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RESUMO 

Os a u t o r e s e s t u d a m a d i s t r i b u i ç ã o do i o d o e s t á v e l e r a d i o a t i v o em 15 i n d i v í d u o s 

p o r t a d o r e s de b ó c i o , s e n d o : a ) d e z (10) e u t i r e o i d i a n o s p o r t a d o r e s de n ó d u l o ú n i c o , c i n t i l o g r à 

f i c a m e n t e " f r i o " ; b ) d o i s (2) p o r t a d o r e s de b ó c i o h i p e r p l á s t i c o m u l t i n o d u l a r ; . c ) d o i s (2) com 

h i p o t i r e o i d i s m o p o r d i s h o r m o n e o g e n e s e ; d ) um (1) com adenoma f o l i c u l a r . Em n o v e c a s o s f o i e n ­

c o n t r a d a , n a g l â n d u l a , q u a n t i d a d e a n o r m a l de i o d o p r o t e i n a p a r t i c u l a d a (13 a 54,9$ do i o d o t o ­

t a l c o n t i d o n a g l â n d u l a ) . Em o i t o n o d u l o s e n c o n t r o u - s e p r o p o r ç ã o a n o r m a l m e n t e e l e v a d a de i o d o 

p r o t e i n a p a r t i c u l a d a , c o n t r a r i a m e n t e a o v e r i f i c a d o n o t e c i d o p a r a n o d u l a r c o n t r a l a t e r a l , n o 

q u a l a d i s t r i b u i ç ã o de i o d o p r o t e i n a s p ô d e s e r c o n s i d e r a d a n o r m a l . A i o d o p r o t e i n a p a r t i c u l a d a , 

p r o v a v e l m e n t e , d i f e r e d a t i r e o g l o b u l i n a uma v e z que a p r e s e n t a a t i v i d a d e , p o r g r a m a s de p r o t e i 

n a , s u p e r i o r à e n c o n t r a d a n a t i r e o g l o b u l i n a e p o r s e r m a i s e l e v a d a a r e l a ç ã o i o d o t i r o s i n a s / 

/ i o d o t i r o n i n a s , a p ó s h i d r ó l i s e com p a n c r e a t i n a . A i o d o p r o t e i n a p a r t i c u l a d a n ã o r e a g e com a n t i 

- t i r e o g l o b u l i n a humana em p l a c a s de a g a r e pôde s e r s e p a r a d a d a t i r e o g l o b u l i n a em c o l u n a de 

g e l ( S e p h a d e x G-200). Os a c h a d o s s u g e r e m que o a c ú m u l o de m a t e r i a l i o d o p r o t é i c o i n s o l ú v e l r e ­

p r e s e n t a uma v i a m e t a b ó l i c a a n ô m a l a p a r a o i o d o i n t r a g l a n d u l a r , c o n s t i t u i n d o um f a t o r a l t a m e n 

t e s i g n i f i c a t i v o de p e r d a c o n t í n u a d o h a l ó g e n o . • 

RÉSUMÉ 

L a r é p a r t i t i o n de l ' i o d e r a d i o a c t i f e t s t a b l e a é t é é t u d i é e s u r 15 s u j e t s a t t e i n t s 

de g o i t r e , à s a v o i r : a ) d i x (10) e u t h y r o i d i e n s a v e c un n o d u l e f r o i d u n i q u e ; b ) d e u x (2) a v e c 

une t h y r o i d e h y p e r p l a s t i q u e p l u r i n o d u l a i r e ; c ) d e u x (2) a v e c h y p o t h y r o i d i s m e c o n s é q u e n t à d e s 

t r o u b l e s de l ' h o r m o n o g é n è s e ; d ) un ( l ) a v e c a d e n o c a r c i n o n e . Une q u a n t i t é a n o r m a l e d ' i o d e p r o t e i 

t e i n e s o u s fo rme de p a r t i c u l e s n o n s o l u b l e s (13 à 54j9# d e l ' i o d e t o t a l c o n t e n u d a n s l a g l a n ­

