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Abstract: The present communication summarizes
information on the occurrence of trypanorhynch cestodes
in the flesh of marine fish that were imported to Saudi
Arabia from different countries along the Arabian Gulf.
The fish were collected from the wholesale market of
Qatef, Eastern Province of Saudi Arabia. A total of 867
fish specimens belonging to 42 species and 27 families
were examined between June 1998 and March 2000. Six
fish species harboured trypanorhynch cestodes in the
muscles, Johinus maculatus (48.2% prevalence of
infestation), Psettodes erumei (31.8%), Epinephelus
chlorostigma (15.2 %), Epinephelus rauvina (14.8%),
Cephalopholis  hemistiktos  (8.7%), and Lethrinus
nebulosus (3.5 %). The following 4 trypanorhynch
species were identified: Callitetrarhynchus speciosus,
Dasyrhynchus thomasi, Pintneriella musculicola, and
Poecilancistrum caryophylium. The most abundant
parasite species was Pintneriella musculicola, which was
found in 3 different host fish species. Dasyrhynchus
thomasi and Poecilancistrum caryophyllum occurred 1n a
single host fish species only. Pseftodes erumei had the
highest intensity (maximal 45 plerocercoids per fish) of
infestation.  Dasyrhynchus  thomasi,  Pintneriella
musculicola and Poecilancistrum caryophyllum represent
first locality records for these trypanorhynchs in the
studied area, which is now known to harbour 18 different
trypanorhynch species. It was observed that the
infestation rate increased with fish length, since larger
fish either might have a greater opportunity of getting
infected or simply accumulate the worms. Histo-
pathological alterations induced by these parasites in the
fish flesh were also detected, demonstrating a negative
impact of the parasites on the infested fish.
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Introduction

Trypanorhynch cestodes mature in
elasmobranchs and often use teleost fish as second
intermediate hosts. Trypanorhyncha that inhabit the
flesh of marine fish have been reported from nearly
all parts of the world by various authors (Dollfus,
1942; Subhapradha, 1955; Szuks, et al. 1975;
Seyda, 1976; Overstreet, 1977; 1978; Reimer, 1984;
Collins, et al. 1984; Sakanari & Moser, 1986, Palm,
1997a; Palm, ef gl. 1993; 1994; Palm & Overstreet,
2000a). Their infestation of the fish musculature can
reduce the market value of the affected fish. Heavy
infestation with plerocercoids of Gymnorhynchus
thyrsitae has seriously affected the exploitation of
the highly valued barracouta (Thyrsites atun) in
New Zealand (Mehl, 1970), and infestation with
plerocercoids of Nybelinia surmenicola was the
reason  that  Alaska  Pollack  (Theragra
chalcogramma) had been considered as not
acceptable for human consumption (Grabda, 1977).
Together with a lower fat content, the high intensity
of muscle inhabiting Otobothrium cysticum in
stomateid fish of the Gulf of Mexico has generated
a lower market acceptability and price for these
stocks than for their Atlantic counterparts (Palm &
Overstreet, 2000a).

Information  on  trypanorhynch  cestode
infestation along the coasts of the Arabian Gulf is
limited. Plerocercoids of Floriceps sp. were isolated
from several different fish species at the coast of the
United Arab Emirates (Kardousha, 1991; El Naffar,
et al. 1992; Al-Ghais & Kardousha, 1994).
Recently, Kardousha (1999) reported 14 different
trypanorhynch species from Arabian Gulf fishes,
with Pseudogriliotia spratti and Pterobothrium
heteracanthum also infesting the fish musculature.
His study showed a high species diversity for
trypanorhynch cestodes in the Arabian Gulf, as has
been also described from other localities such as the
Gulf of Mexico (Palm & Overstreet, 2000b).

The present study was carried out to identify
cestode parasites which infest the musculature of
imported marine fish at the Eastern province of
Saudi Arabia. Besides giving prevalence and
intensity of infestation, a seasonal variation in the
occurrence of the detected trypanorhynch species is
also reported. The parasite infestation depending on
the host size is analysed, and histo-pathological
alterations of the fish muscle due to parasitic
infestation has also been observed.

75

Material and Methods

During a routine fish health survey of imported
fish, 867 fresh or chilled specimens belonging to 42
species and 27 families were sampled directly from
vehicles carrying imported fish from neighbouring
countries: Bahrain, Oman, Qatar, and United Arab
Emirates. The fish were purchased at the Qatef
wholesale market, Eastern Province of Saudi
Arabia, between June 1998 and March 2000. The
specimens were placed in bags with ice and
transported to the laboratory of the Fisheries
Research Center, Al-Qatef.

In the laboratory, all fishes were measured to the
nearest cm total length. They were then sorted into
different length classes and the weight was recorded
to the nearest g. The fish were filleted and skinned,
thick fillets being sliced lengthwise. Fillets or slices
were pressed between two glass plates of 20x30 ¢cm
in size and placed on a candling table over a
fluorescent light source. Flesh parasites were easily
discernible against the white muscle background.
Parasites were removed from the flesh and their
blastocyst, counted, relaxed in fresh water or saline
solution, flattened, fixed in alcohol and stored in a
mixture of 70% ethanol and 5 % glycerol.

