Research Journal of
Parasitology

ISSN 1816-4943

@

Academic
Journals Inc. www.academicjournals.com




Research Journal Parasitology 2 (2): 87-93, 2007
ISSN 1816-4943
© 2007 Academic Journals Inc.

Infestation of Isopod Parasite Lironeca puhi in Slender Needle Fish
Strongylura leiura

S. Ravichandran
Centre of Advanced Study in Marine Biology, Annamalai University,
Parangipettai-608502, India

Abstract: The infestation of Lireneca puhi in the fish Strongylura leiura was studied.
Infested fish exhibited gill damage was subjectively determined as minor, major and massive
damages. A marked increase in the size of the parasite existed with the development of a
marsupium fill of juvenile isopods. This significantly increased the pressure atrophy caused
by the presence of the parasites. The percentage reduction of respiratory surface area in the
IT and IIT gill arches was 18.3 and 29.7, respectively. A significant reduction in the gill
surface aresa was observed due to infestation. The reduction in gill raker count was
observed as a function of infestation. Infested fishes had extremely pale gills indicating
anerma. Gill rakers were seriously lost, apical edges were damaged and gill lamellac were
heavily destroyed.

Key words: Infestation, isopod parasites, massive damage, ancmia, encapsulation,
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INTRODUCTION

Several facultative and obligatory parasitic members of the order Isopoda are deleterious parasites
on fishes and are capable of exhibiting tremendous destructive activity Isopods are conspicuous
parasites, on the body surface, in the branchial chamber, or inside the buccal cavity. Menzibes er al.
(1955) noted erosion of gill filaments by i1sopod parasite Lironeca conveka whose males often crowded
the branchial chamber. Rockicki (1982) observed partial or complete disappearance of gill filaments
of Selar crumenophthalmus.

The infestation of isopod parasites in fishes is scanty (Williams and Williams, 1994;
Ravichandran ez af., 1999, 2000, 2001, 2007a,b; Grutter, 2003; Cuyas et /., 2004} and no such studies
have been made on the infestation of Lironeca puhi in Strongylura lefura. Hence the present attempt
was made to study the influence of isopod infestation on host fishes along with reduction of the
respiratory surface area, extensiveness of parasite damage like lesions due to reproduction, feedings,
pressure and developmental stages of the parasites.

MATERIALS AND METHODS

In the routine observation of S. fejura fishery in Parangipettai, an interesting incidence of isopod
parasitization in several specimens was observed. Fishes were collected from three major landing
centres viz., Mudasaodai, Annankovil; Pudupettai and subsequently preserved in 10% neutral buffered
formalin for further studies (Fig. 1). The total median dorsal surface of the isopod from the anterior
region between the eyes to the posterior extremity of the telson. Egg and larvae were removed from
female isopods, counted and random samples of 10 were measured for total length and maximum width
to the nearest 0.01 mm.
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Fig. 1: The sampling stations along Parangipettai coast

Respiratory Surface Area

The influence of infestation of respiratory surface area of gill arch was studied. The gill arches
of infested and uninfested fishes were carefully dissected out and blotted to remove the moisture. The
imprint drawing of each gill arch on millimetre graph paper was used to calculate the surface area of
gill arch. Surface area of cach tracing was determined by counting then number of small squares and the
total area was obtained. The value was taken doubled to consider the total functioning of the gill arch.
The total (functional) surface area of gill arch of both infested and uninfested fish was compared and
the difference in area was considered as the reduction of respiratory area due to infestation. Students
t-test was employed to signify the influence of infestation.

Gill Raker Count

The average gill raker count of first, third and fourth gill arches of S. /euira was made. The data
collected were tabulated and variation in the gill raker count as a function of infestation was recorded.
They were then analysed statistically using students t-test.
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RESULTS

Frequency of Infestation

Infestation frequencies ranged between 12 and 23% in S. Jeiura from the 3 stations (Table 1). The
infested fishes were in poorer condition with hemorrhages from the eyes, opaque lenses in snouts and
fins and body scars. Fish in the uninfested appeared healthy.