d e ) a é t é t r o u v é e s u r n e u f s u j e t s . S u r 8 s u j e t s l e n o d u l e p r é s e n t a i t une t r è s i m p o r t a n t e p r o ­

p o r t i o n d ' i o d e p r o t e i n e s o u s fo rme de p a r t i c u l e s ; p a r c o n t r e l e t i s s u g l a n d u l a i r e a u t o u r du 

n o d u l e , c o n s i d e r é comme n o r m a l , p r é s e n t a i t une r é p a r t i t i o n n o r m a l e d ' i o d e e t de p r o t é i n e . L ' 

i o d e p r o t e i n e en p a r t i c u l e s d i f f è r e p r o b a b l e m e n t de l a t h y r o g l o b u l i n e c a r l e r a p p o r t i o d e t h y r o 

s i n e s / i o d e t h y r o n i n e s e s t p l u s é l e v é e t s o n a c t i v i t é , p a r gramme de p r o t é i n e , e s t p l u s i m p o r ­

t a n t e a p r è s h y d r o l i s e a v e c de l a p a n c r é a t i n e . E l l e ne r é a g i t p a s à l ' a c t i o n de l ' a n t i - t h y r o g l o 

b u l i n e humaine en p l a q u e de a g a r e t p e u t ê t r e s é p a r é e de l a t h y r o g l o b u l i n e ( f i l t r a t i o n en g e l 

S e p h a d e x G-200). C e s r é s u l t a t s n o u s a m è n e n t à p e n s e r que l ' a c c u m u l a t i o n de m a t é r i e l i o d e p r o -

t e i q u e i n s o l u b l e p r é s e n t e une v o i e m é t a b o l i q u e a n o r m a l e p o u r l ' i o d e i n t r a g l a n d u l a i r e , c o n s t i 

t u a n t un f a c t e u r h a u t e m e n t s i g n i f i c a t i f d e p e r t e s c o n t i n u e s d ' h a l o g è n e s . 

+ P r e s e n t e d a t t h e 5th I n t e r n a t i o n a l T h y r o i d C o n f é r e n c e - Roma. 
* F e l l o w i n R a d i o l ó g i c a ! R e s e a r c h o f t h e James P i c k e r F o u n d a t i o n (I964-I965),. 

** D i v i s i o n o f R a d i o b i o l o g y and R a d i o i s o t o p e L a b o r a t o r y ( l E A - l a . C l i n i c a M é d i c a ) - I n s t i t u ­
t o de E n e r g i a A t ô m i c a - São P a u l o . 



Insoluble Iodoprotein in Thyroid Nodules 

G . A . M E D E I R O S - N E T O , * W . NICOLAU, J . K I E F F E R and R . R . P I E R O N I 

Ia Clínica Médica, Hospital das Clínicas, University of São Paulo Medical School 

and Isotopes Laboratory, Instituto de Energia Atómica, São Pauto, Brazil 

Until recently it was believed that thyroglobulin constitutes the only 
iodoprotein of the thyroid gland. Several recent reports (1-7), however, 
have suggested the presence of two or more additional thyroid iodopro-
tcins. One group seems to be more soluble than thyroglobulin in phos­
phate buffer, have a slower sedimentation rate in the ultracentrifuge and 
have electrophoretic and immunological reactions similar to those of ser­
um albumin. The other iodoprotein is insoluble in aqueous solvents, 
appears to be associated with subcellular particles and has been called 
P-l iodoprotein ( 2 ) . 

Abnormal particulate iodoprotein was first detected in transplantable 
rat thyroid tumors (4 ) , but has also been identified in congenital goi­
ter ( 1 ) , in human follicular thyroid carcinoma ( 2 ) , and in hyperplastic 
thyroid glands of congenital hypothyroidism ( 6 ) . 

The present report will describe the distribution of M I , 1 2 7 1 and pro­
tein in thyroid nodules homogenates and fractions, as well as in paranod-
ular tissue, of 15 goitrous patients and three normal controls. A large 
amount of iodine was found to be present in a particulate insoluble iodo­
protein in 9 of these 15 goitrous patients. 