Specimens were stained in  acetic-carmine,
dehydrated, and mounted in Canada balsam. Some
specimens were embedded in paraffin wax, cutto a
thickness of 5-7 um, and stained with haematoxylin
and eosin (Hibiya, 1992). The species were
identified following Campbell & Beveridge, 1994,
2000; Carvajal & Rego, 1985; Dollfus, 1942; Palm,
2000; and Yamaguti, 1934,

Results

1. Detected Trypanorhyncha (Diesing, 1863)

The present study yielded 4 trypanorhynch
species, namely, Callitetrarhynchus speciosus
(Linton, 1897), Dasyrhynchus thomasi {(Palm,
2000), Pintneriella musculicola (Yamaguti, 1934),
and Poecilancistrum caryvophyllum (Diesing, 1850)
(Table 1.). Of the 42 studied fish species, only 6
were found infested within their musculature. D.
thomasi and P. caryophyllum occurred in a single
host fish species only, while P. musculicola was
found in 3 and C. speciosus in 2 different host fish
species {Table 1).




76

Trypanorhynch Cestodes from the Musculature of Commercial Fishes

Table 1: Occurrence of Trypanorhynch cestodes in the musculature of fish species from the Arabian Gulf

Species Length {cm)  No. examined % Cestode species
Acanthopagrus berda 34 - 35 2 n.i
Acanthopagrus bifasciatus 27 - 30 6 n.i
Aphoreus rutilanus 25 1 n.i
Arius thalassinus 50 1 n.i
Caesio sp. 32.5-36 5 i
Cephalopholis hemistikios 19 - 40 23 8.7 C.speciosus
Cheimerius nufar 28.5-39.5 30 n.i
Dussumieria acuta 17.5-19.5 25 n.i
Epinephelus areolaius 25.5-56.5 38 n.i
Epinephelus chlorostigma 34.5 - 88 138 15.2 P.musculicola
Epinephelus tauvina 28 -95 108 14.8 P.musculicola
Eurvglossa orientalis 29 - 46 5 n.i
Halichoeres stigmaticus 29 - 345 9 n.i
Himiramphus far 23 - 26.5 5 n.i
Johinus maculatus 29 -62 27 48.1 P. caryophyilum
Lethrinus nebulosus 27.5-63 226 35 P. musculicola & C.speciosus
Liza alata 36 - 37 5 n.i
Lutjanus ehrenbergi 17-37.5 16 1.
Lutjanus malabaricus 20.5 - 48.5 14 1n.i
Nematalosa nasus 10-12 4 n.i
Nemipterus japonicus 27 -53 9 n.i
Pampus argenteus 32 1 ni
Parastromateus niger 35.5~36.5 5 n.d
Pardachirus marmoratus 23.5-345 8 n.i
Parupeneus heptacanthus 23-36 10 n.i
Plectorhinchus gaterinus 265-455 15 n.i
Plectorhinchus picirs 33 1 n.i
Pomacanthus maculosus 30.5 1 n.i
Pomadasys argenteus 35 - 58 8 nli
Psettodes erumei 36-57.5 22 31.8 D.thomasi
Rastrelliger kanagurta 11.5-20 6 n.i
Rhabdosargus haffara 31-33 5 n.i
Scolopsis taeniatus 20-22.5 2 n.i
Scomberomorus commerson 58 - 65 10 1.
Seriolina nigrofasciata 345-535 10 n.i
Siganus canaliculatus 20-37.5 19 n.i
Sorsogona tuberculata 54.5 1 n.i
Sphyraena obtusata 38.5 - 58 13 n.i
Squrida tumbil 25 1 n.i
Trachurus indicus 24 -43 15 n.i
Trichiurus lepturus 65 - 84.5 14 n.i
Tylosurus crocodilus 69.5 - 91 3 n.i

867 7.73

n.i = non-infected

The blastocysts of the different Trypanorhyncha
were distinguishable by their different shapes, sizes
and colours. The plerocercoids of P. musculicola,
which were removed from the muscle of
Epinephelus chlorostigma (Forskdl, 1775), E.
tauvina (Forskal, 1775) and Lethrinus nebulosus

(Forskal, 1775) (Fig.1), were long, white in colour,
and 3 — 6 cm in total length. They appeared as
illustrated by Yamaguti (1934). . The blastocysts of
D. thomasi, which were found in Psettodes erumei
{Bloch & Schneider, 1801), were white in colour,
large in size, and oval in shape (Fig.2). Blastocysts
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of (. speciosus, which were isolated from L.
nebulosus, ranged from 1 — 3 cm and were also
white in colour. Black coloured blastocysts of C.
speciosus were detected in the musculature of
Cephalopholis hemistiktos (Ruppell, 1830) (Fig.
3).The plerocercoids of P. caryophyllum, which
were found in the muscle of Johinus maculatus
(Bloch & Schneider, 1801), were white or yellow in
colour, oval in shape, and had a very long appendix
between 6 - 19 cm in total length (Fig.4)

77

The characteristic site of infestations as well as
the parasite distribution within the muscle varied.
Both the plerocercoids of P. musculicola and C.
speciosus from L. nebulosus were usually found
within the muscle layers of the posterior part of the
caudal peduncle (Fig.1), while those of D. thomasi
were found in the muscles of the whole tail region
(Fig. 2). The plerocercoids of P. caryophyllum
usually infested the muscle of the trunk region,
while those of C. speciosus from C. hemistiktos
were removed from the abdominal muscle (Fig.3)
(Table 2).

