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T e s t s  using an o rgan - spec i f i c  ant i thyroid phytoprecipi t in  have shown that antigen s impl i f ica t ion  of 
thyroid tumors  s t a r t s  at the benign tumor  s tage.  During malignant  change the thyroglobulin content falls o r  
comple te ly  d i sappea r s .  

When a mal ignant  t umor  develops in the thyroid gland, the content of o rgan- spec i f i c  antigen ( thyro-  
globulin) falls [1, 2, 5, 9], and in some cases  it d i s appea r s  comple te ly  [5, 7, 8]. Very  li t t le informat ion is 
avai lable  on the thyroglobul in  content in benign tumors ,  despi te  thei r  in te res t  for  the compara t ive  study of 
the antigenic composi t ion  of benign and malignant  t umors .  

The var iab i l i ty  of the p r o p e r t i e s  of the heterologous [1, 2, 6, 9] and autologous [5, 7] an t i se ra  used 
to inves t igate  thyroglobulin,  the i r  in terac t ion  with different  components of the thyroid ext rac t ,  and the p r e -  
sence of i r r e l evan t  antibodies make  it difficult  to c o m p a r e  r e su l t s  obtained by different  w o r k e r s .  

The object  of the p r e s en t  invest igat ion was to study the thyroglobulin content in benign and malignant  
human thyroid tumors  by means  of an o rgan - spec i f i c  ant i thyroid phytoprecipi t in ,  d i scovered  by myse l f  [4] 
and compar ing  favorably  with an t i se ra  in its monospecif ic i ty  toward thyroglobulin,  the s tabi l i ty  of its p r o -  
pe r t i e s ,  and the s impl ic i ty  of its p repara t ion ,  

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

T u m o r s  were  obtained immedia te ly  a f t e r  opera t ion  f rom the surg ica l  depar tment  of the Insti tute of 
Exper imenta l  Endocrinology and Hormone Chemis t ry ,  and the resu l t s  of the i r  his tological  examinat ion 
were  obtained f rom the Depar tment  of Pathological  Anatomy of the Inst i tute .  Morphological ly normal  

�9 thyroid glands f rom pe r sons  dying f rom injury were  used as cont ro ls .  The homogenized gland t i ssue  was 
ex t rac ted  for 24 h at 4 ~ with 0.85% NaCI in a propor t ion  of 1:2, and then centr ifuged.  The phytoprecipi t in  
was p r e p a r e d  as desc r ibed  p rev ious ly  [4], purif ied f rom ba l las t  p ro te ins ,  and lyophilized. All inves t iga -  
tions were carried out with the same batch of reagent. In view of the strict monospecificity of the phyto- 
precipitin against thyroglobulin, the antigen content was estimated from its titer, i.e., from the maximal 
dilution of thyroid extract which was still precipitated by the organ-specific reagent. The gel-precipitation 
reaction and immunoelectrophoresis were carried out in the modifications adopted in G. I. Abelev's labora- 
tory [3]. Eleetrophoresis was carried out for 2 h and for subsequent development, antithyroid phytoprecipi- 
tin, rabbit thyroid antiserum (obtained by immunization of rabbits with extracts of human thyroid gland 
followed by absorption with human serum), and rabbit antiserum precipitating human protein (issued by the 
Research Institute of Forensic Medicine) were used. The numerical results were subjected to statistical 
analysis. 

EXPERIMENTAL RESULTS 

The thyroglobulin content was determined in 29 normal thyroid glands, in 29 benign thyroid tumors 
(7 papillary cystadenomas, 9 microfollicular and 13 tubular adenomas), and in 6 malignant thyroid tumors. 