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

Fifteen goitrous patients, 10 females and 5 males, varying between 
19 and 45 years of age, received a tracer dose of l 3 1 l (200-700 (xc) 2-13 days 
(mean: 6.5 days) before surgery. Three normal controls, 2 males and 
1 female, also had their thyroid glands labeled with radioiodine (4-12 
days) before surgery for parathyroid disease. 

* Fellow in Radiological Research of the James Picker Foundation ( 1 9 6 4 - 1 9 6 5 ) . 
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Of the goitrous patients 10 were euthyroid and have a single cold 
nodule, as detected by thyroid scan. Three others were euthyroid, 2 pres­
enting a large, hyperplastic, multinodular goiter; an adenocarcinoma of 
thyroid was present at surgery in the other patient. The remaining 2 pa­
tients were moderately hypothyroid and were classified as belonging to 
the congenital goiter group with dyshormonogenesis: one a deaf-mute, 
with a positive perchlorate test and the other with a questionable coupling 
defect (Table 1). 

TABLE 1 

Clinical Type of Particulate 
No. Cases diagnosis Goiter iodopiotein 

10 Euthyroid Single 
Cold Nodule 

4 

2 Euthyroid Hyperplastic 2 
1 Euthyroid Adenocarcinoma 1 
2 Hypothyroid 

Dyshormonogenesis 
Hyperplastic with 
Cold Areas 

2 

3 Normal Normal Thyroid 
Tissue 

None 

At surgery, besides the nodule, either a paranodular or a heterolateral 
fragment of what presumably seemed to be normal thyroid tissue was 
also removed. Both tissues were immediately collected in ice, rinsed free 
of blood, and homogenized, separately, at 4°C, in 0.25M sucrose, in an 
all glass motor-driven homogenizer. The homogenate was then submitted 
to preparative centrifugation, as follows: 

Thyroid tissue specimens 
/ \ 

Nodular Paranodular 
\ / 

homogenates 

preparative centrifugation 
/ i , \ 

700 X g Sediment 8,500 X g Sediment 105,000 X g Supernatant 
I I I 

Nuclear fraction Mitochondrial fraction Soluble proteins fraction 
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Three main fractions were thus obtained from nodular and paranod-
ular tissues. The iodine content ( 1 3 1 I and 1 2 7 1 ) and protein of each" nod­
ular fraction were determined and compared with paranodular and 
normal thyroid tissue. Protein was determined by Lowry et-al. method ( 8 ) 
and stable iodine by a modified Zak's method. Pancreatin hydrolysis and 
chromatography were done according to Stanbury et al. methods ( 9 ) . 
Others methods will be described in the text or with the tables. 

RESULTS 

1. Distribution of I 3 1 I , n i l and protein in nodules and paranodular 
tissue: In 9 patients, particulate iodoprotein was found to be present in 
the 700 X g sediment from the nodular homogenate with a higher con­
centration than that found in the same fraction from paranodular or 
from thyroid of normal controls. This group of patients included 2 with 
hyperplastic thyroid glands, 2 with congenital goiter, and one with ade­
nocarcinoma. Four out of the 10 patients with single cold nodules also 
presented high particulate iodoprotein in the nodule (Table 1) . 

In eight patients i t .was possible?to compare the relative distribution 
of iodine and protein in the nodules to that present in the paranodular 
tissue (Table 2 ) . In six patients more particulate iodoprotein was found 
in the nodule than in the paranodular tissue; however a high level of insol-

TABLE 2. DISTRIBUTION OF M I , L 2 ' I AND PROTEIN EXPRESSED AS PERCENT OF TOTAL AMOUNT 

IN THE HOMOGENATE IN THE PARTICULATE FRACTION (700 Xg SEDIMENT) OF NODULAR ( N ) 

