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Gonadec tomy in ma le  guinea  p igs  i s  fol lowed by  a m a r k e d  i n c r e a s e  in the b inding p o w e r  of 
t r a n s c o r t i n  3 weeks  a f te r  the ope ra t ion ,  w h e r e a s  in f ema le s  th is  index at the s a m e  p e r i o d  is  
ind i s t ingu i shab le  f rom norma l .  A d m i n i s t r a t i o n  of t hy ro id  f rom the l l t h  to the  22nd days  i n -  
c lus ive  a f t e r  the ope ra t ion  to c a s t r a t e d  an ima l s  of both s exes  does  not p roduce  a s ign i f i can t  
i n c r e a s e  in the b inding leve l .  

Studies  of binding of h y d r o c o r t i s o n e  (H) by t r a n s c o r t i n  in guinea  p igs  have shown [2] that  a d m i n i s t r a -  
t ion of thy ro id  is  fol lowed by a p e r s i s t e n t  i n c r e a s e  in the binding power  of the p l a s m a  in m a l e s  but  a d e -  
c r e a s e  in f ema les .  Accord ing  to the l i t e r a t u r e ,  e s t r o g e n s  in man and o the r  b io log i ca l  s p e c i e s  s t imu la t e  the 
fo rma t ion  of c o r t i c o s t e r o i d - b i n d i n g  globul in  (CBG), whi le  t e s t o s t e r o n e  inhib i t s  th i s  p r o c e s s  [1, 11]. 

Since an i n c r e a s e  in the concen t ra t ion  of t hy ro id  h o r m o n e s  in the body modi f i e s  ac t iv i ty  of the gonads 
[6, 8, 9], in the p r e s e n t  inves t iga t ion  the ef fec t  of t hy ro id  on H-binding  with t r a n s c o r t i n  was s tud ied  in 
c a s t r a t e d  guinea  p igs  of both sexes .  

E X P E R I M E N T A L  M E T H O D  

E x p e r i m e n t s  were  c a r r i e d  out on 93 male  and 52 female  guinea  p igs  weighing 280-350 g. Gonadec -  
tomy was p e r f o r m e d  under  e the r  anes thes i a .  C o m p l e t e n e s s  of r e m o v a l  of the gonads  was v e r i f i e d  pos t  
mor t em.  Ten days  a f t e r  c a s t r a t i o n ,  a d m i n i s t r a t i o n  of thyro id  as  a suspens ion  in c a r r o t  ju ice  to the an i -  
mals  was commenced  [2]. Control  guinea p igs  r e c e i v e d  c a r r o t  ju ice  only by mouth. The an ima l s  were  
s a c r i f i c e d  3 days  (total dose  of t hy ro id  0.6 g), 7 days  (total dose  2.4 g), and 12 days  (total  dose  4.3 g) a f t e r  
the beginning of t hy ro id  admin i s t r a t i on .  In addit ion,  in a s p e c i a l  s e r i e s  of e x p e r i m e n t s  on f e m a l e s  r e c e i v -  
ing thyro id  for  12 days ,  on the l a s t  4 days  the an ima l s  r e c e i v e d  e s t r a d i o l  by subcutaneous  in jec t ion  in a 
da i ly  dose  of  500 pg.  The cont ro l  for  th i s  group cons i s t ed  of c a s t r a t e d  m a l e s  r e c e i v i n g  in jec t ions  of the 
s a m e  dose  of e s t r a d i o l .  The a d r e n a l s  of al l  con t ro l  and e x p e r i m e n t a l  gu inea  p igs  were  weighed.  The con-  
cen t ra t ion  of 1 7 - h y d r o x y c o r t i c o s t e r o i d s  (17-HCS) was d e t e r m i n e d  in the b lood p l a s m a  of the decap i t a t ed  
an ima l s  by the P o r t e r - S i l b e r  method in the modi f ica t ion  of Yudaev and Pankov [3], and the b inding power  of 
t r a n s c o r t i n  was d e t e r m i n e d  by a modi f ica t ion  of De M o o r ' s  g e l - f i l t r a t i o n  method [4]. 

E X P E R I M E N T A L  R E S U L T S  

The binding power  of t r a n s c o r t i n  in male  guinea  p igs  was c o n s i d e r a b l y  i n c r e a s e d  on the 14th day a f t e r  
c a s t r a t i o n  (P < 0.001), and i t  r e m a i n e d  at the s a m e  level  unti l  the 23rd  day a f t e r  c a s t r a t i on .  In f e m a l e s ,  on 
the 14th day a f t e r  gonadec tomy,  the b inding p o w e r  of t r a n s c o r t i n  was r educed  (P < 0.01), but  l a t e r  i t  r e -  
tu rned  to n o r m a l  (18th and 23rd  days  a f t e r  the  opera t ion ;  P >0.5;  Fig.  1). 
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T A B L E  1. P l a s m a  1 7 - H C S  C o n c e n t r a t i o n  an d  W e i g h t  of  A d r e n a l s  
i n  C a s t r a t e d  G u i n e a  P i g s  R e c e i v i n g  T h y r o i d  (M 4, m) 

Duration of experiment 
3 days 

control experiment 
Sex of 
animals 

17-HCS 
(in /ag %) 

wt. of adrenals 

absolute relative, In 
(in mg) mg/100g 

body wt. 

