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Abstract Three juvenile nematode parasites were collected
naturally from 90 (75 %) out of 120 specimens of the marine
greater lizard fish Saurida undosquamis captured from water
coasts at Hurghada City along the Red Sea in Egypt during the
period from September 2013 to April 2014. Worms were
identified on the basis of light and scanning electron micros-
copy. Two of the recovered worms were isolated from the
peritoneal cavity of the infected fish around the wall of the
stomach as encapsulated larvae. The anisakid juvenile
Anisakis sp. (Type 1I) was characterized by an anteroventrally
triangular mouth, with a boring tooth; its postanal tail was
rounded, without a terminal mucron or spine. The
gnathostomatid Echinocephalus overstreeti was characterized
by the presence of a cephalic bulb armed with six transverse
rows of spines which were slightly more compact near the
anterior end of bulb with maximal separation near the
midbulb; the cephalic bulb terminated at a pseudolabia which
situated dorsoventrally and reached its greatest width at the
posterior one third of the body, The postanal tail terminated at
a pointed mucron. The third juvenile species,
Hysterothylacium patagonense (Anisakidae), was isolated
from the intestine of the infected fish; they are characterized
by a small-sized body with a conical tail provided by a
nodulose apex, and the anterior end was equipped with three
lips. A dorsal lip slightly smaller than the two subventrals left
a deep postlabial groove and prominent lateral flanges in
between, and the proximal part of each lip was smooth. The
three described species were compared morphologically and
morphometrically with some of the previously recorded
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species of the same genus. From this comparison, the similar-
ity and variations between these species were described and
concluded that the present study should be considered as a
new host record in Egypt.
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Introduction

Nematodes comprise one of the largest and most diverse
groups of helminthes mostly in freshwater, brackish water,
and marine fishes; heavily infected fish show emaciation,
imbalanced swimming, and reduction of their vitality
(Klimpel et al. 2011; Mehlhorn et al. 2011; Morsy et al.
2012). Several species of fish nematode parasites can cause
very dangerous diseases in humans. Anisakidosis is a well-
known disease involving an infection with live larvae of
anisakid nematodes following the consumption of infected
seafood (Takahashi et al. 1998; Chai et al. 2005). Since the
first reports demonstrating the pathogenic effects of Anisakis
larvae in humans (Van Thiel et al. 1960), there has been an
increasing awareness of fish-borne parasitic diseases. The
marine nematodes are grouped into 10 orders, 78 families,
708 genera, and 5872 species in addition to 168 species which
are placed in Nematoda incertae sedis (WoRMS 2012). They
have been collected from many tissues and organs within
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fishes. However, their adults are moderately site specific
within their host fishes; for example, cucullanid,
gnathostomatid, and anisakid worms are typically found in
the digestive tract (Olsen 1974; Moravec and Nagasawa
2000). Most species of nematodes live as adult stages in the
alimentary canal of their hosts except species of the family
Philometridae which inhabit the body cavities, liver, and
gonads. The identification of nematodes is based on the ex-
ternal and internal anatomical structures. The external charac-
teristics may include the modification of the cuticle at the
anterior end, alae, cervical, or caudal papillae; location of the
vulva; and the presence of a copulatory bursa in the male
worms (Hoffman 1970). Most genera of the family
Anisakidae live in the digestive tracts of marine fishes. They
live free in the lumen of the stomach or intestine; some attach
to or invade the wall of these organs and cause local tissue
damage. These parasites are reported to be important for
public health, including Anisakis sp. as 10 distinct species
(WoRMS 2012), Pseudoterranova, Gnathostoma,
Eustrongylides, Contracaecum, Phocascaris, and
Hysterothylacium (Berland 2006). The genus
Hysterothylacium Ward et Magath, 1917 was reported in the
freshwater and marine fish farms (Moravec 1994; Hoffman
1998; Gonzalez 1998). The adult nematodes of this genus are
generally restricted to the digestive tract of fishes (Machida
et al. 1978). Their larvae parasitize various tissues of numer-
ous fishes and invertebrates (Norris and Overstreet 1976).
Furthermore, it is known that marine fishes can act as inter-
mediate, paratenic, or definitive hosts (Zhu et al. 1998). Some
species of adult spirurines parasitize a wide range of hosts;
others exhibit a relatively narrow host specificity. Within the
Gnathostomatidae, the genus Echinocephalus Molin 1858
with a few widely distributed species and the monotypic
Metaleptus (Machida et al. 1982) include parasites of elasmo-
branchs (rays and sharks) (Machida et al. 1982; Moravec and
Nagasawa 2000), whereas the only species of Ancyracanthus
Diesing, 1838 from fish is known to parasitize Neotropical
freshwater teleosts (characids) (Gomes and Kohn 1970;
Moravec 1998). In the present study, the morphological and
morphometric characterization of three juvenile nematodes
infecting the greater lizard fish Saurida undosquamis was
described by means of light and scanning electron microscopy
as the first description from this host species in Egypt.