AND PARANODULAR ( P N ) THYROID TISSUE 

Normal CZ C R N J M B FPS JC NGP E R C GR 

Con t ro l s* N PN N PN N PN N PN N PN N PN N P N N P N 

" ' 1 4.2 17.3 7.6 17.4 2.2 30.2 10.1 6.4 9.0 36.4 13.7 15.2 3.4 26.9 6.4 9.6 11.7 
' " I 5.8 13.4 5.6 16.9 5.2 26.2 9.7 28.6 7.6 25.5 5.5 18.9 5.9 54.9 26.4 16.9 18.9 
Protein 16.2 38.2 24.4 36.0 13.5 46.8 23.7 25.5 8.8 33.2 15.9 8.75 7.97 63.2 59.7 36.0 13.5 

* Mean of 3 individuals. 

uble iodoprotein was present in both thyroid tissues in 2 patients, one 
with Pendred's syndrome and the other with a multinodular goiter. 

Expressing the iodine content of the particulate fraction per gram 
of thyroid tissue processed, it was observed that the amount of particu-
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late iodoprbtein was 1.2 to 11.7 times higher in the nodular than in 
the paranodular tissue (Table 3) . 

W i t h the exception of the 2 hyperplastic thyroid g land^ iodine spe­
cific activity per gram of particulate protein (700 X g sediment) 'was lower 
than that of the soluble iodinated proteins. (105,000 x g supernatant) . 

TABLE 3. RATIOS BETWEEN NODULAR A N D PARANODULAR PARTICULATE IODINE 
( ' " I A N D ' " I ) EXPRESSED PER GRAM OF THYROID TISSUE PROCESSED 

Particulate iodine ERC GR CFN JMB JC FPG MGP 

Nodular 3.6 1.8 7.7 2.5 3.6 1.6 1.5 
Paranodular 1 S ' I 

3.6 7.7 

Nodular " ' I 3.6 4.6 5.3 1.2 1.7 Nodular " ' I 
11.7 2.4 3.6 4.6 5.3 1.2 1.7 

Paranodular " ' I 11.7 2.4 3.6 4.6 1.7 

This aspect is clearly shown by comparing soluble insoluble ratios of 
l l 7 I specific activities (Table 4 ) . No te that the exception is represented 
by the 2 hyperplastic thyroid glands, in which more iodine is incorporated 
in the abnormal particulate iodoprotein than in thyroglobulin. 

2. Pathological findings: an at tempt was made to find a possible cor­
relation between the pathological findings and the iodine and protein 
distr ibution present in the 700 Xg sediment expressed as percent of the 
total in the homogenate. 

In Table 5 is listed the pathological diagnosis and the respective distri­
but ion of iodine and protein in the 700 X g sediment, according to the 
increasing amounts of particulate iodoprotein. 

As can be observed less differentiated tissues like adenomas and ade­
nocarcinomas have relative amounts of particulate iodine higher than 
other pathological tissues examined. T h e higher concentration of particu­
late iodoprotein was found in the fetal adenoma where 54.9 % of the 
total iodine was particulate. This seems to be suppor ted by the fact that 
in only 4 of the 10 adenomatous colloid goiters studied, particulate iodo­
protein was found in abnormal propor t ions , whereas in all adenomas 
examined it was present in large amounts . 

I t can be noted that some discrepancies related to 1 3 1 I and , 2 7 I relative 
distributions occurred. I t is conceivable that labeling thyroid glands at 
different times before surgery has an important role in this situation. 



