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Seasonal Changes in the Histological Activity of the
Thyroid Gland of the Medaka, Oryzias latipes

Kazuyoshi NisHIRAWA*

Abstract

Seasonal changes in the activity of the thyroid gland of the medaka, Oryzias
latipes, were observed histologically by employing the height of follicle cells
as a criterion for the activity. The activity of the gland fluctuated seasonally
in harmony with the reproductive cycle of the fish. It was high during the spawn-
ing period reaching a first peak in August, but became low in September concomi-
tantly with the ceasing of the breeding activity in both males and females which
entered into the refractory period following the shortening of day lengths to be
less than 13 hours a day. The thyroid activity remained thereafter on a low level
up to April with a minimum in the period from December to January and with a
less prominent, second peak in March, and revealed an abrupt increase in May at
the start of active breeding. The activity and its seasonal changes of the thyroid
of the male fish were generally much more prominent than those of the females.

A possible involvement of environmental factors in the seasonal changes of the
thyroid activity was examined experimentally by applying a long (14L~10D) and
a short (8L~16D) photoperiod combined each with a high (25°C) and a low (10°C)
water temperature to the fish with thyroids and gonads in a suppressed activity
in January. When the fish were exposed to the long photoperiod at high temper-
ature, both their organs were simultaneously stimulated to regain their activities
within 30 days of experiment to approach the state displayed by fully matured
fish. The stimulating effect of the long photoperiod was much slightened when
the fish were kept at low temperature. The short photoperiod, either at high or
low temperature, was without effect in activating both the thyroid and the gonad.
It is considered that a photic regulation may have a primary significance in
provoking seasonal changes of the thyroid activity as well as those of the reproduc-
tive activity in the medaka.
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Text-fig. 1. Seasonal changes of the epithelial cell height of thyroid follicles in the
medaka. Marks with vertical bars indicate the mean +standard error.
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Text-fig. 2. Seasonal changes of environmental factors for rearing (A), and of gonosomatic
index (B) of the medaka. Marks with vertical bars of gonosomatic index (GSI)
indicate the mean+standard error.
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Table 1. E’ﬁ'eots'of long (14L-10D, L) and skort (8L-16D, S) photoperiods combined
with high (25°C, H) and low (10°C, L) water temperatures on the gonads and
thyroid of medaka.

Date of sampling
Group Sex Feb. 7 Feb. 17 | Feb. 27 Mar. 8 Mar. 18
(0d.)» (10d.) (20d.) (30d.) ©(40d.)
A) Number of fish sampled
LH M 5
F b B 5
LL M 5
F 5 b 5
SH M 5 5
F 5 b b
SL M 5
F b 5 5
B) Changes of gonosomatic index
LH M 1.1+0.5
F 2.6x1.0 6.9+2.3 11.2+1.1
LL M 0.91.5
F 1.5+0.2 -1.9+0.4 3.0+1.5
SH M © 0.60.8 1.6:0.1
F '1.8+0.4 1.7+0.2 1.8+0.4
SL M 0.6+0.3
F 1.940.1 2.0+0.4 2.440.3
C) Changes in epithelial cell height of the thyroid (u)
LH M 9.44+2.4
F 4,9+0.6 4.4140.5 5.71+0.5
LL M 4.340.3
F 4.6+1,2 | 3.310.4 B.540.7
SH M 4,7+1.1 3.50.4
F 3.9+1.92 3.00.2 4.640.7
SL M 3.940.3 3,740.2 4.140.3
F 3.940.3 | 3.7+0.2 3.540.2

1) Fish of the groups LH, LL and SL had previously been acclimated to the conditions
of SH, and these males and females served as an initial control of the experiment.
2) Numerals in parentheses show days after the start of experiment.
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Explanation of Plate I

All figures are sections through thyroid follicles of the medaka, showing seasonal

changes of thyroid activity. Hematoxylin and eosin. Figs. 1-5, % 1000, fig. 6, x 200.

Fig. 1. Female, sampled in May.

Fig. 2. Male, sampled in May.

Fig. 3. Female, sampled in August, showing hlgh activity of the gland.

Fig. 4. Male, sampled in August, revealing the aspect of high activity of the gland.
Fig. 5. Female, sampled in September.

Fig. 6. Male, smapled in September, showing cells which are little stained with
hematoxylin.
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NisHIKAWA: Seasonal changes of thyroid in medaka
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Explanation of Plate II

All figures are sections through thyroid follicles of the medaka, showing seasonal
changes of thyroid activity. Figs. 7-10, hematoxylin and eosin; Figs. 11 and 12, Mann’s
methylblue and eosin. x 1000

Figs. 7 and 8. Male, sampled in September, showing disintegration of thyroid follicles.

The occurrence of colloidal masses (arrows) among the cells of disintegrated follicles
is seen in Fig. 8.

Fig. 9. Female, sampled in December.

Fig. 10. Male, sampled in January, showing a histological aspect of low activity.

Fig. 11. Male, sampled in August. Note the presence of large colloid droplets (arrow)

in most of the follicle cells.

Fig. 12. Male, sampled in January. Colloid droplets in the follicle cells are small in

number.
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Nismirawa: Seasonal changes of thyroid in medaka



	0023.tif
	0024.tif
	0025.tif
	0026.tif
	0027.tif
	0028.tif
	0029.tif
	0030-1.tif
	0030-2.jpg
	0030-3.tif
	0030-4.jpg