Materials and methods

One hundred and twenty specimens of the greater lizard fish
S. undosquamis (F: Synodontidae) were collected during the
period from September 2013 to April 2014 from boat landing
sites and fishermen at the coasts of Hurghada City along the
Red Sea in Egypt. Fish were transported alive to the Labora-
tory of Parasitology, Zoology Department, Faculty of Science,
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Fig. 1-16 Photomicrographs showing juveniles of three nematode P>
parasites: /-5 Anisakis sp. Type 1I. I Whole mount preparation; bar
1.2 mm. 2-5 High magnifications of 2 the anterior part of the worm
body showing its boring tooth (B7), mouth (Mo), esophagus (O), and the
intestinal diverticula (ID); bar 0.24 mm. 3, 4 Boring tooth (B7), mouth
(Mo), and the lateral papillae (P4); bar 0.01 mm. 5 Anal opening (4),
rectal gland (RG); bar 0.11 mm. 6-10 High magnifications of
H. patagonense showing 6, 7 the anterior part of the worm with the
lateral expanding body cuticle (C) and three interlocked lips, one dorsal
lip (DL) and two subventrals (VL). There are two lateral papillae (PA)
occupying each subventral lip; bar 0.03 mm. 8—10 Posterior ends of § the
third larval stage with a cuticular spike (CS) and the transverse striations
of the cuticle (7S); bar 0.11 mm. 9, /0 The fourth larval stage with a
nodulose apex (arrows); bar 0.02 mm. //-16 High magnifications of
Echinocephalus overstreeti showing 11, 12 the cephalic bulb (CB) with
six rows of spines (S). The mouth is guarded by two smooth-surfaced,
bulbous lips (BL); bar 0.12 mm. 13-15 Spines (S) of the cephalic bulb
(CB) and transverse striation (7). Bars: 13 0.06 mm; /4, 150.02 mm. /6
Posterior extremity of larva with the anus (4) and a pointed mucron (M);
bar 0.01 mm

Cairo University, where they were morphologically identified.
Skin surface, fins, and gills of fish were examined by the
naked eye and dissecting microscope for any attached para-
sites, lesions, or external changes (Inoue et al. 2000). After
dissection, nematode worms as larvae were collected from the
surface of visceral organs as the stomach, intestine, and mus-
cles; subsequently rinsed in phosphate-buffered saline (PBS);
fixed in 70 % ethanol at 60 °C; and stored in the same solution.
For light microscopy, fresh and fixed worms were cleared in
lactophenol. Identification was based on the comparison be-
tween the morphological characteristics of larval types includ-
ing the morphology of the digestive tract, the shape and the
presence of the boring tooth or the lips at the anterior end, the
position of the excretory pore, and the shape of the postanal
tail and its terminal mucron (Hafesteinsson and Rizvi 1987;
Olson et al. 1983; Smith 1983; Keie 1993; Anderson 2000;
Shih and Jeng 2002). For scanning electron microscopy, spec-
imens were fixed in 3 % buffered glutaraldehyde, washed in
cacodylate buffer, and dehydrated in alcohols. After passing
through an ascending series of Genesolv D, they were proc-
essed in a critical point drier “Bomer-900” with Freon 13,
sputter-coated with gold—palladium in a Technics Hummer V,
and examined with an Etec Autoscan at a 20-kV JEOL scan-
ning electron microscope. All measurements are in microme-
ters unless otherwise stated; minimum and maximum values
were given, followed in parentheses by the arithmetic mean
(£SD).