TABLE 4 . SPECIFIC ACTIVITY O F " ' I A N D " ' I PER GRAM O F P R O T E I N I N PARTICULATE FRACTION ( 7 0 0 x g S E D I M E N T ) AS COMPARED W I T H T H E SOLUBLE 

FRACTION ( 1 0 5 , 0 0 0 X g S U P E R N A T A N T ) O F HOMOGENATES O F T H Y R O I D N O D U L A R TISSUE 

Name CZ ERC CRN GR IB FA FPS NGP JC 
Fraction 7 0 0 x g 10» x g 7 0 0 x g 1 0 5 x g 7 0 0 xg 1 0 ' x g 7 0 0 x g 10* xg 7 0 0 xg 10* x g 7 0 0 xg 10* x g 7 0 0 xg 1 0 ' x g 7 0 0 x g 1 0 ' x g 7 0 0 x g 1 0 ' x g 

'"I 0 . 0 3 4 0 . 0 9 7 2 .1 5 .9 2 . 3 5 6 . 5 0 . 4 4 1.6 1.92 3 . 9 3 4 . 3 7 .3 2 .7 1.4 2 .7 1.5 0 . 0 9 0 . 0 8 5 

(%D/g) 
"'I 0 . 9 7 9 . 9 1 .58 2 . 0 3 1 . 1 0 3 . 1 0 0 . 4 0 0 . 7 1 19 .5 4 6 . 3 0 . 7 1 2 . 0 0 . 7 7 0 . 6 8 0 . 9 0 . 3 7 0 . 0 1 2 0 . 0 1 8 

(mg/g) 
Soluble "'I 
Insoluble »'I 1 0 . 3 - 1.6 2 . 8 1.8 2 .4 2 . 8 0 . 9 0 .4 1.5 
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T A B L E 5. D I S T R I B U T I O N OF " ' I , " ' I A N D PROTEIN IN T H E 700 x g S E D I M E N T AS 

PERCENTAGE OF TOTAL IN T H E HOMOGENATE OF PATHOLOGICAI T H Y R O I D T I S S U E S 

% of the total in the 
700 x g sediment 

No. Pathologic diagnosis 1 3 1 J " ' I Protein 

1 Adenomatous colloid goiter 17.3 13.4 38.2 
2 Hyperplastic colloid goiter • 22.7 16.2 32.4 
3 Adenomatous colloid goiter 17.4 16.9 36.0 
4 Adenomatous colloid «,oiter 11.7 18.9 23.2 
5 Adenomatous hyperplastic colloid goiter 15.2 18.9 8.7 
6 Follicular adenocarcinoma pi> 36.4 25.5 33.2 
7 Papuliferous adenoma 30.2 26.2 46.8 
8 Papuliferous ader.oma 6.4 28.6 25.5 
9 Fetal adenoma 26.9 54.9 59.7 

3. Pancreatin hydrolisis: samples of both particulate iodoprotein and 
samples from the 105,000 X g soluble proteins were submitted to pancreatin 
digestion for 48 hours. The results are shown in Table 6. Particulate 
iodoprotein seems to have similar amounts of iodotyrosines as compared 
with soluble proteins, bur, the latter presented a definite higher propor­
tion of iodothyronines. Accordingly, the iodotyrosines to iodothyronines 
ratio was 9.01 in the particulate iodoprotein compared with 1.97 in the 
soluble proteins. 

4. Solubilization and characterization of the particulate iodoprotein: 
Following exposure of the particulate iodoprotein to 0.4% of crystal-

T A B L E 6. PANCREATIN DIGESTION A N D CHROMATOGRAPHY (B.-Ac.-A., D E S C E N D I N G ) 

OF INSOLUBLE (700 x g S E D I M E N T ) A N D SOLUBLE PROTEINS (105.000 x g S U P E R ­

N A T A N T ) OF T H Y R O I D T I S S U E F R O M PATIENTS WITH HIGH PARTICULATE IODOPRO­

T E I N . R E S U L T S E X P R E S S E D AS % OF TOTAL RADIOACTIVITY APPLIED TO T H E PAPER 

Patient 700 xg sediment 105,000 supernatant 

Origin I MIT DIT T 4 T , Origin 1 MIT D I T T . T , 

E R C 6.3 45.8 16.9 24.7 4.4 7.2 43.8 9.1 18.3 15.6 
CRN 17.5 18.1 32.4 17.4 6.9 12.1 21.6 26.4 13.2 18.1 
FA 18.9 18.9 17.0 29.7 7.6 9.3 16.7 14.5 26.9 24.5 
NGP 1.2 4.2 8.8 78.5 6.8 0.6 7.4 6.4 57.0 27.6 
Iodotyrosines 
Iodothyronines 

9.01 1.97 
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line trypsin for 10-15 minutes at room temperature, 8 5 % of the radio­
activity was found in the 105,003 X g supernatant. Soybean trypsin 
inhibitor was added at the en J of the 10-15 minutes at the same concentra­
t ion. T h e solubilized material was not dialyzable, and it was almost com­
pletely precipitable with 2 0 % T C A acid. 

