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Some tumors lose their organ~specific antigens characteristic of the normal tissue from which they
were derived. It has been shown by the use of labeled antibodies that thyroid tumors lose their organ
specificity, and in fact, that they lose their microsomal antigen [10]. This result confirms earlier obser-
vations [15].

In the present investigation the content of organ-specific thyroid antigen—thyroglobulin—was studied
in the normal thyroid and in the thyroid affected by a malignant tumor. The intensity of accumulation of
iodine by malignant thyroid tissue was also studied.

L4

EXPERIMENTAL METHOD

Thyroid glands affected by tumors and pathological changes were obtained from the operating theater,
and normal tissues from cadavers of persons dying from injury. The material was kept at —15°. Saline
extracts of the normal and pathological thyroids were prepared in proportions of 1 part of tissue to 3 parts
physiological salins. The protein concentration (in yg/ml) in the maximal dilution of antigen still giving a
reaction was determined. The micromodification of Ouchterlony's precipitation reaction was used [4].

On the basis of results showing that antibodies are present in the sera of persons with certain thy-
roid diseases [11-13, 16], human autoimmune organ-specific thyroid antisera were used in the investiga~
tion. Two sera used were obtained from women with Hashimoto's disease treated by hormones., Both se-
ra reacted organ-specifically, but their reactions were not completely identical. It is clear from the fig~
ure, showing the spurs which were formed, that the sera were not completely identical but were found to
contain different components of thyroglobulin. This reaction demonstrates the complex structure of thy-
roglobulin [2].

On the basis of the morphological structure of the
tumors, the intensity of iodine accumulation by the tumor
tissue can be foretold with reasonable probability. It
has been shown that more iodine is accumulated by tu-
mors consisting of follicular and a combination of folli-
cular and alveolar structures, and that the degree of ac-
cumulation in turn depends on the functional state of the
follicles and on their differentiation {3]. The supposed
accumulation of iodine (I*3) in thyroid tumors was as-
sessed, radioisotope scanning, as widely used in clinical
practice [6, 9] was carried out, and the relative accumu-
lation of radioactive phosphorus (P%) in the tumors was
determined.

EXPERIMENTAL RESULTS
Comparison of two autologous thyroid antise-
ra. The central well contains an extract of
normal thyroid gland; the pheripheral wells
contained the sera of two patients with Hash-
imoto's disease (83 and Sg).

Altogether 66 thyroids were investigated, of which
12 were normal, 23 contained tumors, 20 were nodular
(cystic and colloid goiters), and 11 were thyrotoxic.
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Results of Investigation of Human Thyroid Tumors

Results of scanning
Min.imal conc.e - Supposed ac- accumula-
Historical form of tumor tl_"a‘flon of an.tlgen cumulation of a.ccumula— tion of ra-
giving reaction odi tion of ra- R .
{in pg protein/my | 07° dioactive | icactive
jodine phosphor-
ous
i . 2 3 4
Papillary cystadenocarcinoma > 8 800 £ - +
Microfollicular malignant adenoma with > 6900 +++ + +
emptying of follicles
Metastasis of a solid alveolar carcino- > 5 800 + - +
ma in a lymph gland
Metastasis of a sclerosing solid carci- > 5500 + X X
noma in a lymph gland
Microfollicular adenoma with metaplasia > 4 200 + - +
Solid alveolar carcinoma 4 200 - - +
Solid follicular carcinoma > 3 200 + X X
Papillary adenocarcinoma 2 900 - % X
Solid alveolar carcinoma 21775 + + +
Metastasis of a sclerosing, predominant- > 21700 + + +
ly papillary carcinoma in a lymph car-
cinoma in a lymph gland
Follicular adenocarcinoma 2 800 + + X X
Glandular carcinoma with individual > 2 300 + - -
follicles
Papillary follicular carcinoma 2 150 + - +
Solid carcinoma > 2100 - - +
Anaplastic carcinoma 2 000 - X X
Struma of Langhans 1950 & + -
Papillary carcinoma with follicles 1700 + - +
Follicular solid carcinoma with many . 1375 ++ + X X
follicles
Malignant adenoma 1125 +++ X X
Solid carcinoma with areas of struma of 675 * X X
Langhans
Malignant follicular parenchymatous 362 +++ - +
adenoma
Follicular solid carcinoma 300 ++ + X X
Metastasis of malignant papillary ade- 218 + + - +
noma in a lymph gland
Legend: in column 2: —jumor does not accumulate iodine, » very slight accumulation, + slight accumula-~

