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Abstract: Ligula infestinalis 1s a three-host life-cycle Pseudophyllidean Cestode which m its plerocercoid stage
infests a range of fresh water species. The objective of the present study was the worm occurrence within
planctonic copepods, fishes and piscivorous birds and examine of parasite-hosts samples in the Lake of
Sattarkhan Dam (near the city of Ahar, East Azerbayan, Iran). Fish sample were collected with fyke and gill nets
and the abdominal cavity was examined for the presence of ligula. Zooplanktons were captured using a
planktonic net and occurrence of parasitic larval form in the body cavity was determined. Piscivorous birds were
selected by telescope, they hunted and dissected for presence of parasite eggs in their gut. Results indicated
that prevalence of mfection was 16% for cyclopid copepoda and majority of infected cyclopid were female
Cyclops. Investigation of 310 fishes specimens were indicated to infection of 5 species of cyprimd fishes. In
addition, results indicated to manipulation of & species of migratory aquatic and semi aquatic birds by ligula.
Obtained results are in agreement by previous studies. Tts definite in this study that all of fishes in Sattarlchan
Lake capable to infection, its important for health because they capture by native people and it 1s documented
that ligula can be mtroduce as a zoonose. It's seemed that to prevent from disperses of parasite and restricted
of infection, biological elimination can be effective and it's necessary to inform native people about sanitation.
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INTRODUCTION

Ligula intestinalis (I..) is a three-host life-cycle
(Brown, 2002) Pseudophyllidean Cestode which m its
plerocercoid stage infests a range of fresh water species
(Bauer and Stolyarov, 1961) particularly member of the
Cyprimidae, as its second intermediate host and it has a
widespread  distribution  throughout the northern
hemisphere (Dubimna, 1980). While, the natural host
and geographical origin of the ligula is the grass carp,
infection had become widespread in farmed fish
(in Buropean) as well as in a variety of wild fish in both
the Asian and Ewropean (Bauer and Stolyarowv, 1961).
The plerocercoid stage is infective to a wide range of
fish-eating birds which serve as the final host.

The ligula population exiubited some unusual
features: a limited specifity, a persistently low abundance
and a scarcity of multiple infections. The adult worms can
be form 10-100 cm in length and up to 1.2 cm in width. The
virulent nature of this parasite leads it to commonly filling
every available space within the body cavity whatever
the initial size of the host, the weight of the parasite can
exceed the total body weight of the fish. Once hosted by
the fish the parasite will usually reside in the body cavity
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for the duration of the fish's life (Bauer, 1959).
Interestingly, the fish is not the major host of ligula, the
cycle starts in the body of piscivorous birds. The life
expectancy mn the major host 1s a maximum of 5 days, but
in this time they will lay a multitude of eggs. These eggs
are passed in to water via the faeces of the bird. Once in
the aquatic medium the coracidia hatch from the eggs,
coracidium larva eaten by a wide range of copepod
zooplankton, penetrates the gut wall where the procercoid
stage develops. They develop to the procercoid stage
within 9-10 days and will survive in the copepods for
another 3-5 days (Bauer, 1959). The cycle continues when
the planktivorus fish mgests the copepod. The procercoid
then buwrrows through the gut wall and continues to
develop in to a plerocercoid larva in the fish's abdominal
cavity. The cycle is then complete when the piscivorous
predatory bird eats the tapeworm hosting fish.
Differences in the reported timing of development
may be explained by the following: procercoids may
become infective before they complete their growth, also,
copepeds of different genera and species may vary n
their compatibility as intermediate hosts and lastly,
growth is apparently affected by the number of
procercoids n the copepod (Kennedy et af., 2001).
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Ligia plewocercoids show very limited stoactura
differertistion. They are flat, vnsegmented and have a
tapering arderior end with two bottridia plewrocercoids
from differert host fish varyin size, which ranges from
67-245 mm inlength and 3-10 mm in width,

Ligila has been the subject of a munber of studies
maindy those smed a differences in pathogendcity and
patasite-host relationships (Arme, 1963, Arme and Chwrery,
1% %; Barus and Prokes, 1994, 2002; Brovwn ef of , 2001,
2002; Ergorl and Altindag, 20054 b, Kennedy and
Burrough, 1921, Kemnedy of al, 2001; Loot ef o,
2001 &, b Okterer, 2003; Sweeting, 1975, 1976 Whratt and
Eennedy, 1959, Vavnecan ef al,, 20037, The objective of
the presert shady was the first dampted to determine the
irfecticn of organism by ligela dfesfinglis in 3 dtarkhan
Lake and our specifically objectives were, to shady the
worm ocowrence within planctonic copepods, fishes and
plscivor ous birds, to experithentally exanine of parasite-
hosts.