The solubilized material failed to precipitate with goat anti-human 
thyroglobulin and rabbit anti-human albumin * in agar plates, following 
the Ouchter lony agar diffusion technique. 

The soluble proteins (105,000 ;<g supernatant) from the same thy­
roid gland did react with anti-thyroglobulin (Fig. 1). 

By gel-filtration, in a Sephadex G-200 column of 2 . 5 x 3 5 cm and 
using normal saline as eluent, it was possible to separate the solubilized 
material from thyroglobulin. The solubilized iodoprotein was eluted 
after thyroglobulin, showing a wider peak (Fig. 2) . 

Fig. 1. Ouchterlony agar plate. A definite zone of precipitation is shown with human 
purified thyroglobulin. The solubilized iodoprotein did not react with the goat anti-
human thyroglobulin. 

* Anti-proteins obtained from Nutritional Biochemical Co., USA. 
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1000, 

m 

500 

210 

tCPMAOIX 6 - 2 0 0 SEPARATION OF PURIFIED TNWOOLOBULIN AMD TMC TRYPSIN 
S0LU8 IL IKD INSOLUBLE I00OPR0TEIN ( PATIENT N. P, ) 

3 Purlll«« TfrMjtkgli l i 

WJ'/A'.'À Trypsin S*4yk. l»4t*rtlaia 

too 190 

Fig. 2. Separation of the trypsin solubilized iodoprotein with the use of gel filtration ( 1 2 ) . 
Note that thyroglobulln was eluted with the first 60 ml of effluent and the solubilized 
material came after 100 ml of normal saline. 

DISCUSSION 

Practically all of the thyroid iodine is in soluble form, extractable 
with thyroglobulin. Usually less than 5% of the total amount sediment 
with cellular particulate. 

Particulate and soluble proteins other than thyroglobulin have been 
found to be elevated in thyroid pathological tissue (1 , 2, 6, 7 ) . The pres­
ent report, which shows an increased concentration of particulate iodo­
protein in 9 out of 15 goitrous patients, confirms previous work. It is note­
worthy to mention, however, that the present results seem to demon­
strate that nodular thyroid tissue has higher amounts of particulate iodo-
proteins than the paranodular or normal thyroid tissue. Although no 
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definite c o n c l u s i o n c o u l d be ob ta ined t r o m this g r o u p o f pat ients it s e e m s 
that less differentiated t i s sues , l ike a d e n o m a s and a d e n o c a r c i n o m a s , fre­
quen t ly have higher concen t ra t ion o f par t icula te i odop ro t e in . T h e p r e sence 
of this a b n o r m a l i o d o p r o t e i n in o ther pa thologica l thyro id t i ssue e x a m i n e d 
sugges t s that lo s s ot subcel lu lar o r foll icular organiza t ion a n d high degree 
of hyperp las ia m a y resul t in iod ina t ion o f par t icula te prote in . 