Table 2: Infestation site of Trypanorhynch plerocercoids in the fish musculature.

Parasite species D, thomasi, P, caryophyllum D, thomasi P. musculicola
P. caryophyllum, C. speciosus C. speciosus,
D. thomasi
Fish species Trunk region Abdominal Between vertebral Tail region
region spines
Epinephelus chlorostigma - - - .
Epinephelus tauvina - - - e
Lethrinus nebulosus - - - .
Psettodes erumei + - ot 4t
Johinus maculatus e ++ - -
Cephalopholis hemistiktos - -+ - -
2. Prevalence and intensity of infestation L. nebulosus, P. erumei, J. maculatus, F.

The total prevalence of trypanorhynch
infestation among the investigated fish was 7.73 %.
The highest prevalence of infestation was found in
J. maculatus (48.2%), followed by P. erumei
(31.8%), E. chlorostigma (15.2 %), E. tauvina
(14.8%), C. hemistiktos (8.7%), and L. nebulosus
(3.5 %) (sec, Table 1).

The highest mean intensity of infestation with
Trypanorhyncha plerocercoids was found in P
erumei (18 (1-45) larvae per fish). A moderate mean
intensity of infestation was detected in E.
chlorostigma (6.6 (3 - 12) larvae per fish), followed
by E. tauvina (5.4 (2 - 16) larvae per fish) and C.
hemistiktos (4.5 (1 - 8) larvae per fish). The lowest
mean intensity of infestation was found in J
maculaius (2.9 (1 - 10) larvae per fish) and L.
nebulosus (2.8 (1 - 5) larvae per fish).

The prevalence and intensity of trypanorhynch
infestation within the different fish species was
directly related to the host length, as given in Tables
4-10. In all 6 fish species, the prevalence, intensity
and mean intensity of infestation increased with fish
length. The smallest length class (27.5 —~ 39 ¢cm) of

chlorostigma, and E. jauvinag were not infested with
the respective parasite species, and C. hemistiktos of
the same length class was found infested with a
prevalence of 5%. The medium length class (40-50
cm) had a medium infestation rate, with C.
hemistiktos (33.3%), J. maculatus (22.2%), P.
erumel (14.3%), and L. nebulosus (1.6% for P.
musculicola and 0.8 % for C. speciosus). E.
chlorostigma and E.  tauwvina were free of
trypanorhynchs. The largest length class (> 50 cm)
had the highest prevalence of infestation, with J.
maculatus (78.6%), P. erumei (60%), E. tauvina
{20.8%), E. chlorostigma (17.9%) and L. nebulosus
(5% for P. musculicola and 3.3% for C. speciosus).

Similarly, the mean intensity was highest in the
largest length class, and decreased with decreasing
fish length. In the »30 cm class type, the mean
intensity was 20.8,6.6, 5.4, 3.1 and 3.3 /4 larvae per
fish for P. erumei, E. chlorostigma, E. rauvina, J.
maculatus and L. nebulosus respectively, while that
within the length class 40-50 cm was lower, 1, 0, 0,
2 and 1.5/2 larvae per fish respectively. The highest
mean intensity of the same length class was found in
C. hemistiktos (8 larvae per fish). C. hemistiktos
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was the only infested fish species in the smallest
length class, between 27.5 — 39 cm in total fish
length, with a mean intensity of 1 larvae per fish.
The smallest infestation size for the different fish
species was 35 cm in C. hemistiktos, 40 cm in L.
nebulosus, 45 cm in J. maculatus, 48 cm in P.
erumei, 74 cm in E. chlorostigma and 79 c¢m in E.
tauvina.

3. Seasonality

[t was observed that the highest prevalence of
infestation among the infested fish occurred during
June 1998 (100%), followed by September 1999
(42.85%), March 1999 (29.82%), and July 1998
(27.27%). The seasonality of infestation for the
different trypanorhynch species is given in Table 3.

Trypanorhynch Cestodes from the Musculature of Commercial Fishes

The plerocercoids of D. thomasi, which were
isolated from P. erumei, reached the highest
prevalence of infestation in June 1998 and May
1999 (both 100%), followed by October 1999
(40%). P. musculicola, which was isolated from the
muscle of E. chiorostigma, E. tauvina and L.
nebulosus, showed the highest prevalence in March
1999 (30.35%), July 1998 (27.27%), and September
1998 (21.42%). Similarly, there was a conspicuous
higher prevalence of infestation in September 1999
(9 %), May 1999 (50%) and lower in October 1999
(4 %) in J. maculatus infested with P. caryophyllum.
The prevalence of infestation among C. hemistiktos
infested with C. speciosus reached maximum
infestation rate in December 1999 (100%), and
those of C. speciosus that parasitizes L. nebulosus
reached 5.56% in August 1998.

