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Abstract
The fisheries of bonyfishes are of commercial importance in the southern part of the Caspian
Sea, but there are few reports about their pathogens in this area. In the present study, a total of
983 samples of fifteen fish species, including Esox lucius (n=167) , Carassius carassius (n=42), Abramis
brama orientalis (n=50) , Perca fluviatilis (n=155), Chalcalburnus chalcoides (n=51), Tinca tinca (no=70),
Scardinius erythrophthalmus (n=119), Barbus capito (n=5) , Aspius aspius (n=5), Silurus glanis (n=69),
Neogobius fluviatilis (n=43), N. kessleri (n=14), N. caspius (n=33), N. melanostomus (n=10), N. bathybius
(n=24) and Salmo trutta m. fario (n=126) were taken from some water resources in the south- west
of the Caspian Sea (Guilan province, Iran) from September 2001 to October 2003. After recording
biometric characteristics of the fishes, standard necropsy and parasitology methods were used
for finding the parasites. The nematodes were fixed in 70% ethyl alcohol, cleared in lactophenol
and then identified by parasite identification keys. Standard statistical computations (mean,
standard deviation, range and prevalence) were carried out by Microsoft Excel (Office 2000).
In the present study, seven nematode species were found in the fifteen fish species: Raphidascaris
acus was found in E. lucius, P. fluviatilis and S. glanis; R. acus larvae were found in C. carassius, T.
tinca, A. brama orientalis and S. erythrophthalmus; Eustrongylides excisus (L) was found in E. lucius,
P. fluviatilis, S. glanis, N. fluviatilis, N. kessleri, N. caspius, B. capito and A. aspius; Anisakis sp. (L)
was found in C. chalcoides, N. bathybius and B. capito; Camallanus lacustris was found in P. fluviatilis,
E. lucius and T. tinca; Dichelyne minutus was found in N. fluviatilis, N. kessleri, N. caspius, N.
melanostomus and N. bathybius; Raphidascaroides sp. (L) was found in S. glanis; Cystidicoloides
ephemeridarum was found in Salmo trutta m. fario.

* Corresponding author’s email: msattari647@yahoo.com

Introduction
Among the agents of fish diseases, an
important position is occupied by the parasitic
worms to which the nematodes (Nematoda)
belong; these attack most body organs of
fishes, parasitizing them as adults or as larvae.
The nematodes are not only common
parasites of freshwater fishes, but they also
constitute a significant part of the parasite
fauna of marine and brackish water fishes. It

is worth mentioning that, in some regions, fish
nematodes also represent an important public
health problem, because fish may be a source
of serious nematode diseases of humans, for
example anisakiasis, gnathostomiasis or
intestinal capillariasis (Moravec, 1994).

Nematodes of some bonyfish species in the
Caspian Sea and its basin have been reported
by several authors. Mokhayer (1972) reported
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five nematode species (including Contracaecum
osculatum baicalensis, Anisakis sp., Rhabdochona
acuminata, R. filamentosa and Capillaria sp.)
from 395 samples of eleven bonyfish species
in Sefid-Rud River. Pazooki and Masoumian
(2001) reported seven nematode species
(including Rhabdochona fortunatowi, R. hellichi,
R. denudata, Raphidascaroides sp., Cucullanus
sp., Raphidascaris acus and Dichelyne minutus)
from 285 samples of seven different species
in the southwest of the Caspian Sea.

There are also other reports about nematodes
of some bonyfishes in this area (Eslami et al.,
1972; Eslami & Mokhayer, 1977; Eslami &
Kohneshahri, 1978; Sattari, 1996; Shamsi et al.,
1998; Pazooki & Aghlmandi, 1998). In the
present study, however, attempts were made
to study some other water resources that have
not previously been studied.

Materials and methods
Fifteen fish species were taken from
September 2001 to October 2003. A total of 983
samples were examined. The study areas were
some water resources in the south – west of
the Caspian Sea (Guilan province – Iran)

including Anzali wetland (with a surface area
of 100 km² and 20 fish species), Amirkelayeh
wetland (with a surface area of 1230 hectares
and fifteen fish species), Boojagh wetland
(with a surface area of 80 hectares and 25 fish
species) and the bonyfishes caught from the
inshore area of the Sea. In addition, some
samples from two rivers (Chesli R. and
Khorma R.) were examined (Figures A, B).
The fish species comprised Esox lucius
(n=167), Carassius carassius (n=42), Abramis
brama orientalis (n=50), Perca fluviatilis (n=155),
Chalcalburnus chalcoides (n=51), Tinca tinca
(n=70), Scardinius erythrophthalmus (n=119),
Barbus capito (n=5), Aspius aspius (n=5), Silurus
glanis (n=69) Neogobius fluviatilis (n=43),
N. kess ler i  (n=14) ,  N. caspius  (n=33) ,
N. melanostomus (n=10), N. bathybius (n=24)
and Salmo trutta m. fario (n=126).

