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A B S T R A C T 

Fourteen patients were studied before and during administration of a daily 
supplément of 0.5 mg of iodide over a period of 3 to 10 months. Only a 
slight increase in PBI was observed in three patients with a nontoxic 
goitre and in two myxoedematous patients under treatment. 
The same suppléments of iodine induced a marked rise in PBI in four 
euthyroid patients with a typical thyroid »hot« nodule. In the four cases, 
the PBI values reached the thyrotoxic range after only a few weeks. Thèse 
elevated values vî ere maintained throughout the period of iodine adminis
tration; data for the thyroxine content of the sérum v/ere strictly correl
ated with the PBI values. The T^resin test measurements also gave values 
characteristic of hyperthyroidism. Later on, three of thèse patients deve
loped definite symptoms of hyperthyroidism, although not until several 
months after the appearance of the biological picture. 
Finally a definite increase in PBI was also observed, albeit to a lesser 
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extent, in five thyrotoxic patients previously treated with radioiodide or 

with methimazole. A progressive fall in the PBI was found in four patients 

after iodine suppléments were discontinued. 

Thèse observations indicate that chronic iodine supplementation leads to 

marked over-production of thyroid hormones in two pathological condi-

tions characterized by the présence of autonomous thyroid tissue. It is 

concluded that, in the absence of an adéquate feed-back control mecha-

nism, the amount of dietary iodine may be one of the main regulatory 

factors involved in thyroid activity in human subjects. 

F o r m a n y years , iodine has been a d d e d to the d ie t in severa l countr ies wi th 

the a im of overcoming a déf ic ien t iodine supply . Iod ine def ic iency has indeed 

been recognized as the m a j o r aet iological f ac to r of endémie goitre. Acco rd ing 

to the Br i t i sh Bureau of Nu t r i t i on , m i n i m a l needs of iodine fo r adu l t m e n 

w o u l d be covered by a da i ly in take of 100 /^g. T h e r egu la r d ie t in Belg ium 

[Ermans &: Camus 1966) a n d in other E u r o p e a n countr ies {Harrison et al. 1955; 

Wayne et al. 1964) is usual ly sl ightly lower . I n other areas this level has 

been g rea t l y exceeded since the in t roduct ion of iodized sait, iod ine intakes 

of 300 a n d even 700 /<g a re r epor t ed by d i f f é r e n t invest igators {De Groot 1966; 

Gaitan et al. 1968; Pittman et al. 1969). 

W e l l - d o c u m e n t e d studies h a v e demons t r a t ed the harmlessness of la rge 

a m o u n t s of supp lementa l iodine in n o r m a l men . I n this respect it has been 

c o n f i r m e d tha t l ong- t e rm admin i s t r a t i on of 0.1 a n d 1 m g of iodine per day 

does not m o d i f y the blood level of the t hy ro id hormones [Pittman et al. 1969; 

Koutras et al. 1964; Fisher et al. 1965; Freund et al. 1966). 

F o r iod ine in takes lower t h a n 1 m g a day , a d j u s t m e n t of the iodine up take 

in the t hy ro id g l an d is ensured by the t hy ro -hypophysea l f eed -back mechan i sm: 

th is cont ro l mechan i sm is known to d é p e n d on the p e r i p h e ra l level of the 

t h y r o i d ho rmones [Danowski 1962). T h e r e is howeve r some év idence of a 

smal l increase in the absolute iodine u p t a k e of the thyro id g l an d a f t e r chronic 

a d m i n i s t r a t i o n of m o d e r a t e doses of iodine {Koutras et al. 1964; Fisher et al. 

1965). 

I n some thy ro id disorders , the thyro id tissue can escape t he t hy ro -hypophysea l 

f e e d - b a c k mechan ism. T h u s au tonomous ac t iv i ty has been shown to be one of 

t h e basic pa tho log ica l f ea tu res in Basedow's disease a n d in the »hot« thyro id 

g l a n d {Werner Se Spooner 1955; Haies et al. 1961; Demeester-Mirkine & Ermans 

1968). I n thèse condit ions, iodine u p t a k e in the thyro id g l an d r emains u n -

c h a n g e d or decreases only s l ight ly w h e n T S H s t imula t ion is depressed by 

t he admin i s t r a t i on of thy ro id hormones . 

