u l a r  c o m p a r t m e n t s  
(cf. ref. a, 10). 

Discussion and conclusions. The  v e r y  h igh  N A  con-  
c e n t r a t i o n s  of t he  vas  deferens  a n d  t he  semina l  vesicle 
f rom the  1-week-old guinea-p ig  w h e n  c o m p a r e d  w i t h  
o rgans  f rom pube ra l  guinea-pigs  are  p r o b a b l y  exp la ined  
b y  t he  c i r cums t ance  t h a t  a t  t h i s  age the  s m o o t h  muscle  
rece iv ing  an  adrenerg ic  i n n e r v a t i o n  is r e l a t ive ly  m o r e  
deve loped  t h a n  are t he  sec re to ry  l inings in t he  gen i t a l  
t r a c t  ~~ F u r t h e r m o r e  t he  guinea-pig,  wh ich  is v e r y  well  
deve loped  a t  b i r t h  m a y  be ii1 a s tage of ' f unc t iona l  
c a s t r a t i o n '  1 week  pos t  p a r t u m  because  of cessa t ion of 
m a t e r n a l  and  p l a c e n t a l  s t imu la t i on  of t he  gonads.  T h e  
increase  in N A  c o n c e n t r a t i o n  of t he  sex accessories  
wh ich  occurs  a f t e r  c a s t r a t i o n  is p r o b a b l y  exp la ined  b y  
t he  fac t  t h a t  t he  sec re to ry  c o m p a r t m e n t s ,  a lmos t  lack ing  
adrenerg ic  t e rmina l s ,  d imin i sh  re la t ive ly  more  t h a n  t h e  
s m o o t h  muscle ]~ and  t h a t  t he  adrenerg ic  t e r m i n a l s  
' c o n c e n t r a t e '  due  to  sh r inkage  of t he  t a r g e t  cells. 

The  increase  in N A  c o n c e n t r a t i o n  of the  sex accessories 
which  occurs  w h e n  t he  an ima l s  age is l ikely to be due  to 
an  increased adrenerg ic  i n n e r v a t i o n  of the  s m o o t h  muscle .  

Thus ,  e lec t ron  mic roscopy  of mouse  vas  deferens  ha s  
revea led  a progress ive  increase  in n u m b e r  of ne rve  
t e r m i n a l s  to  t h e  musc le  d u r i n g  a n d  also a f t e r  pubes -  
cence is. 

The re  is poss ib ly  some k ind  of ' t r oph i c '  inf luence  
exe r t ed  b y  the  effector  o rgan  on  i ts  adrenerg ic  ne rves  
since t h e  N A  c o n t e n t  increases  w h e n  t h e  o rgans  grow, 
b u t  t h e  N A  c o n t e n t  runs  n o t  a t  all  para l le l  to  t h e  we igh t  
increase.  F i n a l l y  i t  shou ld  be  m e n t i o n e d  t h a t  t h e  gu inea-  
pig  is p r o b a b l y  a r a t h e r  u n s u i t a b l e  a n i m a l  for s tudies  of 
h o r m o n a l  inf luences  on a n d  g r o w t h  of t h e  male  sex 
accessories.  I t  is b o r n  well  developed,  grows slowly, w i t h  
large i nd iv idua l  v a r i a t i o n s  (note e.g. we igh t  ranges  in 
F igure  2), an d  i ts  t a r g e t  o rgans  are  c o m p a r a t i v e l y  l i t t l e  
a f fec ted  b y  c a s t r a t i o n  as well as b y  a n d r o g e n  t r e a t -  
ment II ,  14-17 

Summary. There  is no  abso lu te  para l le l i sm b e t ween  
o rgan  n o r a d r e n a l i n e  c o n t e n t  an d  o rgan  we igh t  in  t he  
male  sex accessories du r ing  n o r m a l  d e v e l o p m e n t  or 
fol lowing regression a f te r  cas t ra t ion .  
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Fig. 3. A) Semina l  vesicle f rom a 32-week-old  gu inea -p ig  c a s t r a t e d  a t  
the  age of 8 weeks.  B) Semina l  vesicle f rom a 32-week-old  con t ro l  
guinea-pig .  Note  the  r educed  secre to ry  p a r e n e h y m a  (sl ightly au to -  
f luorescen t  cells in the  lower  p a r t  of the  figures) a n d  the s h r u n k e n  
muscu la r i s  with inc reased  ' dens i t y '  of f luorescent  ne rve  t e rmina l s  in 
A) when  c o m p a r e d  wi th  B). 
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