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In previous investigations on species of mammals differing in their degree of development at birth (rats, 
rabbits, and guinea pigs) the presence of hypothalamic control of thyroid function in the fetuses could be 
demonstrated only in guinea pigs [I, 4]. In these experiments a change in the degree of development of the 
thyroid response to methylthiouracil was used as the test. After removal of the hypothalamus (eneephalee- 
#x)my) signs of the thyroid response were significantly weaker than in intact fetuses only in the case of guinea 
pigs, which are animals born with sight. The absence of any marked hypothalamie control in the prenatal 
period in rats was later confirmed by the method of quantitative determination of thyroxine (T4) and tri- 
iodothyronine (T3) in the thyroid gland and blood serum [3]. Since the rabbit occupies an intermediate position 
between the rat and guinea pig as regards the degree of its development at birth, it might be expected that 
with the use of a more sensitive method it would be possible to demonstrate hypothalamic control of thyroid 
function in rabbits, at least at the end of intrauterine life. 

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 63 fe tuses  f rom 10 pregnant  rabb i t s .  The hypothalamic  region of the 
bra in  was r emoved  (encephaleetomy) by the method desc r ibed  p rev ious ly  [2] f r o m  some  fe tuses  a t  the age 
of 22-23 days; intact  fe tuses  f r o m  the s ame  l i t t e r  s e rved  as  the control .  Under pentobarbi ta l  anes thes ia ,  at 
the s tages  of 29 and 30 days of development  fe tuses  we re  r e m o v e d  f r o m  the m o t h e r s  and blood was taken i m -  
med ia te ly  f rom the region of the hear t .  The isola ted thyroid glands were  weighed, p laced in c losed g lass  
capsules ,  and f rozen.  The blood was allowed to stand fo r  1 h at 37~ and the clot  was s epa ra t ed  by cen t r i fuga -  
tion. All m a t e r i a l  taken sepa ra t e ly  f rom each fetus was s to red  a t -  70~ F o r  quanti tat ive de te rmina t ion  of 
T 3 and T 4 in the thyroid  gland a homogenate  of the gland t i s sue  was p r e p a r e d  in bora te  buffer ,  pH 8.6, incu- 
bated for  16 h at 37~ with t ryps in ,  and centrifuged; the superna tan t  was used  fo r  a s say  of the ho rmones  [5]. 
The a s s a y  was c a r r i e d  out by m e a n s  of rad io immunologic  kits:  TETRAK-1  (CEA-Sorin,  F rance ) ,  fo r  T 4 and 
T 3 RIA kit (Radiochemieal  Cent re ,  A m e r s h a m ,  England) for  T 3. The r e su l t s  were  subjected to s ta t i s t i ca l  
ana lys i s  on the Mi r  compute r .  Signif icance of d i f fe rences  was e s t ima ted  by F i s h e r ' s  and Student ' s  c r i t e r i a .  

Thyroid  glands for  his tological  study were  fixed in Bouin 's  fluid and sec t ions  were  s ta ined with i r o n -  
hamatoxyl in  and with azan by Heidenhain ' s  method.  

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

As the r e su l t s  (Table 1) show, the weight of the thyroid  glands in fe tuses  aged 29 and 30 days a f t e r  
eneephalee tomy r ema ined  at the control  level .  De te rmina t ion  of T 3 and T~ in thyroid  homogenates  of  29-day 
fe tuses  of the two groups  r evea led  no significant  d i f fe rences ,  although in the encepha lec tomized  fe tuses  some  
d e c r e a s e  was obse rved  in the concent ra t ions  of the  two ho rmones  c o m p a r e d  with intact  f e tuses .  Meanwhile  
at tention was drawn to cons iderab le  individual f luctuations in all the quanti tat ive p a r a m e t e r s ,  a f ea tu re  ob-  
s e rved  prev ious ly  also in s i m i l a r  expe r imen t s  on r a t  fe tuses  [4]. 