T h e ques t ion thus arises as to how iodine suppléments in f luence thy ro id 

f u n c t i o n in pa thologica l s i tuat ions in re la t ion to the ac t iv i ty of au tonomous 

t h y r o i d tissue. T h e présent inves t igat ions were u n d e r t a k e n to t ry a n d t h row 

m o r e l ight on this question. T h e l o n g - t e r m act ion of ex t r a - iod ine was in-
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vest igated in pa t ien ts w i th e i ther t r e a t e d thyrotoxicosis or non- tox ic »hot« 

nodules . A s imilar inves t iga t ion was car r ied out as a control exper iment , i. e. 

in pa t i en t s wi th s imple go i t re or w i t h t r ea ted hypo thyro id i sm. 

M A T E R I A L A N D M E T H O D S 

Fourteen patients suffering from différent thyroid disorders were given a supplément 

of 500 ,«g of stable iodide for a period of 3 to 10 months. The iodine supply related 

to the food intake was postulated to be similar in ail the patients during this period. 

Ail but two (patients No. 1 and No. 2) were female. Clinical and biological data 

obtained before supplementation began are shown in Table 1. The patients were 

divided into four groups. 

Group I 

Three euthyroid patients each with a small, diffuse or nodular goitre. Routine 

investigations showed that the thyroid function was within the normal range of 

the values obtained in this laboratory (Table 1). 

Group II 

Two patients with severe myxoedema treated with small doses of triiodothyronine 

or thyroid extract; substitution treatment was maintained without modification during 

the présent investigations. 

Group III 

Four euthyroid patients with a thyroidal »hot« nodule. The scintigram of the 

thyroid gland performed 24 h after the administration of 50 /(Ci '311 shows a single 

hyperactive nodule; the remainder of the gland was not visualized. A euthyroid 

condition was diagnosed on the basis of the clinical findings and of the values 

obtained for the plasma PB'2'I and for the Ts-resin test. A shown in Table 1, the 

four patients presented abnormally high values of plasma PB131I at the 24th hour; 

as reported previously [Demeester-Mirkine 8c Ermans 1968), this finding is associated 

with the présence of an autonomous »hot« nodule, even in the absence of thyrotoxicosis. 

Group IV 

This group consisted of five patients previously treated for thyrotoxicosis assiciated 

with a diffuse or multinodular goitre, none of them showing exophtalmos or related 

abnormality of the eyes. Patient No. 1 had methimazole treatment for 18 months; 

this had been discontinued 9 months before the start of the présent investigations. 

Patients 2, 6, 9 and 11 had been treated with '̂ IĴ  2 to 6 years previously; three 

of them gave clinical and biological évidence of hypothyroidism when the présent 

study was started (Table 1). 

Iodide suppléments were administered in the form of Lugol's solution which was 

given to the patients in three drops, measured by means of a calibrated pipette 

(1 drop = 55 /<g of stable iodide), three times a day, during meals. 

The blood and urine samples were collected immediately before administration 

of supplemental iodine and afterwards, at intervais of 1 to 4 months. Collections 
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Table I. 

Clinical and biological data before the administration of supplementary iodide. 

Group Diagnosîs 
Patient 

Number 

Age 

(years) 

i^'l tnyroid 

uptakc 

°/o dy24 h 

riasma 

°/o d/1 24 h 

rIasma 

P B 1 2 7 I 

//g/IOO ml 

Tg-resin test 

("/o control 

sérum] 

Clinical 

status. 

I »Simple« 21 49 58 0.04 6.4 Euthyroid 

goitre 22 57 38 0.05 6.9 92 id. 

23 49 0.01 5.9 99 id. 

II Treated 8 67 - - 2.6 - Slight hypothyroid 

myxoedema 31 54 2.2 73 id. 

