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Sex  Differences in B lock ing  Thyroid  Radioiodine  

Sex dif ferences  in t h y r o i d  g l and  func t ion  and  t hy ro id -  
gonada l  r e l a t ionsh ips  are  st i l l  a sub jec t  of i n t e r e s t  to  
c l inic ians  and  e x p e r i m e n t a l  workers .  These  ques t ions  are 
of f u n d a m e n t a l  and  c l i n i c a l  impor t ance ,  since m a n y  
p r o b l e m s  h a v e  n o t  ye t  been  solved,  e.g. h ighe r  inc idence  
of t h y r o i d  g land  diseases in  women .  

A.illongst e u t h y r o i d  persons,  h igher  rad io iod ine  u p t a k e s  
in  t he  t h y r o i d  g land  of w o m e n  h a v e  been  r epo r t ed  1,2, no 
differences  3, a n d  also h ighe r  u p t a k e s  in  m e n  4. I n  female  
r a t s  a n  ins ign i f i can t ly  h ighe r  u p t a k e  was found  t h a n  in 
males  s. I n  female  ra ts ,  t h e  rad io iod ine  u p t a k e  is h igher  in  
ear ly  es t rus  a n d  in es t rus  t h a n  in o the r  phases  of t h e  
cycleS. R e p o r t s  on  the  effect  of es t rogen  app l i ca t i on  a n d  
of c a s t r a t i o n  are confl ic t ing.  

W e  i n t e n d  to  c o n t r i b u t e  to  th i s  still  open  ques t ion  w i t h  
o b s e r v a t i o n  of sex di f ferences  in  b lock ing  t he  t h y r o i d  
rad io iod ine  u p t a k e  in mice  b y  des icca ted  t h y r o i d  a n d  
_thyroxine. 

W e  ~lsed wh i t e  mice of s t r a i n  H weighing  20-35 g (in 
1 e x p e r i m e n t  t he  weigh ts  d id  no t  exceed a d i f ference of 
10 g),~fed s t a n d a r d  l a b o r a t o r y  d ie t  (Larsen) an d  w a t e r  
ad  l ib i tum.  To e s t i m a t e  t he  t h y r o i d  rad io iod ine  u p t a k e  
we a d m i n i s t e r e d  0.1 tzCi ZalI (in the  t o rm  of KI ,  U S S R )  
in 0.5 ml  physio logica l  sal ine i.p. 4 h l a t e r  we sacrif iced 
t he  an ima l s  b y  coal-gas,  r e m o v e d  the  t h y r o i d  g lands  w i t h  
t he  t r a c h e a  a n d  a f t e r  h o m o g e n i z a t i o n  b y  boi l ing  in 3 ml  
10% N a O H  m e a s u r e d  s i m u l t a n e o u s l y  w i t h  the  13~I s t an -  
d a r d  in a wel l - type  sc in t i l l a t ion  de t ec to r  Tesla.  T he  resu l t s  
are expressed  in pe rcen t ages  of t he  dose admin i s t e red .  
Mean  va lues  of g roups  were c o m p a r e d  us ing  t he  appro-  
p r i a t e  fo rm of t h e  t - tes t  a f t e r  e v a l u a t i o n  of differences  of 
v a r i a t i o n  b y  t h e  F - t e s t  7. 

W e  followed t he  sex di f ferences  in the  effect  of b lock ing  
t he  t h y r o i d  rad io iod ine  u p t a k e  in 3 e x p e r i m e n t s  on a t o t a l  

15- 

10- 

5 

0 

[• 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

co'trois Controls 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

Coilrots 

I ~ i1 

Oesic~d ll~oid Tnyroxin~ T~yroxine 
~ays 6~s 

p<~l p<O.05 
[2o" ~ ;  

Sex differences in blocking the thyroid radioiodine uptake in mice 
by desiccated thyroid or thyroxine. Mean values of 131I uptake in 
percentages of dose. Verticals: :I: S.E.M. 

Uptake  in Mice 

of 152 mice. The  resul t s  w i t h  s t a t i s t i ca l  e v a l u a t i o n  are 
g iven  in t he  Figure .  

