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Electron Microscopic Studies on the Development of the
Thyroid Function in a Goby, Chaenogobius urotaenia

Tetsuo TakaGosHI*

Abstract

A thyroid follicular lunmen appears in the embryos of gobies, 3.6-3.7 mm in
total length, and the I'31-bound protein, probably thyroglobulin, is recognized in
the lumen.®’ The thyroid follicular cells of the goby at this stage and at the
hatching stage (fry of 5.4 mm in length) were studied under the electron
microscope.

There are cotton waste-like materials, probably thyroglobulin, in the thyroid
follicular lumen, though the materials are not stained with the PAS method.
Numerous polysomes are distributed throughout the cytoplasm. The rough- and
smooth-endoplasmic reticulum and the Golgi complex are well developed.
Numerous spherical vesicles, 0.05-0.2 u in diameter, are observed in the region
between the Golgi field and the free surface of the follicular cell. They may have
originated from the Golgi field. The picture indicating a micropinocytosis, viz.
bristle-coated vesicles of 0.05 u in diameter, are observed at the apical surface of
the cell. Moreover, a few lysosome-like dense granules of 0.14-0.26 x in
diameter are found in the cell. They contain a homogenous dense material.
There is a zone of low electron density between the limiting membrane and this
dense material. Besides these granules, some irregular-shaped granules are
observed. They contain considerably dense fine particles. Furthermore, large
vacuoles which are not observed in adult thyroid cells, are found in the cytoplasm
of the follicular cells at this stage. These vacuoles are round or ovoid in shape
and 0.6-2.5 y in size. They are limited with a wavy membrane. Sometimes,
the vacuole appears to be in contact with a mitochondria. The material contained
in the vacuole stains strongly red in the PAS method, and is not digested by saliva.
In the hatched fry, the thyroid follicular cells contain developed membraneous
structures and three kinds of granules. The first one is made of numerous
spherical vesicles, 0.15-0.25 u in size, situated mainly in the inside of the cell
membrane of the free surface of the cell. The vesicles contain cloudy materials
which are low or moderate in electron density. The second of them is made of
lysosome-like granules, 0.15-0.25 u in size. They are congregated and contain
moderately dense homogeneous material. The third is made of colloid droplets,
0.1-0.7 u in size, which are quite similar to the follicular colloid in electron density.
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They are observed in the apical region of the cell. The follicular cells are
extremely small in comparison with those of adults. But it may be concluded that
the thyroids in the goby embryos, 3.6 to 3.7 mm in length, not only synthesize
the thyroglobulin in the follicular cells but also reabsorb the iodinated thyroglo-
bulin accumulated in the follicular lumina. The large vacuoles in the cells of a
primitive follicle may contain mucopolysaccharides. And these may be utilized
and may vanished in the course of the differentiation and the development of the
follicular cells.
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PLATE 1

Fig. 1. Electron micrograph of the thyroid region in a goby embryo. Both nucleus and
cytoplasm of the thyroid cells are slightly higher than those of the surrounding tissues
in electron density. Arrows indicate the border of thyroid tissue. endo, endothelium;
pe, pericardial cavity. X 3100

Fig. 2. Klectron micrograph of the primitive follicle cells of the thyroid in a goby
embryo. There are seen with numerous polysomes, developed membranous structures
and large vacuoles (va) in the cell, and cotton waste-like material in follicular lumen
(f). Arrows indicate intercellular space. n, nucleus. x 13400
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PLATE 11

Figs. 3 to 6 are electron micrographs of the cells of primitive thyroid follicle in
goby embryos.

Numerous vesicles (v) in the apical region of the cell. f, lumen; g, Golgi field. x
18800

Bristle-coated pits and vesicles (cv) in the cell membrane bordering on the lumen.
Vesicles indicate a micropinocytic process of the reabsorption of the follicular
colloid accumulated in the lumen. X 18200

Lysosome-like dense granules (dg). There is a zone of low electron density between
the limiting membrane and the substances of the granule, and are seen beside
the granules, some irregularly shaped granules includixig a moderately dense fine
particle. m, mitochondria. X 17400

Large vacuole (va) including a membranous structure. A mitochondria (m) is in
contact with the vacuole. Arrow indicates intercellular space. x 20200

Epon section of the thyroid region in a goby embryo. Many granules, being
observed as large vacuoles under electron microscopy, are strongly red with the
PAS method. The follicular lumina (arrow) are not stained. x 320
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PLATE IIT

Fig. 8. Photomicrograph of an Epon section of the thyroid region in a hatched fry. A
follicular lumen(f) is filled with PAS positive colloid material. Aggregation of PAS
positive granules, indicated by an arrow, which probably correspond to lysosome-
like dense granules observed under electron microscopy, are seen in the center
of the follicular cells. n, nucleus of follicular cell; a, arteria. PAS reaction and
haematoxylin stain. X 930

Fig. 9. Electron micrograph of the thyroid follicle in a hatched fry. Follicular cells possess
three types of many granules and a well developed rough-endoplasmic reticulum.
lumen, follicular lumen; n, nucleus. x 5600

Fig. 10. Electron micrograph of a follicular cell in a hatched fry. Many spherical vesicles
(v) are seen in the apical region of the cell bordering on the lumen. X 19700

Fig. 11. Electron micrograph of a follicular cell in a hatched fry. Lysosome-like dense
granules (dg) are seen near the Golgi field (g). n, nucleus. X 13800

Fig. 12. Electron micrograph of a follicular cell in a hatched fry. Large colloid droplets

(d) are very similar to the follicular colloid(f) in electron density. dg, lysosome-like
dense granule. x 18300
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