III N o n f n Y i r 3 38 65 0.52 7.6 96 Euthyroid 

»hot« 4 28 49 0.11 6.2 97 id. 

nodule 5 63 51 0.92 7.4 92 id. 

14 42 69 0.17 7.2 130 id. 

I V Treated 1 40 83 0.11 5.2 102 Euthyroid 

thyrotoxicosis 2 76 76 0.52 4.3 71 Slight hypothyroid 

6 62 15 0.23 2.5 57 Hypothyroid 

9 65 16 1.7 Hypothyroid 

11 61 46 1.08 6.2 94 Euthyroid 

Normal range 35-55 < 0.10 4-8 85-115 



were generally performed at 3 to 4 p. m. The levels of plasma P B ' 2 7 I and of total 

iodine were determined in ail the blood samples; the measurements of T4-iodine 

and of the Tg-resin test were also carried out in some samples. Urine samples were 

used for the measurement of total iodine content. 

Iodine concentrations were estimated according to the method of Barker et al. (1951), 

adapted for use with a Technicon Analyser as described in a previous study {Camus 

et al. 1968); plasma P B 1 2 7 I measurements were carried out after extraction of iodide 

by an ion exchange resin (lobeads Technicon). It was observed that after the addition 

of increasing quantities of iodide to normal human sérum, iodide extraction by the 

resin was complète (100 Vo) up to an iodide concentration of 500 «g/lOO ml. In 

order to prevent any contamination due to increased iodine intake, three successive 

extractions of plasma iodide with the lobeads Resin were carried out, before the 

chemical assay of the P B I 2 7 I . Measurements were made in duplicate. 

The T3-resin test was performed according to the method of Mitchell et al. (1960) 

by means of Triosorb (Abbott); the results are expressed as a percentage of the 

values obtained in a control sérum collected from normal maie subjects. Thyroxine 

assays were carried out according to the method of Miirphy et al. (1966) by means 

of Tetrasorb (Abbott); the results are expressed as T 4 - I 2 7 I in ^<g/100 ml of plasma. 

R E S U L T S 

Behaviour of plasma PB'^^I 

PB'27I levels in t h e p l a s m a a r e s h o w n in Figs. 1, 2 a n d 3 as a f u n c t i o n 

of t h e t ime e lapsed a f t e r t h e e x t r a - i o d i n e a d m i n i s t r a t i o n h a d s t a r t ed . I n 

p a t i e n t s w i t h s imple go i t r e (g roup I) a n d in p a t i e n t s t r ea t ed fo r h y p o t h y r o i d i s m 

( g r o u p I I ) , thèse levels r e t a i n a p p r d x i m a t e l y cons tan t va lues (Fig. 1): f o r 

b o t h g roups , the d i f f é r e n c e b e t w e e n t h e s t a r t i n g level a n d the m a x i m u m v a l u e 

o b s e r v e d d u r i n g s u p p l e m e n t a t i o n c o r r e s p o n d s to a n a v e r a g e increase of 

0 . 6 ± 0 . 3 ' ) / , g / 1 0 0 m l . 

In f o u r eu thy ro id sub jec t s w i t h a » h o t « n o d u l e (Fig. 2) a quick rise of t h e 

in to the t hy ro tox i c r a n g e is a l r e a d y observed fo r a i l t h e p a t i e n t s 

o n l y a f e w weeks a f t e r the s ta r t of t h e i od ine supp lemen ta t ion . T h e r e a f t e r 

as s h o w n in Fig. 2, t h e PB'^?! levels go u p progress ive ly or a r e m a i n t a i n e d 

a t h i g h levels d u r i n g the w h o l e s u p p l e m e n t a t i o n per iod , i. e. f r o m 6 to 10 

m o n t h s . T h e m e a n PB '^^I va lues r e a c h 10.3 ± 1.3 jUg/100 m l b e t w e e n t h e 

3 r d a n d the 4 th m o n t h , the m a x i m u m d i f f é r e n c e f r o m the s t a r t i ng level cor -

r e s p o n d s to a n a v e r a g e increases of 3.7 ± 1.7 ^tg/100 ml. F o r p a t i e n t 3, a 

m a r k e d f a l l in PB'271 c an be o b s e r v e d a f t e r the 6 th m o n t h ; this is r e l a t e d to 

t h e onset of t r e a t m e n t w i t h a n a n t i t h y r o i d d r u g . 

