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Effect of Thyroid Hormone on the Development of
the Duodenal Epithelium of Chick Embryo

Yasuyuki KANNAN, Masaru MAEDA and Keiichiro TOYOSAWA

Abstract

Histological features of the duodena of chik embryos treated with thiourea or thiourea-
thyroxine were investigated to elucidate the role of thyroid hormone in development of the
epithelium of the chicken small intestine. The administration of thiourea at 11 days to chick
embryos caused severe retardation of villar elongation, of increase in epithelial cell height,
and of intensification of brush border staining with periodic acid-Schiff (PAS) technique.
Additionally, considerable quantities of glycogen granules were found in the epithelial cells and
the cytoplasm was vacuolated. A few small goblet cells were confined to the bases of villi, and
were poor in mucosubstance accumulation. The administration of equal small amouut of
thyroxine at 13 and 15 days to chick embryos previously treated with thiourea, however,
corrected the thiourea-induced retardation of duodenum development. Increase in villar length
and in epithelial cell height, and attainment of uniform PAS staining of brush border were
apparently accelerated by thyroxine treatment. Glycogen granules and vacuoles could hardly be
observed in the epithelial cells. Moreover, fully formed goblet cells were present throughout the
epithelium and contained abundantly acid mucosubstance. These findings indicate that thyroid
hormone is necessary for the morphogenesis of duodenal villi and for the development of

duodenal epithelium.
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All figures show photomicrographs of duodenal sections stained with alcian blue and PAS
technique. Photomicrographs of transverse sections were taken at x100.
Villi of the duodenum from a control chick on 1 day after hatching. The finger- or paddle-
Many goblet cells contain abundantly

The majority of villi are short and irregularly shaped.

Villi of the duodenum from a thiourea-treated chick embryo on the 22nd day of

Undifferentiated

Fig. 1.
like villi protrude into the intestinal lumen.
mucosubstance.
Fig. 2.
incubation.
goblet cells are restricted to the bases of villi.
Fig.3.

of incubation.
embryo.
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Villi of the duodenum from a thiourea-thyroxine-treated chick embryo on the 22nd day
The villi are more elongated than those of the thiourea-treated chick
Goblet cells are increased in number and in mucosubstance content.
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Table 1. Percentage of goblet cells in the duodenal epithelia of control and experimental

chick embryos

Percentage of goblet cells

.Days 9f No. of . Thiourea
incubation embryos Control Thiourea + |
Thyroxine
14 5 0.09£0.08 0.10+0.10
(1,401 (1,251
16 b) 1.08+0.22 0.99%0.23 1.06+0.27
(1,635) (1,849 (1,846)
18 ) 1.64+0.36 1.15+0.30 1.33+0.49
(2,299) 1,773) (2,189
20 5 6.32%0.73 1.70+0.362 2.91+0.32b
(3,100) (2,329 (2,911
22 5 13.09+0.76 * 1.91%+0.362 8.17%0.27¢
(7,688) (2,354) (3,670)

Values are meansXstandard errors.

*The value in the chick on 1 day after hatching.

2p<(0.01(Thiourea vs. Control).
bp<0.05(Thiourea+Thyroxine vs. Thiourea).
¢p<C0.01(Thiourea+Thyroxine vs. Thiourea).

Numbers of epithelial cells counted are shown in parentheses.
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