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The absolute level of iodine in the water may
be just one of several factors involved in thyroid
tumor development. From his study of thyroid
tumors that develop in marine fishes, diagnosed
in Fundulus heteroclitus and in Cyprinodon vari-
egatus as interacinous adenomas and in An-
gelichthys 1sabelita as an adenocarcinoma, Nigrelli
(14) suggests that factors other than iodine de-
ficiency should be considered in their etiology,
such as changes in oxygen tension, light inten-
sity, salinity, calcium-magnesium ratios and en-
forced activity. The cyprinodont fishes were fed
fresh clams, shrimp and salt-water fish, foods rich
in iodine. They were maintained in aquaria con-
taining sea water which had the following prop-
erties: pH varied from 7.1 to 7.4, the specific grav-
ity from 1.017 to 1.018, and the iodine content
was 17 to 20 ug/liter. Despite the seeming ade-
quacy of iodine in salt water, Pickford (15) has
reported that thyroidal hyperplasias in Fundulus
reared in the laboratory in sea water can be pre-
vented by the addition of iodine to their liver
pablum food. From this it would appear that
even salt-water fishes may not be receiving enough
iodine. Chaney (5) has analyzed two samples of
sea water: one from the Pacific coast had 50 ug.
and one from Woods Hole had 48.5 ug of iodine/
liter. These values are considerably higher than the
20 ug. reported by Nigrelli (14) and suggest that
even sea water under certain circumstances may
be relatively iodine-depleted in the laboratory.
Although other factors must be considered, it is
possible that the salt-water fishes respond to a

prolonged decrease in the iodine in their water
in the same manner as do fresh-water fishes.

SUMMARY

1. Adult Xiphophorus montezumae (a Mexican
swordtail) and Xiphophorus maculatus (the com-
mon platyfish) with externally visible thyroid
tumors and tumor-free Xiphophorus variatus (the
variatus platyfish) were treated with thyroid hor-
mones, goitrogenic agents, or thyroidal stimu-
lators. The microscopic characteristics of the
thyroid glands in these three fresh-water fishes
were studied in serial sections.

a) Potassium iodide, thyroxine, and mam-
malian “thyroid tablets” induced regression of
the tumors and replacement of tumor tissue by
more normal and quiescent thyroid follicles. Thy-
roxine reduced the diameter of the follicles in
the nontumorous thyroid tissue. Potassium iodide,
in the concentration used, had no histologically
visible effect on normal thyroid tissue.

b) Thiourea elicited growth of small thyroid
tumors in ordinarily nontumorous fishes. It had
little additional effect on the spontaneously de-
veloping tumors.

¢) Long treatment with pituitary thyrotropic
hormone had relatively little effect on the normal
thyroid tissue but caused great hypertrophy in
the tumor cells.

2. From these results it was concluded that
thyroid tumor cells are particularly sensitive to
iodide and thyrotropic hormone and are relatively
insensitive to thiourea.

All tissues cross-sectioned at 7-10 x and stained with

hematoxylin-eosin.

F1e. 1.—Untreated thyroid tumor of Xiphophorus monte-
sumae showing enlarged epithelial cells and virtual absence of

follicular structure. Mag. X450.

Fi6. 2.—Tumor of X. montezumae treated for 1 week with
KI. The follicles shown are composed of stratified squamous
epithelium, and the colloid contains basophilic concretions.

Mag. X450.

Fig. 8.—Tumor of X. montezumae treated for 8 weeks with
KI. Note the follicular construction and large amount of con-
nective tissue, in contrast to the condition of the untreated
tumor shown in Figure 1. Mag. X110.

Fic. 4.—High power reproduction of section shown in

Figure 8. Mag. X450.

Fic. 5.—Thyroid gland of a once tumorous X. maculatus
treated for 18 weeks with KI. Gland is typical of aged normal

animal. Mag. X110.

Fig. 6.—Thyroid tumor from an X. montezumae treated
for 13 weeks with thyrotropic hormone. Note the enlarged
cells filled with inclusions. Mag. X450.
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8. Young fish of tumorous thyroid strains
raised in water containing 100 ug of iodide/liter
do not develop tumors. Young fish raised in a
mixture of conditioned water and tap water con-
taining 1.7 ug of iodine/liter develop tumors more
slowly than those in undiluted conditioned water,
which has 0.5 ug of iodine/liter. These results
demonstrate the importance of environmental
iodine in atypical thyroid growth in fishes.
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