T h e resul t s ob t a ined f r o m t h e p a t i e n t s p rev ious ly t r e a t e d fo r thyro tox icos i s 

( g r o u p IV) a r e less h o m o g e n o u s (F ig . 3). I n p a t i e n t 1, w h o h a d p rev ious ly 

b e e n t r e a t e d w i t h me th imazo l e , t h e PB127I levels showed a p rogress ive r ise 

1) Standard déviation. 
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f o r severa l m o n t h s a n d also r e a c h e d t h e r a n g e of thyrotoxicos is . A m o n g the 

fou r pa t i en t s p r e t r e a t e d w i t h r ad io iod ine , t h e m a x i m u m P B ' ^ ' I increase w a s 

respec t ive ly 1.9, 1.3, 2.4, a n d 1.2 ^ g / 1 0 0 m l f o r pa t i en t s 2, 6, 9 a n d 11. F o r 

ai l t h e pa t i en t s of g r o u p I V , the m e a n d i f f é r e n c e b e t w e e n the s t a r t ing level 

a n d the m a x i m u m PB '^? ! v a l u e u n d e r i o d i n e a d m i n i s t r a t i o n was 2.3 ± 1.4 

/ ig /100 ml . 

T h e PB '2 ' I levels w e r e f o l l o w e d in p a t i e n t s 1, 3, 4, 9 a n d I I a f t e r iod ine 

s u p p l é m e n t s h a d been d i s con t inued (Figs. 2 a n d 3). A p rog res s ive decrease 

in PB'27I occurs a n d in i t i a l v a l u e s a r e r e g a i n e d a f t e r a l apse of 2 to 6 months . 

Modifications of total iodine in the blood and in the urine 

M e a s u r e m e n t s of t o t a l i o d i n e in t h e p l a s m a h a v e been p l o t t e d in Fig. 4 

a g a i n s t the c o r r e s p o n d i n g va lues of t h e PB'271 o b t a i n e d in t h e s ame samples . 

T h e d i f f é r e n c e b e t w e e n the assays g ives a n e s t ima te of t h e concen t ra t ion of 

p l a s m a iodide . B e f o r e s u p p l e m e n t a t i o n , th is d i f f é r e n c e is in the r a n g e of 

0.2 /<g/100 m l which , is w i t h i n the l imi t s of e r r o r of t h e t echn ique . For the 

samples col lec ted d u r i n g the a d m i n i s t r a t i o n of iodine, the i o d i d e concen t ra t ion 

rises to a n a v e r a g e of 1.0 /<g/100 ml , a n d in 28 samples out of 32 it is lower 

t h a n 2.0 ^ g / 1 0 0 ml . 

T h e m e a n c o n c e n t r a t i o n of u r i n a r y iod ine a v e r a g e s 3.4 ± 2 . 1 ( r ange 1.5 to 

6.2) /^tg/100 m l b e f o r e iod ine a d m i n i s t r a t i o n . D u r i n g s u p p l e m e n t a t i o n , ai l the 

s amples g ive va lues h i g h e r t h a n 20 / /g /100 m l ; a f t e r a p p r o p r i a t e d i lu t ion 

of t h e u r i n e samples , t h e i o d i n e c o n c e n t r a t i o n is f o u n d to a v e r a g e 38.6 ± 34.0 

( r a n g e : 20.0 to 88.5) /^g/100 m l in ten samples . 

Modifications of T^-resin test measurements and of the plasma thyroxine content 

Resul t s of t h e T s - r e s i n test, c a r r i e d out in e igh t p a t i e n t s b e f o r e a n d d u r i n g 

iod ine s u p p l e m e n t a t i o n , a r e shown in F ig . 5. I n f o u r of t h e pa t ien ts , w h o 

d i d no t show a m a r k e d increase in p l a s m a P B ' ^ ' I , t h e r e s i n - u p t a k e of T3 

r e m a i n s r e m a r k a b l y cons t an t (Fig. 5, l e f t p a r t ) . 

