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Effect of  S e r u m  G o n a d o t r o p i n  on  T e s t i s  in 
A s c o r b i c  Acid  Def i c i ent  G u i n e a - P i g s  

Degenera t ion  of bo th  germinal  ep i the l ium and  Leyd ig  
cells have  been  repor ted  in v i t a m i n  C-def ic ient  guinea-  
pigs x. Spermatogenic  a r res t  and  an  a l t e ra t ion  in some of  
the  cy toplasmic  cons t i tuen t s  in t he  seminal  vesicles h a v e  
also been observed under  similar  condi t ions  , ,a  LLAURODO 
and EIK-NEs 4 have  failed to  de t ec t  any  changes  in tes t i -  
cular  ascorbic acid of e i ther  r a t  or dog on admin i s t r a t i on  
of H u m a n  chorionic  g o n a d o t r o p i n  (HCG). In  order  to  
have an idea w h e t h e r  the  tes t i cu la r  damage  as obse rved  
in ascorbic acid def ic iency is due  to  reduced  o u t p u t  of 
p i tu i t a ry  gonadot rop ins ,  t he  effect  of in jec t ion  of se rum 
gonado t rop in  on the  scorbut ic  tes t is  has  been inves t iga ted .  

30 male guinea-pigs of average  weigh t  230-260 g were 
selected for the  exper imen t .  T h e y  were d iv ided  in to  th ree  
groups  of equal  number .  All t he  groups  received a scor- 
but ic  d ie t  s da i ly  and  a concen t r a t e  of v i t amin  A, D, E 
and  K twice  a week. The an imals  of t h e  con t ro l  g roup  
were fed 5 mg of v i t a m i n  C per  an imal  per  d a y  in addi t ion .  
One group of scorbut ic  an imals  was  in jec ted  wi th  se rum 
gonado t rop in  (Gestyl,  20 IU/100 g b o d y  weight)  each  d a y  
f rom 15 days  on  a scorbut ic  d ie t  unt i l  the  t e rmina t i on  of  
the  exper imen t .  The an imals  of all t he  groups  were  
pai red-fed and  killed on the  23rd d a y  of the  e x p e r i m e n t  
by  cerebra l  concussion. Testes  of t he  animals  were re- 
m o v e d  a n d  fixed in Carnoy.  Paraf f in  sect ions  were  s t a ined  
wi th  h e m a t o x y l i n  and  eosin for  histological  s tudy .  The 
seminal  vesicle and  p ro s t a t e  were collected,  and  weighed 
in tors ion balance.  

Spe rmatogen ic  inhib i t ion  and  a t r o p h y  of the  tes tes  
were no t iced  in all t he  ascorbic acid def ic ient  and  in two  
of inan i t ion  cont ro l  guinea-pigs.  Most  of the  scorbut ic  
guinea-pigs t r e a t e d  wi th  gonado t rop in  showed a no rma l  
p ic ture  of the  t e s t e s  wi th  m a t u r e  spe rm in t he  ma jo r i t y  of 
t he  tubules .  The  a t r o p h y  of semina l  vesicle and  p ro s t a t e  
in scorbut ic  guinea-pigs  has  also been observed  to  im-  
prove  a f te r  the  ho rmone  t r e a t m e n t  (Table). Such t r ea t -  
ment ,  however ,  did no t  r e t a rd  the  onset  of scu rvy  in these  
animals .  

The  role of ascorbic acid e i the r  in spe rmatogenes i s  or  
in b iosynthes i s  of androgenic  h o r m o n e  is n o t  es tabl ished.  
NESPOE s observed  a fall in the  ascorbic acid c o n t e n t  of 
the tes t is  of guinea-pigs  on scorbut ic  d ie t  a f te r  g iving 
gonado t rop ic  hormone .  LLAURADO a n d  EIK-NEs 4, how-  
ever,  have  r epo r t ed  t h a t  increased s teroid  o u t p u t  by  the  
tes t is  on admin i s t r a t i on  of h u m a n  chorionic g o n a d o t r o p i n  
does no t  cause paral lel  a l t e ra t ion  in the  ascorbic acid 
c o n t e n t  of t he  pa r t i cu la r  organ.  NOACH and  VAN REES 7 
also obse rved  no a l t e ra t ion  in t es t i cu la r  ascorbic acid 
following repea ted  admin i s t r a t i on  of e i ther  chorionic or 
se rum gonado t rop in .  On the  o the r  hand ,  in ascorbic acid 

def ic iency spe rma togen ic  a r res t  and  degenera t ion  of 
in ters t i t iM cells have  been no ted  in guinea-pigs  1. DEB and 
CHATTERJEE s have  observed  t h a t  the  tes t icu lar  degenera-  
t ion  which  follows af ter  admin i s t r a t i on  of a l loxan can be 
cor rec ted  by  a mass ive  dose of ascorbic acid t r e a t m e n t .  
T h e y  have  sugges ted  t h a t  possibly the  degenera t ive  changes  
observed  are due  to  blood ascorbic  acid lowering act ion 
of t he  d iabe togenic  agent .  The m e c h a n i s m  t h ro u g h  which 
ascorbic acid def ic iency p roduces  tes t icu lar  a t r o p h y  is 
no t  es tabl ished.  Several  inves t iga tors  s - n  have  repor ted  
ad rena l  h y p e r a c t i v i t y  dur ing  scurvy.  Inh ib i t ion  of p i tu i -  
t a r y  gonado t rop in  following release of an  excessive 

Fig. 1. Testis from scorbutic guinea-pig, showing complete inhibition 
of spermatogenesis, x 96. 