After recording biometric characteristics
(Table 1), standard necropsy and parasitology
methods were used (Stoskopf, 1993). The
viscera and muscles were examined for
parasites. The live nematodes were fixed in
hot 70% ethyl alcohol and cleared in glycerine
alcohol or hot lactophenol. All nematodes

Figure A. The map of Iran showing the geographical
locations of  the study areas (Guilan Province).

Figure B. The map of Guilan province  showing
the geographical locations of the study areas.
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were identified by parasite identification keys
(Yamaguti, 1961; Bykhovskaya- Pavlovskaya
et al., 1962; Moravec, 1994). Standard
statistical computation (mean, standard
deviation, range, prevalence) was carried out
by using Microsoft Excel (Office 2000).

Results
In the present study, seven nematode species
comprising R. acus (Bloch, 1779);
Eustrongylides excisus (L) Jägerskiöld, 1909;
Anisakis sp. (L) Mozgovoi, 1951; Camallanus
lacustris (Zoega, 1776); D. minutus (Rudolphi,
1918); Raphidascaroides sp. (L) Yamaguti, 1941
and Cystidicoloides ephemeridarum (Linstow,
1872) were found in the fifteen fish species
(Figures 1-16). The prevalence (%), mean
intensity of infection and range of the
nematodes are presented in the Tables 2, 3, 4

and 5. Some of these nematodes are reported
for the first time from fishes of Iran and also
the occurrence of some of them in their hosts
are reported for the first time (new host
records, indicated by asterisks in the Tables).

Raphidascaris acus: In the present study,  the
adult nematodes were found in E. lucius,
P. fluviatilis and S. glanis, while its larvae were
found in A. brama oriental is ,  T.  t inca,
S. erythrophthalmus  and  C. carassius (Tables
2, 3 and 4). The occurrence of R. acus in the
five latter fish species is reported for the first
time in Iran. The adult nematodes were found
in the intestines of the three former fish
species (although the gravid specimens were
only found in pike), while the larvae were
found inside the intestinal wall of the three
latter fish species. The prevalence and
intensity of infection in pike in spring and

Table 1. The biometric characteristics of some examined bonyfishes in the south-west of the Caspian Sea.

seicepshsiF sehsiffo.oN )egnarnaem()mc(htgneL )egnar(naem()g(thgieW

suicul.E 761 )85-5.82(8.93 )0921-041(8.924

suissarac.C 24 )5.93-02(92 )028-341(573

silatneiroamarb.A 05 )43-81(52 )054-17(6.491

silitaivulf.P 551 )5.03-5.61(5.12 )054-04(2.461

sumlahthporhtyre.S 911 )5.32-5.61(3.91 )941-03(4.97

sedioclahc.C 15 )5.32-41(6.12 )352-12(6.001

silitaivulf.N 34 )5.62-5.21(5.12 )302-22(3.221

irelssek.N 41 )5.62-4.22(8.32 )412-711(4.041

suipsac.N 33 )51-2.21(7.31 )211-1.52(4.26

sumotsonalem.N 01 )4.62-5.21(2.12 )702-12(3.521

suibyhtab.N 42 )2.32-5.61(3.91 )341-23(1.97

oiraf.matturt.S 621 )5.62-5.21(3.22 )073-04(2.441

sinalg.S 96 )3.32-5.61(5.81 )552-32(2.011

suipsa.A 5 )7.62-2.21(5.12 )502-12(1.321

otipac.B 5 )1.32-5.61(7.91 )102-12(3.811
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Figure 1. Raphidascaris acus (anterior part) from pike
in the south-west of the Caspian Sea (200X).

Figure 2. Raphidascarisacus (posterior part) from
pike in the south-west of the Caspian Sea (200X).

Figure 3. Eustrongylides excisus (L) (head) from
gobiids  in the south-west of the Caspian Sea (400X).

Figure 4. Eustrongylides excisus (L) (tail) from
gobiids  in the south-west of the Caspian Sea (200X).

Figure 5. Anisakis  sp. (L) (anterior part) from
gobiids of the Caspian Sea (200X).

Figure 6. Anisakis  sp. (L) (posterior  part) from
gobiids of the Caspian Sea (200X).
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Figure 7. Camallanus lacustris  (head) from perch
in the south-west of the Caspian Sea (200X).