O n the o t h e r h a n d , in f o u r pa t i en t s , in w h o m e x t r a - i o d i n e h a d caused a 

s i gn i f i c an t r i se in PB'^?! , t h e Ta - r e s in test a lso s h o w e d a m a r k e d increase, 

th is r e a c h e d t h e t h y r o t o x i c r a n g e ( > 1 1 5 ' ' / o ) in t h r e e cases in wh ich the 

PB'27I levels w e r e h i g h e r t h a n 8 /<g/100 m l (Fig. 5, r i gh t p a r t ) . 

T h e levels of t h y r o x i n e '271 w e r e e s t i m a t e d in 40 p l a s m a samples a r b i t r a r i l y 

chosen in the course of t h e p résen t i n v e s t i g a t i o n ; t h e resul t s a r e c o m p a r e d to 

Figs. 1, 2 and 3. 

Modifications of plasma PBI27I induced by continuous administration of 0.5 mg iodide 

per day, in patients with various thyroid disorders; Euthyroid goitre and treated 

hypothyroid subjects (Fig. 1), non-toxic »hot« nodules (Fig. 2) and formerly treated 

thyrotoxicosis with an actual hypo- or euthyroid state (Fig. 3). 
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PLASMA PB^27i ( p g / i o O m l ) 

Fig. 4. 

C o m p a r i s o n of the measurements of total iod ine a n d PB'271 Jn plasma, be fore or 

d u r i n g the da i ly admin i s t ra t ion of 0.5 m g i o d i d e Strict equal i ty of both va lues is 

represented b y a cont inuous l ine. A systemat ic d i f f é r e n c e of 2.0 /<g/100 ml re lated to 

such a concentrat ion of inorgan ic i o d i d e in p lasma is s h o w n b y the dotted l ine . 

Fig. 5. 

V a l u e s of the T3-res in test dur ing i o d i d e supplementat ion . L e f t : in four pat ients w h o 

d i d ne t s h o w any d e f i n i t e increase in p lasma PB'^?!. Right: in four pat ients who , 

o n the contrary, presented a marked increase in p lasma PB'27I. 
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the c o r r e s p o n d i n g va lues of the PB'271 obse rved in the same samples (Fig. 6). 

A h i g h l y s ign i f i can t i nc rease in t h e t h y r o x i n e levels appears , assoc ia ted w i t h 

the é l éva t ion of the PB'^?! v a l u e s ; neve r the l e s s , as shown in Fig. 6 t h e t h y r o x i n e 

increase is f o u n d to be p r o p o r t i o n a l l y r e d u c e d in contras t to t h e PB'^?! rise. 

Clinical changes induced by the extra-iodine 

A m o n g t h e f i ve pa t i en t s w h o m t h e r ise in p l a s m a P B ' ^ ' I i n d u c e d by t h e 

e x t r a - i o d i n e r eached the r a n g e of thyro toxicos is , three d e v e l o p e d c lear eut 

s ymp tom s of h y p e r t h y r o i d i s m 6 to 9 m o n t h s a f t e r the iod ine a d m i n i s t r a t i o n 

h a d s t a r t ed (pat . 3, 4 a n d 14). B e f o r e this t ime, r epea t ed c l in ical e x a m i n a t i o n s 

f a i l e d to de tec t a n y s y m p t o m s of thyro toxicos i s , in spite of the cons idé rab le 

r ise in PB '^ ï J a n d in t h e T s - r e s i n test va lue s f o r severa l m o n t h s . T a b l e 2 

summar i ze s t h e p r i n c i p a l c l in ica l a n d b io log ica l f ind ings obse rved in thèse 

pa t i en t s . N o n e of t h e pa t i en t s p r e s e n t e d a n y ocu la r abnormal i t i e s . T w o o the r 

