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Ascorbic Acid and Testicular Activity in Heat- 
Exposed Toad (Bu]o  m e l a n o s t i c t u s )  

The  inf luence  of t e m p e r a t u r e  on  m a m m a l i a n  s p e r m a t o -  
genesis is wel l  es tab l i shed .  App l i c a t i on  of h e a t  on  t h e  
scrota l  sur face  of t he  gu inea -p ig  1 a n d  t he  r a t  a, a n d  pro-  
longed c r y p t o r c h i d  s t a t e  in  h u m a n  beings~, resul t s  in  
s p e r m a t o g e n i c  a r res t .  LLAURADO a n d  EIK-NEs 4 h a v e  
no t ed  a fal l  of ascorb ic  ac id  in  t h e  c r y p t o r c h i d  t e s t i s  of 
ra t .  To t h e  b e s t  of o u r  knowledge,  t h e  effect  of h e a t  on  
the  t e s t e s  in  lower  g r o u p  of v e r t e b r a t e s  h a s  n o t  been  
Studied. T h e  p r e s e n t  work  has  b e e n  t a k e n  u p  to  s t u d y  t h e  
t e s t i cu la r  a c t i v i t y  a n d  i ts  r e l a t i onsh ip  w i t h  ascorbic  ac id  
in h e a t - e x p o s e d  toad .  

16 ma le  t o a d s  of ave r age  we igh t s  f rom 50-60 g were  
selected for  t h e  p r e s e n t  e x p e r i m e n t  d u r i n g  t h e  m o n t h s  of 
M a y  a n d  J u n e .  T h e  a n i m a l s  were  d iv ided  equa l ly  i n to  2 
groups.  1 g r o u p  of con t ro l  a n i m a l s  was  k e p t  a t  a ' r o o m  
t e m p e r a t u r e '  r a n g i n g  b e t w e e n  30 a n d  36 °C, t h e  r e m a i n i n g  
group was  exposed  to  a t e m p e r a t u r e  of 41 °C in a c o n s t a n t  
t e m p e r a t u r e  i n c u b a t o r .  Af te r  120 h of exposu re  to  h e a t  
t he  a n i m a l s  were  ki l led a long  w i t h  t h e  controls .  Tes tes  
were f ixed in 10% fo rma l in  for  h is to logic  s tudy .  Ascorb ic  
acid was  e s t i m a t e d  in  t h e  t e s t e s  b y  D N P  m e t h o d  devel -  
Oped b y  ROE a n d  KEUTHER a. 

T h e  t e s t e s  of h e a t - e x p o s e d  t o a d  s h o w e d  a n  inc reased  
spe rmatogenes i s ,  as i n d i c a t e d  b y  t h e  n u m e r o u s  p r i m a r y  
spe rma togon ia ,  s p e r m a t o c y t e s ,  s p e r m a t i d e s  a n d  m a t u r e  
Sperms. 

The  c o n c e n t r a t i o n  of ascorbic  acid in t h e  t r e a t e d  t e s t e s  
was  inc reased  m a r k e d l y  as c o m p a r e d  to  con t ro l s  (Table) .  

T h e  in f luence  of ascorb ic  ac id  o n  t h e  t e s t i c u l a r  a c t i v i t y  
of t h e  rat", ~ a n d  t h e  gu inea -p ig  s h a s  been  r e p o r t e d  p rev i -  
ously.  O n  t h e  o t h e r  h a n d ,  RoY a n d  GuHA" o b s e r v e d  a n  
inc reased  b i o s y n t h e s i s  of t h i s  v i t a m i n  in t h e  a m p h i b i a n  
g roups  d u r i n g  s u m m e r  season.  So p r o b a b l y  t h e  h i g h  level  
of ascorb ic  acid in t h e  t es t i s  of h e a t - e x p o s e d  t o a d s  is due  
to inc reased  b io syn the s i s  of th i s  v i t a m i n .  B u t  t h e  
m e c h a n i s m  t h r o u g h  w h i c h  aseorb ic  ac id  r egu l a t e s  tes t i -  
cu la r  a c t i v i t y  h a s  n o t  b e e n  e luc ida ted .  E v i d e n c e  i nd i ca t e s  
a t  t h a s c o r b i c  ac id  p o t e n t i a t e s  t h e  effect  of g o n a d o t r o p i n  lo 

T h e  a b o v e  ev idence  sugges t s  t h a t  t h e  e l eva t ed  ascorb ic  
ac id  e n h a n c e s  g o n a d o t r o p i n  a c t i o n  in  t h e  t e s t i s  of t h e  
t o a d s  a n d  t h e r e b y  resu l t s  in  tes t iculax h y p e r t r o p h y  a t  
h i g h  t e m p e r a t u r e s  11. 

Fig. 2. Testis from heat-exposed toad. Tubular cells are markedly 
increased. Compare with Figure 1. × 96. 

Effect of heat exposure on testicular ascorbic acid of the toad 

Group No. of Body weight g Ascorbic acid 
toads mg]l.00 g 

Control 8 54/: 4.09 a 53 4- 3.13 
Heat-exposed 8 55 :J: 3.56 67 4- 5.49 

a Mean 4- standard deviation. 

Rdsum& On a t r o u v 6  que  la  f onc t i on  du  t es t i cu le  e t  la  
c o n c e n t r a t i o n  de  l ' ac ide  a s c o r b i q u e  d a n s  c e t t e  g l a n d e  o n t  
6t6 a u g m e n t d e s  chez  les c r a p a u d s  expos6s ~t la  cha leur .  
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Pig. 1. Testis from control toad showing all the stages of spermato- 
genesis, x 96. 
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