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Thyroxine and tr i iodothyronine in the thyroid gland of encephalectomized and intact fetuses 
of rats with normal  and prolonged gestation period were determined by a radioisotope method. 
Encephalectomy on 19-day fetuses had no significant effect on the concentrat ion of thyroid 
hormone in the gland 2 and 4 days after  the operation. The results  are  evidence against 
hypothalamic control  of pituitary thyrotropic function in the prenatal  development of rats .  
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In an ear l ie r  investigation using the thyroid response as a test  for the presence  ofhypothalamic eon t ro lof  
pituitary thyrotropic  function it was shown that no such control exists in rats before birth. A negative result  
was obtained in 24-day fetuses of mothers with art if icial ly prolonged gestation [1]. However, data have 
appeared in the l i terature to show that in rats  toward the end of the intrauter ine period thyro t rop in- re leas ing  
hormone (TRH) is present  in the hypothatamus and that the pituitary in fetuses at this stage of development can 
respond in vitro to the addition of TRH by secre t ing thyrotropic hormone [5]. It has also been shown that TRH, 
if injected into rats  on the 20th day of pregnancy,  appreciably increases  the number of drops of colloid in the 
thyroid gland of the fetus [7], and this was regarded as evidence of increased thyrotropic  function of the fetal 
pituitary under the influence of TI~H. If injected into the umbilical vein or peri toneal  cavity of 21-day rat  
fetuses,  TRH caused the thyrotropic hormone level  in the fetal s e rum to r i se  [8]. Injection of synthetic TRH 
into pregnant ra ts  on the last day of pregnancy also stimulated the activity of the fetal pituitary and thyroid 
glands [4]. 

All these facts are evidence that the components of the hypotha lamic-p i tu i ta ry- thyro id  sys tem already 
possess  functional activity during prenatal  development and that connections between the hypothalamus and 
pitui tary are perhaps also laid down before birth. 

It was accordingly necessa ry  to check the previous data by using a more  modern and sensi t ive method of 
quantitative determination of thyroxine and tr i iodothyronine in the thyroid gland and blood se rum of rat  fetuses 
for this purpose. 

EXPERIMENTAL METHOD 

Fetuses of noninbred albino rats on which encephaleetomy was performed at the age of 19.5 days were 

used [2] ; intact fetuses of the same litter served as the control. To prolong gestation to 24 days progesterone 

was given by intramuscular injection to the mothers in a dose of 1 mg daily from the 20th day of pregnancy 
until the day of sacrifice. 

At the stages of 21.5 and 23.5 days of development, under pentobarbital anesthesia, the fetuses were 

removed from the mothers and, without delay, blood (with a pipet from the incised heart) and the thyroid gland 

were taken from the fetuses. Blood from fetuses of the same group and belonging to the same litter was pooled. 

The isolated thyroid glands were weighed separately from each fetus and placed in glass capsules with 

rubber stoppers. Samples of serum and the thyroid glands were kept until use at -15~ To determine the 
content of thyroxine and triiodothyronine in the thyroid glands a 1-2% tissue homogenate was prepared in 
borate buffer by the method used for chromatography of thyroid hormone [3]. 
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TABLE 1. Concentrat ions of Tri iodothyronine and Thyroxine in Thyroid Gland of Rat 
Fetuses af ter  Encephalectomy 

I Age of fetuses, days 

Experimentalconditiom at operation at sacrifice 

Control t9,5 21,5 
Eneephalectomy 
Control 19,5 23,5 
Eneephalectorny 

Number of 
determina- 
tions 

11 
13 
26 
23 

Tritodothyronine 
ng/mg 

1,86_0,30 
1,95 _0,33 
3,45~0,38 
2,80_+0,39 

Number of Thyroxine, 
determina- ng/ 
tions mg 

6 43,68-4-13,65 
6 49,56+8,12 

13 65,05+15,06 
13 53,00+11,78 

Legend. Glands f rom 2 fetuses were used for each determination. 

Thyroxine was determined in the t issue homogenate and blood se rum by means of the Thyopac-4 isotope 
kit (from the Radiochemical  Centre, Amersham,  England). Tri iodothyronine was determined radioimmuno- 
logically by means of the Triakit  f rom the same firm. 

EXPERIMENTAL RESULTS 

The main determination of thyroxine and triiodothyronine was carried out in tissue homogenates. The 
results of determination of thyroxine and triiodothyronine in the thyroid glands demonstrated wide individual 
variat ions in the contents of these substances in the fetuses at the two periods of investigation: 21.5 and 23.5 
days. This was evidently due to differences in the level of maturat ion of the thyroid gland in individual fetuses. 

Examination of the mean values obtained (Table 1) shows some decrease  in the thyroxine and t r i iodothy-  
ronine concentrat ions in the glands of the anencephalic fetuses compared with the intact fetuses or after p ro-  
longation of gestation to 23.5 days. In the anencephalics at this stage of development, for instance, the t r i -  
iodothyronine concentrat ion was 2.8 ng/ml and the thyroxine concentrat ion 53.0 ng/mt, whereas in intact fetuses 
the corresponding values were 3.45 and 65.05 ng/mg. However, this difference is not s tat is t ical ly significant 
and it cannot therefore  be concluded that the hypothalamus influences pituitary thyrotropic  function in rat 
fetuses.  The r e s u l t s  of the study of the blood thyroxine and tr i iodothyronine levels agreed with data in the 
l i terature  on the concentrat ions of these substances in the blood plasma of young rats  during the first  days 
after  birth. For instance,  Dussault et al. [6] showed that the blood plasma tr i iodothyronine concentrat ion in 
rats  aged 2-4 days is very  low and the thyroxine concentrat ion is 6-10 ng/ml. According to the present  experi-  
ments,  in fetuses obtained after prolongation of gestation to 23.5 days the tr i iodothyronine concentrat ion in the 
blood plasma was very  low, so that often it could not be determined,  and the thyroxine concentrat ion was 7.5-8.7 
ng/ml. The resul ts  of the present  investigation thus c lear ly  showed absence of hypothalamic control  over 
pituitary thyrotropie function during prenatal development of rats, concerning the data published previously 
based on the goiter effect [1]. 

Hypothalamic control over pituitary thyrotropic function in rats is evidently established only after birth, 
in agreement with recent findings by other workers [6] who used radioimmunological methods to determine TRH 
in the hypothalamus, the thyrotropic hormone (TTH) of the pituitary, and thyroxine and triiodothyronine in the 
blood serum of newborn rats aged from 1 to 50 days. The concentrations of these hormones, although very low 
at birth, quickly reached their maximum: TRH by the 16th day, TTH by the end of the Ist week, thyroxine 

between the 4th and 16th days, and triiodothyronine between the 4th and 28th days. 

Since functional activity of the pituitary-thyroid axis has repeatedly been demonstrated previously during 
the prenatal period in rats, it can be concluded that the rapid rise of this activity observed during the first 
week after birth is due to establishment of connections with the hypothalamus. 
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