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Maintenance of Thyroid Activity with Some Steroids in Hypophysectomized and Gonadectomized 
Catfish, Mystus vittatus (Bloch) 

Te leos t ean  p i t u i t a ry ,  like m a m m a l i a n ,  exh ib i t  regula-  
t i on  of t h y r o i d  func t ion ,  as it  c o n t a i n s  a n d  releases  
t h y r o t r o p i n  1-3. An  increase  in t h y r o i d  a c t i v i t y  h a s  been  
repor t ed  a f te r  a n d r o g e n s  a d m i n i s t r a t i o n ,  w i t h o u t  a n y  
increase  in t h y r o t r o p h s  or T S H  level of p i t u i t a r y  g l and  4,5 
I t  was  t h o u g h t  a,5 t h a t  th i s  increase  in t h y r o i d  ac t iv i ty ,  
in r e sponse  to androgens ,  was  no t  t he  effect  of t h y r o t r o p i n  
b u t  was  t h e  resu l t  of d i rec t  ac t ion  of s te ro ids  u p o n  
thy ro id .  However ,  t he  above  f ind ings  are insuf f i c ien t  to 
e s t ab l i sh  a n y  conc lus ion  on t he  m o d e  of ac t ion  of s teroids ,  
because  in t h e  above  e x p e r i m e n t s  workers  h a v e  no t  used  
h y p o p h y s e c t o m i z e d  a n i m a l s  and  a n y  inference  d r a w n  in 
t h e  presence  of p i t u i t a r y  would  no t  be free f r om  doub t .  
I n  th i s  c o m m u n i c a t i o n ,  r e su l t s  of t h y r o i d  ac t iv i ty ,  in 
h y p o p h y s e c t o m i z e d  and  g o n a d e c t o m i z e d  Mystus  vittatus, 
in response  to  t e s t o s t e rone  p rop iona te ,  e s t rogen  a nd  
cor t i sone  h a v e  been  repor ted .  M. vittalus was  specia l ly  
selected for  th i s  inves t iga t ion ,  because  in t h i s  species  
seasona l  c h a n g e s  of t h y r o i d  cycle, epi thel ia l  cell he igh t ,  
rad io iodine  u p t a k e ,  T S H  levels of t he  p i t u i t a r y  a n d  the i r  
r e l a t ionsh ips  are  well k n o w n  ~-9. T h y r o i d a l  rad io iodine  
(I TM) u p t a k e  was  t a k e n  as a cr i ter ion for t he  m e a s u r e -  
m e n t  of t h y r o i d  ac t iv i ty ,  as th i s  t e s t  is more  sens i t ive  
t h a n  his to logical  response  10. 

The re  was  a s teep  fall in t h y r o i d  a c t i v i t y  w i t h i n  3 
weeks  of h y p o p h y s e c t o m y .  I.p. in jec t ions  of e s t rogen  a t  
su i t ab l e  dose (15 ~xg/fish, twice a week  for 3 weeks) 
enab led  h y p o p h y s e c t o m i z e d  M. vittatus (male) to  m a i n -  
t a i n  n o r m a l  t h y r o i d  ac t i v i t y  (Table). T e s t o s t e r o n e  pro-  
p ion a t e  a d m i n i s t r a t i o n  (150 ~g/fish,  twice  a week  for 3 
weeks) was  h ig h ly  effective,  wh ich  no t  on ly  r e s to red  the  
n o r m a l  a c t i v i t y  b u t  boos ted  it  a b o u t  11/2 t i m e s  to t h a t  of 
controls .  In  females  t he  resu l t s  were s imi la r  to  those  of 
ma les  in r e sponse  to above  s te loids .  As far  as t he  pos i t ive  

Thyroid activity of hypophysectomized and castrated male 

Mystus vittatus ~ 

Batches a Group A b Maximunl % Signifi- 
Treatment of thyroidal cance ~ 

1-131 uptake 
inean ~ s.c. 

1 Testosterone propionate 23.46 :t_ 1.18 P % 0.001 
150 ~xg/fish 

2 Estrogen 15 txg/fish 15.20 • 0.60 P <~ 0.005 
3 Cortisone 10 ~xg/fish 15.68 = 0.75 P < 0.005 
4 Only saline injection 2.75 + 0.20 
5 Sham operated control 14.30 • 0.54 P < 0.005 

given saline injection 

Group B 
6 Testosterone propionate 10.60 4- 0.40 P < 0.95 

150 ~xg/fish 
7 Estrogen 15 {xg/fish 7.25 • 0.28 P < 2.40 
8 Cortisone 10 ~zg/fish 6.50 4- 0.30 P < 2.85 
9 Only saline injection 2.40 ~= 0.10 