sub jec t s (No. 1 a n d N o . 5) w h o a l so h a d a v e r y h igh P B ' ^ ' l , d i d no t show 

a n y c l in ical s y m p t om s of h y p e r t h y r o i d i s m a t a n y t ime d u r i n g t h e p r é s e n t 

inves t iga t ions . N o n e of t h e o the r p a t i e n t s h a d a n y obvions c l in ica l c h a n g e s 

f o l l o w i n g iod ine a d m i n i s t r a t i o n , w i t h t h e excep t ion of p a t i e n t 9 w h o s h o w e d 

a pe r cep t i b l e r éduc t i on in t h e s y m p t o m s of hypo thy ro id i sm. 

I4H 

0 2 4 6 8 10 12 14 

P L A S M A P B ' ^ ' I ( p g / l O O m l ) 

Fig. 7. 

Comparison between the measurements of thyroxine - '271 and PB'27I carrled out on 

the same plasma samples. The samples were collected either before or during the 

iodine supplementation. Solid line corresponds to the observed relationship between 

both estimations, the dotted line to a strict equality of both values. 
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Table 2. 

Appearance of clinical signs of thyrotoxicosis in three patients with thyroid »hot« nodule submitted to continuous iodine 

supplementation (0.5 mg IK/day).l) 

Patient 
Lapsc of 

time2) 

Plasma 

PB127I 

(^g/100 ml) 

T;j-resin 

test ("/o of 

normal) 

Clinical changes^) Further évolution'') 

No. 3 6 

months 

8.9 130 Tremor, profuse sweating, weakness, 

marked activity; no tachycardia. Loss 

Treatment with methimazole started. 

One month later: complète correction 

of the clinical symptomsj gain of 

weight 3.6 kg; PB127I and Tg-resin 

test normal 

No. 4 7 

months 

10.4 111 Tremor, weakness, increased nervous-

ness. Loss of weight (6 pounds). 

Tachycardia (27 X 4) 

No antithyroid drugs. Three months 

later: complète correction of the cli-

nical symptoms. Puise rate: 20 X 4. 

Gain of weight 1.8 kg; PB127I and 

Tg-resin test normal 

No. 14 9 

months 

12.9 141 No complaint about increased nerv-

ousness. Tachycardia (25 X 4). Loss 

No antithyroid drugs. Follow-up not 

possible 

of weight (10 pounds). 

0 »Euthyroid« state was carefully assessed before iodine supplementation (Table 1). 

2) Lapse of time from the beginning of IK administration, when clinical changes were first noticed. 

3) The fourth patient (No. 5) of group III did not exhibit any thyrotoxic symptoms after 9 months. 

4) IK administration was immediately discontinued when clinical changes appeared. 



D I S C U S S I O N A N D C O N C L U S I O N S 

F r o m a m e t h o d o l o g i c a l po in t of v i ew, the m o d e r a t e increase in the p l a s m a 

iod ide c o n c e n t r a t i o n obse rved d u r i n g i o d i n e a d m i n i s t r a t i o n (i. e. abou t 2 /xg/lOO 

ml) p r e c l u d e s the poss ibi l i ty t h a t i o d i n e c o n t a m i n a t i o n of t he samples could 

h a v e i n t e r f e r e d w i t h chemica l assays of the PBi^?!. I n d e e d even fo r t h e 

h i g h e r va lues , the i od ide c o n c e n t r a t i o n s r e m a i n e d ten t imes lower t h a n the 

a m o u n t s of i od ine d i s ca rded by a s ing le res in ex t r ac t i on . T h e v a l i d i t y of t h e 

PB '2 ' I assays is f u r t h e r e m p h a s i z e d b y t h e s l ight d i f f é r e n c e observed be fo re 

a n d d u r i n g iod ine t r e a t m e n t in two h y p o t h y r o i d p a t i e n t s m a i n t a i n e d on sub-

s t i tu t ion t h e r a p y . 