During transitional stage the parasite facing posteriorly in the host and attached to the gills. It
caused considerably damage to gill filaments, arches rakers and opercles. After the transition was
complete the parasite faced anteriorly in the buccal cavity.

Isopods of different developmental stages were separated into two groups according to their
positions in the fish (Table 1). The largest isopods, all of which faced anteriorly, are called mature
females. Those facing posteriorly and attached to the gills were called transitional.

The amount of gill damage caused by the presence of isopods in the transitional stage varied
among the fish. The severe damage would suggest that the host tissue were eaten. Gill damage was
subjectively determined as minor when a small section of filaments was destroyed, as major when large
section of filaments was destroyed and as massive when a gill arch was broken (Fig. 2).

Brood Pouch Reproduction

The number and sizes of eggs and embryos in broods were not known for the proteanderous
hermaphrodites and gravid females when the young were held until they were juvenile (Manca larvae)
with eyes, antenae and six pereopods formed (Table 2 and Fig. 3).

Respiratory Surface Area

The reduction of surface area of gill arch of S. lesura due to infestation of L. puhi is represented
in Table 3. Considerable variation in the respiratory area was observed owing to the attachment of the
L. puhi. The percentage reduction of respiratory surface area was maximum (30.2) in the IIT gill arch
and mininmum (9.4) in the T gill arch. The percentage reduction of respiratory surface area in the IT and
IV gill arches was 18.3 and 29.7, respectively. A significant (p<0.01) reduction in the gill surface area
was observed due to infestation.

Table 1: Infestation frequency and estimated damage by different stages of Lironeca puhi in Strongylura leivra

No. of No.of Fish Damage to the gills Stage of development

fishes fishes parasitised
Stations examined  infested  (%0) Massive Major Minor None  Female Male Transitional
Mudasalodai 60 14 23 7 2 4 1 11 2 1
Annankoil 47 9 19 0 8 1 0 6 - 3
Pudupettai 26 3 12 2 0 1 0 3 -

Table 2: Description of embryos and larvae in the brood pouches of Lironeca puhi
Range (mean) min

No. per

pouch  Description Length Width

187 Sub spherical embryos 0.76-0.88 (0.83) 0.58-0.63(0.60)

132 Curled embryos, swollen cephalic and tapered posterior ends 0.90-0.95 (0.92) 0.50-0.54(0.52)

76 Oblong embry os a few with cephalic end formed 1.20-1.27 (1.23) 0.55-0.63(0.59)

82 Hunched embry os with internal segmentation, broad cephalic 1.44-1.58 (1.51) 0.67-0.75(0.71)
end dark pigmented eyes

95 Manca larvae with small pigment spots on body, body flattened 1.60-1.66 (1.63) 0.58-0.64(0.61)
and curled

53 Juvenile flattened not curled body, wish eyes antenae and six 1.68-1.80 (1.7 0.80-0.96(0.88)

pereopods formed
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Table 4: Gill raker count of Strongviura kiura due to the infestation of Lironeca puhi

Male Female Total
Parameters Tnfested Uninfested Tnfested Uninested Tnfested  Uninfested
Mean value 22.50 30.8 23.30 28.0 22.90 29.4
Percentage value 43.00 58.2 44.80 53.9 43.90 56.0
Percentage reduction of gill raker 15.20 9.1 12.10
t-value 40.77* 12,73+ 32.15%

* Significant (p<0.01)

Effects on Gill Raker Count

Reduction in the mumber of gill rakers was noticed due to the attachment of L. pufi in the
branchial chamber (Table 4). In infested male fish, the percentage of gill raker count was 43.0 and that
of uninfested it was 58.2. In infested female fish, the percentage gill raker count was 44.8 and in
uninfested it was 53.9. The percentage reduction of gill raker count was more pronounced in male fish
(15.2) than in female fish (9.1). The reduction in gill raker count observed as a function of infestation
was found to be statistically significant (p<0.01).