Table 3: Prevalence of the infestation with Trypanorhyncha larvae during the different months of study

Date L. nebulosus P. erumet Jomaculatus  C.-hemistiktos - E. chlorostigma E. tauvin

No. No. % Noo No. % No. No % No. No. % No. No. % No. No. %

Exam. Infect. Exam. Infect. Exam. Infect. Exam. Infect, Exam. Infect, Exam. Infect.
June 98 6 0 O 2 2100 0 0 0 0 0 0O 0 0 0 0 0 O
July 98 22 522730 0 0 60 0 0 0 0 O 0 0O 114 3636
August 98 54 3 550 0 O 0 0 0 0 0 O 8 0 0 0 0 O
September 98 0 0 0 0 0 O 0 0 O 0 0 0 0 0 O 14 3 2143
October 98 5 0 0 0 0 0 0 0 0 1 0 0 0 0 O I 0 0
November 98 0 0 O 0 0 0 0 0 0 0 0 O 0 0 0 0 0 O
December 98 0 0 O 0 0 O 0 0 O 0 0 0 0 0 O 0 0 O
January 99 4 0 0 0 0 O 0 0 O 1 0 0 0 0 O I 0 O
February 99 52 0 0O 30 0 0 0 0 6 0 0 37 9 243221 O O
March 99 30 0 1 0 0 0 0 0 0 0 0 21 8 3810132 9 2813
April 99 30 0 0 0 O 1 0 0 1 0 0 52 4 769 4 0 0
May 99 8 0 0 2 2100 2 1 5 0 4 0 0 2 0 0 6 00
June 99 12 0 0O 0 0 O 3 1 3333 5 1 20 2 0 0 9 0 0
July 99 4 0 0 2 0 0 1 0 O 2 0 0 30 0 1 0 O
August 99 50 0 2 0 0 4 0 0 2 0 0 2 0 0 2 0 0
September 99 50 0 1 0 0 10 9 90 I 0 0 2 0 0 2 0 0
October 99 5 0 0 5 2 40 5 2 40 2 0 0 5 0 O 4 0 O
November99 @ 36 0 0O 3 1 333311 0 O 1 0 0 30 0 0 0 0
December 99 30 0 1 0 0 60 0 0 1 1100 0 0 0 0 0 O
January 2000 0 0 O 0 0 O 0 0 O 0 0 O 0 0 O 0 0 O
February 2000 1 0 O 0 0 O 0 0 O 1 0 0 0 0 O 0 0 O
March 2000 4 0 0 0 0 0 0 0 O 1 0 0 1 0 0O 0 0 0
Total 226 8 35422 7 318227 13 481523 2 87138 21 1522108 16 148
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4. Histopathology

Fish specimens infested with trypanorhynch
cestodes in their muscles showed no clinical
abnormalities, but in post-mortem examination, the
plerocercoids were easily visibly by naked eye
against the whitish fish musculature. The worms
were found in whitish, yellowish or blackish cysts of
different size within the muscle tissue (see, Figs. 1 —
4). Muscles of highly infested fish showed severe
inflammatory reaction around the plerocercoids
(see, Fig. 2).

In histopathological examination, several
severe host reactions due to the presence of
trypanorhynch cestodes in the musculature could be
observed. The muscles of E. chlorestigma, E.
tauvina and L. nebulosus, which were heavily
infested with P. musculicola, showed atrophied
muscle fibers and oedema around the plerocercoids
(Fig. 8). In contrast, the musculature of P. erumei
showed oedema only (Fig. 9). J. maculatus muscles,
which were highly infested with P. carvophylium,
were surrounded with atrophied muscle and showed
severe inflammatory reactions (Fig. 10). The
musculature of C. hemistiktos, which was infested
with C. speciosus, showed a delicate layer of fibrous
connective tissue around the plerocercoids (Fig.11).

Discussion

Trypanorhynch cestodes are widely spread
within the world oceans. About 200-250 species
belonging to the cestode order Trypanorhyncha are
currently recognized (Palm, 1997b), occurring
around all continents (see Bates, 1990). According
to numerous authors (Dollfus, 1942; Mehl, 1970; El
Naffar, et al. 1992; Palm, et af. 1993; 1994; and Sao

Clemente, et al. 1997), these cestodes use
invertebrates  (small  crustaceans) as  first
intermediate hosts, with teleosts and some

invertebrates as second intermediate or paratenic
hosts. The adult cestodes are parasites of
elasmobranchs such as sharks, skates and rays. The
present larvae recovered from the musculature of
Arabian Gulf teleost fishes all represent larval
trypanorhynch stages, illustrating the role of the
infested teleosts in the Arabian Gulf food chain.
While C. speciosus was already recorded from
the Arabian Gulf by Kardousha (1999), the presence
of D. thomasi, P. musculicola, and P. caryophyllum
is new for this locality. Knowing the latter already
as a worldwide distributed species, P. musculicola
was earlier recorded from Chrysophyrys auratus
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and Epinephelus akaara from Japan (Yamaguti,
1934; Campbell & Beveridge, 2000), and D.
thomasi has been recently described from P. erumei
from the southern Sumatra coast, Indonesia (Palm,
2000). Kardousha, 1991; El Naffar, ef al. 1992 and
Al-Ghais & Kardousha, 1994, earlier recorded
Floriceps sp. from the viscera of several
Arabian Gulf fish (coast of United Arab Emirates),
and Kardousha (1999) reported 14 further
trypanorhynch  species, belonging to the
genera Callitetrarhynchus, Grillotia, Nybelinia,
Otobothrium, Progrillotia, Pseudogrillotia,
Pseudotobothrium, Pterobothrium, Pterobothrioides,
and Tentacularia. Thus, a total of 18 different
trypanorhynch species are known to occur in the
Arabian Gulf.