Fig. 2. Testis from scorbutic guinea-pig treated with serum gonado- 
tropin. Normal spermatogenesis can be noted. Compare with 

Figure 1. x 96. 

Effect of serum gonadotropin on weights of accessory sex organs 
in scorbutic guinea-pigs 

No. Seminal vesicles Prostate 
of (empty) mg/100 g rag/100 g 
animals body weight body weight 

Control 10 
Scorbutic 10 
Scorbutic and Serum 
gonadotropin treated 10 

94.78 ~:: 8.60 ~ 92.44 -t- 4.42 
38.38 ~: 3.34 36.07 ::1:3.31 

98.40 ~: 2.92 87.66 -t- 2.61 

a Means -4- Standard error. 
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a m o u n t  of  A C T H  h a v e  p r e v i o u s l y  b e e n  o b s e r v e d  12A3. 
BANERJEE a n d  GHOSH 14 h a v e  r e p o r t e d  t h e  h i s t o c h e m i c M  
c h a n g e s  in  t e s t e s  a n d  a d r e n a l  g l a n d s  d u r i n g  s c u r v y  to  be  
c o r r e c t e d  o n  a d m i n i s t r a t i o n  of  a s c o r b i c  ac id .  DEB a n d  
BISWAS 15 h a v e  s u g g e s t e d  t h a t  t h e  i n h i b i t i o n  of  s p e r m a t o -  
g e n e s i s  in  r a t s  p r o d u c e d  b y  h i g h  t y r o s i n e  d i e t  w a s  p o s -  
s i b l y  d u e  t o  a redfaced  s e c r e t i o n  o f  h y p o p h y s e a l  g o n a d o -  
t r o p i n ,  a l t h o u g h  t h e y  h a v e  n o t e d  a c o r r e c t i o n  of  t h e  s a i d  
d i s t u r b a n c e s  o n  v i t a m i n  C. T h e  f u n c t i o n a l  a c t i v i t y  o f  t h e  
p i t u i t a r y  g l a n d  i n  a s c o r b i c  a c i d  d e f i c i e n c y  h a s  n o t  b e e n  
s t u d i e d  i n  d e t a i l .  DEB a n d  BANERJEE 16 h a v e  n o t e d  a fa l l  
i n  a l k a l i n e  p h o s p h a t a s e  in  t h e  a n t e r i o r  p i t u i t a r y  d u r i n g  
s c u r v y  a n d  p o s t u l a t e d  i t  t o  b e  p o s s i b l y  d u e  t o  d i m i n u t i o n  
o f  s o m e  p i t u i t a r y  t r o p h i c  h o r m o n e .  R e c e n t l y ,  p i t u i t a r y  
b i o a s s a y  r e v e a l e d  t h a t  t h e  g o n a d o t r o p i c  p o t e n c y  h a s  b e e n  

i n c r e a s e d  in  C - d e f i c i e n t  g u i n e a - p i g s  (I)EB a n d  BISWAslT).  
A n  i n c r e a s e d  g o n a d o t r o p i c  c o n t e n t  a n d  r e p r o d u c t i v e  d i s -  
t u r b a n c e s  a l so  h a v e  b e e n  r e p o r t e d  in B 6 - d e f i c i e n t  r a t s  18,19. 
T h e  t e s t i c u l a r  d e g e n e r a t i o n  in  a s c o r b i c  a c id  d e f i c i e n c y  
m a y ,  t h e r e f o r e ,  be  c a u s e d  b y  f a i l u r e  of  t h e  p i t u i t a r y  t o  
r e l ea se  s u f f i c i e n t  g o n a d o t r o p i c  h o r m o n e  .2°. 
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Effect of S i l i ca  on P r o t e i n  B i o s y n t h e s i s  by  Rat  
L iver  C e l l - F r e e  S y s t e m s  

Si l ica  p a r t i c l e s  e n g u l f e d  b y  m a c r o p h a g e s  in  v i t r o  b r i n g  
a b o u t  a n  i n j u r i o u s  e f f e c t  t o  t h e s e  cells .  T h e  m e c h a n i s m s  
of  c y t o t o x i c  a c t i o n  o f  s i l i ca  a n d  t h e i r  s p e c i f i c i t y  h a v e  b e e n  
w i d e l y  i n v e s t i g a t e d  in  r e c e n t  y e a r s  o n  c u l t u r e d  m a c r o -  
p h a g e s  a n d  o n  v a r i o u s  cel ls  a n d  t i s s u e s  b y  s e v e r a l  w o r k -  
e r s  a-s .  N e v e r t h e l e s s ,  t h e  n a t u r e  of  t h e  t o x i c  e f f e c t  o f  
s i l i ca  r e m a i n s  a p r o b l e m  s t i l l  o p e n  t o  q u e s t i o n .  