tion, + + considerable accumulation, + + + normal acecumulation; in columns 3 and 4: - no accumulation, +
accumulation found; X scanning not performed.

By titrating the antigens from the normal and pathological thyroids with two organ-specific sera from
patients with thyroiditis, results were obtained reflecting the content of thyroglobulin in these tissues.

The extracts of the normal glands reacted with serum No. 32 in protein concentrations from 1112 to
169 pg/ml. Of the 23 extracts of thyroid tumors, 9 did not react at all 9 reacted in protein concentrations
from 4200 to 1375 y g/ml, i.e., the thyroglobulin concentration was lower than in the normal gland with the
lowest content of thyroglobulin, and 5 reacted in the same protein concentrations as normal thyroid glands
(1125-218 y g/ml),
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Statistical analysis of these results showed that the content of thyroglobulin in the thyroid tumors
differed from that in the normal thyroid glands by a statistically significant degree (P < 0.01 from Student's
table [5]).

The differences between the thyroglobulin content in normal tissues, and in the nodular and thyrotoxic
thyroid glands were not statistically significant.

Similar results were obtained with serum No. 50,

Complete loss of the organ-specific antigen—thyroglobulin —by the thyroid tumors was therefore rare-
ly seen, and even the phenomenon of antigenic simplification was quantitative in character. A definite re-
lationship was found between the content of thyroglobulin in the tumor and its histological structure (gsee
table).

The table shows that most tumors with a low thyroglobulin content were morphologically undifferen-
tiated forms, without follicular or alveclar structares, and incapable of forming colloid. They accumulated
little or no iodine. The group with the higher content of thyroglobulin consisted of tumors whose morpho-
logy demonstrated their ability to accumulate iodine well. The results of scanning showed that the ability
to accumulate radioactive iodine was depressed in nearly all the malignant thyroid tumors. This discre-
pancy between the results for the accumulation of iodine by thyroid tumors obtained on the basis of the
morphological characteristics and by the method of scanning may evidently be attributed to the compara-
tively low sensitivity of the scanning technique.

The incomplete agreement between the results for the thyroglobulin content and the ability of the tu-
mors to absorb iodine may be attributable to the fact that in some cases different parts of the tumors, both
morphologically and functionally, were subjected to histological and immunological investigation. The io-
dine absorbed by the thyroid is known to be bound initially, not with thyroglobulin, but with the cytoplasmic
microsomal antigen [8]. It is interesting that malignant change in the thyroid was accompanied not only
by a decrease in the ability to accumulate iodine, but also by an increase in the accumulation of phosphor-
us. The increased accumulation of radioactive phosphorus by thyroid tumor tissues reflects the increased
metabolism and the increased mitotic activity of their cells [7]. This in turn shows that the decrease
in the absorption of iodine by thyroid tumors is specific in character and cannot be explained by the devel-
opment of necrosis or by other similar causes.

The results obtained by the use of autologous sera of patients with Hashimoto's disease thus confirmed
earlier results obtained by the authors using thyroid antisera from rabbits [1]. These results show that in
most thyroid tumors the thyroglobulin content is below normal and that this decrease to a certain extent
runs parallel to the decrease in the ability to accumulate radioactive iodine. No decrease in the content of
this organ-specific antigen is observed in several other thyroid diseases.
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