Figure 8. Camallanus lacustris  (head) from perch
in the south-west of the Caspian Sea (400X).

Figure 9. Dichelyne minutus  (anterior part) from
gobiids of the Caspian Sea (200X).

Figure 10. Dichelyne minutus (posterior part) from
gobiids of the Caspian Sea (200X).

Figure 11. Raphidascaroides sp. (L) (head) from S.
glanis of the Caspian Sea (200X).

Figure 12. Raphidascaroides sp. (L) (tail) from S. glanis
of the Caspian Sea (200X).
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Figure 13. Cystidicoloides ephemeridarum (head) from
S. trutta m. fario (200X).

Figure 14. Cystidicoloides ephemeridarum (head) from
S. trutta m. fario (400X).

Figure 15. Cystidicoloides ephemeridarum (the tail of
male) from S. trutta m. fario (200X).

Figure 16. Cystidicoloide ephemeridarum (the tail of
female) from S. trutta m. fario (200X).
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Table 2. The prevalence, mean intensity of infection ±standard deviation (SD) and range of some nematodes
in the bonyfishes of Anzali wetland.

Table 3. The prevalence, mean intensity of infection ±standard deviation (SD) and range of some nematodes
in the bonyfishes of Amirkelaieh wetland.
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early summer were more than in autumn and
winter. Juveniles were found in the samples
(pikes) during autumn and early winter, while
gravid specimens were found during late
spring and early summer. It was also found
that the prevalence and intensity of infection
in large pikes (particularly in age classes of
3+ and 4+ years) were higher than in smaller
ones.

Eustrongylides excisus (L):  As shown in Tables
2, 3 and 5, their prevalence and intensity of
infection in the gobiids were higher than in
the other fish species. It was also found that
these  l a rvae  had  h igh  prevalence  in
P.  fluviatilis, but their prevalence in other fish
species was low. The larvae were observed as
coiled in cysts inside the muscles, ovaries,
body cavity, upon the liver and testes of the
fish species. Their prevalence and intensity of
infection in large gobiids (3+ years) were
higher than in smaller ones (2+ and 1+ years
respectively). In the present study, E. excisus
(L) is reported for the first time from
N. fluviatilis, N. caspius, N. kessleri, B. capito
and A. aspius  (new host records) and also its
occurrence in perch (P. fluviatilis) is reported
for the first time in Iran.

Anisakis sp. (L):  This nematode was found in
C. chalcoides, N. bathybius and B. capito. In the
present study, Anisakis sp. (L) is reported for
the first time from these three fish species
(new host records). Its prevalence and
intensity of infection in all fish species were
low (Tables 2 and 5). The larvae were found
in the body cavity of the two former fish
species, but in the intestine of the latter.

Camallanus lacustris: This species was only
found in pike (E. lucius) , perch (P. fluviatilis)
and tench (T. tinca) of Amirkelayeh wetland,
but not in the other sampling locations. In the
present study, C. lacustris is reported for the
first time from these three fish species in Iran.
Its prevalence and intensity of infection in
perch were higher than in the two other fish
species (Table 3). The nematode was found in
perch in all age classes, but its prevalence and
intensity of infection in age classes of 5+ and
4+ years were higher than in the other age
classes. It was also found that its prevalence
and intensity of infection in perch in winter
were higher than in autumn, summer and
spring respectively.

Table 4. The prevalence, mean intensity of infection ± standard deviation (SD) and range of some nematodes
in the bonyfishes of Boojagh wetland.
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Dichelyne minutus: This species was only
found  in five gobiid species (N. fluviatilis,
N. kessleri, N. caspius, N. melanostomus and
N. bathybius). In the present study, D. minutus
is reported for the first time from the three
latter gobiids (new host records). Its
prevalence and intensity of infection in
N. fluviatilis and N. caspius were higher than
in the other gobiids (Table 5).

Raphidascaroides sp. (L): This nematode was
only found in S. glanis of Amirkelaieh
wetland, but not in the other fish species
(Table 3). The larvae were encysted in
yellowish cysts in the body cavity of the fish.
In the present study, Raphidascaroides sp. (L)

is reported for the first time from S. glanis
(new host record).

Cystidicoloides ephemeridarum: In the present
study a total of 126 samples of Salmo trutta m.
fario  from the two rivers Chesli R. (n= 60) and
Khorma R. (n= 66) were examined and
C. ephemeridarum was found in the stomachs
of the samples. Its prevalence and intensity
of infection (mean± standard deviation) in the
samples of Chesli R. (79.7% and 4.6± 6.7
respectively) were higher than Khorma R.
(16.7% and 2±1 respectively). In the present
study, C. ephemeridarum is reported for the first
time from S. trutta m. fario   in Iran.

