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Thyroidectomy per formed on female ra ts  causes  initial activation followed by inhibition of thyroid 
function in the progeny. 

Depression of thyroid function in the mother  is known to have a marked influence not only on general  
physical  development [2, 4, 17], but also on the state of the thyroid gland of the p rogeny[3 ,4 ,  9]. I~o attempts 
have hitherto been made,  however,  to a s sess  the react ivi ty  of the thyroid in the progeny of hypothyroid ani-  
mals at var ious stages of postnatal life. 

The object of the present  investigation was to examine this problem by assess ing  the initial state of 
the thyroid in rats  born from thyroidectomized females and also the response of this gland to a specific 
stimulant:  the thyrotropic hormone of the pituitary (PTH). 

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

Experiments  were ca r r i ed  out on Wistar ra ts .  The progeny of 32 control  females numbered 300 
young ra ts ,  and that of 72 thyroidectomized females numbered 357. The methods and t imes of the opera -  
tion were as described previously [6]. Thyroid function was est imated by determination of protein-bound 
iodine (PBI) in the plasma and in the gland i tself  [5,7W. The experimental  and control animals were divided 
into 7 age groups: 1, 2, 3, and 10 days, 1 and 4 months, and 1.5 years .  Each group contained not less  than 
15 control  and experimental  rats .  Experiments with PTH loading were ca r r i ed  out on animals aged 1 and 
4 months and also 1.5 years .  At each of these t imes 10 control  and 10 experimental  ra ts  were  investigated. 
PTH was injected intraperi toneaIIy twice daily into the animals aged 1 month in a dose of 15 i.u. for 5 days, 
and into the animals aged 4 months and 1.5 yea r s  in a dose of 25 i.u. using the same scheme. P l a sma  and 
thyroid gland tissue were taken for investigation 5 h after  the last  injection of the hormone.  

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

The resul ts  given in Table 1 show that during the f i rs t  days of postnatal development the PBI concen- 
tration in the plasma of the control ra ts  rose rapidly, but by the age of 10 days it had begun to fall again. 
This decrease  continued during the subsequent per iods,  so that the value of this index reached a minimum 
at the age of 1.5 years .  

The age dynamics of the PBI concentration in the experimental  ra ts  was s imi la r  to that in the con-  
t rois ,  but the absolute value of the index for experimental  rats  aged 1 day was appreciably higher than in 
the control  (P< 0.03), although at the age of 1 month and, in par t icular ,  of 4 months,  on the con t ra ry  it 
was lower (P< 0.01 and 0.0001 respectively).  

Administrat ion of PTH was accompanied by a marked increase in the p lasma PBI level of all animals.  
However, in the experimental  rats  aged 4 months and 1.5 years  this increase  was significantly less  (P< 
0.0001) in both absolute and relative te rms  than in the controls .  

The PB1 concentration in the thyroid gland (Table 2) of the control animals reached a maximum at the 
age of 1 day. Later  (until 4 months inclusive) this index fell gradually,  but by the age of 1.5 yea r s  the PBI 
level in the gland was significantly (P< 0.0001) higher than at the preceding age period. .The PBI concentration 
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TABLE 1. PBI Concentra t ion  (in #g%) in P l a s m a  of Rats Born f rom Thyro idec tomized  and Normal  

F e m a l e s  

Age 

1 day 

2 days 

3 " 

i0  " 

1 month 

4 months 

1.5 y e a r s  

TABLE 2. PBI 
real  F e m a l e s  

Before PTH loading Af ter  PTH loading Difference 
Group 

Control  
Expe r imen t  
Control  
Expe r imen t  
Control  
Expe r imen t  
Control  
Exper iment  
Control  
Expe r imen t  
Control  
Exper imen t  
Contro l  
Exper imen t  

M~t  

2.2 :k0.4 
3.9:~0.48 
4.9~:0.64 
6.4• 
5.6• 
7.2 ~0.19 
2.9• 

3.45~0.1 
1.99• 
1.75~0.06 
1.74• 
1.33• 
0.79~:0.23 
0.34~0.05 

P 

< 0.02 

>0.1 

>0.1 

>0.1 

< 0.01 

< 0.0001 

>0.4 

M• 

m 

m 

m 

4.53• 
4.19• 
4.58~=0.07 
2.64 J=0.14 
2.8• 
0.9• 

P 

m 

N 

m 

>0.6 

<0.0001 

< 0.0001 

Absolute] 

m 

m 

2.54 
2.44 
2.84 
1.31 
2.01 
0.56 

P 

u 

< 0.04 
< 0.0001 
< 0.0001 
< 0.004 
< 0.02 
< 0.0001 

(in pg/mg)  Concentra t ion  in Thyroid of Rats Born f rom Thyro idec tomized  and Nor -  