The thyroglobulin titer in normal thyroid glands ranged between 1:64 and 1:128 (mean titer 1:106+ 5.7). 
In 5 malignant tumors (follicular adenoearcinoma, polymorphocellular carcinoma, tubular adenoma with 
signs of malignant degeneration, papillary carcinoma, metastasis of carcinoma in a lymph gland) loss of 
the organ-specific antigen was found, and in one tumor (initial stage of papillary carcinoma with the pre- 
sence of follicles) the thyroglobulin titer was 1:16. In all malignant tumors the thyroglobulin titer was con- 
siderably reduced (papillary cystadenoma 1:8J:2.2, microfollicular adenoma I:18:L2.9, tubular adenoma 
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Fig. 1. Immunoe lec t rophore s i s  of ex -  
t r ac t s  f rom norma l  thyroid t i ssue  and 
thyroid t umors .  1) Rabbit  an t i s e rum 
precipi ta t ing human protein;  2) an t i -  
thyroid phytoprecipi t in;  3) anti thyroid 
rabbi t  an t i serum;  A) ex t rac t  f rom n o r -  
mal  thyroid t issue;  B) ex t rac t  f rom 
thyroid adenoma; C) ex t rac t  f rom thy-  
roid ca rc inoma.  

1:9• In 4 adenomas of tubular  s t ruc tu re  comple te  loss 
of antigen was found. Fluctuations in the thyroglobulin t i te r  
in the benign tumors  ( f rom 0 to 1:32) re f lec t  the re la t ionship 
between the content of o rgan-spec i f i c  antigen and the h i s t o -  
logical s t ruc tu re  of the tumor  t i ssue.  

A cons iderable  quanti tat ive d i f ference  was  found in the 
thyroglobulin t i te r  in normal  and adenomatous pa r t s  of the 
thyroid gland of the s ame  patient: the thyroglobulin t i t e r s  
were  1:128 and 1:2 respec t ive ly .  After  equalization of the 
antigen eon ten t re l a t ive  to the t i te r ,  a reac t ion  of identity was 
obtained. This  shows that the s a m e  antigen is p resen t  in 
normal  thyroid t i s sue  and in the adenoma,  but in different  
quanti tat ive propor t ions .  Evidently antigenic s impl ica t ion 
begins  with a gradual  dec r ea se  in the content of o r g a n - s p e c -  
ific antigen at the benign tumor  s tage.  

The r e su l t s  of immtmoe lec t rophores i s  a re  shown in 
Fig. 1. With rabbi t  an t i s e rum precipi ta t ing human prote in ,  
ex t rac t s  f rom normal  thyroid t i ssue,  f rom adenoma,  and 
f rom malignant  thyroid tumor  t i ssue  fo rmed equally c l e a r  
prec ip i ta t ion  lines in the region of albumins and c~-, f i - ,  
and 7-globul ins .  With anti thyroid phytoprecipi t in  and thy-  
roid an t i se rum,  ex t rac t  of no rma l  thyroid t i s sue  fo rmed 
one prec ip i ta t ion  line in the s e r u m  c~-globulin zone. The 
s ame  line, but much weaker ,  was formed by ex t rac t  of 
adenomatous  t i ssue.  Ex t rac t  f rom ca rc inoma  t i ssue  did 
not r e a c t  with the o rgan - spec i f i c  reagen ts .  Evidently the 
antigenic s impl i f icat ion during development  of a mal ignant  
thyroid tumor  effects  the o rgan-spec i f i c  antigen but not the 
complex of spec i e s - spec i f i c  antigens.  

Malignant degenerat ion thus d e p r e s s e s  the synthesis  
of thyroglobulin,  the o rgan-spec i f i c  antigen and source  of 
the thyroid hormones .  A compara t ive  study of the quant i ta -  
t ive thyroglobulin content in the mal ignant  tumor  and its p r e -  
cu r so r ,  the benign adenoma, shows that antigenic s impl i f i ca -  
tion s t a r t s  at the benign tumor  s tage.  During malignant  de -  
genera t ion the thyroglobulin content falls p r o g r e s s i v e l y  or  
d i sappea r s  complete ly .  Loss of o rgan-spec i f i c  antigens in 
some  benign tumors  may thus have prognost ic  impor tance .  
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