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Phosphorylases in the Prepubertal Human Testis: A Histochemical Study 

In  the  adul t  human  test is  phosphorylase  a) (active 
iorm) is present  in larger quant i t ies  than  the  inact ive  
form b) 1. This  aspect  is re la ted to the  fact  t h a t  phospho-  
rylase a) releases the  energy f rom the  glycogen for D N A  
synthesis  dur ing the  early stages of spermatogenesis .  The  
present  repor t  deals wi th  the  behaviour  of phosphorylases  
in the  p repuber ta l  human  testis. 

Material and methods. Biopsy speciemens were obta ined  
f rom 2 cases aged 8 and 12 years. F ragmen t s  were imme-  

probable  t h a t  in the  p repuber ta l  h u m a n  testis, in which 
there is still  no sign of gonadot rophin  s t imulat ion,  t he  gly- 
cogen present  in the  undi f ferent ia ted  Sertol i  cells is no t  
used since b) phosphorylase  is not  ac t iva ted .  

Riassunto. Nel test icolo umano  di t ipo .prepuberale la 
fosforilasi a t t i v a  a) 6 assente, ment re  6 presente  in dis- 
creta quan t i t~  la fosforilasi i na t t i va  b). E '  probabi le  per- 
t an to  che, a differenza del tes t icolo umano  normale,  la 

Fig. 1. The reaction product of phosphorylase b) is distributed quite Fig. 2. Histological pattern of the same specimen (Hopa staining) 
regularly throughout the tubules. • 125. • 125. 

d ia te ly  frozen on dry  ice and absolute  e thyl  alcohol. 12 ~m 
sections were prepared wi th  the  cryostat ,  moun ted  on glass 
slides and incubated  according to the  technique  described 
in a previous  paper  I, 3 The  sections were washed in 40% 
e thyl  alcohol, f ixed in absolute  e thyl  alcohol and stained 
according to Schiff-dimedone 3. Control  slices were incu- 
ba ted  in a med ium wi thou t  substrate.  

Results. The sections incubated  in a med ium for the  
his tochemical  demons t ra t ion  of phosphorylase  a) showed 
no reaction.  Addi t ion  of AMP to the  incubat ion  med ium 
for the  s tudy  of phosphorylase  b) revealed a large number  
of granules d is t r ibuted qui te  regular ly  th roughou t  the  tu-  
bules, wi th  higher  pos i t iv i ty  in the  per ipheral  area of the  
prepara t ion  (Figures I and 2). 

Discussion. There is no phosphorylase  a) in the  pre- 
puber ta l  h u m a n  testis, whereas  phosphorylase  b) is pre- 
sent in small  quant i t ies  in all  the  tubules.  This  f inding 
which differs f rom the  behaviour  in normal  h u m a n  adul t  
testis, appears  to confirm the  correlat ion be tween glyco- 
gen, phosphorylase  and nuclear  synthesis  of DNA.  I t  is 

fosforilasi b) non sis a t t i v a t a  poich6 non c% necessit~ d i  
energia forni ta  dalla scissione del glicogeno per  la sintesi  
del DNA.  
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Increase in Rabbit Hypothalamic Histidine Decarboxylase Activity after Oophorectomy and Thy- 
roidectomy 

Brain  h is tamine  and hisf idine decarboxylase  are prefer- 
ent ia l ly  associated wi th  the  hypotha lamus1-K Their  
cellular local izat ion is as ye t  unknown.  Because of the  
in t imate  funct ionalre la tJonship be tween the  hypo tha lamus  
and the  pi tu i tary ,  i t  was considered wor thwhi le  to exam-  
ine whether  major  a l terat ions in the  endocrine funct ions 

of the  adenohypophysis ,  induced by  t hy ro idec tomy  and 
oophorectomy,  would  cause changes in hypo tha lamic  
histidille decarboxylase activity. 

