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[Report and Opinion]
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ABSTRACT

Pomphorhynchus laevis is a common fish parasite in Europe which has been reported from Acipenser stellatus, Barbus
capito, Barbus lacerta, Barbus mursa and Onchorhynchus mykiss in Iran. In a survey on the aquaculture potential of
Gamasiab River in Hamedan Province, endemic fish parasites were investigated in summer and autumn 2008.
After recording biometric characteristics, common necropsy and parasitology methods were used. Live acantho-
cephalans were relaxed in distilled water at 4 °C for 1 h and fixed in 10% hot buffered formalin. All specimens
fixed in 10% formalin were stained with aqueous acetocarmine, dehydrated and mounted in Permount. The worms
were identified using parasite identification keys. A total of 36 individuals of Chub, Squalius cephalus, were inves-
tigated and 459 individuals of Pomphorhinchus laevis were recovered from intestine of 32 fish specimens. The prev-
alence mean intensity and mean abundance of P. laevis were %88.9, 14.3 and 12.7, respectively. The maximum
number of the parasite recorded in a five years old fish (403gr in weight) was 130 plerocercoids. Chub, Squalius
cephalus, is reported for the first time as a new host record for P. laevis in Iran.

Key words: Fish, Parasite, Squalius cephalus, Pomphorhinchus laevis, Acanthocephala, Gamasiab,

INTRODUCTION material but large individuals prey

Gamasiab is one of the the longest river in Iran,
located in Nahavand plain of Hamedan
Province. In order to investigate the
aquaculture potential of this river, survey of
endemic fish parasites were done in summer
and autumn 2008. Chub ,Squalius cephalus, is a
member of Cyprinidae family and one of the
endemic species in Gamasiab River. This fish
commonly lives in small rivers and large
streams of barbel zone in riffles and pools.
Adults are solitary while juveniles occur in
groups. Juveniles feed on a wide variety of
aquatic and terrestrial animals and plant

predominantly on fishes (Kottelat & Freyhof,
2007). The species of the genus Pomphorhynchus
Monticelli, 1905
Pomphorhynchidae) are cosmopolitan and

(Acanthocephala:

common parasites of fishes. This genus is
characterized by a cylindrical proboscis, and an
extremely long neck with a bulbous anterior
expansion (Yamaguti, 1963). A number of
marine and freshwater fishes have been
reported as definitive hosts of the
acanthocephalan P. laevis (Ziolkowska &
Rokicki, 2003). It occurs predominantly in
cyprinid and also in salmonid fishes (Dudinak
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& Snabel, 2001; Nedeva et al.,2003). Buchvarov
(1977) recorded P. laevis in Rana ridibunda from
Northern Bulgaria. Moravec and Scholz, (1991)
investigated P. laevis biology in chubs of the
Danube river basin of the Czech and Slovak
republics. Also, Tieri et al (2006) observed P.
laevis in chub (Leuciscus cephalus) in two rivers
of the Abruzzo region in Italy. Koyun (2001)
reported P. laevis in chubs of Enne Dam Lake in
Turkey (Innal and Keskin, 2006). Surprisingly,
Dimitrova et al. (2008) reported P. Iaevis
infection of a mammal species, Eurasian otter
Lutra lutra (L.) in Bulgaria. It has been reported
from a limited number of fish species in Iran:
Acipenser stellatus (Mokhayer, 1981), Barbus
capito. B. lacerta. B. mursa (Pazooki and
Masoumian., 2012) and Onchorhynchus mykiss
(Abdi et al, 2006). In the present study,
infection of Chub to Pomphorhynchus laevis was
investigated (Fig.1).

MATERIALS AND METHODS

A total of 36 individuals of chub, S. cephalus,
were collected from Gamasiab River (34° 5'N
48° 25’E) in Hamedanan Province, Iran on 4
separate occasions from August through
October 2008. Fish which were trapped with
drop net or electrofishing, were transported
to the Parasitology laboratory alive in water
obtained from the collection site. A dissolved
oxygen saturation of approximately 85-90%
were maintained during transport. Dissolved
oxygen were measured using a dissolved
oxygen meter (Oxi- 323 B/SET). Upon arrival,
fish were weighed and measured (Tablel.) and
then examined for intestinal parasites by
opening the intestine tract. After recording
biometric characteristics, common necropsy
and parasitology methods (Stoskopf, 1993)
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were used. Live acanthocephalans were relaxed
in distilled water at 4 °C for 1 h and fixed in 10%
hot buffered formalin. All specimens fixed in
10% formalin were stained with aqueous
acetocarmine (Fig. 2), dehydrated and mounted
in Permount. The worms were identified using
parasite identification keys (Yamaguti, 1961;
Bykhovskaya- Pavlovskaya et al , 1962 ;
Moravec, 1994) and then were deposited at the
Laboratory of Fish Diseases, National Inland
Water Aquaculture Research Institute (Anzali,
Iran). Standard statistical computations (mean
intensity, standard deviation, prevalence and
abundance) were carried out using Microsoft
Excel (Office 2007). The results were analysed
using nonparametric Kruskal-wallis test and
pairwise comparisons were done with the
Conover-Inman test. Results were considered
significant at the 95% level (p<0.05).
Computations were performed using SPSS,15.
Programmeat the National Inland Water
Aquaculture Research Institute computer
services was utilized.

