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Histological observations on the testes of dealfish (Lampridiformes)
stranded on the coast of Niigata District, Sea of Japan
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Abstract

The testes of -two dealfishes, Trachipterus ishikawae, 1.43m and 1.53m in total length, stranded on
the beach at Johetsu and Echizen-hama, Niigata Prefecture, Sea of Japan, respectively, were
examined histologically. Both individuals had slender and undulate testes, being 7.7g and 15.4g in
weight, respectively. The testes were surrounded entirely with a thick capsule of dense connective
tissue (tunica albuginea) and a superficial serous membrane (mesothelium), which contained
numerous vertically suspended cysts enveloped by delicate connective tissue septa. In each cyst, a
number of relictual spermatozoa and spermatids were seen, in addition to a very low number of
spermatocytes. However, no other early state spermatogenetic cells were encountered. Released
sperms and sperm balls were detected in and near the spermiduct, indicating that the testes of both
individuals were spent.
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Introduction

Gonadal histological observations of the rare
and unusually-shaped-fishes belonging to
Taeniosomi (Lampridiformes) have been made
by the senior author (in collaborative studies
from time to time, when comparatively fresh
specimens of various species have become avail-
able) (Tamura and Honma 1971, 1972; Honma et
al. 1973; Honma and Tsumura 1980; Honma and
Mizusawa, 1981; Honma et al. 1999, 2002, 2004). In
spring 2003, two male dealfishes were stranded on
the coast of Niigata Prefecture, Sea of Japan.

Unfortunately, the gonads were not entirely
suitable for histological study, since the speci-
mens were first frozen for a considerable period
after collection, and the gonads subsequently im-
mersed in 5~10% formalin solution.

In spite of this, examination of gonad and other

visceral organ histology was made in an attempt
to elucidate the reproductive biology and life
history of ribbonfishes. As shown in Table 1 of a
previous paper (Honma et al. 2004), most of the
specimens already studied were female, only one
poorly preserved male having been investigated
(Honma and Mizusawa 1981).

Accordingly, the following short report on the
two male dealfishes was prepared.

Materials and Methods

Two medium size male dealfishes, Trachipterus
ishikawae, 1.43 m and 1.52 m in total length, were
collected on the beaches at Ara-hama, Johetsu
City (on 23 March, 2003, specimen A), and Ech-
izen-hama, Maki-machi (on 7 May, 2003, speci-
men B), Niigata Prefecture, Sea of Japan, and
subsequently frozen. After defrosting, the testes
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of both specimens were removed and preserved in
5~10% formalin solution. The collection loca-
tions of both specimens are shown in Fig. 1.

Following a previous report (Honma et al.
2004), three pieces (anterior tip, middle portion
and posterior tip) were cut from each testis,
refixed in Bouin's solution for improvement of
tissue texture and staining ability, and dehydrated
through an alcohol series. After being embeded in
paraffin, the blocks were sectioned at 5um,
stained with hematoxylin-eosin (HE) double
stain and Masson-Goldner (MG) associated with
aldehyde fuchsin (AF) tetrachrome, and observed
under a light microscope (Leitz Orthoplan, Wetz-
lar, Germany).

Results

Macroscopy

The testis of specimen A measured 230mm
(length), 15mm (width) and weighd 7.7g (Fig. 2),
that of specimen B being 280mm by 20mm and 15.
4g (Fig. 3).

Sea of Japan

Fig. 1. Map of Niigata coast, Sea of Japan, showing
stranding locations of dealfish, Trachipterus
ishikawae. Specimen A (arrow) collected
from Johetsu City; specimen B (arrow head)
collected from Echizen-hama, Maki-machi.

The testis were covered entirely with a thin

* superficial serous membrane (mesothelium) and
~a thick fibrous membrane (tunica albuginea),

which had the form of a remarkably elongated
bilobate canal resembling a continuous undula-
tion of lamellae. Similar to the structural pattern
of eel testis, each lobe was suspended vertically
and conjoined tightly with a thick fibrous connec-
tive tissue strand, with an elongate spermiduct in
the dorsal portion. A cross-section of part of the
undulating structure in the testes is diagrammati-
cally illustrated in Fig. 4.

Microscopy

Both testes showed nearly identical architec-
ture and microscopic images, although it was
impossible to obtain good preparations of the
cellular elements. Each testis comprised vertical
series of (numerous) lobules, including a number
of dilated cysts (Fig. 5). Most of the cysts, sur-
rounded by a delicate connective tissue wall
(septa), were occupied by a comparatively high
density of spermiogenetic cells (spermatids) and
sperms (spermatozoa), although spermatogenetic
cells were very rare (Fig. 6).

Large spermatocytes, including a light round
nucleus with distinct chromatin, were very seldom
recognized (Fig. 6). Similarly, spermatids in tran-
sformed stages were seen only sporadically. Most
of the (small rounded) spermatids with scanty
cytoplasm, were gathered in masses, whereas
relictual sperms were variously scattered (Fig. 7).
Spermatozoan size was less than 1/2~1/3 of that
of a spermatid, the former resembling a tiny
spherule (Fig. 8). It was difficult to demonstrate
flagellae and associated structures in both sper-
matids and spermatozoa, at the light microscope
level.