10 Sham operated control 13.80 4- 0.54 
given saline injection 

All experiments were carried out at 22-25~ and specimens of 
each batch received individually 6 injections in total i.p. (twice a 
week for 3 weeks), of respective treatments, b Specimens were 
hypophysectomized 3 weeks before the start of steroid treatment. 
c Specimens were both hypophysectonfized and castrated 3 weeks 
prior to the start of steroid treatment, a Each batch had 6 speci- 
mens. e All P values of group A are against batch 4, and of group B 
against batch 10. 

r e sponse  of t h y r o i d  a c t i v i t y  is concerned ,  t hese  r e su l t s  
are in a g r e e m e n t  w i t h  those  obse rved  b y  MATTY 4 in 
Sparisoma a n d  SINGH 5 in Mystus.  However ,  t h e y  no-  
t iced 4,5 ma n i fo ld  increase  in t h y r o i d  ac t iv i ty ,  w h ic h  could  
poss ib ly  be due  to u n h y p o p h y s e c t o m i z e d  f ishes  u sed  in 
the i r  i nves t iga t ions .  Cor t i sone  t r e a t m e n t  (10 txg/fish, 
twice a week  for 3 weeks) was  as effect ive as e s t rogen  in 
ra i s ing  t he  d e m i n i s h e d  t h y r o i d  a c t i v i t y  of h y p o p h y s e c -  
t omized  ind iv idua l s  of  e i the r  sex. Th i s  f i nd ing  is n o t  in 
concur rence  w i th  t hose  r epor t ed  by  RASQUIN a n d  ATZ 11 
in Astyanax  a nd  CHAVIN 12 in Carassius in r e sponse  to  
cort isone,  The i r  n e g a t i v e  resu l t s  11a2 m i g h t  be due  to  
va r i ous  fac tors  in te r fe r r ing  a t  some  s teps  of t h y r o i d  
phys io logy ;  s u c h  as (1) t he  p resence  of p i t u i t a r y  in reci- 
p i en t s  of s te ro id  t r e a t m e n t  a n d  (2) the i r  resu l t s  are  based  
on his to logical  o b s e r v a t i o n s  of t h y r o i d  follicles, where  
t he  response  is v e r y  slow a nd  indecis ive.  

The  a d m i n i s t r a t i o n  of es t rogen,  cor t i sone  a nd  t e s to s t e -  
rone  p rop iona t e  a t  t he  dose  levels c i ted  above  in ma l e s  of 
M. vittatus, w hic h  were h y p o p h y s e c t o m i z e d  a nd  ca s t r a t ed ,  
p roved  to be  inef fec t ive  in r e s to r ing  t he  n o r m a l  t h y r o i d  
a c t i v i t y  (Table). On  t h e  o the r  h a n d ,  in  suc h  females  t h e  
above  t r e a t m e n t  was  h i g h l y  effect ive  a nd  the i r  r e su l t s  
were c o m p a r a b l e  w i t h  those  of cont ro ls  a nd  of s p e c i m e n s  
w h ic h  were h y p o p h y s e c t o m i z e d  only.  

The  d a t a  of t he  p r e s e n t  e x p e r i m e n t  c lear ly  d e m o n s t r a t e  
a v e r y  s ign i f i can t  increase  in t he  t h y r o i d  a c t i v i t y  of 
h y p o p h y s e c t o m i z e d  M. vittatus, af te r  the  es t rogen ,  cor- 
t i sone  a nd  t e s t o s t e r o n e  p rop iona t e  a d m i n i s t r a t i o n .  I t  
a ppe a r s  t h a t  t he  a bove  s te ro ids  d i rec t ly  inf luence  t h e  
t h y r o i d  g l and  a nd  are  p o t e n t  e n o u g h  to  m a i n t a i n  i ts  
a c t i v i t y  in t h e  absence  of t h y r o t r o p i c  h o r m o n e  of t h e  
p i t u i t a r y .  T h e  mode  of ac t ion  of s te ro ids  requi res  f u r t h e r  
i nves t iga t ion .  However ,  t he  role of t e s t i s  in cont ro l l ing  
the  ac t ion  of s te ro ids  u p o n  t h y r o i d  is no t  v e r y  clear. 
These  s te ro ids  p r o b a b l y  reac t  a t  molecu la r  level  to 
increase  the  genera l  me tabo l i c  ra te  wh ich  in t u r n  inf lu-  
ences t h y r o i d  phys io logy  1% 

Zusammen/assung.  B e i m  a m e r i k a n i s c h e n  W'els Myslus  
vittatus (Bloch) w urde  fes tgeste l l t ,  das s  die Ra d io jod -  
a u f n a h m e  der  Schi lddr i ise  n a c h  H y p o p h y s e k t o m i e  d u t c h  
Cor t i son  u n d  S e x u a l h o r m o n e  wieder  no rma l i s i e r t  we , -  
den  kann .  
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