RESULTS

Totally, 459 individuals of P. laevis Plerocercoids
were recovered from 36 chubs, S. cephalus.
Infected fish were found to contain between 1
and 130 worms. The worms were deeply
penetrated through all intestinal layers and
their proboscis were visible from the other side
of intestinal wall (Fig.1).

Biometrical characteristics of studied fish are
shown in Table 1. Prevalence and mean
intensity of infection in different fish ages are
shown in Table 2. The population of S. cephalus
were classified in 3 age groups. The maximum
number of parasites were 130 plerocercoids
recorded in a five-year old fish (403g in weight).

Table 1. Biometrical characteristics of examined Fish.

S.cephalus length(cm) weight(gr) Age(year)
Min-Max 9.3-38.2 6-636 1-6
Mean 21.96 79.39 24

Standard deviation +6.80 +128.58 +1.25
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Table 2. Prevalence and mean intensity of infection with P. laevis in S.cephalus of Gamasiab River

Fish groups Prevalence (%) Mean intensity = | Abudance £ SD Parasite Range Total Parasite
SD

1-2 (year) 84.6 5.519.0 4.748.5 0-42 122
(No=26)

3-4 (year) 100 19.4+21.32 19.4+21.3 1-65 155
(No=8)

5-6 (year) 100 91+55.1% 91455.1 52-130 182
(No=2)

Total (No=36) 88.9 14.3£26.4 12.7425.3 0-130 459

Fig.2. P. laevis recovered from S. cephalus intestine stained with acetocarmine.

Discussion

P. laevis is a common fish parasite in Europe.
This acanthocephalan is a typical parasite that
ecologists use as an accumltion indicator of
heavy metal pollution and environmental
quality (Galli et al., 2001; Sures et al., 2003). In
Iran P. laevis has been reported from A. stellatus
(Mokhayer, 1981) B. Capito, B. Lacerta, B. mursa
(Pazooki & Masoumian., 2012) and O. mykiss

(Abdi et al., 2006). But this is the first report of
P. laevis from Chub, S. cephalus, in Iran. As
shown in Table 2, by increasing the age of
chubs, the mean intensity, abundance and total
number of the parasite increased. Conover-
Inman test also shows significant differences
between the mean intensity of parasites in 5-6
years old fish comparing to the younger ones
(p<0.05). Observations of Moravec and Scholz
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(1991) on the biology of P. laevis demonstrated
that P. laevis infections in chub depend upon
the body size of fish hosts; as the largest chub
in their study being the most heavily infected.
They also suggested that the infections are
associated with changes in the food
composition of chub of different size groups.
Young Chubs feed on a wide variety of aquatic
and terrestrial animals and plant material but
large individuals prey predominantly on fishes
(Kottelat and Freyhof, 2007). Since P. laevis like
the other acanthocephalans transmits from
prey to predators, large individual chubs’
infection chance to P. laevis increases. So the
significant differences between the 5-6 years
old fish infection by the younger ones is
justifiable by their age and diet conditions. The
results of the present study are compatible with
the results of Moravec & Scholz (1991).

In the literature, there are reports that infection
of gastrointestinal tract by helminths has
detrimental effects on digestive function
(Hoste, 2001). On the other hand, Dezfuli et al.
(2011) showed that members of the genus
Pomphorhynchus ~ are  among a few
acanthocephalan species which, as a result of
their morphological adaptation, often penetrate
deeply through the host alimentary canal and
inflict extensive damage. The results of the
present study like those of Dezfuli et al. (2011),
showed the worms deeply penetrated through
all intestinal layers and their proboscis were
visible from the other side of intestinal wall.
These acanthocephalans may cause heavy
infections accompanied with high mortality in
aquaculture (Mehlhorn, 2008). In conclusion, in
order to prevent P. Laevis occurrence in under
construction fish ponds, preventive methods
should be prepared to avoid the entrance of
amphipods and undesirable fish to ponds to
minimize the infection and mortality of
cultured fish.