F ina l l y , m i n o r m o d i f i c a t i o n s of PB '^? ! levels d u r i n g iod ine s u p p l e m e n t a t i o n 

in t h r ee sub j ec t s w i t h a s imple go i t r e c o n f i r m p rev ious s tudies r e p o r t e d in 

n o r m a l sub jec t s [Koutras et al. 1964; Fisher et al. 1965; Freund et al. 1966; 

Pittman et al. 1969): thèse f i n d i n g s a r e in a g r e e m e n t w i t h a n a d é q u a t e response 

to t h e f e e d - b a c k con t ro l m e c h a n i s m . 

T h e p ré sen t inves t iga t ions show t h a t a s u p p l e m e n t a r y supp ly of d i e t a ry 

i od ine of 0.5 m g p e r d a y m a r k e d l y increases the PB '2 ' I levels in pa t i en t s 

w i t h t h y r o i d d i so rde r s r e l a t e d to a n a u t o n o m o u s ac t iv i ty of the g l a n d ; changes 

h i g h e r t h a n 1.5 /^(g/100 m l w e r e o b s e r v e d in 7 p a t i e n t s out of 9; in f ive of 

t hem, the PB 'Z ' I va lues rose to the t h y r o t o x i c r a n g e . T h i s increase a p p e a r s 

m u c h f a s t e r a n d m o r e m a r k e d l y in u n t r e a t e d p a t i e n t s wi th a »hot« nodule . 

T h i s r e sponse is less in p a t i e n t s p r e v i o u s l y t r e a t e d w i t h r a d i o i o d i n e ; to some 

ex ten t , th is d i f f é r e n c e could b e e x p l a i n e d b y t h e me tabo l i c d i s tu rbances in -

d u c e d by t h e i r r a d i a t i o n of t h e t h y r o t o x i c g l a n d by '^ ' I . 

A séries of a r g u m e n t s s u p p o r t the v i e w t h a t the inc reased PB'^?! induced 

by s u p p l e m e n t a r y iod ine r e f l ec t s a n e t inc rease in the p r o d u c t i o n of t hy ro id 

h o r m o n e s by t h e g l a n d . F i rs t of a i l , th is s i t ua t ion is assoc ia ted w i t h a n increased 

t h y r o x i n e con t en t in t h e p l a s m a ; second ly , as shown by the changes in the 

Tg- res in test , m o d i f i c a t i o n s of the t h y r o x i n e - b i n d i n g p r o t e i n occur wh ich a r e 

cha rac t e r i s t i c of thyro toxicos is . F i n a l l y o v e r - p r o d u c t i o n of t h y r o i d h o r m o n e s 

w a s c o n f i r m e d in t h r e e p a t i e n t s by t h e d e v e l o p m e n t of typ ica l symptoms of 

thyro toxicos is . I n two of thèse pa t i en t s , i t w a s poss ib le to reverse t h e s i tua t ion 

by d i s c o u n t i n u i n g iod ine s u p p l e m e n t a t i o n ; in the t h i r d one, howeve r , t r e a t -

m e n t w i t h a n t i t h y r o i d d r u g s h a d to b e s t a r t ed . I t is in te res t ing to note the 

l apse of s eve ra l m o n t h s w h i c h s é p a r â t e s the onset of a complè te biological 

p i c t u r e of thyro tox icos i s a n d t h e d e v e l o p m e n t of t h e cl inical synd rome . 

T h e f i n d i n g s obse rved in thèse p a t i e n t s a r e in keep ing w i t h t h e absence 

of a n a d é q u a t e cont ro l of i od ine a c c u m u l a t i o n a n d o r g a n i f i c a t i o n in the g l a n d . 

W i t h m o d e r a t e doses, a n y a v a i l a b l e i o d i n e a p p e a r s to be i n c o r p o r a t e d a n d 

t r a n s f o r m e d in to t h y r o i d ho rmones , w h a t e v e r t h e size of the i od ine in take 

a n d the p e r i p h e r a l leve l of t h e t h y r o i d h o r m o n e s . I n t h e p résence of au tonomous 
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t h y r o i d tissue, the size of t h e d i e t a r y iod ine supply thus a p p e a r s as one of 

t h e m a i n r e g u l a t o r y m e c h a n i s m s of t h y r o i d ac t iv i ty . F u r t h e r év idence fo r 

th i s v i ew is g iven by the obse rva t i on of a p rogress ive dec rease in t h e PB '2 ' I 

l eve l s w h e n s u p p l e m e n t a r y i od ine is d i scon t inued . 

