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The effect  of po tass ium iodide and p e r c h l o r a t e  was studied on p a r a m e t e r s  cha rac te r i z ing  the 
s ec re t i on  of thyroid hormones :  t h e  cycl ic  AMP level  in the thyroid gland t i s sue  and the num-  
b e r  of in t r ace l lu l a r  colloid drops  dur ing s t imulat ion with thyroid hormones .  Excess  of iodide 
was shown to dep re s s  these  indices whe rea s  pe r ch lo ra t e  prevented  the inhibi tory effect  of 
iodide. The r e su l t s  support  the view that  the adeny la t e -cyc la se  s y s t e m  of the thyroid gland 
is sens i t ive  to the organic  iodine concent ra t ion .  Excess  of iodide evidently reduces  the abili ty 
of p e r c h l o r a t e  to affect  i ts  concent ra t ion  in the gland, so that  the p r o c e s s  of organif icat ion of 
iodine and the s e c r e t i o n  of thyroid  ho rmones  a r e  maintained at the opt imal  level .  
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An excess  of iodide is known to d e p r e s s  the s t imulat ing action of thyro t rop ic  hormone  (TTH) on var ious  
a spec t s  of thyroid function [5, 10]. including on the sec re t ion  of organic  iodine [2, 6]. 

The b iochemica l  bas i s  of this inhibi tory effect  has been the subjec t  of much r e s e a r c h ,  in connection with 
which an iod ine- f ree  diet, ant i thyroid  subs tances ,  TTH, and cycl ic  AMP have been used. The cen t ra l  posit ion 
of adenylate  cyc lase  (ACase) in the m e c h a n i s m  of TTH-induced  s t imulat ion has  led s eve ra l  worke r s  to con-  
cen t r a t e  the i r  at tention on the study of the effect  of iodide on this sys tem.  It has recen t ly  been shown that  
iodide, both in v i t ro  [3, 11], and in vivo [1, 7] abol ishes  the act ivat ing effect  of TTH on ACase.  It  has  also 
been shown that  fo r  this inhibi tory effect  to take place,  the iodine mus t  f i r s t  be conver ted  into the organic  
fo rm ,  for  the use  of me th imazo le  or  o ther  agents dis turbing the organif icat ion of iodine abol ishes  it [8]. The 
d e p r e s s i o n  of the s t imulat ing action of TTH on the adeny la t e -cyc la se  s y s t e m  of the thyroid gland by iodine is 
a l so  cons iderab ly  weakened by pe rch lo ra t e ,  which blocks the en t ry  of iodine into the gland [8]. 

The objec t  of this invest igat ion was to study the effect  of po tass ium iodide and pe rch lo ra t e ,  s epa ra t e ly  
and in combination,  on p a r a m e t e r s  cha r ac t e r i z i ng  the sec re t ion  of thyroid hormones ,  such as the cyclic  AMP 
level  in the thyroid t i s sue  and the num ber  of in t race l lu la r  colloid drops  during s t imulat ion with thyro t rop ic  
hormone.  

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

Po ta s s ium iodide (0.5 mg) and KC104 (6 mg) w e r e  given pe r  os s epa ra t e ly  or  in combinat ions to r a t s  
kept e i ther  under  o rd ina ry  conditions o r  on a diet  with a low iodine content. Af te r  24 h the an imals  we re  given 
an in t raper i tonea l  injection of 50 mil l iuni ts  TTH, and killed 30 min la te r .  The cycl ic  AMP concentra t ion in 
the thyroid gland t i s sue  was de te rmined  by means  of a "cycl ic  AMP Assay  Kit" (England), and to count the 
co l lo id  d rops  sec t ions  (4-6 #) through the thyroid gland were  stained with Schiff 's  reagent  and hematoxylin.  
Colloid drops  w e r e  counted in 10 fol l ic les  containing f r o m  20 to 30 cel ls  in each section,  and exp re s sed  as the 
n u m b e r  of d rops  p e r  100 thyroid gland cel ls .  
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TABLE 1. Effect of Potass ium Iodide and Potass ium Perch lora te  on Cyclic AMP Con- 
centrat ion (pmoles /g  tissue) and on Number  of In t racel lu lar  Colloid Droos (in 100 cells) 
in Rat Thyroid Gland 

Intact animals 50 mflliunits TTH Iodine-free diet + 50 milli- 
units TTH . 