Results

Two different juvenile species as encapsulated larvae were
recovered from the peritoneal cavity of the infected fish. These
were Anisakis sp. Type Il (F: Anisakidae) and Echinocephalus
overstreeti (F: Gnathostomatidae). The intensity of their
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infection ranged from 10 to 12 worms per fish.  was recovered from the intestine of infected fish as 16-20
Hysterothylacium patagonense (F: Anisakidae) as free larvae ~ worms per fish.
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<« Fig.17-30 Scanning electron micrographs showing high magnifications
of 17-20 Anisakis sp. Type 1I juveniles: /7 anterior extremity with a
boring tooth (BT) and four papillae (P4) surrounding the triangular mouth
(Mo). 18 Top view showing the mouth opening (Mo) and the boring tooth
(BT). 19 Transverse (7S) and longitudinal (LS) striations of the cuticle and
body papillae (P4). 20 The blunt posterior end. 2/-24 Hysterothylacium
patagonense juveniles showing 2/, 22 the head region with three
interlocked lips, one dorsal (DL) and two subventrals (VL) leaving an
interlabium (/) in between. 23, 24 Posterior ends of 23 the third larval
stage with a cuticular spike (CS). 24 The fourth larval stage with a
nodulose apex (arrow). 25-30 Echinocephalus overstreeti juveniles
showing 25 the cephalic bulb (CB) with six rows of spines (S) and
bulbous lips (BL). 26 Bulbous lips (BL). 27, 28 Part of the spine (S)
rows. 29 Transverse striations (7S) of the cuticle. 30 Posterior extremity
of the larva with the anus (4) and terminating at a spiny mucron (M).
Bars: 17-24, 26-28 10 um; 25, 29, 30 50 um

Anisakis sp. Type 11, Family: Anisakidae Railliet and Henry
1912

Description Forty two out of 120 (35 %) fish specimens were
found to be naturally infected. The third-stage larvae were
characterized by a body surface totally striated and were
slightly large, measuring 18+2 mm (16-20) in length; the
maximum body width was 0.48+0.2 mm (0.28-0.68). The
mouth was triangular anteroventrally (Figs. 3, 17, 18) with a
ventral boring tooth measuring 0.005+0.002 mm in length,
located ventral to the mouth projected anteroventrally (Figs. 3,
4, 17, 18). The esophagus was 1.38+0.02 mm (1.36-1.4) in
length, and its maximum width was 0.12+0.02 mm (0.1—
0.14). The excretory pore, as a transverse slit situated between
the ventrolateral lips, opens at a single excretory duct. The
rectum opens ventrally at the anus, with rectal glands (Fig. 5);
the anus opening was separated from the posterior end of the
body by 0.2+0.02 mm (0.18-0.22). The postanal tail rounded
without a terminal mucron (Figs. 5, 20).

H. patagonense Moravec et al. 1997; Family: Anisakidae
Railliet and Henry 1912

Description Twenty five out of 120 (20.8 %) fish specimens
were found to be naturally infected by two different types of
larval stages of the same species, the fourth and third stages.
The fourth stage was small and whitish measuring 5.5+2 mm
(3.5-7.5) long and 0.1£0.02 mm (0.08-0.12) wide. The body
was covered by a transversely striated cuticle, with no lateral
alae; its anterior part was equipped by three lips, a single
smaller dorsal lip and two subventrals, with deep postlabial
grooves and prominent lateral flanges (Figs. 6, 7, 21, 22). The
dorsal lip had two lateral doubled papillae (Fig. 22), while the
two subventrals were equipped by mediolateral doubled pa-
pillae, a single lateral papilla, and amphids. The proximal part
of each lip was smooth (Figs. 7, 21, 22). When interlocked,
the three lips left an interlabium in between which was well
developed and occupied one third the length of the lips. The

esophagus was long, broader at its posterior bulb. The excre-
tory pore opened posteriorly at the level of the nerve ring. The
anal opening was at a distance of 0.1 mm from the posterior
end of the worm. The third-stage larva was characterized by a
tail terminating at a cuticular spike (Figs. 8, 23) which was
different from that of the fourth stage which had a conical tail
and a nodulose apex (numerous minute spines) covering its tip
(Figs. 9, 10, 24).