MATERIALS AND METHOD 5

Study was carried ot modly (for one yead) in
Sattarkhan Lake (46°, 20'E; 38°, 45" M) is suited near the
city of Abhar, East Az abajarn Iran(Fig 10, Its auwface area
ig T2 km® with a mean depth of around 4 m and the
average arrnal water temperatire is arounnd 11°0 (range
4-167C70. A total of 310 fish sample were collected with
firke niet and gl nets of different mesh sizes (10, 12, 14,
17, 21,27, 32, 40 and 50 mm meanzved between adjarent
krots) to cateh a wide range of fish sizes Samples
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Fig 1:Position of sampling site
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preserved with formalin (10%), then, the body abdom inal
cavity was examined for the presence of Jigula
irfesfingis. Inparallel, the fish specimens were identified
according to Carcasson (1977), Eschmeyer (1983 and
Allen (19967,

Zooplanktons were caphared using a planktonic net
(mesh size 45 pm), preserved with borate-toffered formalin
(4% final concentratiory) and their gerdus composition
were idertified according to Burska and Burska (19917,
Dz (1995), Mass(1994), H ewrell and N ewell (1977 and
Todd and Laverack (1991, Planktoric copepods were
separated under microscope atd the sex and ocowrrence
of parasitic larval foem inthe body cavity of each copepod
individoal was determined

Pigciwoarous birds were idertified according to
Evwans (1994), Harriz of al. (19917 and Hudec (19900,
selected by telescope and they honted for study of
parasite infecion Fach individud was dissected for
presence of parasite eggsinits gut.

RESULTS

Table 1 present the nane and abundance of
zooplankton in Sattatkhan Lake, belong to 9 geniuses in
5 pleda The mavimen diversity was seenin Rotatoriawith
4 geriuges, Ciliata, Fizopoda and Cladocera with 1 gendus
were showed the mirdmum  diversity. Dominated
zooplardtons of lake were Cyolops, Branchionus and
P olyarthra and the higher nomber was seen in gl anctonde
copepoda with average 90352 incivcual per m® A total of
1000 spedmen of copepoda were selected randomly atd
tested for ccourrence of pletocercoid stage of ligula
Reait indicated that prevaletice of infection was 169 for
two cyclopid copepoda. Interestingly, ratio of infection
between female and male copepods was 15 to 1 and
majority of patasite infected cyclopid were female
Crclops. Procercoid stage of igdla and sample of infected
Crclopswere shown in Fig 2 and3.

Itrve st gation of 210 fishes specithens were indicated
to ocowrence of 10 species and 3 families: Cypritd dae,
Baltiotidae atd Percidae inthis lake (Table 2. Cyprindd
fishes were included: Capoeta caposfa, B baes copifo, B
muwrsa, Capassivs awrats, Cyprivees cpifo, Al

Jilipmi, Ledmisews cephahs and Albrencides Bippictafus
that 5 of them were infected (Cpoeta capoefa, Crprimes
epifo, Al filipm,  Lewciscus  cgplals and
Albvencides Bipmpwfatus), from each of Baltioridae and
Petcidae only one member were idertified in 3attarkhan
Lake (MNemachilus  bergiens ad  Shzosfedion
haicpercd), there was no infected specimen bhetween
them. Pisciverous birds were examine for ocowrence of
ligda too, there were 16 species of mi gratory aguatic and
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Tabk 1: List of mooplabton b Sattarkdan Lake and fhe ir stomdance

Hnnher Hnrber Hhonker Fhonher Fhonher
Copepoda per m' Fotatoria L' Rizopoda T Cilista T Cladocers perm'
Dlale 541 Eepaielia 1081 Ihiffugia 1622 Shrolnlidion 2162 Rosming 2703
O s Female 63754 Polytirn 7027
Haplns 24405 Braclnenaus Tl35l
At v B 1622 Aplacima 5405
Total Q0353 Total 24064 Total 1622 Total 2162 Total 2703

Fig 2: Procercoid stage of [igula ivfesfingis (separated
from Cyelops)

Fig 3 Infected Cyelops, circle show procercoid in hody
cavity

Tahle 2: List of fiches i Sattarkdum Lake
Scieritific rarme
Caprowta ¢ cpveha
Ferbus ¢ gpmta

B w usa
CeIMag S TAM (LMRLS
Coprinus cpito
_Alfngrus Sl
Loarse s copfaalis
_Alfngrymide s MpLrytatis
DEmca Folus Sergicrus
Shmstadion D lowersa

Farile

Baltiaridae
Pt idae

gemi aquatic birds in Jattarkhan Lake (Table 30, that
results indicated to mandipulation of & species by ligula
(Fhalacrocorar carbo, Ardea civera, Egrefia olha,
Egreffn garzeffa, Alcedo afpiis and Cleorta ciconid).