151,84,4,9 48.1:1:2,2 
8 8 

117,14,5,2 44,04,2,2 
10 10 

17-HCS 
(in ~g %) 

wt. of adrenals 

absolute 
(in mg) 

relative, in 
mg/100 g 
body wt. 

Females 79,44,10,3 124,74,8,3 164,94,- 10,4 65,24-5,1 
n 8 10 I0 10 

Males 117,54,11,4 134,t~ts,51 123,54,7,4 48,44,3,6 
n 9 1 I 11 11 

Duration of experiment 
7 days 

control experiment 
~ex OI animals wt. of adrenals wt. of adrenals 

17-HCS 

(in vg%) 
relative, in 

absolute mg/100g 
(in mg) body wt. 

17- HCS 
(in /ag %) 

relative, in 
absolute rag/100 g 
(in mg) 

body wt. 

L 
emales ] 46,74,5,6 152,04,4,4 44.64,1.5 56.44,4,6 162,94,4,2 58,5:t:1,8 
n [ 7 8 8 9 9 9 

Males 104,5:t:12,8 157,74,10,,t 47,74,3.6 145,14,13,1 171,04,6,3 64,74,2,9 
n 8 9 9 9 9 9 

Duration of experiment 
I ~_ days 

control e xperime nt 
Sex of wt. of adrenals wt. of adrenals 
animals 

Females 
n 

Males 
n 

17-HCS 
(in/~g %) 

77,2~4,3 
7 

50,6-+-8,2 
15 

relative in I 
absolute mg/100 g 
(in mg) body wt. ' 

153,9:t:7,5 46,3:t:4,4 
8 8 

168,94-6,6 52,7+__3,8 
7 7 

lq-HCS 
(in ~g%) 

I 
129,84-18,3 

11 

146,8+18,6 
18 

relative, in 
absolute mg/100 g 

(in rag) body wt. 

198, I 4-5,6 84, 71~3,5 
II 

174, l 4-9,7 70,34-4,8 
7 7 

A d m i n i s t r a t i o n  of  t h y r o i d  (Fig .  2) to  m a l e s  l e d  to  a g r a d u a l  d e c r e a s e  in  t h e  b i n d i n g  a c t i v i t y  of  t h e  p r o -  
t e i n  (P < 0 .05 ,7  d a y s  a f t e r ,  and  P < 0 .001 ,12  d a y s  a f t e r  t h e  b e g i n n i n g  of  t h y r o i d  a d m i n i s t r a t i o n } .  In f e m a l e s  
a v e r y  s m a l l  i n c r e a s e  (P > 0.1} in  CBG a c t i v i t y  w a s  o b s e r v e d  a f t e r  a d m i n i s t r a t i o n  of  t h y r o i d  f o r  3 d a y s ,  
w h i l e  a f t e r  7 a n d  12 d a y s  t h e  l e v e l  o f  H - b i n d i n g  wi th  t r a n s c o r t i n  w a s  r e d u c e d  (P < 0 .001  an d  P < 0 .01  r e s -  
p e c t i v e l y ) .  M e a n w h i l e ,  i n  c a s t r a t e d  a n i m a l s  ( e s p e c i a l l y  m a l e s ) ,  t h e  p l a s m a  17 -HCS c o n c e n t r a t i o n  w a s  i n -  
c r e a s e d .  A d m i n i s t r a t i o n  of  t h y r o i d  to t he  c a s t r a t e d  a n i m a l s  ( T a b l e  1) l e d  to  f u r t h e r  i n c r e a s e  in  t h e  1 7 -  
HCS c o n c e n t r a t i o n  and  to  a n  i n c r e a s e  in  t h e  r e l a t i v e  w e i g h t  of  the  a d r e n a l s  (P < 0.02) .  

A d m i n s t r a t i o n  of e s t r a d i o l  to  t he  c a s t r a t e d  f e m a l e s ,  w h e t h e r  r e c e i v i n g  t h y r o i d  o r  no t ,  s h a r p l y  r e d u c e d  

t h e  CBG a c t i v i t y  (P < 0 .001) .  

T h e  c o n f l i c t i n g  n a t u r e  of  t h e  d a t a  r e l a t i n g  to a d r e n o c o r t i c a l  f u n c t i o n  a f t e r  g o n a d e c t o m y  i n  t h e  a n i m a l s  
of  t he  two s e x e s  w a s  e v i d e n t l y  due  to t he  t i m e  e l a p s i n g  a f t e r  t h e  o p e r a t i o n  [12] an d  to  s p e c i e s - s p e c i f i c  

d i f f e r e n c e s  [5]. 