E. overstreeti Deardorff and Ko 1983; Family:
Gnathostomatidae Railliet, 1895

Description Twenty three out of 120 (19.16 %) fish speci-
mens were found to be naturally infected. The fourth larval
stage was characterized by an unarmed body measuring 10+
2 mm (8-12) in length, and its greatest width at the posterior
one third of the body was 0.3+0.02 mm (0.28-0.32). The
terminal mouth was guarded by two smooth, bulbous lips;
each was 0.05+£0.02 mm (0.03-0.07) long (Figs. 11, 12, 25,
26). A cephalic bulb measuring 0.254+0.02 mm (0.23-0.27)
long was armed by six circular rows of spines (Figs. 11, 12,
25) which became compacted near the anterior end of the
bulb. The spines of the first and second rows were inconspic-
uous; they were uncinate, larger at the posterior part of the
bulb (Figs. 27, 28). The body was covered by a transversely
striated cuticle (Figs. 13, 29). The esophagus was 2.71+
0.2 mm (2.51-2.91) long; the ventricular appendix was nar-
row, usually somewhat shorter than the intestinal cecum. The
intestinal cecum was 7.38+0.2 mm (7.18-7.58) long and 0.12
+0.02 mm (0.1-0.14) wide, opening at a midventral anus
located approximately 0.04 mm from the posterior tip of the
body which terminated at a pointed mucron (Figs. 16, 30). No
papillae were observed in the pre- or postanal regions
(Figs. 16, 30). Since the described worm was immature, the
bursae, spicules, and fully reproductive organs were not
observed.

Discussion

Nematodes are considered as the most economically impor-
tant helminth parasites infecting fishes in the world (Dick and
Choudhury 1995). Adult nematodes are usually found in the
intestine of fish, while their larval stages are sometimes found
on the flesh and viscera, causing massive diseases of fish and
their economical losses. The larval stages of these parasites are
infective to humans; they have the greatest impact on the
consumer acceptance of fish (Post 1987; Dick and Choudhury
1995; Moravec 1994). Members of the family Anisakidae
parasitize fish, mammals, birds, and reptiles (Moravec 1994;
Zhu et al. 1998). They are among the most common nema-
todes of fish, which cause many pathological symptoms,
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mortalities, and a reduction of the commercial value of fish
(Dick and Choudhury 1995). Anisakid nematodes were iden-
tified based on the following morphological characters: (1) the
shape and the presence of the boring tooth or three lips on the
anterior end; (2) the shape of the tail and the presence or
absence of a mucron, caudal spine, or cactus tail; (3) the
position of the excretory pore; (4) the length and shape of
the ventriculus; and (5) the presence, length, and position of
the anterior intestinal cecum and posterior ventricular appen-
dix (Olson et al. 1983; Smith 1983; Keie 1993; Anderson
2000; Shih and Jeng 2002).

Width
0.18-0.25
0.16-0.30
0.12+0.02
(0.1-0.14)

Esophagus
Length
1.79-2.74
1.78+0.05
(1.302—
2.098)
2.65+0.29
(2.06-3.08)
1.82-2.89
(1.36-1.4)