Female adult albino rabbits (2-3 kg body weight) were 
used. Hypothalamic histidine decarboxylase activity was 
assayed 20 days after removal of the thyroid gland, bi- 
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l a t e ra l  r e m o v a l  of t h e  ovaries ,  or a f t e r  a c o m b i n e d  re- 
sec t ion  of b o t h  t h e  t h y r o i d  a n d  t h e  ovaries.  S h a m  opera-  
t ions  i n v o l v e d  open ing  of t he  a b d o m e n .  All ope ra t ions  were 
p e r f o r m e d  u n d e r  f l u o t h a n e - N 2 0 - O  2 anes thes ia .  The  rab -  
b i t s  were k i l led  b y  i.v. i n j ec t ion  of air. T he  h y p o t h a l a m u s  
p r e p a r a t i o n  d issec ted  ou t  e x t e n d e d  f rom t h e  a n t e r i o r  
m a r g i n  of t he  opt ic  c h i a s m  to  t h e  i n t e r p e d u n c u l a r y  fossa, 
a n d  t he  h o r i z o n t a l  cu t  was  p laced  a t  t he  level  of t h e  
a n t e r i o r  commisure .  The  ave rage  we igh t  of t h e  p r epa ra -  
t i on  was  250 nag. I t  was  hom ogen i zed  in 0.1 M p h o s p h a t e  
buffer ,  pI-I 7.0, to  a f ina l  c o n c e n t r a t i o n  of 100 m g  t i ssue  
(wet weight )  pe r  ml.  

The  h o m o g e n a t e  was cen t r i fuged  a t  10,000 x g  for 10 
ra in  a t  0~ The  s u p e r n a t a n t  was  used  as e n z y m e  source. 
Al iquo t s  of 0.5 m l  were i n c u b a t e d  w i t h  ca rboxy l - l abe l l ed  
14C-L-histidine (4)< 10-4M;  1.3 me~retool, New E n g l a n d  
Nuclear )  in t h e  presence  of p y r i d o x a l - 5 - p h o s p h a t e  (10-SM) 
a n d  g l u t a t h i o n e  (4• T he  t o t a l  v o l u m e  n e v e r  
exceeded 0.55 ml.  T he  samples  were i n c u b a t e d  u n d e r  
n i t r ogen  a t  37~ for  1 h u n d e r  c o n t i n u o u s  ag i t a t ion .  The  
h i s t id ine  deca rboxy la se  a c t i v i t y  was d e t e r m i n e d  b y  esti- 
m a t i n g  t h e  14CO2 released.  All  assays  were  m a d e  in 
dup l i ca t e  and  t h e  e n z y m e  ac t iv i t i e s  were expressed  as 
p icomoles  CO~ p roduced  pe r  m g  a n d  hour .  T he  resu l t s  
were cor rec ted  for n o n - e n z y m a t i c  d e c a r b o x y l a t i o n  b y  in- 
c u b a t i n g  iden t i ca l  s amples  w i t h  1-~C-D-his t id ine  (4 X 
10-4M;  1.3 mc/mmol, New E n g l a n d  Nuclear)  i n s t ead  of 
1-14C-L-histidine, or b y  us ing  boi led  t i ssue  e x t r a c t s  in- 
c u b a t e d  w i t h  1A4C-L-histidine. Usual ly ,  b o t h  t ypes  of 
b l a n k s  were r u n  w i t h  each  series of d e t e r m i n a t i o n s .  (For  
de ta i l s  on t he  procedure ,  see ref.4). 

The  resu l t s  are s u m m a r i z e d  in t h e  Figure.  Thyro idec-  
t omy ,  oophorec tomy ,  as well  as t he  c o m b i n a t i o n  o f  t he  
two, caused  a s t a t i s t i ca l ly  s ign i f ican t  increase  in  h y p o t h a -  
la ln ic  h i s t i d ine  deca rboxy la se  ac t iv i ty ,  whereas  no a l te ra-  
t i on  was  seen in t he  s h a m  o p e r a t e d  controls .  T he  increase  
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Histidine decarboxylase activity in rabbit hypothalamus (means:E 
S.E.M.). TX, thyroidectomy; OX, oophoreetomy. Figures within 
parentheses give nmnber of determinations. Differences to controls (or 
sham operated), Student's t-test. ***, p < 0.001 ; **, 0.01 < p < 0.001. 