A m a r k e d  i nc r ea s e  in the c~ntent  of  both thyroid  ho rmones  was found in the glands of  the 30-day fe tuses  
c o m p a r e d  with 29-day fe tuses :  I a the  control  at this  t ime  the m e a n  T 3 concent ra t ion  was 2.87 n g / m g  and T 4 
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TABLE I. Concentrations of T a and T 4 in Thyroid Gland and Blood Plasma of Rabbit Fetuses 
after Encephalectomy 

Experimental 
conditions 

Control 

Encephatectomy 

Control 

Encephalectomy 

Age of fetuses, 
days 
at op- at fixa- 
eration tion 

23 29 

22 30 

Weight of 
thyroid 
gland, mg 

10,87• 
(10) 

10,78+-_I ,47 
(7) 

11,96-+1,16 
(28) 

11,64• 
(28) 

Thyroid gland tissue 
homogenate 

T3, ng/mg 

1,114-+'0,13 
(1o) 

t,062• 
(9) 

2,87_0,32 
(27) 

2,26_+0,21" 
(26) 

T,, ng/rng 

22,85• 
(5) 

18,69• 
(6) 

75,77+2,62 
(7) 

46,23_+3,04" 
(6) 

Blood serum 

Ta, r ig/rag 

0,18• 
(25) 

o, 12_+o ,o24 
07) 

T,, r ig/rag 

7,98+_0,83 
(7) 

7,87_1,28 
(6) 

Note: Gland from one fetus taken for each determination.  Number of fetuses given in parentheses .  

*P < 0.05 compared  with control .  
#Method of competi t ive binding was used (Res-O-Mat  T 4 kit f rom Byk-Mallinckrodt,  West 
Germany).  

Fig. 1. Thyroid gland of 30-day intact (a) 
and encephalectomized (b) rabbit  fetus. 200 • 

75.77 rig/rag. An important  fact was that encephalectomy caused a significant decrease  in the concentrat ions 
of T 3 and T 4 in the gland in fetuses of this age (Table 1). 

By con t ras t  with the higher level of  thyroid hormones in the gland, the i r  concentrat ion in the blood serum 
of the 29-day fetuses  was ve ry  low. and in some  fetuses it was on the border l ine  of sensitivity of the method 
used.  h 30-day fetuses the serum concentrat ion of  the hormones was 0.18 ng /mt  for  T~ and 7.98 ng /ml  for  T 4 
in the control ,  which did not differ s tat is t ical ly significantly f rom the level of these  hormones in the anencephal- 
i t s .  
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Invest igat ion of  the m i c r o s t r u c t u r e  of the gland in 30-day fe tuses  r evea l ed  c l e a r  d i f fe rences  in the 
functional  s ta te  of  the thyroid  in Intact  fe tuses  and in ancncephal ics  (Fig. 1). In the f o r m e r  the gland had 
c l e a r  s igns  of i n c r e a s e d  act ivi ty:  the fol l ic les  were  lined with high epi thel ium,  they were  filled with foamy 
colloid,  and were  t r a n s p a r e n t  o r  co lored  blue in the sec t ions .  In anencephal ics  at the s a m e  per iod  of deve lop-  
n~ent the gland cons i s t ed  chiefly of  l a r g e r  fo l l ic les ,  the lumen of which was f i l led with solid colloid,  s ta ined 
r e d  and without i ts  foamy appearance ,  c h a r a c t e r i s t i c  of d e p r e s s e d  function. 

Ana lys i s  of the r e s u l t s  shows that  abs'ence of the hypothalamic  region of the bra in  in 29-day rabb i t  
fe tuses  is not r e f l ec ted  in thyroid  function. S imi l a r  r e s u l t s  we re  obtained in p r e l i m i n a r y  expe r imen t s  by 
Jos t  et al .  [6]. A comple te ly  di f ferent  p ic ture  was o b s e r v e d  in 30-day fe tuses ,  in which encephalec tomy caused  
a s ignif icant  d e c r e a s e  in the concent ra t ion  of both thyro id  ho rmones  - T 3 and T 4 in the gland. Other  evidence 
of the s ignif icant  d e c r e a s e  in thyroid  act ivi ty  in the anencephal ics  at this  s tage of development  is  given by 
the c h a r a c t e r i s t i c  changes  in his tological  s t r u c t u r e  of  the gland c o m p a r e d  with that  of  in tact  f e tuses .  

It  can be concluded f r o m  these  r e s u l t s  that  hypothalarnic cont ro l  of p i tu i ta ry  thyro t roph ic  function is 
es tab l i shed  in r abb i t s  with effect  f rom the 30th day of p rena ta l  development ,  and it i s  man i fes t ed  c l ea r ly  in 
r e la t ion  to T 3 and T 4 syn thes i s  in the thyroid  gland. In this invest igat ion no signif icant  d i f fe rences  could be 
detected in the ser lun concent ra t ions  of these  ho rmones  in the encepha lec tomized  fe tuses  c o m p a r e d  with the 
intact ,  and this  ef fec t  is evidently exhibited at a l a t e r  s tage of development .  
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