Anisakis sp. Type 11

Since the genus Anisakis Dujardin, 1845 (Nematode:
Anisakidae) is a common parasite of marine organisms world-
wide, the occurrence of anisakid nematodes is of great concern
for human health. Humans can be infected by anisakid nem-
atodes by consuming raw or undercooked fish. Anisakis in-
fection in human causes several symptoms such as sudden
epigastric pain, nausea, vomiting, diarrhea, or allergic reac-
tions (Sakanari and McKerrow 1989; Audicana and Kennedy
2008). A high percentage of these worms was recorded in the
present study, and a high degree of low marketability was
observed where they are found in the viscera and musculature
of fish. This finding agreed with Dorny et al. (2009) and Shih
et al. (2010) who concluded that the high prevalence of this
nematode in economically important fish species indicates
that damage to the fishing industry could occur by consider-
ably reducing the quality of fish, leading to a loss in marketing
values. Recent studies have also shown a high prevalence of
Anisakis spp. in salmonid species, and the worms were mostly
found in the musculature or encapsulated on the visceral
organs, mesenteries, and peritoneum (Smith 1984; Sugawara
et al. 2004; Noguera et al. 2009; Morsy et al. 2012). The
present species is classified belonging to the genus Anisakis
Dujardin, 1845 possessing all the characteristics of that genus
as follows: inconspicuous lips with a prominent boring tooth
on the anterior end; a straight anterior gut consisting of the
esophagus, ventriculus, and intestine; and a cuticle obviously
transversely striating the live larvae white or cream in color
and encysting in capsules of the host origin (Olson et al. 1983;
Rocka 2004; Dixon 2006). The shape of the mouth and the tail
with the presence or absence of a tail mucron too distin-
guished between Anisakis Types 1 and II. The first type is
characterized by an anterior head with a mouth opening
rounded with dorsal and ventrolateral lips equipped with
papillae; the postanal region terminated at a mucron. Anisakis
sp. Type II is characterized by a triangular mouth in the head
region surrounded by four papillae with no lips; the postanal
tail is rounded without a terminal mucron (Shukhgalter and
Nigmatullin 2001; Pardo-Gandarillas et al. 2009). A high
abundance and prevalence of Anisakis Type 1l found in this

0.579), with a small mucron

(0.02-0.05)
Rounded, length 0.322+0.04 (0.088—

Rounded (0.20.02 (0.18-0.22)) without 1.380.02
a mucron

Rounded (0.20-0.30) with a mucron
Rounded (0.17-0.32) without a mucron

0.11£0.01 (0.09-0.14)

Tail

(0.13-0.41)
(0.34-0.51)

0.63-0.74
(0.28-0.68)

Total width
0.62-0.75
0.26+0.02
0.41+0.05
0.48+0.2

(15.00-27.50)

(12.45-22.5)
27-33

Total length
17.8+1.9
21.60+3.47
18+2 (16-20)

25-35

Lethrinus lentjan, L. nebulosus, Carangoides bajad,
Rastrelleger kanagurta, Variota louti

Merluccius merluccius and Sordino pilchardus

Dosidicus gigas
Dosidicus gigas

Some important parameters (in millimeters) of Anisakis juveniles Type II (present study) and those previously described from different host species
Host

Gandarillas et al. 2009
Anisakis Type 1l present study Saurida undosquamis

Gandarillas et al. 2009)
Anisakis Type I Al Zubaidy

Vovlas 1995
Anisakis Type Il Pardo-

2010

Anisakis Type 1 (Pardo-
Anisakis Type 1 Larizza and

Table 1
Species
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study agreed with those reported by Shukhgalter and
Nigmatullin (2001) and Pardo-Gandarillas et al. (2009), who
reported a low prevalence of Anisakis Type I rather than Type
II. The present-described species possesses all the structural
patterns for Anisakis Type II. Table 1 shows a comparison
between the present species under study and some previously
reported Anisakis Types I and II. It is observed that the
present-described species matches morphologically with
Anisakis Type Il recorded by Pardo-Gandarillas et al. (2009),
with some morphometric differences as the short body length
and width recorded in the present parasite herein. Since this
morphologically similar species recorded previously from
Dosidicus gigas by Pardo-Gandarillas et al. (2009), the pres-
ent species under study should be considered as a new host
record from S. undosquamis of the Red Sea in Egypt.