Table 5. The prevalence, mean intensity of infection ±standard deviation (SD) and range of some nematodes in the
bonyfishes of inshore area of the Caspian Sea.

etisaraP

hsiF

suca.R
)%(.verP
DS±naeM

egnaR

susicxe.E )L(
)%(.verP
DS±naeM

egnaR

sikasinA )L(.ps
)%(.verP
DS±naeM

egnaR

sirtsucal.C
)%(.verP
DS±naeM

egnaR

sutunim.D
)%(.verP
DS±naeM

egnaR

silitaivulf.N
34=N 0

82.61*
61.9±92.6

62-1
0 0

9.72
7.2±3
11-1

irelssek.N
41=N 0

05*
64.11±7.01

33-1
0 0

1.7
61
61

suipsac.N
33=N 0

81.81*
4.0±71.1

2-11
0 0

93.93*
2.7±26.6

32-11

sumotsonalem.N
01=N 0 0 0 0

02*
14.1±3

4-2

suibyhtab.N
42=N 0 0

6.8*
1
1

0
01*

2.3±1.2
6-2

suipsa.A
5=N 0

02*
01
01

0 0 0

otipac.B
5=N 0

04*
1±5.2

3-2

02*
5
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0 0
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Noteworthy, some fish species including
Cyprinus carpio (n=113), Vimba vimba persa
(n=50), Abramis Bjoerkna (n=248), Rutilus
rutilus caspius (n=127) and Rutilus frisii kutum
(n=81) were examined in the present study,
but no nematode was found in the samples,
so the samples were excluded from the
analyses.

Discussion
Raphidascaris acus: In the literature, numerous
species of piscivorous fishes belonging to
various families are reported as the hosts of
adult R.acus, but the principal definitive host
is pike (Esox lucius) (type host) and frequently
also brown trout (S. trutta m.fario). Among
invertebrates, the most frequent hosts of
R.acus larvae are oligochaetes and chironomid
larvae (natural paratenic hosts). The larvae of
R.acus occur in a number of fish species of
various families, serving either as
intermediate or paratenic hosts (Moravec,
1994). Similarly, in the present study, the adult
gravid nematodes were found in E. lucius,
while its larvae were found mostly in
cyprinids such as C. carassius, S. erythroph-
thalmus, A. brama orientalis and T. tinca. The
non-gravid nematodes were also found in P.
fluviatilis and S. glanis.

The pathogenicity of R. acus is not sufficiently
known (Moravec, 1994). It appears that while
the adult nematodes do not damage the health
and condition of pike, they may be the cause
of a mass mortality of trout, as was recorded
for example in rainbow trout in Italy (Carrara
and Grimaldi, 1960) or brown trout in the
Czech Republic (personal communication of
Prof. J. Vojtek in Moravec, 1994). Raphidascaris
acus larvae are very pathogenic occurring in

the various internal organs of the intermediate
host fishes with the prevalence in some fish
being often 100% and intensity (e.g. in bream)
even more than 1000 larvae per fish.
According to Bauer and Zmerzlaga (1973), the
heavily infected breams lose their balance and
swim on their side, their body is covered with
a thick layer of slime, there is local destruction
of their sexual glands and a lot of bloody
exudate accumulate in their abdominal cavity,
indicating strong endotoxicosis. In the present
study, however, the prevalence and intensity
of infection in definitive and also intermediate
hosts (including bream) had low values, and
no visible symptoms were found in infected
fish species.

Eustrongylides excisus  larvae have been
reported from all sturgeon species including
Acipenser  persicus, A. stellatus, A. nudiventris ,
A. gueldenstaedti and H. huso (Mokhayer, 1972;
Gorogi, 1996; Sattari, 1999) and some
bonyfishes of the Caspian Sea including
E. lucius  and S. glanis (Sattari, 1996). In the
present study, E. excisus larvae were also
found in the other bonyfish species perch
(P. fluviatilis), asp (A. aspius), barb (B. capito),
some gobiids such as Neogobius fluviatilis,
N. kessleri, and N. caspius. Thus, with respect
to the high prevalence of E. excisus larvae in
some commercial fish species, its importance
as a fish pathogen may be considerable. In
addition, the feeding of sturgeons on some
infected noncommercial fish species such as
gobiids may cause the transmission of the
nematode into these important commercial
fishes.