Age 

1 day 

2 days 

3 " 

10 " 

1 month 

4 months 

1.5 years 

Gro up 

Control  
Exper imen t  
Control  
Exper iment  
Control  
Exper imen t  
Control  
Experiment 
Control 
Experiment 
Control 
Experiment 
Control 
Experiment 

Before  PTH loading 

M•  

5.28=~0.1 
7.53• 

3.7• 
4.9=~0.09 
2.2• 

3.02 =~0.05 
1.2 • 

1.88§ 
1.14~0.07 
0.99~0.08 
1.19=~0.06 
0.99=~0.07 

1.8• 
1.24=~0.07 

p 

<0.0001 

< 0.0001 

< 0.0001 

< 0.0001 

>0.1 

< 0.04 

< 0.0001 

Af te r  PTH loading 

M• 

n 

m 

a 

2.46• 
1.98~0.07 
2.88§ 
1.63:~0.08 
3.55=~0.11 
2.24=~0.1 

P 

m 

m 

m 

I 

< 0.003 

< 0.0001 

< 0.0001 

Di fferenc e 
,L 

Absolute]  P 

m 

. m  

B 

1.32 
0.99 
1.69 
0.64 
1.75 
1.00 

m 

w 

m 

<0.0001 
<0.0001 
< 0.0001 
< 0.0001 
<0.0001 
< 0.0001 

in the gland of the expe r imen ta l  an ima l s  during the f i r s t  10 days of pos tnata l  l i fe was significantly" h igher  
(P< 0.0001) than in the control  r a t s ,  but l a t e r  i t  was lower ,  and the s igni f icance  of the d i f ference  between 
the cont ro l  and expe r imen ta l  an ima l s  i n c r e a s e d  p r o g r e s s i v e l y .  

Under the influence of PTH, all  an imals  showed a definite i nc rea se  in PBI concent ra t ion  in the thy-  
ro id  glands,  although the magni tude of this  i n c r e a s e  was s m a l l e r  in the expe r imen ta l  r a t s  than in the con- 
t ro l s  at al l  pe r iods  of the inves t igat ion.  

The abi l i ty  of the r a t  thyroid  to synthes ize  thyroxine and t r i - i odo thy ron ine  is known to develop l a t e r  
in ontogenes is  than the p reced ing  s tages  of thyroid hormone  synthes i s  [18,19I. The r e l a t i ve  hypothyro id ism 
of the fetus (aggravated by the low p e r m e a b i l i t y  of the p lacenta  to m a t e r n a l  thyroid  hormones  [1,13] and 
a lso  by the deiodiz ing ab i l i ty  of the fetal  l i v e r  which i n c r e a s e s  toward the end of pregnancy  [8]) may  ac t iva te  
the thyroid  function of the fetal p i tu i t a ry ,  which m a t u r e s  much sooner  in onotogenesis  than the thyroid  [4, 
11,16[. As a r e s u l t ,  hyper t rophy  of the thyroid  mus t  develop in the fe tuses  toward the end of pregnancy  and 
iodine me tabo l i sm  in the gland mus t  be act ivated.  This is what in fact  takes  p lace  [4,10]. This mechan i sm 
probab ly  l i es  a t  the b a s i s  of the high PBI concentra t ion  d i s cove red  in the thyro ids  of the newborn r a t s .  On 
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the f i r s t  days of postnatal  l ife,  when the ho rmone- fo rming  functi6n of the glands has comple te ly  developed, 
inc reased  secre t ion  of thyroxine and t r i - iodothyronine  into the blood s t r e a m  mus t  take place,  and this was 
evidently ref lec ted  in the inc rease  in the PBI level  in the p l a sma  and its  dec rea se  in the gland. 