I n spécial e x p é r i m e n t a l condi t ions , a n inc reased p r o d u c t i o n of t h y r o i d h o r -

m o n e s in response to the a d m i n i s t r a t i o n of iod ine has also been r e p o r t e d in 

r a t s ; Nagataki & Ingbar (1966) obse rved a p rogress ive increase in t h e a m o u n t s 

of T4 a n d T3 p r é sen t in t h e t h y r o i d g l a n d a f t e r s ingle i n j ec t i ons of g r a d e d 

a m o u n t s of iodine , in doses as h i g h as 100 fig. T h è s e a c u t e m o d i f i c a t i o n s 

r e f l e c t t h e ac t ion of the i o d i n e only, w i t h o u t a n y i n t e r f é r e n c e f r o m t h e t h y r o -

h y p o p h y s e a l con t ro l m e c h a n i s m w h i c h takes some t ime to come into opé ra t ion . 

I n th is respect , th is e x p é r i m e n t a l p r o c é d u r e imi tâ tes the s i tua t ion observed 

in h u m a n sub jec t s wi th a u t o n o m o u s t h y r o i d tissue. Tn b o t h condi t ions , the 

t h y r o i d g l a n d a p p e a r s u n a b l e to p r e v e n t inc reased synthesis of ac t ive h o r m o n e s 

i n r esponse to the a d m i n i s t r a t i o n of m o d e r a t e doses of iod ine . 

F o r l a r g e r doses, the i n c o r p o r a t i o n of excessive a m o u n t s of iod ine in to t h e 

t h y r o i d g l a n d is k n o w n to b e p r e v e n t e d by a s e l f r e g u l a t o r y m e c h a n i s m o f t e n 

ca l l ed the » W o l f - C h a i k o f f e f f ec t« {Wolff Se Chaikoff 1948). I n m a n , th is 

c o n t r o l m e c h a n i s m only comes in to p l a y w h e n the p l a s m a iod ide reaches a 

c o n c e n t r a t i o n h i g h e r t h a n 6 to 12 /«g/100 m l {Stanley 1949). I n our pa t ien ts , 

t h e m e a n p l a s m a iod ide o n l y r eaches 1.0 / tg /100 m l so it seems i m p r o b a b l e t h a t 

t h e s e l f - r e g u l a t o r y m e c h a n i s m w o u l d i n t e r v e n e w h e n quan t i f i e s of i od ine such 

as a r e desc r ibed in t h e p r é s e n t s tudy, a r e a d m i n i s t e r e d {Stanley 1949; Stewart 

8c Murray 1967). 

I n conclusion, the p r é s e n t d a t a seem to e x p l a i n the p a t h o l o g e n i c m e c h a n i s m 

of i o d i d e - i n d u c e d thyro tox icos i s a n d t h e inc reased p r e v a l e n c e of h y p e r t h y r o i -

d i s m obse rved a f t e r i o d i n e p r o p h y l a x i s . T h e y also i m p l y t h e n e e d to re -

e v a l u a t e c a r e f u l l y t h e o p t i m u m iod ine i n t a k e w h e n iod ine de f i c i ency h a s to be 

co r r ec t ed on a l a r g e scale. I n d e e d , e v e n w h e n t a k i n g in to accoun t t h a t t h e 

g ê n e r a i inc idence of a u t o n o m o u s t h y r o i d g l a n d s is v e r y low, it is ques t ionab le 

w h e t h e r t h e r isk of i n d u c i n g thyro tox icos i s in thèse sub jec t s is r e a l l y by the 

a d v a n t a g e s of m a i n t a i n i n g iod ine in t akes t h r ee to seven t imes l a r g e r t h a n 

t h e a m o u n t c o r r e s p o n d i n g to m i n i m u m needs . 
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