H. patagonense Moravec et al. 1997

Anisakid nematodes of the genus Hysterothylacium use fish as
both intermediate and definitive hosts, in which they attain
maturity (Costa et al. 2004). Up to 2012, there are more than
60 described species recorded from marine, estuarine, and
freshwater fishes worldwide (Li et al. 2012); 24 of them are
marine species (WoRMS 2012). Deardorff and Overstreet
(1981) reviewed the genus, which was resurrected to include
those species previously considered as members of
Thynnascaris Dollfus 1933 and others placed in the genus
Contracaecum Railliet and Henry 1912, namely species that
mature in fishes. Similarly, Hysterothylacium and
Contracaecum are closely related genera in the family
Anisakidae. They have now been differentiated morphologi-
cally by the location of the excretory pore; the excretory pore
of Hysterothylacium sp. is located at or near the level of the
nerve ring, whereas in Contracaecum sp., it occurs at the
anterior end near the base of the lips. In addition, the definitive
hosts of Hysterothylacium are piscivorous fishes, not birds or
mammals as for Contracaecum (Deardorff and Overstreet

Table 2
host species

1981). The geographic distributions of the various definitive
hosts of these two genera differ: Contracaecum is found in
shallow-water fishes, while Hysterothylacium has an interme-
diate distribution between inshore and open-water fishes
(Moser and Hsieh 1992). Hysterothylacium are parasites of
several freshwater and marine fish families (Deardorff and
Overstreet 1981, 1982), and some species can occur in both
(Brizzola and Tanzola 1995). Hysterothylacium sp. (Railliet
and Henry 1912) is an important agent of parasitic diseases in
humans (Ubeira et al. 2000). This zoonosis has gained rele-
vance due to the popularization of food based on raw fish or
insufficiently cooked meat (McCarthy and Moore 2000;
Thompson 2001). Several studies regarding Hysterothylacium
infection around the world were recorded including Chile
(Carvajal and Gonzalez 1990; Torres et al. 1992; Torres
1995), Brazil (Eiras and Rego 1987), Yugoslavia (Petter and
Radujkovic 1989), Japan (Yoshinaga et al. 1989), the USA
(Moser and Hsieh 1992), Kuwait (Sey and Petter 1997), the
Croatian part of the Adriatic Sea (Smrzlic et al. 2012), and the
Red Sea at Yemen (Al-Zubaidy et al. 2012). In Egypt, little
information is available about Hysterothylacium infection in
Red Sea fishes. Recently, larval stages of Hysterothylacium
aduncum from Pagrus pagrus fish of the Red Sea were
recorded by Morsy et al. (2013). Numerous fourth and third
larval stages which are morphologically and biometrically
identical with those of H. patagonense were found in the
intestine and stomach, in accordance with the study carried
out by Moravec et al. (1997). The third- and fourth-stage
larvae of H. patagonense can be easily distinguished one from
another by the structure of the tip of their tail. While the third-
stage larvae are noted for the presence of a cuticular spike on
the tail terminal, the fourth-stage larvae are characterized by a
rounded tip covered by a nodulose apex, a feature referred as a
cactus tail. A similar morphology of the tail was previously
described by Torres et al. (1998) on Hysterothylacium geschei
and Moravec et al. (1997) on H. patagonense. Table 2 shows a
comparison between Hysterothylacium species recorded in the

Some important parameters (in millimeters) of Hysterothylacium patagonense (present study) and those previously described from different

Species Host Total length Total width Tail
H. liparis Liparis tanakae 29.1 (24.7-32.5)  0.40 (0.344-0.460) 214-270 (243), tip without
(Li et al. 2007) any ornamentation
H. geschei Cauque mauleanum 19.5 (11.7-343)  0.5(0.3-0.7) 0.15 (0.10-0.28) with a
(Torres et al. 1998) (Pisces: Atherinidae) conical nodulose apex
H. patagonense Percichthys trucha 9.60-14.09 0.204-0.299 0.082—0.111 long, conical ending in a

(Moravec et al. 1997)

H. patagonense Saurida undosquamis
(present study)
Hysterothylacium sp.

Pereira et al (2004)

5542 (3.5-7.5)

Micropogonias furnieri  2.83 (1.65-4.05)

small caudal process (length 0.012-0.015)
covered with small spines

0.1£0.02 (0.08-0.12)  0.04 (0.02-0.06) with a conical nodulose apex

0.07 (0.05-0.1) 0.10 (0.07-0.17), conical, tipped with a single

minute thorn
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Table3  Some important parameters (in millimeters) of Echinocephalus overstreeti (present study) and those previously described from different host

species
Species Host Total length Total width Cephalic bulb
Length Width

Echinocephalus overstreeti Taeniura melanopilos 15-30 0.8-1.0 0.31-0.51 0.47-0.66
Deardorff and Ko
(1983) (female)