Group of animals cyclic colloid cyclic colloid cyclic i colloid AMP drops AMP drops AMP drops 

Control 

0 .5  mg K1 

6 mg KC10 4 

0.5 mg K1 + 6 mg KC10 a 

760+60 
(n = 6) 

"I 040-4-115 
(n = 6) 
786-4-28 
(n = 6) 
7604-23 
(n = 6) 

I 
9+0,8 
(n = 4) 

34-0,4* 
.(n= 4) 
14-4-I ,7" 
(n = 4) 

104-1,3 
(n= 4) 

I088+47T 
(n = 6) 

300+38* 
(n = 6) 

1900__+ 128* 
(n = 6) 

10154-20 
(n = 6) 

149+23 
(n = 5) 

29+3* 
(n = 5) 
184-4-14 
(n = 5) 
117+14  
(n = 5) 

1o53--I-16 
(n = 6) 

326+56" 
(n = 6) 

973::~38 
(n = 6) 

1453+ 152* 
(n = 6) 

114~-11 
(n = 10) 

22+3* 
(n= 10~ 
177+15" 

(n = lO) 
130.4-8 
(n = i0) 

*Differences between groups of animals receiving and not receiving iodide and perchlo-  
ra te  are  significant (P < 0.05). 
r  compared  with group of intact  animals not receiving iodide or  perch lora te  
a re  significant (P < 0~ 

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 iodide did not significantly change the basal  cycl ic  AMP concen-  
t rat ion in the thyroid t issue but sharply  reduced its concentrat ion during stimulation with TTH in groups of 
animals kept ei ther  under o rd ina ry  conditions o r  on an iodine-free  diet. 

The format ion of in t racel lu lar  colloid drops was inhibited by iodide both in the group of ra ts  not r e c e i v -  
ing TTH and in the groups of animals  st imulated by thyrotropic  hormone.  

Adminis t rat ion of perchlora te ,  while it had no effect on the basal cycl ic  AMP concentrat ion,  considerably 
increased  ft in animals t reated with TTH only but left it unchanged in animals kept on an iodine-free  diet. The 
formation of in t racel lu lar  colloid drops was st imulated by perchlora te  in all groups of animals.  

Administrat ion of perchlora te  together  with iodide completely abolished the inhibitory action of iodide 
on these pa rame te r s ,  and the cycl ic  AMP level and number  of intracel lular  colloid drops formed remained 
c lose  to the control  values in all groups of animals .  

The presen t  resul ts  regarding the inhibitory action of an excess of iodide on the secre t ion of thyroid 
hormones  in response  to st imulation by TTH agree  with those of Yamamoto et al. [12], who showed that iodide 
depresses  the level of colloid endocytosis,  and also with evidence that the cycl ic  AMP level falls under the 
influence of iodide [8, 11]. Essent ia l  conditions for  the manifestation of the inhibitory action of iodide are ,  
f i rs t ,  its active entry into the gland and, second, binding of the iodine with cer ta in  organic  substances [8]. 
F r o m  their  resul ts  the authors draw a conclusion on the c lass ica l  autoregulatory effect of iodide on the thyroid 
gland and postulate that the gland can respond to an increase  in the content of organic iodine in its t issues by 
modulating the dec rease  in the sensi t ivi ty of AC-ase  to TTH and vice versa .  

The p resen t  resu l t s  regarding the st imulating action of perch lora te  on the secre t ion of thyroid hormones  
agree  with those of G r e e r  et al. [4], who studied the effect of percMora te  on the secre t ion of labeled iodide 
f rom the thyroid gland, previously  labeled with i~I ,  of ra ts  by a method of intravital  perfusion of the gland. 
According to their  findings, pe rch lora te  sharply inc reases  the secret ion of iodine f rom the thyroid gland; 
hormone secret ion also is increased.  These workers  consider  that the increase  in secret ion f rom the thyroid 
gland is due ent irely to inhibition of the iodine pump and that, under these c i rcumstances ,  iodine is washed 
out of the cell ra ther  than being util ized for  binding with organic compounds. 

I t  can accordingly  be postulated that perchlora te  abolishes the inhibitory action of an excess of iodide 
on TTH-induced cycl ic  AMP synthesis  and on the level of colloid endocytosis by reducing the organic iodine 
concentrat ion in the gland. This conclusion is in agreement  with the opinion of Rousse t  et al. [9], who found 
that adminis t ra t ion of pe rch lo ra te  to mice inc reases  secre t ion f rom the thyroid gland in response  to s t imula-  
tion by TTH by 1-2 t imes.  In a discussion of the mechanism of action of perch lora te  onthe thyroid gland these 
worke r s  bring the two sides together:  an inc rease  in secre t ion of hormones and in the outflow of iodine. They 
consider  that perchlora te ,  by emptying the intra thyroid iodide space,  is able to control  the st imulation of the 
thyroid gland; iodide o r  iodinated compounds may play an autoregula tory  role  in this respect .  
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The results of the present experiments thus support the concept that ACase of the thyroid gland is sen- 
sitive to the organic iodine concentration in the gland. 

It is becoming clear how the secretion of thyroid hormone s is maintained within normal limits following 
the combined administration of iodide and perchlorate: The excess of iodine evidently reduces the ability of 
perchlorate to affect its concentration in the gland, and consequently the process of organification of iodine 
and the secretion of thyroid hormones are maintained at the optimal level. 
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