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Research Note

Morphological Difference in Cross Sections of the Advanced Third-Stage

Larvae of Gnathostoma spinigerum, G. hispidum and G. doloresi
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It is well known that three species of the
genus Gnathostoma, G. spinigerum, G. doloresi
and G. nipponicum are distributed in Japan.
Recently several workers reported that G.
hispidum was imported with living loaches,
Misgurnus anguillicaudatus, from foreign coun-
tries (Akahane et al, 1982; Akahane and
Mako, 1984; Koga et al., 1984, 1985; Taka-
kura et al., 1985).

According to Miyazaki (1960), the ad-
vanced third-stage larvae of the genus Gnatho-
stoma are distinguishable by the difference
of the number of rows and features of hook-
lets. But those taxonomical characteristics
were rarely observed in biopsy for the iden-
tification of larvae removed from human skin.

In the present study, cross sections of the
advanced third-stage larvae are compared
among 3 species, G. spinigerum, G. hispidum
and G. doloresi. The results proved that the
cross sections of intestinal regions of larvae
presented characteristics of distinguishing 3
species.
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The advanced third-stage larvae of G. spini-
gerum were obtained from the muscle of
mice experimentally infected with the larvae
collected from Thai freshwater fishes. Those
of G. hispidum were collected form the muscle
of rats experimentally infected with the early
third-stage larvae from viscera of loaches
imported from the mainland China. Larvae
of G. doloresi were brought from the muscle
of a snake, Dinodon semicarinatus, which is
an intermediate host of this parasite in Amami-
oshima Island (Mako and Akahane, 1985).

The larvae collected from the muscle of the
‘experimental rodents and the snake were
fixed in 10% buffered formalin solution and
were embedded in a pig liver. Pieces of the
liver containing the larvae and/or those en-
capsulated with host tissues were fixed in the
formalin solution then, in routine procedures,
were processed in dehydration, clearing and
embedding in paraffin. Serial sections at 4
micron thickness were stained with hemato-
xylin and eosin.

In the microscopical observations, the
majority of cross sections of advanced third-
stage larvae are similar to each other and are
indistinguishable except the transverse sections
through intestinal regions. The intestinal wall
of G. spinigerum is composed of many elongate
cells of columnar simple epithelium, and most
of those cells have 3—7 nuclei. There are a
few cells containing less than three nuclei or
more than seven. Then, in the intestinal wall
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Figs. 1-3 Cross sections of the advanced third-stage larvae of the genus Gnathostoma. Scale = 100 um.

Fig. 1

G. spinigerum larva collected from the muscle of experimentally infected mouse.

Fig. 2 G. hispidum larva collected from the muscle of an albino rat experimentally infected with the

early third-stage larvae.

Fig. 3 G. doloresi larva collected from the muscle of a naturally infected snake. Dinodon semi-

carinatus.

of larval G. hispidum, a large nucleus is found
at the central region of each epithelium cell
as shown in Fig. 2. There are a few cells con-
taining more than two nuclei. In larval G.
doloresi, most of cells had 2 nuclei as shown
in Fig. 3, though a few variations are noticed.
As mentioned above, the cross sectional find-
ings through intestinal regions are obviously
different among the three species of larval
Gnathostoma.

It has been believed that human gnatho-
stomiasis is caused by infection of only one
species, Gnathostoma spinigerum. Previously
in Japan, most patients of gnathostomiasis
took raw flesh of a freshwater fish, Opicephalus
argus (Miyazaki, 1960). In the last ten
years, however, larval G. spinigerum has not
been detected from the fish in Japan, and
there is a few reports of the human gnatho-
stomiasis. Recently, human gnathostomiasis
has been reported prevalently in Japan and
the majority of those patients ate raw loaches
imported from foreign countries. From the
imported loaches, the early third-stage larvae
of G. hispidum were observed by several
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workers (Akahane et al, 1982; Akahane and
Mako, 1984; Koga et al, 1984, 1985; Taka-
kura et al., 1985). But no larvae identified as
G. spinigerum was found in the imported
loaches. Although it is estimated that most of
the recent human cases of gnathostomiasis
were caused by larval G. hispidum, the species
has not yet been surely identified because of
difficulty to identifying the larva in skin
biopsy.

Chitwood and Chitwood (1974) published
that the genus Gnathostoma is polynucleate.
Also, Morita (1955) already reported that
the intestine of larval G. spinigerum contained
2—8 nuclei in an epithelial cell, and according
to Takeichi (1956), the adults of G. spinigerum
had 2-8 nuclei in an epithelial cell of the
intestine. Those figures completely agree with
our observation on the G. spinigerum from
Thailand.

On the other hand, there have been no
literatures on the number of nuclei in larval
G. hispidum and G. doloresi. By the present
observation, it is proved that the figures of
Chitwood and Chitwood (1974) are not appli-



cable, at least, to the larvae of G. hispidum
and G. doloresi. Especially in advanced third-
stage larvae, the number of nuclei in intestinal
epithelial cells is significantly different among
three species of Gnathostoma mentioned in
the present paper.

It is expected that the first case of human
gnathostomiasis caused by larval G. hispidum
will be proven in Japan by the cross sectional
findings of the intestinal region of the larva.
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