In the peripheral region of each lobule, cysts
comprising swollen cells with dilated vacuoles
were encountered (Fig. 9). Although the posterior
portion of the spermiduct ran parallel to the
rectum, the anterior portion of the spermiduct,
located just dorsal to the testis, contained a small
number and / or small masses (balls) of relictual
sperms (Figs. 10, 11).

In spite of careful examination, it was impos-
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Fig. 3. Digestive organs associated with the testis (200mm in length) of
specimen B. b, blind sac of stomach; |, liver; p, pylorus; pe, pyloric
caeca; s, stomach; spleen (arrow head); t, testis.

Fig. 4, Diagrammatic cross section of dealfish testis
made from specimen B showing bilobate compo-
nents of lobules (1) and spermiducts (d). c: cyst.
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Fig. 5. Section of part of spent testicular lobule com- Fig. 6. Spermatids and relictual sperms (spermatozoa)

prising numerous cysts(c). Low magnification. in the cysts. Note large spermatocyte (arrow).
Hematoxylin-eosin stain (HE). %100 HE. x400
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Fig. 7. Small masses of spermatids (arrow head) and Fig. 8. Note smaller relictual sperins (arrow) compar-
sperms (arrow) in the cysts. HE. x400 ed with spermatid size (arrowhead). HE. X400

Figs. 5~10. All microphotographs are made by specimen A.
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Fig. 10. Sagittal section of spermi duct, containing masses of
sperms (arrow), running parallel with intestine (i).

Low magnification. HE, %100
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Fig. 8. Dilated cells with vacuoles located near tunica
albuginea. HE. x400
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al sperms (arrow) in posterior Fig. 12, No obvious Leydig cells between narrow spaces
(arrow head) formed by segments of adjacent cysts.

Fig. 11, Masses of relictu:
portion of spermi duct (sd). HE. %400

Note no detection of Sertoli cells near basal mem-
brane (arrow) of cysts . HE. %100
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sible to detect the Leydig cells located in the
interstitial tissue between the cysts. On the other
hand, Sertoli (sustentacular) cells near the cystic
wall were very occasionally encountered in both
specimens (Fig. 12).

Discussion

It was noted that the shape and features of the
dealfish testes were similar to those of anguilliform
fishes, a likely result of the testes of both groups
being confined to slender and elongated body
cavities (Honma, 1958).

Previous reports on the reproductive organs of
taeniosomate fishes include three female deal-
fishes (Trachipterus ishikawae), one sex unknown
king-of-the-herring (7. trachipterus), two (one
male and one female) crestfishes (Lophotus capel-
lei), three female oarfishes (Regalecus russelli)
and one female unicornfish (Eumecichthys fiskif)
(Tamura and Honma, 1971, 1972; Honma, et al.
1973, 1999, 2002, 2004; Honma and Tsumura 1980;
Honma and Mizusawa 1981).

However, the nine individuals examined, includ-
ed only one male (crestfish) (Honma and Mizus-
awa, 1981), the testis of that individual compris-
ing numerous spermatocytes and spermatids, in
addition to a small number of spermatogonia and
sperms, and consequently being determined as
nonspent.

There are as yet no reports dealing specifically
with the testicular histology of taeniosomate
fishes, although Harrison and Palmer (1968)
mentioned briefly the location and cylindrical
shape of the testis in Radiicephalus elongatus, the
specimen exmined being designated as neotype of
the species, and an oral presentation on testicular
histology was given by Kobayashi et al. (1996) on
7 species. The latter included one oarfish caught
at sea and other specimens obtained from several
aquaria in Japan. Spermatogonia were found
locally in each cyst, but no indication of intersex
was recognized in the oarfish. Both of the present
male dealfishes were spent, according to the his-
tological examination.

Based on his observations of pelagic eggs col-

lected around the Japanese mainland, Okiyama
(1978, 1988) speculated that the spawning season
of dealfish ranged over a comparatively long
period, from December to June. The present spent
specimens, caught in March (A) and May (B),
are included within the spawning season range of
dealfish proposed by Okiyama (1978, 1988),
although the exact mating time was unknown.
Tamura and Honma (1971, 1972) also described
spent ovaries in female dealfishes caught in May
and June off the Niigata coast, further evidence
for the inclusion of those months in the breeding
season.

A comparison between the testicular architec-
ture of taeniosomate and other allotriognath
fishes, such as lampridids and veriferids, should
be made, the adults all having a remarkably
compressed and high body, whereas the external
appearance of taeniosomates is slender, similar to
that of cutlassfishes (Trichiuridae) (Honma, et
al. 2002). Interestingly, however, the young of
several species of taeniosomate fishes, such as Zu
cristatus and Desmodema polystictum, are char-
acterized by remarkable body height in their
metamorphosing stages.
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