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Histological Study on Intersexual Gonads Observed in
Wild Tiger Puffer, Takifugu rubripes

Nobuhiro Suzuki

Intersexual gonads of wild tiger puffer, Takifugu rubripes (Temminck et Schlegel), which had body
weights of 346 g (an immature fish) and 7,012 g (a mature fish) were studied using histological and
morphological criteria. These puffers were caught by long lines at Hotojima Island, Bungo Channel, on
January 30, 1996 and in the Japan Sea off Yamaguchi Prefecture, on February 4, 1996, respectively. The
hermaphrodite immature fish found out of 209 specimens examined. The hermaphrodite one externally
had small-sized testis-like organs concentrated on the surface of the tips of the ovaries.

While the hermaphrodite gonad of the mature puffer was externally separated by thin membranes into
four parts of ovary-like and testis-like organs, the organs histologically were intermingled. Most of the
ovary-like organ consisted of ova in the germinal vesicle stage, and decaying ova were also found. But
spermatocytogenesis in the testis-like organ was present at the secondaryspermatocytal stage and the
spermatozoa were indistinct. Hypertrophied intermuscular connective tissue on the gonadal membrane
and the primodial germ cells found in the tissue occurred characteristically in both the immature and
mature hermaphrodite gonads. Whether the hermaphrodite gonads found in wild puffers differentiated

as gonadal germ cells irrespective of their genetic sex or is not clear, but the intersexual gonads were

concluded as an abnormal hermaphroditism according to the histological phase.

Key words: tiger puffer, intersexual gonad, abnormal hermaphroditism
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Fig. 1. Diagrammatically drawings of 9 parts of the gonads
histologically examined in the hermaphorodite tiger
puffers, Takifugu rubripes, caught by long lines at
Hotojima Island. Bungo Channel(A) and in the
Japan Sea off Yamaguchi Prefecture (B).
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Fig. 2. External features of the gonads in the hermaphorodite tiger puffers, Takifugu

rubripes, caught by long lines at Hotojima Island, on January 30, 1996 (A) and

in the Japan Sea off Yamaguchi Prefecture, on February 4, 1996 (B). Ov:

ovaries, Te: testes, Ub: urinary bladders.
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Figs. 3A-D.

Fig. 3A.
Fig. 3B.

Fig. 3C.
Fig. 3D.

Cross sections of the normal gonads of immature tiger puffers, Takifugu rubripes, caught
by long lines at Hotojma Island on January 30, 1966.

Ovary in an immature fish, 310.32 mm TL, OC: ovarian cavity.

Enlarged figure of the gonad shown in Fig. 3A.  Note many oocytes at peri-nucleolus and
diplotene stages arranged on the ovarian lamellae.

Testis in an immature fish, 298.35 mm TL.

Enlargement of the gonad shown in Fig. 3C.  BC: blood capillary, PGC: primordial germ

cell, SC: cluster of spermatocytes.




Figs. 4A-G.

Fig. 4A.
Fig. 4B.

Figs. 4C-E.

Figs. 4F, G.

KIL N5 7 72 SN D MR TIR O MR R

Cross sections of the immature hermaphorodite tiger puffer, Takifugu rubripes, 253.25 mm TL, caught

by long lines at Hotojima Island on January 30, 1966.

Hermaphorodite gonad in the parts 1 and 2 of Fig. 1A.  OC: ovarian cavity

Enlarged figure of the ovary like-organ in Fig. 4A.  Note many oocytes at peri-nucleolus and diplotene
stages arranged on the ovarian lamellae.

Enlarged figures of the testis like-organ in Fig. 4A.  CSG: cluster of spermatogonia, SD: sperm ducts,
SG: spermatogonum,.

Testis like-organ in the parts 3 and 4 of Fig. 1A.  Note primodial germ cell (PGC) and cluster of
spermatocytes (SC) appeared in ovigerous lamellae (OL). PCFB: cluster of presumptive fibroblasts.
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Figs. 5A-D. Cross sections of the organ in the parts 5 and 6 of Fig. 1B of the mature hermaphorodite tiger puffer, Takifugu

rubripes, 589.48 mm TL, caught by long lines at the Japan Sea off Yamaguchi Prefecture on February 4, 1966.

Fig. 5A. Hermaphorodite gonad. GMC: gonadal intermuscular connective tissue.

Enlarged figure of the ovary like-organ in Fig. SA.  Note many oocytes at germinal vesicle stage appeared. AQ:

adenocystic ova. DVO: degenerative vitellogenic oocytes.  FC: follicle cell, GR: granulosa, ZZ: zona radiata.

Fig. 5D. Enlarged figure of the testis like-organ in Fig. 5A. Note secondary spermatocytes appeared in the seminal

lobules.
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Figs 6A, B. Cross sections of the organ in the part 7 of Fig. 1B of the mature hermaphorodite tiger puffer,
Tukifugu rubripes, 589.48 mm TL, caught by long lines in the Japan Sea off Yamaguchi Prefecture

on February 4, 1996.

Fig. 6A. Testis like-organ. Note thin gonadal intermuscular connective tissue (GMC) appeared.
Fig. 6B. Enlarged figure of the testis like-organ in Fig. 6A. Note secondary spermatocytes (SS) appeared

in the seminal lobuies (SL).
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Figs. 7A, B, C. Cross sections of the organ in the parts 8 and 9 of Fig. 1B of the mature

Fig. 7A.
Fig. 7B.

Fig. 7C.

hermaphorodite tiger puffer, Takifugu rubripes, 589.48 mm TL, caught by
long lines in the Japan Sea off Yamaguchi Prefecture on February 4, 1996,
Hermaphorodite gonad. GMC: gonadal intermuscular connective tissue.

Enlarged figure of the gonadal intermuscular connective tissue in Fig.
7A. Note the tissue consisted of the cruster of intermuscular connective
fibers (MC) and blood capillaries (BC).

Cluster of presumptive fibroblasts (PCFB) in the gonadal intermuscular
connective tissue. BV: blood vessel, PGC: primodial germ cell.
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Cross section of the normal ovary of the mature tiger puffer, Takifugu rubripes, 480.0 mm TL, caught by long lines at
Note many vitellogenetic oocytes appeared in the ovigerous lamellae.
Cross section of the normal ovary of the mature tiger puffer, Takifugu rubripes, 640.0 mm TL, caught by set nets at
Hashirijima Island, Seto Inland Sea, on April 24, 1996. Note many vitellogenetic oocytes appeared in the ovigerous

Cross section of the normal testis of the mature tiger puffer, Takifugu rubripes, 432.0 mm TL, caught by long lines at
Note spermatozoa appeared in the seminal lobules.

Fig. 8A.

Ise Bay, Mie Prefecture, on February 28, 1995.
Fig. 8B.

lamellae.
Fig. 8C.

I[se Bay in Mie Prefecture, on February 28, 1995.
Fig. 8D.

Cross section of the normal testis of the mature tiger puffer, Takifugu rubripes, 430.0 mm TL, caught by set nets at

Hashirijima Island in Seto Inland Sea, on April 24, 1996. Note spermatozoa appeared in the seminal lobules.
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