u p o n  t h y r o i d e c t o m y  a n d  o o p h o r e c t o m y  was  of s imi la r  
m a g n i t u d e ,  a b o u t  100%. In t e re s t i ng ly ,  t h e  effect  of these  
resec t ions  a p p e a r e d  to be  add i t ive ,  s ince t he  c o m b i n e d  
ope ra t i on  i nduced  a n  increase  in h i s t i d ine  deca rboxy la se  
a c t i v i t y  t h a t  was  a p p r o x i m a t e l y  equa l  to  t he  sum of t he  
e n z y m e  a c t i v a t i o n s  seen a f te r  t h y r o i d e c t o m y  a lone  a n d  
o o p h o r e c t o m y  alone (Figure).  No a t t e m p t  was  m a d e  to  
i den t i fy  t h e  h i s t id ine  d e c a r b o x y l a t i n g  e n z y m e  a n d  i t  
c a n n o t  be exc luded  t h a t  t h e  non-specif ic  D O P A  de- 
carboxylase ,  wh ich  also occurs  in t he  h y p o t h a l a m u s  5, 
m a y  h a v e  c o n t r i b u t e d  to  t h e  e n z y m e  ac t iv i t i e s  measured .  

I t  is well  e s t ab l i shed  t h a t  e x t i r p a t i o n  of t he  endocr ine  
t a r g e t  organs,  t he  t h y r o i d  a n d  t he  ovaries ,  Will cause  
m a r k e d  changes  in t he  h o r m o n e  secre t ion  of t he  adenohy-  
pophys is ,  a n d  t h a t  these  changes  are  to  a large e x t e n t  
m e d i a t e d  v ia  t h e  h y p o t h a l a m u s  (see e.g. ref.6). D u r i n g  t he  
r ecen t  years  i t  has  also been  shown  t h a t  h y p o t h a l a m i c  
ca t echo l amines  and  5 - h y d r o x y t r y p t a m i n e  p r o b a b l y  par -  
t i c i pa t e  in  con t ro l l ing  p i t u i t a r y  func t ions  ~, 8. Aga in s t  th i s  
b a c k g r o u n d  t he  p r e sen t  f ind ing  raises t he  i n t e r e s t i ng  
ques t ion  w h e t h e r  t h e  h i s t id ine  deca rboxy la se  a c t i v i t y  
ref lects  t he  func t iona l  s t a t e  of h i s t a m i n e - c o n t a i n i n g  
s t r u c t u r e s  in t he  h y p o t h a ] a m u s ,  a n d  w h e t h e r  t he  changes  
seen in e n z y m e  a c t i v i t y  fol lowing t h y r o i d e c t o m y  a n d  
o o p h o r e c t o m y  ref lect  a func t iona l  i n t e r r e l a t i o n  be tween  
h y p o t h a l a m i c  h i s t a m i n e - c o n t a i n i n g  s t r u c t u r e s  and  p i tu -  
i t a r y  endocr ine  Cell sys tems.  I t  is i n t e r e s t i ng  t h a t  a n  in- 
crease in t he  t u r n - o v e r  r a t e  of b r a i n  h i s t amine ,  poss ib ly  
m e d i a t e d  t h r o u g h  endocr ine  mechan i sms ,  was  descr ibed  
r ecen t l y  b y  TAYLOR and  SNYDER 0 in cold s t ressed ra ts .  
W o r k  is in progress  to  examine  t he  poss ib i l i ty  of a neuro-  
endocr ine  i n v o l v e m e n t  of h y p o t h a l a m i c  h i s t a m i n e  a n d  
h i s t id ine  deca rboxy la se  10. 

Zusammen/assung. Die H i s t i d i n - D e c a r b o x y l a s e - ( H D ) -  
Ak t iv i t i i t  i m  H y p o t h a l a m u s  des K a n i n c h e n s  wurde  n a c h  
Oophorec tomie  u n d  T h y r o i d e c t o m i e  gemessen.  Die Resul-  
r a t e  zeigten,  dass  die H D - A k t i v i t g t  s ich 20 Tage  n a c h  der  
Oophorec tomie  u n d  der  T h y r o i d e c t o m i e  ve rdoppe l t .  20 
Tage  n a c h  k o m b i n i e r t e r  O o p h o r e c t o m i e  u n d  Thyro idec -  
t omie  s t ieg die H D - A k t i v i t g t  ungef~r  4mal ,  ve rg l i chen  
m i t  der  Ak t iv i t i i t  des K o n t r o l l m a t r i a l s .  Sham-ope r i e r t e  
K o n t r o l l e n  ze ig ten  ke ine  V e r g n d e r u n g e n  der  H D - A k t i -  
v i t g t  i m  H y p o t h a l a m u s .  
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