T h i s i n so lub l e i o d o p r o t e i n s e e m s t o b e different f rom thyrog lobu l in . 
It d id no t react wi th goat ant i -human thyrog lobul in whereas a definite 
zone ot prec ip i ta t ion w a s ob ta ined with the s o l u b l e p ro te ins o f the s a m e 
pat ient . S u b m i t t e d to pancreat in d iges t ion , this par t icula te i o d o p r o t e i n 
p resen ted a higher i odo ty ros ines i odo thy ron ines r a t io than thyrog lobu l in 
and it c o u l d be separa ted f rom thyrog lobu l in by gel-filtration. S imi la r 
resul ts were r epor t ed by Smi th et al. ( 1 1 ) w h o f o u n d that the t ryps in 
so lubi l ized material scarcely m o v e s in a centrifugal field which comple t e ly 
s ed imen ted thyrog lobu l in and , fu r thermore , that its a m i n o acid c o m p o s ­
i t ion differed f rom that o f thyrog lobul in . T h e presen t r epo r t sugges t s 
that this inso lub le material may represent an a b n o r m a l p a t h w a y for i o d i n e . 
It w a s found only in pa thologica l t i s sues f rom thyro id n o d u l e s a n d n o t 
in the pa ranodu la r or in normal thvroid g lands . It s e e m s t o be m o r e 
f requent ly f o u n d and to be p r e s e n t in higher p r o p o r t i o n s in less differ­
entiated pa tho logica l t i s sues like a d e n o m a s and a d e n o c a r c i n o m a s . T h e r e 
is s o m e ev idence that it is different f rom thyrog lobu l in and there is n o 
r eason to s u s p e c t that this par t icula te i o d o p r o t e i n is metabol ica l ly ava i lab le . 

H o w e v e r it is no t clear f rom the present w o r k whether the large 
a m o u n t o f iod ine that is present a s inso lub le i o d o p r o t e i n is e t iological ly 
significant or not . A subs tant ia l sub t r ac t ion o f iod ine f rom no rma l hor-
m o n o g e n e s i s s e e m s to be present in s o m e cases . In the 2 hyperp las t ic 
thyro id g lands m o r e iod ine w a s presen t per g r a m o f par t iculate p ro te in 
than per g r am o f thyrog lobu l in a n d in o n e case as m u c h as 5 4 . 9 % o f i o d i n e 
was par t icu la te . F u r t h e r m o r e s ince this pro te in conta ins less t hy rox ine 
than d o e s thyrog lobu l in , its iod ina t ion represen ts a los s t o the o r g a n i s m 
of a certain a m o u n t o f thyrox ine . T h e final resul t o f this p ro te in i o ­
d ina t ion d i s t u rbance c o u l d be hypo thy rox inogenes i s and c o n s e q u e n t hyper-

- p las ia o f thyro id t i s sue . Fur the r inves t igat ions in larger g r o u p s o f the 
' p o p u l a t i o n will be carr ied on t o test if this functional a t t i tude, charac te r ized 

by seques t r a t ion o f a significant a m o u n t o f the avai lable i od ine f r o m the 
normal p o o l , w o u l d be a c o n s e q u e n c e or a de te rminan t agent in the goi ter 
m e c h a n i s m . 



INSOLUBLE IODOPROTEIN IN THYROID NODULES 919 

A W 
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The distribution of labeled and stable iodine was studied in 15 goitrous 
patients, of which 10 euthyroid with single cold nodules, 2 with hyper­
plastic, multinodular goiter, 2 hypothyroid with congenital goiter and 
one with thyroid adenocarcinoma. In 9 patients a variable (13.0-54.9% 
of total iodine) but definitely abnormal amount of iodine was present as 
an iodinated insoluble particulate iodoprotein. In 8 cases nodular tissue 
has a very high proportion of particulate iodoprotein whereas presumably 
normal paranodular tissue exhibits normal relative distribution of iodine 
and protein. 

The particulate iodoprotein seems to be different from thyroglobulin 
for it has a higher iodotyrosines/iodothyronines ratio, has a lower iodine 
specific activity per gram of protein, does not react with goat anti-human 
thyroglobulin in agar plates and is eluted in front of thyroglobulin in 
a Sephadex G-200 column. The finding of this abnormal insoluble iodo­
protein in less differentiated tissues, such as adenomas and adenocarci­
nomas, as well as in thyroid tissue with loss of subcellular or follicular 
organization may suggest that this iodoprotein represents an abnormal 
pathway of iodination in these thyroid tissues. 
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