In  t he  f i rs t  e x p e r i m e n t  we m e a s u r e d  t h e  rad io iod ine  
u p t a k e  in t he  t h y r o i d  g lands  of 48 i n t a c t  con t ro l  mice  
(21 males  a n d  27 females)  a n d  46 mice  fed des icca ted  
t h y r o i d  (7 days ,  0.2% in  t he  d ie t ;  24 males,  a n d  22 
females).  Mean  va lues  of r ad io iod ine  u p t a k e  of the  con t ro l  
groups  of males  a n d  females  are nea r ly  ident ical ,  whereas  
t he  m e a n  va lues  of males  and  females  fed des icca ted  
t h y r o i d  differ  s igni f icant ly ,  be ing  h igher  in the  l a t t e r  
g roup  (t9 < 0.01). 

I n  2 o the r  e x p e r i m e n t s  we s tud ied  t he  b lock ing  effect  
of t h y r o x i n e  in da i ly  doses 25 ~g s.c. in 0.1 ml  of saline.  
I n  the  f i rs t  of these  e x p e r i m e n t s  we a d m i n i s t e r e d  4 da i ly  
doses to  7 males  a n d  7 females,  con t ro l  groups  (6 males  
a n d  7 females) were  g iven  0.1 ml  of sal ine daily,  s.c. The re  
are no s ign i f ican t  d i f ferences  in  these  series. 

In  the  t h i r d  e x p e r i m e n t  we a d m i n i s t e r e d  t he  same dose 
of t h y r o x i n e  6 days  before  to  8 males  a n d  7 females,  
con t ro l  groups  (7 males  a n d  9 females)  received aga in  t he  
same vo lume  of saline.  I n  th i s  e x p e r i m e n t  the  concen-  
t r a t i n g  ab i l i ty  of t he  t h y r o i d  g land  for rad io iodine  r ema ins  
h igher  in females  t h a n  in males  (p < 0.05). 

I t  is obv ious  t h a t  sex di f ferences  in t he  t h y r o i d  g l and  
func t ion  exist .  I n  t he  m a t e r i a l  p resen ted ,  t he re  h a v e  been  
no  differences  b e t w e e n  t he  con t ro l  g roups  of male  a n d  
female  an ima l s  d e m o n s t r a t e d .  However ,  a f te r  7 days  
a d m i n i s t r a t i o n  of des icca ted  t h y r o i d  a n d  6 days  admin i s -  
t r a t i o n  of t hy rox ine ,  t he  t h y r o i d  rad io iod ine  u p t a k e  in 
female  mice  r e m a i n e d  s ign i f i can t ly  h i g h e r  t h a n  was t he  
case of male  an imals .  The  re l a t ion  in  t he  c o n c e n t r a t i n g  
ab i l i ty  for r ad io iod ine  in b o t h  sexes is the re fore  inf luenced  
b y  t he  a d m i n i s t r a t i o n  of t h y r o i d  ho rmone .  W e  h a v e  no  
e x p l a n a t i o n  for th i s  obse rva t ion .  Severa l  possible  mecha -  
n i sms  could be  i nvo lved :  (a) d i f fe ren t  degree of i nh ib i t i on  
of T S H  secret ion,  (b) d i f fe ren t  levels of exogenous  t h y r o i d  
h o r m o n e  reached,  (c) d i f fe ren t  s ens i t i v i ty  of t hy ro id s  to  
T S H  u n d e r  t he  respec t ive  e x p e r i m e n t a l  cond i t ions  a n d  
(d) some in t r ins i c  di f ferences  in  iodine c o n c e n t r a t i n g  
m e c h a n i s m  man i f e s t ed  u n d e r  these  e x p e r i m e n t a l  condi-  
t ions.  

Zusammen/assung. Weib l i che  und  m/ innl iche  M/iuse 
u n t e r s c h e i d e n  sich n a c h  V o r b e h a n d l u n g  m i t  Schi lddr i isen-  
h o r m o n e n  in de r  A u f n a h m e  yon  Jod-131.  
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