
Several species of the genus Gnathostoma are clinically impor-
tant, causing food-borne parasitic zoonoses in humans [1]. More
than 10 Gnathostoma species have been reported in various parts
of Southeast Asia, including Japan and Thailand, Europe, Oce-
ania, and Americas [1]. A human infection with Gnathostoma

spinigerum was first documented in 1836 in Thailand [1,2], and
then Gnathostoma hispidum, Gnathostoma nipponicum, and Gna-

thostoma doloresi infections have been added to the species that
are able to cause human infections [3-7]. The infection is clini-
cally characterized by creeping eruption in subcutaneous tis-
sues due to migrating larvae [3]. However, the larvae are also
known to invade the lungs, eyes, and even the brain, occasion-
ally causing death [3]. 

The adult worms of Gnathostoma are found in the stomach
or esophageal wall of definitive hosts including cats and dogs
[1]. When the feces of definitive hosts containing eggs are deposit-
ed in freshwater, free-swimming first-stage larvae are liberated
and ingested by cyclops in which they molt twice to become
early 3rd-stage larvae (L3). They then develop into advanced
L3 in the second intermediate hosts, namely freshwater fish and
amphibia. They are passed to a wide spectrum of paratenic hosts

including reptiles, birds, and mammals including humans. The
principal mode of human infection by Gnathostoma is consump-
tion of raw or undercooked flesh of second intermediate hosts
containing 3rd-stage larvae [4].

Human gnathostomiasis has been known to be prevalent in
Thailand and Japan [1]. However, in Myanmar, a neighboring
country of Thailand, only a few reports have been available [8-
10]. It is of particular note that recently there was an outbreak
of human gnathostomiasis due to G. spinigerum around Yangon
area, the former capital of Myanmar, among 60 Korean immi-
grants who consumed raw freshwater fish [8]. Human subcuta-
neous tissue infections possibly by Gnathostoma malaysiae were
also reported in 2 Japanese men who visited Myanmar and had
eaten raw freshwater shrimps [11]. However, studies on the
occurrence of larval infections in fish or amphibian hosts are
scarce. Thus, the present study was carried out to determine the
presence of Gnathostoma larvae in a species of snakehead fish
purchased in a central part of Myanmar. 

A total of 15 snakeheads, Channa striatus (Fig. 1), 15-20 cm
in length, were purchased from a local market in a suburban
area of Naypyidaw, the new capital located in the central part
of Myanmar. To examine Gnathostoma larvae, the flesh of snake-
heads was ground in a meat grinder, and incubated with an
artificial digestive juice containing 0.6% pepsin and 0.08% HCl
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at 37℃ for 2-3 hr. The larvae were collected from the digested
material, washed twice with 0.85% saline, and examined using
a stereomicroscope [8]. In order to identify the species, one par-

tially broken larva with an intact head part was washed 3 times
with physiological saline (pH 7.2) and fixed in 2.5% glutaralde-
hyde at 4℃. After 3 washings with this buffer, the larva was
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Fig. 1. The snakehead fish (15-
20 cm long), Channa striatus,
purchased from a central part
of Myanmar.

Fig. 2. An advanced 3rd-stage
larva of G. spinigerum recov-
ered from the muscle of a snake-
head fish. Light microscopic
(LM) (A, B) and scanning elec-
tron microscopic (SEM) (C-F)
views. (A) LM view of a whole
larva showing the head bulb,
esophagus, and cervical sacs
(arrow) (Bar = 500 μm). (B)
The head bulb showing 4 rows
of hooklets, 45, 48, 50, and 52,
from the anterior to posterior
rows (Bar = 100 μm). (C) SEM
view of a whole larva (Bar = 50
μm). (D) SEM view of the head
bulb showing 4 rows of hook-
lets and a pair of lips protruded
on the anterior end of the body
(Bar = 20 μm). (E, F) SEM views
of the body surface of the ante-
rior end part (E) and middle part
(F) of the larva (Bar = 5 μm).
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dehydrated in a graded ethanol series (50%, 70%, 80%, 90%,
95%, and absolute alcohol), dried in a critical point dryer, coat-
ed with gold, and observed using a scanning electron micro-
scope (SEM) (ISI DS-130C, Akashi Co., Tokyo, Japan) with an
accelerating voltage of 10 kV.

Two larval gnathostomes were harvested from 2 (13.3%) of
15 snakeheads examined (Table 1). One larva was morpholog-
ically intact, and the other was destroyed a little. The body of
the intact larva was short, thick, coiled, and 2.65 mm long and
0.32 mm wide (Fig. 2A). It had a characteristic head bulb with
4 rows of hooklets (Fig. 2A-D). The number of hooklets in the
1st, 2nd, 3rd, and 4th row was 45, 48, 50, and 52, respectively.
A pair of lips was located at the anterior end of the body and 4
ballonets around them (Fig. 2D). The spines were densely dis-
tributed on the body surface of the anterior part and gradually
decreased in the size and number toward the middle portion
and then increased at the posterior end portion, as revealed by
SEM (Fig. 2C, E, F). The muscular esophagus was large, long
(0.80 mm long), and connected to the intestine (Fig. 2A). Two
pairs of cervical sacs (0.43 mm long) were observed around the
esophagus (Fig. 2A).

Different species of larval gnathostomes can be discriminat-
ed by the morphology of the head bulb [1,2]. The larvae of G.

nipponicum have a head bulb with 3 rows of hooklets, whereas
the larvae of G. spinigerum have 4 rows of hooklets, to which
our specimens are compatible. The larvae of G. hispidum also
have 4 rows of hooklets [12]; however, the number of hooklets
on each row is smaller than that in G. spinigerum. Based on the
above morphological characters, we identified our larvae as the
advanced L3 of G. spinigerum. 

The second intermediate hosts of G. spinigerum are known to
include various species of freshwater fish and amphibia [4].
Species of freshwater fish reported in Japan include Channa argus

argus (snakehead), Channa maculate (blotched snakehead), Para-
silurus asotus (= Silurus asotus; amur catfish), Misgurnus anguillicau-

datus (loach), Acanthogobius hasta (goby), and Cyprinus auratus

(= Carassius auratus; carp) [1]. Fish hosts reported from Thailand
include Anabas testudineus (climbing perch), Channa striata (snake-

head murrel), Channa micropeltes (giant snakehead), Channa

lucius, Clarias batrachus (walking catfish), and Monopterus albus

(swamp eel) [13]. In the Republic of Korea, 2 third-stage larvae
of G. spinigerum were detected in the abdominal muscle of a snake-
head, Channa argus argus [14]. The outbreak of human gnathos-
tomiasis among Korean immigrants in Yangon area, Myanmar,
was suggested to be due to consumption of raw catfish or snake-
head, containing 3rd-stage larvae of G. spinigerum [8]. 

The present study first confirmed the presence of a G. spinigerum

life cycle by detecting the advanced L3 in freshwater fish in the
central part of Myanmar. Based on our results there is a poten-
tial risk of human gnathostomiasis in the central part of Myanmar
if improperly cooked snakeheads are consumed.
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Species of
snakehead

No. of fish 
examined

No. (%) of
fish infected

No. of larvae detected

Total
Average per
infected fish 

Channa striatus 15 2 (13.3) 2 1.0

Table 1. Infection status of snakeheads with advanced L3 of
Gnathostoma spinigerum 
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