Kardousha (1999) found 33 of 42 studied fish
species to be infested with trypanorhynch cestodes,
with  Callitetrarhynchus gracilis infesting 20
different  fish species. Only 2  species,
Pterobothrium heteracanthum and Pseudogrillotia
spratri, were isolated from the fish musculature,
while the other species were found in the mesentery
or the body cavity. These findings correspond to
records from other localities, where for example C.
gracilis also was the most predominant species
(Palm, et al. 1994; Palm, 1997b). Similarly, the
trypanorhynch species that were recorded during the
present study were also found in the fish
musculature of the same or related fish species at
other localities. Thus, the trypanorhynch cestode
fauna from the Arabian Gulf is characterized by
widely distributed species, being similarly abundant
and inhabiting a similar site in the fish second
intermediate host as already observed in other parts
of the world oceans. This implies that several further
trypanorhynch species might occur within the Gulf
region, in crustacean, teleost or elasmobranch hosts
that have not yet been studied.

The total prevalence of infestation with
trypanorhynch cestodes in the musculature reached
7.73% (see, Table 1). This prevalence is higher than
that recorded by Obiekezie, et al. (1992) in Nigeria
(0.44%) and Palm, er al. (1993) in the Philippines
(2.25%). On the other hand, high prevalence of
infestation were obtained by Sao Clemente, e al.
(1997) (55.75%) in Brazil, and Abu-Zinada, 1998
(29.4%) in Saudi Arabia (Coast of Red Sea). Such
differences can be explained by the fact that the
combination of selected fish species and fish size
are the major important factors in the total
prevalence of musculature infestations during a
survey for trypanorhynch flesh parasites. This is



80 Trypanorhynch Cestodes from the Musculature of Commercial Fishes ...

underlined by the present study, which shows a

Table 8. : Size of Cephalopholis hemistiktos and its

direct relationship between the host length and the  degree of infestation with Callitetrarhynchus
prevalence and intensity of infestation (see Tables 4 speciosus
— 10}, which is in accordance with Sao Clement, er Length (cm)
al. (1997) and Palm & Overstreet (2000a). 27.5-39 40 - 50 > 50
Table 4. : Size of Lethrinus nebulosus and its degree No. Examined 20 3 -
of infestation with Pintneriella musculicola Prevalence % 5 33.3 -
L h Intensity 1 8 -
ength (cm) Mean intensity 1 8 *
27.5-39 40-50 >50
g&g’fgﬁéﬂ% 402 1123 650 Table 9. : Size of Epinephelus chlorostigma and its
Intensity 0 1to 2 1165 degree of infestation with Pintneriella musculicola
Mean intensity 0 1.5 3.3 Length (cm)
27.5-39 46 -50 > 50
Table 5. : Size of Lethrinus nebulosus and its degree No. Examined 14 7 117
of infestation with Callitetrarhynchus speciosus Prevalence % 0 0 17.9
Length (cm) Intensity 0 0 3w 12
27.5-39 40 - 50 >50 Mean intensity 0 0 6.6
No. Examined 42 124 60 Table 10. : Size of Epinephelus tauvina and its
Prevalence % 0 0.8 33 degree of infestation with Pintneriella musculicola
Intensity 0 2 JtoSs Length (cm)
Mean intensity 0 2 4
27.8-3% 40-50 > 50
. . No. E i 77
Table 6. : Size of Psettodes erumei and its degree of 0. Examined 13 '8
festation with Dasvrfvnchis th i Prevalence % 0 : g 20.8
1 10N 1 ASYVFRYNCAWS INOMAS! Intensity 0 0 2 to 16
Length (em) Mean intensity 0 0 54

27.5-39 40-50 > 50
No. Examined 5 7 10
Prevalence % 0 14.3 60
Intensity 0 i 2to 45
Mean intensity O 1 20.8

Table 7. : Size of Johinus maculatus and its degree
of infestation with Poecilancistrum carvophvlium

Length (cm)

27.5-39 40 -50 > 50
No. Examined 4 9 14
Prevalence % 0 222 78.6
Intensity 0 2 {to 10
Mean intensity 0 2 3.1

The present study also indicates a seasonal
variation in infestation rates, as exemplified by a
maximum infestation rate for several species during
the spring and summer months. The highest
prevalence of infestation for D. thomasi was
recorded in June 1998 and May 1999 (100%) and
those of P. musculicola in March 1999 (30.35%). P,
carvophyllum reached a maximum rate of
infestation in September 1999 (90%). Palm &
Overstreet (2000a) reported an annual variation in
the occurrence of Orobothrium cysticum in
butterfishes, and also noted a slight seasonal
variation between July and September 1988 along
the northeast American coast. In contrast, C.
speciosus in the Arabian Gulf reached a maximum
infestation rate in December 1999 (100%). At
present, the seasonal and annual variations in the
occurrence of trypanorhynch cestodes are not really
understood. Palm & Overstreet {2000a) proposed
that the reason for temporal and spatial differences
among infective intermediate hosts is probably
related to differences in the abundance of
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elasmobranch definitive hosts and to natural
fluctuations in environmental conditions, which
might especially influence the total abundance of
the suitable crustacean first intermediate hosts.