In the present study, the diversity of fish
species infected with E.excisus larvae was
high. However, it seems that their prevalence
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in marine fish species have higher values than
freshwater ones, since all of the five sturgeon
species and also asp, barb and different gobiid
species have been found to be infected with
the larvae, but in a previous study (Sattari,
1996) on ten different freshwater species
(n=290), only one catfish was found to be
infected with E. excisus larvae. In addition, in
the present study, only two freshwater fish
species (perch and catfish) were found to
harbour the parasite. In spite of the high
diversity of fish species infected with E. excisus
larvae, the abundance of the parasite was low
both in freshwater and seawater.

Anisakis sp. (L): Not specifically identified
Anisakis larvae (reported as Anisakis sp.) have
several times been recorded from freshwater
fishes (Moravec, 1994). Moravec believed that
in addition to the occurrence of these larvae
in migratory fishes, which aqcuired the
infection in the period of their sea life, there
are data in the literature concerning the
occurrence of these parasites in exclusively
freshwater fishes. In these cases, the
freshwater fishes might aqcuire infection by
feeding on migratory fish species harbouring
these larvae, when these fishes have access to
the freshwater environment (Moravec, 1994).
In the present study, however, no freshwater
fish species harboured these larvae, while they
were found in marine fish species (such as
gobiids)  or migratory f ishes (such as
C. chalcoides). Moravec (1994) pointed out that
Anisakis sp. larvae, reported from
acipenserids, cyprinids and percids from the
Caspian Sea, are sometimes considered to be
conspecific with Anisakis schupakowi
Mozgovoy, 1951, a parasite of the Caspian
seal; although Davey (1971) considered this
species to be quiried.

Camallanus lacustris  parasitizes predo-
minantly fishes of the family Percidae,
particularly perch, P. fluviatilis , in which
prevalence and intensity of infection usually
reach higher values than in other hosts. In
addition to percids, it is often found in the
fishes of other families (particularly in
predatory species) serving only as
paradefinitive or postcyclic hosts (Moravec,
1994). The intermediate hosts of the nematode
are cyclopoids (copepods). Camallanus
lacustris occurs in standing waters such as
lakes and water reservoirs ( In the present
study , in Amirkelaieh wetland) and also in
the lower and middle reaches of the larger
rivers (Moravec, 1994). The pathogenicity of
this species is not sufficiently known;
probably it is manifested mainly by the loss
of host’s blood (the nematodes are sucking
blood in the intestine) and in the mechanical
damage to the intestinal mucosa. The presence
of a greater number of nematodes leads to the
death of the fish host. In the present study,
however, its prevalence and intensity of
infection had low values, and no visible
symptoms of disease caused by the nematode
were found.

Dichelyne  minutus  is a nematode which was
found only in flounders (Pleuronectidae)
(Moravec, 1994), but the parasite has been
reported from gobiids of both northern and
southern parts of the Caspian Sea (Lomaky,
1970; Mikailov, 1975; Pazooki and Aghlmandi,
1998). Pazooki and Aghlmandi (1998) have
reported the parasite from only N. kessleri and
N. fluviatilis, but in the present study it has
been found in three other gobiids (N.
bathybius, N. caspius and N. melanostomus) as
well (new host records).
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Noteworthy, in the present study, D. minutus
was mostly found in the age classes of 1+ and
2+ years, but not in 3+ years. Markovski (1966)
suggested that polychaetes such as Nereis
diversicolor  may be the intermediate hosts of
D. minutus  [although Gibson (1972) could not
induce infection in the polychaetes or other
invertebrates experimentally]. So, its high
prevalence and also high intensity of infection
in younger gobiids may be due to feeding on
these food items. It was also found that its
prevalence and intensity of infection in
N. fluviatilis and N. caspius  were higher than
in  N. melanostomus and N. kessleri (probably
because the two latter fishes feed mostly on
fish species, while the two former feed on
invertebrates including polychaetes such as
nereids).

Cystidicoloides ephemeridarum: This freshwater
holarctic species is widespread in Eurasia and
North America (Moravec, 1994), but there was
no report about its occurrence in fishes of Iran.
Common definitive hosts of the nematode are
fishes of family Salmonidae. It has usually
been found in the stomach of hosts, also found
in the intestine and pyloric caeca, only when
leaving the host. Its intermediate hosts
occurring in Europe are different species of
mayfly particularly members of the genus
Ephemera (Moravec, 1994), but there is no
study on its intermediate hosts in Iran yet.
Apparently, the nematodes cause damage to
the mucosa of the stomach and in their
frequent mass occurrence, they debilitate the
fish host (Moravec, 1994). In the present study,
the nematode was only found in S. trutta m.
fario.
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