T h e  p r e s e n t  r e p o r t  is  a f u r t h e r  s tudyg,X°  o n  t h e  s a m e  
q u e s t i o n .  I t  d e a l s  w i t h  t h e  a c t i o n  of  p a r t i c u l a t e  s i l i ca  o n  
p r o t e i n  b i o s y n t h e s i s  a t  s u b c e l l u l a r  l eve l s  b y  i n v e s t i g a t i n g  
t h e  a m i n o  a c i d  i n c o r p o r a t i o n  r a t e  i n t o  p r o t e i n  b y  r a t  l i ve r  
ce l l - f ree  e x t r a c t s .  

T h e  m i c r o s o m a l  s y s t e m  of  ZAMECNIK a n d  KELLER 11 a s  
d e s c r i b e d  b y  STEIN a n d  GROSS l*. h a s  b e e n  u s e d ,  a n d  p u r i -  
f i ed  p r e p a r a t i o n s  o f  c r y s t a l l i n e  H F - t r e a t e d  s i l i ca  ( t r i -  
d y m i t e )  a n d  o f  v i t r e o u s  H F - t r e a t e d  s i l i ca  ( b o t h  in  a 
d i a m e t e r  r a n g e  ~ 1/~) t e s t e d .  L i v e r  h o m o g e n a t e s  1 : 3 b y  
v o l u m e  w e r e  p r e p a r e d  w i t h  t e f l o n  p e s t l e  h o m o g e n i z e r  in  
0 . 2 5 M  s u c r o s e  w i t h  0 . 0 2 5 M  K H C O  3, 0 . 0 2 M  p o t a s s i u m  
p h o s p h a t e  b u f f e r  p H  7.8 a n d  0.01 M n i c o t i n a m i d e .  N u c l e i  
a n d  cel l  d e b r i s  w e r e  r e m o v e d  b y  c e n t r i f u g a t i o n  a t  800 g 
for  6 m i n  a n d  t h e  r e s u l t i n g  s u p e r n a t e  r e c e n t r i f u g e d  for  
15 m i n  a t  10 ,000  g. C e n t r i f u g a t i o n s  w e r e  m a d e  in  a r e -  
f r i g e r a t e d  I n t e r n a t i o n a l  c e n t r i f u g e .  1.0 m l  o f  t h e  10 ,000  g 
s u p e r n a t e  w a s  i n c u b a t e d  i n  W a r b u r g  f l a s k s  w i t h  2 0 / ~ M  
f r u c t o s e  1-6 d i p h o s p h a t e  p o t a s s i u m  s a l t ,  2.0 p ? d  A T P  
p o t a s s i u m  sa l t ,  2.0 # N I  MgC12 a n d  0 .26  / zM I )L- leuc ine-  
1-C la (specif ic  a c t i v i t y  3.8 #c/tzM ) in  a f i n a l  v o l u m e  of  
2.0 m l .  W h e n  p r e s e n t  s i l i ca  w a s  in  a m o u n t  of  15 m g .  I n -  
c u b a t i o n s  w e r e  c a r r i e d  o u t  for  1 h a t  3 7 ° C  in  a "vVarburg 
m e t a b o l i c  s h a k i n g  i n c u b a t o r  w i t h  0.2 9 5 %  + CO.2 5 %  a s  
g a s  p h a s e .  T h e  r e a c t i o n  w a s  s t o p p e d  b y  T C A  a n d  p r o t e i n  

In vitro incorporation of DL-leueine-i-C 14 iato rat liver microsomal 
protein. Each figure (c.p.nl. per mg protein) is the mean -t- S.E. of 

2 flasks 

Experi- Control Crystalline Vitreous 
ment  silica silica 

l 92.5 ~ 4.47 52.0 :::k 1.25 - 
2 80.5 ~ 5.48 59.0 =t- 5.00 
3 116.0 dc 3.00 62.0 ± 1.40 
4 111.0 ~ 9.00 65.0 ~ 6.00 

1 81.0 ~ 3.00 - 65.5 :t:: 7.48 
2 75.5 :J: 10.49 - 43.0 ± 6.00 
3 84,0 i 10.00 - 76.5 ::t: 3.46 
4 80.5 i 5.48 - 62.5 + 7.48 

The statistical evaluation of data  has been made with the analysis 
of variance test. 
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