Natural ly ,  in the absence  of ma te rna l  hormones ,  the thyrot ropic  function of the fetus is ' de - inh ib i t ed"  
to a g r e a t e r  degree ,  and the thyroid function, judging f rom the PBI concentrat ion in the gland and the p la sma ,  
mus t  be increased  in the ea r ly  s tages  of postnatal  development  of the progeny of hypothyroid ra ts .  Similar  
r e su l t s  have been obtained by other  inves t iga tors  [2,4,9,14]. However ,  this inc rease  in function, as the p r e s -  
ent r e su l t s  show, leads to definite consequences.  Signs of exhaustion of the thyroid gland were  obse rved  in 
the exper imenta l  r a t s  aged 1 and 4 months and 1.5 y e a r s .  The PBI  level  in the p l a sma  and thyroid glands 
of these an imals  was lower  than in the control  an imals  of the cor responding  age. Signs of exhaustion of 
thyroid function in the progeny of the hypothyroid r a t s  were  seen pa r t i cu l a r ly  c l ea r ly  in the expe r imen t s  
with PTH loading, in which the inc rease  in PBI concentrat ion both in the p l a sma  and in the thyroid gland 
i t se l f  was  lower  in these an imals  than in the controls .  

The fact  that in the p re sen t  exper iments  PTH led to an inc rease  in the PBI concentrat ion in the thy-  
roid gland was probably  due to the method of its adminis t ra t ion .  After  repeated  injection of PTH, not only 
the s tages  of p ro teo lys i s  of thyroglobulin and of secre t ion  of the thyroid hormones  a r e  in fact act ivated,  
but also the preceding  s tages  of the i r  b iosynthes is  [12,15], and this could lead to ra i s ing  of the P B I  level  in 
the gland~ 

L I T E R A T U R E  C I T E D  

1. I . A .  Arshavsk i i ,  Z. F. Surovtseva,  and M. G. Nemets ,  in: T issue-Blood B a r r i e r s  [in Russian],  
Moscow (1961), p. 293. 

2. L . I .  Gromov and G. I. Plakutina,  in: Es tab l i shment  of Endocrine Functions in Ontogenesis [in Rus-  
sian],  Moscow (1964), p. 137. 

3. L . A .  Lisenkova,  in: Endocrine Diseases  in Children [in Russian],  Moscow (1964), p. 73. 
4. M . S .  Mitskevich,  Glands of Internal  Secretion in the Embryonic  Development  of Birds  and Mammals  

[in Russian],  Moscow (1957), pp: 66, 172. 
5. G . S .  Stepanov, Lab. Delo, No. 10, 594 (1965). 
6. A . G .  Khomasur idze ,  in: Cur ren t  P r o b l e m s  in Obs te t r ics  and Gynecology [in Russian],  P a r t  I, Moscow 

(1967), p. 127. 
7. S. ]3. Ba rke r ,  M. Y. Humphrey,  and H. Soley, J.  CIin. Invest . ,  3_0_0 , 55 (1951). 
8. V . A .  Galton, Endocrinology, 8__22, 282 (1968). 
9. J . P .  Geloso,  in: Proceedings  of the 2nd International  Congress  of Endocrinologis ts ,  P a r t  II, London 

(1965), p. 764. 
10. A. Gorbman and H. M. Evans,  Endocrinology, 3._22, 113 (1943). 
11. A. Ro Hall and H. W. Kaan, Anat. Rec.,  844, 221 (1942). 
12. N. So Hatmi,  B. N. Spirtos,  E. N. Bogdanove, et al . ,  Endocrinology, 52, 19 (1953). 
13. E. Knobil and J .  B. Jos imovich ,  Ann. N. Y. Aead. Sci., 75, 895 (1959). 
14. L. Lampe,  L. Ke r t e r ,  F. P e t e r ,  et al . ,  Acta Physiol .  Acad. Sci. Hung., 20, 11 (1961). 
15. W . L .  Money, J. E. Rall,  and R. W. Rawson, J. Clin. Endocrinol . ,  1_~2, 1495 (1952). 
16. T. Noumura ,  Jap.  J .  Zool.,  1_~2, 301 (1959). 
17. T . E .  Prout ,  Am. J.  Obstet.  Gynec. ,  96,148 (1966). 
18. J . B .  Trunnell  and P. Wade, J .  Clin. Endocrinol. ,  15, 107 (1955). 
19. H . E .  Van Heyningen, Endocrinology, 69, 720 (1961). 

750 