The fish infested during the present study
showed no visible abnormal clinical signs, but the
post-mortem examination revealed the presence of
the plerocercoids with variable shape, size and
colours within the muscle tissue (see, Figs. 1-3).
The plerocercoids of the P. musculicola and C.
speciosus were white (see, Fig.l), while the
plerocercoids of P. caryophyllum (Spaghetti worm)
were whitish or yellowish in colour (see, Fig4). D.
thomasi appeared white (see, Fig2), and C.
speciosus was also found in black coloured
blastocysts (see, Fig.3), which were earlier recorded
by Palm (1997b) for Callitetrarhynchus gracilis.
Palm & Overstreet (20002) associated the yellowish
and black appearance of the encapsulation around
the plerocerci in some larger fish with the worm
longevity in the host. Yellowish encapsulations in
the muscle infestation of P. caryophyllum in
Cynoscion nebulosus were suspected to be at least 2
years old (Overstreet, 1977). The present study
demonstrates that larger fish had a higher
prevalence and intensity of infestation than smaller
ones. This can be either explained by an
accumulation of parasites due to the longevity of the
plerocercoids, or by a better access of larger fish to
the parasites’ intermediate hosts.

The effects of larval cestodes on the host fish
include growth retardation and a lower condition
factor (Hoffmann, er al 1986), tissue disruption,
metabolic disturbances (Richards and Arme, 1981;
Radhakrishnan, er al. 1983; Rosen & Dick, 1984),
and even mortality in heavy infestation (Bussieras
and Aldrin, 1965; Adjei, ez al. 1986). Moreover, the
swimming speed of fish may be reduced by
helminth infestation in the musculature (Sprengel
and Liichtenberg, 1991; Rohlwing, e al. 1998). In
our study, the results of histopathological
examination proved that the muscles of heavily
infested fish showed atrophied muscle fibers,
oedema and severe inflammatory reaction around
the plerocercoids. Thus, it can be expected that fish
heavily  infested with  muscle inhabiting
trypanorhynchs become negatively influenced by
this infestation, which might also lead to a higher

&1

natural mortality. Palm, ef ¢l (1994) stated that
trypanorhynchs might influence infected hosts in
that they would fall easier prey to the final hosts and
increase chances for successful transmission.
However, the severe inflammatory reaction
observed in the present study also demonstrates a
possible strong host reaction to the parasites, which
also can be disadvantageous for the trypanorhynch.
Several authors have recorded degenerated cestodes
in the fishes (see Palm & Overstreet, 2000a), which
have died due to the strong host response of the fish
intermediate host.

The present study was carried out to gain
information on the current import of parasitized fish
species into Saudi Arabla., We conclude that
trypanorhynchs are common muscle inhabiting
parasites in several food fishes, which are imported
through the neighboring countries. However, as
mainly larger fish specimens were found infested,
we can estimate a size from which the possible
infestation with trypanorhynchs is more likely. The
estimated safety sizes {(no trypanorhynchs in smaller
sized fish) are 35 ¢cm in C. hemistiktos, 40 cm in L.
nebulosus, 45 ¢m in J. maculatus, 48 c¢m in P.
erumei, 74 cm in E. chlorostigma and 79 cm in E.
tauvina. This information will help to identify a
standard size for imported fresh marine fish from
the neighboring countries into the Eastern Province
of Saudi Arabia. It is of vital importance for fish
consumers as well as the fish processing industry
and fish dealers to avoid fish being marketed with a
heavy trypanorhynchiasis.
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Fig.1: The plerocercoids of Pintneriella muscolicola concentrated at the caudal peduncle of Lethrinus
nebulosus.

Fig.2: Large numbers of the plerocercoids of Dasyrhynchus thomasi within the muscle tissue of Psettodes
erumel. Sever hemorrhage (arrows) occurred around the plerocercoids.

Fig.3: Black coloured blastocyst of Callitetrarhynchus speciosus from the musculature of Cephalopholis
hemistiktos.

Fig.4: The plerocercoids of Poecilancistrum caryophyllum (Spaghetti worm).



M A Hassan, HW Palm, M A Mahmoud and F A Jama

Fig.5: Scolex of Pintneriella muscolicola with four everted tentacles and 2 bothridia.

Fig.6: Scolex of Dasyrhynchus thomasi.

