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Asept ic  inf lammat ion  of the ova r i e s  in rabbi t s  produces  thyroid hypofunction, while s t imula t ion  of 
the t e s t e s  is accompanied  by act ivat ion of the thyroid  pa renchyma .  After  par t i a l  thyro idec tomy,  s t imu la -  
t ion of the t e s t e s  is a lmos t  without effect  on thyroid r egenera t ion ,  while the ra te  of r egenera t ion  of the 
thyroid  pa renchyma  in females  with inf lammed ovar i e s  is cons iderab ly  inc reased .  

The bas i c  p r inc ip les  governing growth and regenera t ion  of the thyroid have been studied in adequate 
detai l  [1-6]. However ,  d i seases  accompan ied  by  the development  of epi thel ia l  goi ter ,  i .e . ,  by hyperp las i a  
of the thyroid  pa renchyma  (parenchymatous  goi te r  and thyro toxicos is ) ,  affect  women much m o r e  often 
than men.  The suggest ion has  t he re fo re  been  made that  the female  reproduc t ive  s y s t e m  has some  influence 
on p ro l i f e ra t ion  of the thyroid gland. 

To t e s t  this hypothesis  the p r e s e n t  invest igat ion was t he re fo re  under taken  to study the effect  of s t i m -  
u l a t i o n  of the gonads (ovar ies  and tes tes)  on r egene ra t ion  of the thyroid  gland. 

EXPERIMENTAL METHOD 

Experiments were carried out on 82 sexually mature male and female rabbits. The gonads were stim- 
ulated by transfixing them with a viscose thread. Five days after this procedure, partial thyroidectomy 
was performed on the experimental animals, the left lobe of the thyroid and the lower half of its right lobe 
being removed. The reseeted areas were immediately weighed on torsion scales. Regeneration of the thy- 
roid was studied on the 7th, 10th, and 15th days after resection. 

The regenerating thyroids and gonads were fixed in Zenker's fluid with formalin, embedded in eelloi- 
din-paraffin, and sections cut to a thickness of 4# were stained by the Mallory-Heidenhain method. Statis- 
tical analysis of the experimental results was by the Student- Fisher method. 

EXPERIMENTAL RESULTS 

Inflammation produced by introduction of the thread led to the formation of a thin fibrous capsule in 
both males and females around the foreign body. In the inflamed ovary, however, massive atresia of the 
follicles and marked proliferation of the interstitial tissue took place, displacing the cortical substance al- 

most completely. In the testes, on the other hand, the reaction was limited to comparatively moderate 

hyperplasia of the interstitial tissue, and slight degenerative changes of the spermatogenie epithelium were 
observed only in a few seminiferous tubules. 

Inflammation of the ovaries led to depression of function of the intact thyroid, as shown by the large 
size of the follicles, distended with thick, stagnant homogeneous colloid, and by the decrease in the mean 
height of the follicular epithelial cells (5.39 # compared with 7.56 ~ normally). In males, on the other hand, 
the thyroid reacted to inflammation of the testes by mild excitation: the height of the follicular epithelial 
cells increased from a normal 8.39 # to 9.15 ~. 

Consequently, the thyroid responded differently to stimulation of the testes and ovaries. 
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TABLE I. 

Nature of 
procedure  

Mean Relativ, 

Time 
of 

expt. 
(in 

days) 

Partial 
thyroidectomy 
(control) 

Par t ia l  
thyroidectomy 
+ st imulation 
of tes tes  

7 
I0 
15 

Increase  in Weight of Thyroid af ter  Part ia l  Thyroidectomy in Males (m ,~/kg) 

No. 
o f  

ani-  
mals 

Mean relat ive weight of thyroid 

on day of operation 

resec ted  
left 
lobe 

47.1 

39.0 
41.5 
25.9 
31.1 
25.4 

re  sected 
par t  of 

r ight  
lobe 

22.9 
22.2 
23.1 

9.8 
11.3 
10.7 

on day of 
sacr i f ice  

regene rating 
gland 

26.9 
23.9 
24.8 
18.9 
25.9 
23.4 

Regenerating 
gland + r e -  
seeted par t  

o f  right lobe 

49.8 
43.7 
47.9 
28.7 
37.2 
34.1 

Mean rel .  
inc r ea s e 
in wt. of 
thyroid 

~• 

2.7• 
4.7• 
6.4• 
2.8• 
6.1• 
8.7• 

TABLE 2. 
in Females  

Nature of 
procedure  

Par t ia l  
thyro idec tomy 
(control) 

Par t ia l  
thyroideetomy 
+ st imulation 
of ovar ies  

Mean Relative Increase  in Weight of Thyroid (in mg/kg) af ter  Part ial  Thyroidectomy 

Time 
of 

expt. 
(in 

days) 

No. 
of 

ani- 
mals 

Mean relat ive weight of thyroid 

on day0foperat ion]  on day of 
sacr i f ice  

resec ted  
resec ted  par t  of 

left 
lobe right 

lobe 

31.8 15.1 
26.2 16.1 
32.3 11.8 
33.1 16.5 
32.8 15.1 
31.0 17.6 

regenerat ing 
gland 

20.1 
16.1 
26.9 
23.1 
28.0 
25.3 

Regenerating I 
'gland + r e -  
sected par t  
of right lobe 

35.2 
32.2 
38.7 
39.6 
43.1 
42.9 

Mean rel .  
increase  
in wt. of 
thyroid 

~• 

3.4*0.31 
6.0*0.79 
6.4=~0.51 
6.5*0.78 

10.3• 
11.9• 

P 

>0.05 
>0.05 
>0.05 

P 

<0.001 
<0.001 
<0.001 

Fig. 1. Thyroid of a male rabbit  af ter  part ial  
thyroidectomy per fo rmed  during stimulation of 
tes tes .  200 • 

Fig. 2. Thyroid of a female rabbit  after  part ial  
thyroidectomy per formed during stimulation of 
the ovar ies .  200 • 

In animals with intact gonads part ia l  thyroidectomy was followed by the development of oompensatory  
functional s t imulat ion of the remaining par t  of the thyroid in males and females  equally; the increase  in 
weight of the regenerat ing thyroid also was equal in both cases  (Tables 1 and 2). 

Stimulation of the tes tes  in fact did not modify the course  of thyroid regenerat ion.  It continued in its 
state of functional activation (Fig. 1), and the difference in relat ive increase  in weight of the thyroid lobe 
regenera t ing  in animals with an intact test is  and in those with inflammation was not s tat is t ical ly signifi-  
cant (Table 1). 
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The character of thyroid regeneration was different in females with inflammation of their ovaries 
(Fig. 2). Large follicles, filled with thick colloid, and the flattened follicular epithelial cells whose mean 
height was reduced to 6.5 # are evidence of depression of thyroid function. Meanwhile the rate of regenera- 
tion of the thyroid parenchyma was considerably increased, so that the mean relative increase in weight of 
the regenerating lobe was almost twice that observed when the gonads were intact (Table 2). 

According to some observations [7, 8], surgical trauma leads to thyroid hypofunction. Although in the 
experiments described above, inflammation in the ovaries and testes was associated with identical surgical 
trauma to these organs, the response of the thyroid differed in the males and females. The effect of stimu- 
lation of the ovaries of the thyroid was much greater than the corresponding effect of stimulation of the 
testes, and its influence was felt in particular by growth of the regenerating thyroid parenehyma. 

The results of these experiments confirm that influences exerted by the ovaries on the thyroid play 
an important role in the regulation of proliferative processes taking place in the gland. 
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