ACKNOWLEDGMENT

We appreciate the cooperation of Hamedan
Province Fisheries Management and Inland
Water Aquaculture Research Institute for their
financial and equipment support, respectively.

The first record of Pomphorhynchus laevis. ..

This study was done during Project No: 4-73-
12-88084. We thank the Ichthyology group for
their cooperation in fishing, species and age
detection.

REFERENCES

Abdi, K., Mobed,i, I., Rostamzad. R. (2006). The
first outbreak of acantocephalosis in rain-
bow-trout fish farms of Iran. Pajouhesh &
Sazandegi No: 71: 9-12. (in Persian).

Bykhovskaya-Pavlovskaya, LE., Gusev, A.V,,

Dubinina, M.N., Izyumova, N.A., Smir-
nova, T.S., Sokolovskaya, A.L., Schtein,
G.A., Shulman, S.S., Epshtein, V.M.
(1962). Key to parasites of freshwater
fishes of the USSR, Academy of Science of
the USSR, Zoological Institute, pp.396-
397 ,403-404 ,434 , 438-442 ,475-476.

Cakic, P. D., Djikanovic, V. D.J., Kulicic, Z. B.,
Paunovic, M. M., Jakovcev-Todorvic,
D.G, and Milocevic, S.M. (2008). The
Fauna of endoparasites in Acipenser
ruthenus Linnaeus, 1758 from the Ser-
bian part of the Danube river. Arch. Biol.
Sci., Belgrade. 60 (1): 103-107.

Dezfuli, B.S.,, Maynard, B.J., Wellnitz, T.A.
(2003). Activity levels and predator de-
tection by amphipods infected with an
acanthocephalan parasite, Pomphorhyn-
chus laevis. Folia Parasitologica, 50: 129-
134.

Dezfuli, B.S., Castadelli, G., Bo, T., Lorenzoni,
M., Giari, L. (2011). Intestinal immune

response of Silurus glanis and Barbus
barbus naturally infected with Pompho-
rhynchus laevis (Acanthocephala). Para-
site Inmunology, 33: 116-123.

Dudinak, V., Snabel, V. (2001). Comparative
analyisis of Slovak and Czech population
of Pomphorhynchus laevis (Acanthoceph-
ala) using morphological and isoenzyme
analysis. Acta Zoologica Universitatis
Comenianae, 44: 41-50.

Dusen, S., Oguz, M.C. (2008). Occurence of
Pomphorhynchus laevis (Acanthocephala)
in the Marsh Frog (Rana ridibunda Pallas,
1771), from Turkey. Helminthologia,
45(3): 154- 156.



Daghigh Roohi et al.,

Galli, P.,, Crosa, G., Mariniello, L., Ortis, M,
Amelio, S.D. (2001). Water quality as a
determinant of the composition of fish
parasite communities. Hydrobiologia,
452:173-179.

Mehlhorn, H. (2008). Encyclopedia of Parasitol-
ogy. Springer, pp 27.

Hoste, H. (2001). Adaptive physiological pro-
cess in the host during gastrointestinal
parasitism. International Journal of Par-
asitology, 31: 231-244.

Innal, D., and Keskin, N. (2006). The infection
of European Chub (Leuciscus cephalus L.,
1758) with Ligula intestinalis Plerocer-
coids in Camkoru lake (Turkey). Journal
of Animal and Veterinary Advances, 5
(2): 108-110.

Kottelat, M. Freyhof, J. (2007). Handbook of Eu-
ropean freshwater fishes. Publications
Kottelat, Cornol, Switzerland, 646 p.
http:/ /dx.doi.org/

Mokhayer, B. (1981). Survey on parasites of
fishes from Sefid-Rood River. Journal of
Faculty Veterinary Medicine. Tehran
University. No, (36)4. (in Persian).

Moravec, F., Scholz, T. (1991). Observations on
the biology of Pomphorhynchus laevis (Zo-
ega in Miiller, 1776) (Acanthocephala) in
the Rokytna River, Czech and Slo-
vak Federative Republic. Helmintholo-
gia, 28 (1): 23-29.

Moravec, F. (1994). Parasitic Nematodes of
Freshwater Fishes of Europe, Kluwer
Academic publishers, pp. 172-173, 195-
198, 377-380, 396-399.