Fig.7: Blastocyst of Callitetrarhynchus speciosus.
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Fig.8: Muscle of Lethrinus nebulosus infested with Pintneriella muscolicola, note large parasites deeply
penetrating the muscular tissue, which is surrounded by atrophied muscle fibers (at) and oedema (oe).

Fig.9: Psettodes erumei, part of the parasite embedded between the muscle fibers together with oedema (oe).

Fig. 10: Johinus maculatus muscle infested with Poecilancistrum caryophyllum, cross section of the parasite
with serrated borders (se) and surrounded by atrophied muscle (at) and sever inflammatory reaction (in).

Fig.11: Muscle of Cephalopholis hemistiktos infested with Callitetrarhynchus speciosus, characteristic
parasite between the muscle bundles surrounded by a delicate layer of fibrous connective tissue.



M A Hassan, H W Palm, M A Mahmoud and F A Jama

References

Abu-Zinada, N.Y. (1998) Observations on two larval
cestodes from Red Sea fishes at Jeddah, Saudi Arabia.
Vet Med. J., Giza 46(2): 193-197.

Adjei, E.L., Barnes, A. and Lester, R.J.G. (1986)
A method for estimating possible parasite-related host
mortality, illustrated using data from
Callitetrarhynchus gracilis (Cestoda: Trypanorhyncha)
in lizard fish (Saurida spp.). Parasitology 92: 227-243.

Al-Ghais, S.M. and Kardousha, M.M. (1994) Study on
some helminth parasites larvae common in Arabian
Gulf fish: A comparison between west and east coasts
of UAE. Arab Gulf J. Scient. Res. 12 (3): 559 - 571.

Bates, R.M. (1990) A checklist of the Trypanorhyncha
(Platyhelminthes: Cestoda) of the world (19351985},
National Museum of Wales, Cardiff, Zool. Ser. 1; 1-
218.

Bussieras, J. and Aldrin, J.F. (1965) Une tetrarhynche
osevasculaire des thons du golf de Guinee due aux
larvaes plerocercus de Dasyrhynchus talismani (R.
Ph. Dolifus, 1935), Rev. Elev. Med. vet. Pays trop.
182: 137-143.

Campbell, R .A. and Beveridge, 1. (1994) Order
Trypanorhyncha Diesing, 1863. Keys to the Cestode
Parasites of Vertebrates. /n: Khalil, L.F., Jones, A.
and Bray, R.A (eds.) CAB International,
Wallingford, pp. 51-148,

Campbell, R.A. and Beveridge, L (2000) A
redescription of  Pinmeriella  Yamaguti, 1934
{Cestoda: Trypanorhyncha) and an examination of its
systematic position. Systematic Parasitology 47: 73-
78,

Carvajal, J. and Rego, A, (19385) Critical studies on the
genus Callitetrarhynchus (Cestoda: Trypanorhyncha)
with recognition of Rhynchobothrium speciosum
(Linton, 1897) as a valid species of the genus
Callitetrarhynchus. System. Parasitol. 7: 161-—167.

Collins, M.R., Marshall, M.]. and Lancian, C.A.
(1984 The distribution of  Peecilancisirum
caryophylium (Trypanorhyncha) plerocercoids in
spot, Leiostomus xanthurus Lacepede, and spotted
seatrout, Cynoscion nebulosus (Cuvier). Journal of
Fish Biology 25: 63-68.

Dolifus, R.P. (1942) Fwdes critiques sur les
Tetrarhynques du Museum de Paris. Arch. Mus. Hist.
Nat. Paris 19: 1-466.

El Naffar, M.K.L, Gobashy, A.F,, El Etreby, 5.G. and
Kardousha, M.M. (1992} General survey of
helminth parasites genera of Arabian Gulf fish (coasts
of United Arab Emirates). Arab Gulf J. Scient. Res. 10
(2): 99-110.

Grabda, J. (1977) Swdies on parasitation and
consumability of Alaska pollack, Theragra
chalcogramma (Pall.). Acta Ichthyol. Piscat. 7: 15—
34.

Hibiva, T. (1992) An Atlas of Fish Histology.Vol I,
Kodansha Ltd., Tokyo. pp 1-5.

85

Hoffmann, R., Kenndy, C. R. and Meder, J. (1986)
Effects of Eubothrium salvelini Schrank, 1790 on
arctic charr, Salvelinus alpinus L., in an alpine lake.
Journal of Fish Diseases 9. 153157,

Kardousha, M.M. (1991) Siudies on parasites of some
economically important fishes from Arabian Gulf
region. Ph.D.Thesis, Suez Canal Univ,, Egypt.

Kardousha, M.M. (1999) Helminth parasite larvae
collected from Arabian Gulf fish. IL. First record of
some trypanorhynch cestodes from economically
important fishes. Arab Gulf J. Scient. Res. 17(2): 255-
276.

Mehl, J.A.P. (1970) Two flesh parasites of barracouta
(Teleostei: Gempylidae) from eastern Cook Strait.
New Zealand Journal of Marine and Freshwater
Research 3: 241247,

Obiekezie, A. L, Anders, K., Lick, R, Méller, H. and
Palm, H.W. (1992) External lesions and flesh
parasites in commercial fishes of Nigerian inshore
waters. Aguatic Living Resources 5: 173-183.