I t  w i l l  b e  n o t e d  t h a t  in  f e m a l e  g u i n e a  p i g s  t h e  b i n d i n g  p o w e r  of  t r a n s c o r t i n ,  w h i c h  w a s  r e d u c e d  2 w e e k s  
a f t e r  the  o p e r a t i o n ,  s u b s e q u e n t l y  r e t u r n e d  to n o r m a l ,  w h e r e a s  in  m a l e s  i t  r e m a i n e d  h igh .  T h e  r e a s o n s  f o r  
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Fig.  1. Effect  of gonadec tomy on b ind -  
ing power  of t r a n s c o r t i n .  A b s c i s s a ,  days  
a f t e r  gonadec tomy;  o rd ina te ,  bindIng 
p o w e r  of t r a n s c o r t i n  (in pg%).  
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Fig .  2. Binding p o w e r  of t r a n s c o r t i n  in 
gonadec tomized  guinea  p igs  dur ing  thy ro id  
admin i s t r a t i on .  Unshaded  co lumns  denote 
c a s t r a t e d  an ima l s ;  obl iquely  shaded co lumns ,  
a n i m a l s  r e c e i v i n g  thyroid ;  c r o s s - h a t c h e d  
columns,  an ima l s  r e c e i v i n g  thy ro id  + e s t r a -  
diol .  A b s c i s s a ,  days  of thy ro id  a d m i n i s t r a -  
t ions ;  o rd ina te ,  b inding power  of t r a n s c o r t i n .  
(in/~g%). 

the  change In CBG ac t iv i ty  in c a s t r a t e d  an ima l s  have  
r e c e i v e d  l i t t l e  s tudy.  Diamond et  al. [7] found a m a r k e d  
i n c r e a s e  in the l eve l  of  H-b ind ing  with the  p l a s m a  p r o -  
t e ins  of the blood 3 months a f t e r  gonadec tomy in both fe -  
ma le  and ma le  gu inea  pigs .  The c o m p a r i s o n  of t he se  da ta  
with the p r e s e n t  f indings sugges t s  tha t  the  view that  s ex  
h o r m o n e s  have an inh ib i to ry  o r  s t imu lan t  ac t ion  on t r a n s -  
co r t in  fo rma t ion  is  p u r e l y  a r b i t r a r y .  This  i s  shown, in 
the w r i t e r s '  opinion,  by the d e c r e a s e  in CBG ac t iv i ty  in 
c a s t r a t e d  ma le s  a f t e r  a d m i n i s t r a t i o n  of e s t r a d i o l .  It may  
be that  the ef fec t  of sex  h o r m o n e s  depends ,  not on t h e i r  
abso lu te  concen t ra t ions ,  but  on t h e i r  r e l a t i v e  c o n c e n t r a -  
t ions .  

In addit ion,  o t h e r  endoc r ine  f a c t o r s ,  whose ac t iv i ty  
may be modif ied a f te r  c a s t r a t i o n ,  may a lso  p a r t i c i p a t e  
in the ac t ion of sex  h o r m o n e s  on t r a n s c o r t i n  fo rmat ion .  

As ment ioned above,  in in tac t  ma le  guinea  p igs  
r e c e i v i n g  thy ro id  the leve l  of H-b ind ing  with t r a n s c o r t i n  
r o s e  c o n s i d e r a b l y  with ef fec t  f r om the four th  day of ad -  
min i s t r a t i on .  In in tac t  f e m a l e s ,  the binding ac t iv i ty  of 
t r a n s c o r t i n  was not i n c r e a s e d  at any t i m e  dur ing  the f i r s t  
12 days .  In the p r e s e n t  i nves t iga t ion  on gonadec tomized  
an ima l s  of both s e x e s  r e c e i v i n g  thyro id ,  no s ign i f i can t  
i n c r e a s e  in CBG ac t iv i ty  l i k e w i s e  could be obtained.  It 
can thus  be  concluded tha t  t hy ro id  h o r m o n e s  do not e x e r t  
a d i r e c t  s t imulan t  ac t ion in guinea  p igs  on t r a n s e o r t i n  f o r -  
mat ion,  a r e s u l t  which is  not in a g r e e m e n t  with the f indings  
of L a b r i e  et  a l .  [10], who worked  with r a t s .  The changes  
in b inding o b s e r v e d  in guinea  p ig s  r e c e i v i n g  t hy ro id  h o r -  
mones  ev iden t ly  depend on the combined  ef fec t  of h o r -  
mones  of v a r i o u s  e n d o c r i n e  g lands ,  in p h y s i o l o g i c a l  equ i -  
l i b r i u m  and in t e r l i nked  with each  other ,  and act ing In a 
def in i te  o rde r .  Changes In gonad function dur ing  a d m i n -  
i s t r a t i o n  of t hy ro id  h o r m o n e s  to guinea  p igs  a r e  among the 
m e c h a n i s m s  by which thy ro id  h o r m o n e s  may inf luence 
t r a n s c o r t i n  f o r m a t i o n  in the a n i m a l s  of th is  spec i e s .  
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