177

Nedeva, I, Atanassov, G., Karaivanova, E.,
Cakic, P., Lenhardt, M. (2003).Pompho-
rhynchus laevis (Miller, 1776) from the
river Danube. Experimental Pathology
and Parasitology, 6 (13): 14 - 17.

Pazooki, J., and Masoumian, M. (2012). Synop-
sis of the Parasites in Iranian Freshwater
Fishes. Iranian Journal of Fisheries Sci-
ences, 11(3): 570-5809.

Stoskopf, M.K. (1993). Fish Medicine, W.B.
Saunders, Philadelphia, pp: 52-63.
Sures, B., Dezfuli, B.S., Krug,H.F. (2003). The in-
testinal parasite Pomphorhynchus laevis
(Acanthocephala) interferes with the up-
take and accumulation of lead (210Pb) in
its fish host chub (Leuciscus cephalus). In-
ternational Journal for Parasitology, 33:

1617-1622.www.parasitology-
online.com.

Tieri, E., Mariniello, L., Ortis, M., Berti, M., Bat-
tistini, M.L. (2006). Endoparasites of
chub (Leuciscus cephalus) in two rivers of
the Abruzzo region of Italy. Veterinaria
Italiana, 42 (3): 271-279.

Yamaguti, S. (1961). The nematodes of verte-
brate, Part I, II. Systema helmintum III,
Inter science publisher, New York, Lon-
don, 1261P.

Yamaguti, S. (1963). Systema Helminthum.
Acanthocephala. Vol. V. Intersciences
Publishers. London, England, 423P.

Ziolkowska, M., Rokicki, J. (2003). An attempt to de-
termine the intermediate host for Pompho-
rhynchus laevis (Acanthocephala) in the Baltic
Sea. Acta Ichthyologica et Piscatoria, 33 (1):
37-45


http://dx.doi.org/
http://www.parasitology-online.com/
http://www.parasitology-online.com/

178 The first record of Pomphorhynchus laevis. ..

4 Squalius cephalus (Linnaeus.1758) ¢l ailssg, duiuw plo SogIT 31 55,155 oy

alaes oluwblS ailssg, ,o Pomphorhynchus laevis (Acanthocephala) Js

Tooliw o S So3l .z M9y 30

(553t hi9el g gy Slisdn Glojle o 3o Glel (659, sl 0oyl ()5S I pole Sladnd dusge-)
Olrle JHl o
Ol Ol (s St SRS (S psle 09,5-Y
Ol s dsego (LS oRisls ( grmb b 0uSiiils (Ml 05,5V

QYNYIYY oy g0l -QYYITY il s & )b)

Barbus Lol jl yi olpl 0 JSI cpl 0y, oo sled @ byl lals o ol JS5I Pomphorhinchus laevis JlawgstsT
sohie 484 00 3,135 ONChorhynchus mykiss smursa, Barbus lacerta, Barbus capito, Acipenser stellatus
99 50 5 10y diged (o ail50g) il (s lale (ol JSIl gy e Gl j3 ClwlelS wlsog; (6590 55l Jamiliy (L3
3 (el Ul (o) 2 990 pgmre sl g 5l oolainl b (ziw Coma 5l G liale 4S8 5 alml VWAV 554 5 (L Joad
TV e ollod 3L 30 a9 2o 08ls 13 F OC Jlaie Ol jo el o ooy 089, 51 g3k oz 51 e 0055 (sl JlawgiilST s 5
wanteid oS Sl eoliiwl b by diges adS .abods aige g a5l,00m0 « (Shal S5, a5 gl lawgd b diges adS abod WSS
ey 3l aS wog Squalius cephalus e ol b gl ails-og, i (plo ankad Y8 0l ooy sltle ggome 5ot Slolis
o obale ;o JawgtlsT ol goud oy 90 5 lax P, laevis JlowgslsT sae £09 Egorme 10 olo dlawd (pl 5)16T oK
Ao g oale 51 0SS pang by slamd o s 39 VYV 5 VEIY o lale ol jo (Sogll Slglys 5 ads 5ike 02 ZAAR oo
@ ol g Blaed bl jo gl ailsog, aubw ale (Sogll 51 )15 aiass pl s 3 byled sae VY slaw a4 0 5 F0Y 50
Jolas a5 gl el o3V WS o ooliiul awly i olaie @ lasgy il 51 ST ol a5 Sl 5l coles o .l P. laevis 5!
52 oleele g Logy (el 09 5l 6 Sl jlate 4y (o) WSty Ll 5 Slagad 8,550 Olesle o Dbz 5 il Gaile,

RYWIFRARY -S|

J Ghan d.]j.‘o £