Gross Lesions

Infested fishes had extremely pale gills indicating severe anermia. Gill rakers were seriously lost,
apical edges were damaged and gill lamellae were cut off and heavily destroyed. Some secondary gill
lamallae were fused or thickened. Between the gill lamellae calus-like thickenings were observed. Gill
lamellae of the first and second gill arches were eroded due to 7. puhi and the damage was concentrated
towards the posterior position. A wide depression was found due to the lodging of parasites at the gill
clefts and the gill arches showed torsion (Fig. 2 and 3).

DISCUSSION

Cymothoid isopod causes serious problems to host fishes either directly or indirectly affecting
the physiological functions of the host (Brusca, 1981; Segal, 1989; Maxwell, 1982; Williams and
Williams, 1994; Ravichandran ef af., 1999, 2001). According to Kabata (1985), no serious attempt has
so for been made to estimate quantitatively the variation of the branchial region, exuberant production
of epithelial tissue and significant reduction of the respiratory area of the gills. In the present study,
a marked increase in the size of the parasite with the development of a marsupium full of juvenile
isopods (Fig. 3) and this significantly increases the pressure atrophy caused by the presence of the
parasites.

The percentage reduction of respiratory surface area varies depending upon the nature of
attachment of the parasites. The maximum reduction observed in the III gill arch (30.2%) is mainly due
to the heavy pressure exerted by L. puhi and second maximum reduction in the TV gill arch (29.7%).
The difference in the percentage reduction among different gill arches can be attributed to the location
of attachment of L. pufii on gill arches. Significant reduction of respiratory surface area may depend
largely on the longevity of infestation. Similar observation has been mads by Williams and Williams
(1985) in the serious erosion of gill filaments in the 1T and TV gill arches of dkudefdut saxatilis due to
the adult female isopod Kuna insularis.

The gill filaments of Hawain morey cell Gmaothorax eurostus are lost in the anterior or posterior
region of gill arches owing to the attachment of L. puhi (Bowman, 1960). The smaller males and
juveniles for isopod Oleneira praegusiator parasitic on gulf of menhaden cause change on the gill
filaments through seeding (Overstreet, 1978) A sirmlar nature of damage due to seeding has been
noticed in the case of L. pu#2i which ensures firm grip through its ventral side facing the gill filaments
of third gill arch. But Ravichandran et af. (1999) have found a situation reverse to the above in that the

91



Res. J. Parasitol,, 2 (2): §7-93, 2007

dorsal surface of the parasite is facing the first gill arch of Fisha melastoma infested by Joryma
brachysoma. The damage of gill filaments is not only due to feeding, but also by the pressure exerted
by the parasite. The reduction in the surface area is due to several factors such as mode of contact, size,
movement and duration of stay of the parasites.

Severe gross lesions observed as a consequence of isopod infestation are the pale gills, erosion of
gill lamellae and damaged gill rakers. Pale gills of infested fishes indicate anemia, which may be due to
loss blood as a result of obstruction of branchial circulation by the attachment of parasite and of the
haemophageous nature of the branchial cymothoids (Ramestand, 1979). The calus-like thickenings on
the gill filaments and gill arches are mainly due to the heavy pressure exerted by the parasite and also
by their feeding nature. Kabata (1985) has also observed destruction of host tissue as a result of the
pressure exerted by the parasite body, when present in the gill cavity. Longer stay of parasite within
in the gill chamber may also prevent and obstruct the normal growth of the gill arches. This is due to
the torsion of gill arch and fusion of gill lamellae. Penetration of pereopods also causes bulging of gill
arches at the affected portion.

A lesion associated with reproduction of parasites to the host is related to the direct activity of
the parasites. A marked increase in the size of the parasite is associated with the development of
marsupium full of juvenile parasite. This can significantly be increased the pressure atrophy caused
by the presence of the parasites. The marsupium of Liroreca is swollen with young, fills up most of
the gill chamber and must diminish the flow of water through oxygen uptake in the parasitized gill
chamber. The fish reaction is increased encapsulation, inflammation of those portions of the parasite
that enter the fish. The infestation of parasites is related to attachment feeding and reproductive
activity of the parasite. The infestation usually pressure atrophy often accompanies the presence of
larger parasites. They may lead to economic losses in commercial species of fish.
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