Echinocephalus Blotched fantail ray, 14.59-26.90 408-789 0.27-0.42 0.34-0.42
overstreeti (Moravec Taeniura meyeni
and Justine 2006)

Echinocephalus The oyster 10.93 0.33 0.15 (0.13-0. 16) 0.25
crassostreai Crassostrea gigas (8.16-13.59) (0.25-0.39) head armed with eight (0.24-0.26)
(Cheng 1975) circular rows of spines

Echinocephalus overstreeti Saurida undosquamis 10£2 0.3+£0.02 0.15 (0.13-0.16) 0.25+0.02 (0.23-0.27)
(present study) (8-12) (0.28-0.32)

present study and some previously recorded species of the
same genus. It was observed that the most morphologically
and morphometrically similar species is H. patagonense
reported by Moravec et al. (1997) from the temperate bass
Percichthys trucha in Patagonia, Argentina.

E. overstreeti Deardorff and Ko 1983

The genus Echinocephalus Molin 1858 contains nine species
of distinctive gnathostomatids that are limited in host distri-
bution primarily to marine and freshwater stingrays (Troncy
1969; Deardorff et al. 1981; Beveridge 1985). Interest in the
systematic and biology of species of Echinocephalus has had
both theoretical and practical components. This group has
figured prominently in the development of hypotheses for
the origins and biogeographic history of freshwater stingrays,
Potamotrygonidae, of the Neotropics (Brooks et al. 1981;
Brooks and Deardorff 1988; Brooks and McLennan 1993).
Additionally, because life cycles for species of
Echinocephalus involve mollusks, e.g., oysters, Crassostrea
gigas (Thunberg), and abalone, Haliotis corrugata Gray, as
intermediate hosts (Millemann 1951, 1963; Ko 1975), the
possibility of accidental infection in humans is apparent. Ju-
veniles of E. overstreeti were originally described from the ray
Taeniura melanospilos Bleeker, 1853 (synonym of Taeniura
meyeni Miiller and Henle, 1841) from off the Marquesas
Islands, Australian waters (Deardorff and Ko 1983). Later,
adult specimens were recovered from Pastinachus sephen
(Forsskél 1775), Myliobatis australis (Macleay 1881),
Urogymnus asperrimus (Bloch and Schneider 1801),
T. meyeni, and Heterodontus portusjacksoni (Meyer 1793),
from different parts of the world (Beveridge 1987; Brooks and
Deardorff 1988; Moravec and Justine 2006). As a result of
studies by Millemann (1963), it is now generally agreed that
the specimens of Echinocephalus studied by Molin (1858)
and Baylis and Lane (1920) actually represent the larval forms
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of the species. Table 3 shows a comparison between
Echinocephalus species recorded in the present study and some
previously reported species of the same genus. Echinocephalus
crassostreai serves as an example of a parasite which is of public
health importance. Ko et al. (1974) demonstrated that L3 from
oysters, upon ingestion by a cat and a rhesus monkey, penetrated
the stomach and intestines. This is not totally surprising since the
genus Echinocephalus is a member of the family
Gnathostomatidae, which also includes Gnathostoma, the larvae
of which genus are well known to cause gastric and other types of
granulomatous lesions in humans if accidentally ingested. The
morphology of specimens of the present material is mainly in
accordance with the descriptions of E. overstreeti (Deardorff and
Ko 1983) from Taeniura melanopilos and Moravec and Justine
(2006) from 7. meyeni. All the previously described species as
well as the present material share the number of cephalic bulb
spines (six transverse rows), with the body cuticle highly omate;
its bulbous lips do not bear teeth. Also, three different species of
Echinocephalus were compared with the present material:
E. crassostreai (Cheng 1975) with a cephalic bulb armed with
eight rows of spines and E. multidentatus (Baylis and Lane 1920)
and E. pseudouncinatus (Millemann 1951) with lips equipped by
10 and two teeth, respectively. So from this comparison, the
present parasite should be classified as E. overstreeti. Since this
species is recorded from S. undosquamis, the present study should
be reported as a new host record from the Red Sea in Egypt.
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