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Two New Cases of Hermaphroditic Gonads Found in Artificially
Matured Japanese Eels, Anguilla japonica

Hiroya TArAHASHI*

Abstract

In addition to a case of a hermaphroditic gonad of the eel described previously
(Takahashi and Sugimoto, 1978), two new specimens with different types of
hermaphroditic gonads were found among 14 silver male and 72 silver female
Japanese eels, Anguilla japonica, which were collected in October 1976 in Aomori
Prefecture, Japan, and subsequently treated with gonadotropic substances in
order to induce gonadal maturation. )

The gonads of hermaphroditic specimen No. 1, which had been regarded as a
male (body length, 49.8 cm) and had been injected repeatedly with human
chorionic gonadotropin, were large in size and milky white in colour just like the
testes of fully matured male eels. The gonads on both sides were, however,
clearly devoid of a lobulated architecture characteristic of eel testes; the broadly
flattened gonads formed a complicated frill along the whole length of their
ventral edges. Moreover, the gonads had a structure of vertical parallel ridges,
which were reminiscent of vestigial ovigerous lamellae, on the lateral sides facing
the peritoneal wall. Histological observations revealed that the gonads were
composed of normally organized seminal lobules filled with mature spermatozoa.
However, many previtellogenic oocytes of 350450 um in diameter were found
scattered at varying densities, mainly on the lateral periphery of testicular tissue.
There were well-developed sperm ducts running along the proximal edge of the
gonads adjoining the peritoneal wall.

Hermaphroditic specimen No. 2, which had been regarded as a female (body
length, 68.8 cm), was treated with salmon pituitary powder. Its gonads were
maturing ovaries in gross external morphology, except that the structure of
ovigerous lamellae appeared to be obscured. The ventral edges of these gonads
were, however, fringed with rather thick tissue cords of milky white colour. These
tissue cords extended continuously along the whole length of the gonads. In
addition, numerous minute flecks of whitish colour were dispersed in the semi-
transparent, yellowish tissue which constituted the major portion of the gonad.
Histologically, the yellowish tissue consisted of numerous oocytes, most of which
were degenerating possibly because of overstimulation caused by hormonal
treatment. The white tissue cords, as well as the white flecks, were masses of
seminal lobules packed with mature spermatozoa. Small masses of seminal
lobules formed also inside the ovarian tissue and joined each other to be confluent
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eventually with the sperm ducts which were well-organized at the proximal end of
the gonad and which contained a large quantity of spermatozoa.

These characteristic features of the hermaphroditic gonads may offer some
interesting problems for consideration in the study of the sexual development of
the Japanese eel.
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Figs. 1-3.  Ventral views of maturing testes of a male eel (Fig. 1) and of the hermaphroditic
gonads of specimen No. 1 (Figs. 2 and 3). Arrows in Figs. 1 and 2 locate the level
of the anus; those in Fig. 3 point out the structure reminiscent of vestigial ovigerous
lamellae. Anterior end of body to the left. Figs. 1 and 2, x0.38; Fig. 3, x 1.1,

Figs. 4 and 5. Cross sections of hermaphroditic gonads of specimen No. 1. Arrows in
Fig. 5 indicate the presence of oocytes. SD, sperm duct. Fig. 4, fixed with Bouin,
x 26; Fig. 5, fixed with formalin, % 5.4.
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Figs. 6 and 7. Ventral aspects of hermaphroditic gonads of specimen No. 2. Arrow in
Fig. 6 locates the level of the anus; those in Fig. 7 reveal cord-like and fleck-like
masses of testicular tissue. Anterior end of body to the left. Fig. 6, » 0.28; Fig. 7,
> 0.86.

Figs. 8-10. Cross sections of hermaphroditic gonads of specimen No. 2.  Arrows in Fig. 8
point out clusters of seminal lobules. Fig. 9 illustrates degenerating oocytes in
ovarian tissue. Fig. 10 shows anastomosing seminal lobules and sperm ducts at
the proximal end of the gonad. DO, degenerating oocyte; SD, sperm duct; SL,
seminal lobule. Fixed with formalin. Fig. 8, x 3.5; Fig. 9, x 30; Fig. 10, x 22.
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