Tabk 3: Lkt of aquatic and cerni aquatic bird i Sattarkhan Lake

Scientific ratrre Famiby
Prudlacyor oman ¢ aria Phalacrocoracidae
Ardeaanera

Feretta alba

Feretta pmEcha Oirdeidae
Fudulcis #as

Bt stelkms

Srama fovurado

Chalicdmoas lewss cprerus

Lo miratus Laridae

Lo cperahs

Lo pidiBupaiuss

Alsedn attygs Dlce diidae
Cleenma ¢ & ovma Ci ondidae
Flepadis falcrelios Thire shiiorrihidae
CloHE LS (e U TR LIS Dy cipieridae
Ceminds frugrie gus Corwidae

DISCUSSION

Ligda ifesingis is known to infest matw fresh
water fishes including cyprinidas and Cyelopidea are
frequent intermediate host particulaly in ponds and Large
bodies of water (Oltener, 2003; Ergotnal and Altindag
2005,

The presence of Linfesfinglis plerocercoids was
shown by researchers to be associated with certain
pathologica effects in the first host: there are mamerus
health implications when hosting  ligua,  these
pathological effects manly includes the inhitition of
gotiadd devel opment in the fish host (Arme of af | 1083,
Ergoml and Altindag, 20057, Thos ligda plerocercoids
may play a role in the regulation of their fish hosts
population dynamics wia the inhibition of gonadd
development. According to Kemnedy o al (20010,
ligala typically exhibits epizootic cyces over a period of
4-5 wears and it has excellent power of dispersal and is
brought in to a lake by migratory birds Following its
artival in a lake, if the conditions are =suitable, its
popdation increases rapidly which in twn remdts in
mottality of fish hosts (Loot ef &l 2001 &), Science the
whole fish popalation may be infected in the cowse of
titne (Fetiedy of &l ., 20010, there would be a decrease in
the fish population. Jeveral pathological changes were
teported in infections of Nigula iwfesfingis: fitvosis
inflammation and atrophy  of  the viscera, resdting
from compr ession and displacement of the orgats by the
parasites, often together with accumdation of blood
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stained ascetic fluid (Sweeting, 1976, Mitchell and
Hoffman, 1980). Clear distension of the body wall as the
worm increases in size is probably the most visually
astounding feature. This distension can cause impairment
of muscle development and also reduce streamlining and
increased risk of predation, reduced growth, anemia, dark
colouration and erratic swimming is also side affects of
ligula.

Although in  ponds and farms  some
chemotherapeutic agents used to treat adult stage
cestode infections may be effective, in particular Droneit
5 mg kg™ direct application or incorporated in to pellets
or Mebendazole  (5-benzoyi-1H-benzimidazol-2-v1)
specifically against migrating pleurocercoids or treatment
of ponds with Neguvon (Masoten or Dipterex) to
eliminate copepods (Mitchell and Hoffman, 1980) but
there 1s no treatment for wild fish to restricted mfection.

Ligula seems to be a thermophilic species, low
temperatures seem to delay or even interrupt development
and consequently completon of the life cycle.
Distribution and seasonality of tapeworm infections
depends not only on ambient temperatures but also on
the abundance of compatible copepods, which 1s also
seasonal and their part in the composition of the fish's
food, which is both age and season related (Brown et al.,
2002).

Tts definite in this study that:

All of infected fishes in lake are from cyprimdae and
the most important intermediate hosts are female
Cyclops that there are in agreement by previous
studies (Barus and Prokes, 1994, 2002; Brown ef al.,
2002; Ergonul and Altindag, 2005a, b; Harris and
Wheeler, 1974, Kennedy and Burough, 1981,
Loot et al., 2001a, b, Oktener, 2003; Yavuzcan ef ai.,
2003).

All of fishes in Sattarkhan Lake capable to infection,
its important for health because they capture by
native people and it is documented that ligula can be
introduce as a zoonose.

The lake 1s an mmportant source of infection m region
because infected birds have the main role in disperse
of parasite and its increase the probability of
epidemy.

Existence of fish corpse and occurrence of parasite
worm produce a clumsy viewpoint and there are
fearful for people because the water of lake 1s used
for drinking.

CONCLUSION
Tt's seemed that because of nature of region, one of

effective methed for restricted mfection may be biological
elimination and more study is necessary for this porpoise.
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In addition, it's necessary to prevent from consumption of
infective fish by native people and inform them about
sanitation.
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