Overstreet, R.M. (1977) Poecitancistrum caryophyllum
and other trypanorhynch cestode plerocercoids from
the musculature of Cynoscion nebulosus and other
sciaenid fishes in the Gulf of Mexico. J.Parasitology
63: 780-789.

Overstreet, R.M. (1978) Trypanorhynch infections in
the flesh of sciaenid fishes. Marine Fish Review 40:
37-38.

Palm, H.W. (1997a) Trypanorhynch cestodes of
commercial fishes from northeast Brazilian coastal
waters. Memorias Instituto Oswaldo Cruz, Rio de
Janeiro 92(1): 69-79.

Palm, H.W, (1997b) An alternative classification of
trypanorhynch cestodes considering the tentacular
armature as being of limited importance. Systemaric
Parasitology 37; 81-92.

Palm, H.W. (2000) Trypanorhynch cestodes from
Indonesian coastal waters (East Indian Ocean). Folia
Parasitologica 47: 123-134.

Palm, HW. and Overstreet, R. (20002) Orobothrium
cysticum (Cestoda: Trypanorhyncha) from the muscle
of butterfishes (Stromateidae). Parasitol. Res. 86: 41-
53.

Palm, H. W, and Overstreet, R. (2000b) New records of
trypanorhynch cestodes from the Gulf of Mexico,
including Kotorella pronosoma (Stossich, 1901} and
Heteronybelinia palliata (Linton, 1924) comb. n.
Folia Parasitologica 47: 293-302.

Palm, H.W., Moller, H. and Petersen, F. (1993)
Crobothrium penetrans (Cestoda; Trypanorhyncha) in
the flesh of belonid fish from Philippine waters. Ins. J.
Parasitol. 23(6): 749-755.

Palm, HW., Obiekezie, A.1. and Mioller, H. (1994)
Trypanorhynch cestodes of commercial inshore fishes
of the West African coast. Aquatic Living Resources
7:153-164.

Radhakrishnan, S., Nair, N.B. and Balasubramanian,
N.K. (1983) Gymnorhynchus gigas plerocercoid
(Cestoda: Gymnorhynchidae) infection of the liver of



86 Trypanorhynch Cestodes from the Musculature of Commercial Fishes ...

Diodon Aystrix (Pices: Diodontidae). 1. Biochemical
composition of infected fish. Acta Ichthyol. Pisc. 13
141-147.

Reimer, LW, (1984) Hiufig auftretende
Helminthenlarven im Fleisch tropischer Fische.
Wissenschaftliche Konferenz an der Wilhelm Plek-
Universitit Rostock: 82— 84.

Richards, K.8. and Arme, C. (1981) The effect of the
plerocercoid larva of the pseudophyllidean cestode
Ligula intestinalis on the musculature of the bream
(Abramis brama). Z.Parasitenk. 65: 207-215.

Rohiwing, T., Palm, H.W. and Rosenthal, H. (1998)
Parasitation  with  Pseudoterranova  decipiens
(Nematoda) influences the survival rate of the
European smelt Osmerus eperlanus retained by a
screen wall of a nuclear power plant. Diseases of
Aquatic Organisms 32: 233-236.

Rosen, R. and Dick, T. A. (1984) Growth and migration
of the plerocercoids of Triaenophorus crassus Forel
and pathology in experimentally infected whitefish
Coregonus clupeaformis (Mitchill). Can.J. Zool. 62:
203-211.

Sakanari, J.A, and Moser, M, (1986) Leston-induction
by the plerocercoids Lacistorhynchus  tenuis
(Cestoda) and wound healing in the siriped bass,
Morone saxatilis (Walbaam). Journal of Fish Biology
28: 289-296.

Sao Clemente, 5.C., Dasilva, C.M. and Gottschalk,
Y.5. (1997) Prevalence and intensity of the infection
of trypanothynch cestodes in Bluefish, Pomatomus
saltatrix (1), in the Rio De Janeiro coastline, Brazil.
Parasitol al Dia. 21; 54-57.

Seyda, M. (1876) On a case of a mass invasion of cestode
Gymnorhynchus  gigas {Cuvier, [817) larvae in
muscles of Brama raii (Bloch, 1791). Acta Ichthyol.
Pisca. 6: 59-65.

Sprengel, G. and Liichtenberg, H. (1991) Infection by
endoparasites reduces maximum swimming speed of
European smelt Osmerus eperlanus and European eel
Anguilla anguilia. Dis. Aquat. Org. 11: 3135,

Subhapradha, C.K. (1955} Cestode parasites of fishes
of Madras coast. Indian Journal of Helminthology T:
41-132.

Szuks, H., Kamann, U. and Brandt, K. (1975) Zur
Parasitierung von Brama raii Bloch, 1791 aus dem
nordwestafrikanischen Schelfgebiet.
Wissenschaftliche  Zeitschrift der Pddagogischen
Hochschule Giiestrow 2: 199-213.

Yamaguti, S. (1934) Studies on the helminth fauna of
Japan, Part 4. Cestodes of fishes. Japanese J. Zoology
6: 1-112.

Received 21/10/2001, in revised form 5/5/2002



