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ABSTRACT

A study was undertaken to investigate suppression of ovarian development caused by endohelminthic parasites in three
species of freshwater fishes viz., Channa punctata, Nandus nandus and Xenentodon cancila. Ovaries of host fishes were
primarily found infected with encapsulated larvae, indirectly affecting ovarian development. Lower gonadosomatic index
and fecundity were recorded in infected fishes compared to uninfected ones. The study also assessed histopathological
changes caused by the parasites, which revealed damaged and disrupted germinal epithelium, damaged oocytes showing
signs of necrosis, liquification of yolk globules and reduction in yolk formation in infected ovaries.
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Fish parasites form one of the major problems
confronting fish culturist, and pathological conditions
arising from parasite infection assume high magnitude
of losses especially, under crowded conditions and in
intensive fish farming systems (van den Broek, 1979).
Parasites can act as one of the factors regulating the host
populations by affecting their survival and reproduction.
According to Snieszko (1975) and Daniel (1978), under
natural conditions, 50-90% of freshwater fishes harbour
at least one species of parasite. Parasitism is much more
common and diversified in the wild than in the farms,
ponds and hatcheries. Parasites cause deleterious effects
on fish health because they occur in vital organs such
as liver, kidney, and gonads affecting their function.
Parasitic infestation tends to decrease growth, resulting
in stunting of fish (Cross, 1933). Generally, the intensity
of parasite infection negatively and proportionally affects
the reproductive potential by decreasing the fecundity
and gonadosomatic index (GSI) of the host fish. Parasites
extract energy and nutrients from the hosts, and induces
physiological, immunological as well as ethological
changes in the host, which may impair mating, gonadal
maturation and fry survival.

A heavy worm burden may reduce the host’s
reproductive potential or may delay sexual maturity in the

fish, and both these factors could limit the host population
size (van Duijn, 1956). Worm infections differ radically
from bacterial or protozoan infections, as in most cases, the
worms do not multiply in the host body and the infections
are chronic in nature. Chronicity of helminths infestation
in fishes may affect the host’s reproductive potential and
development. The present investigation was undertaken to
study ovarian development in freshwater fishes naturally
infected with endo-helminth parasites.

Live fishes were collected during the period from
April, 2010 to March, 2011 from the Lower Lake,
Bhopal and also from a local fish market in Bhopal and
brought to the laboratory. The fishes were examined for
occurrence of helminth parasites adopting the methods
employed by Mayer and Olsen (1975) and Madhavi
et al. (2007). The fish specimens were dissected out
in physiological saline (0.75% NaCl solution) for
collecting endo-helminth parasites including digenetic
trematodes and nematodes. Encysted trematodes were
collected from the gonads and body cavity, fixed in hot
alcohol-formol-acetate (AFA) solution, and stained with
aceto-carmine to prepare permanent mounts. The parasites
were identified according to the keys given by Yamaguti
(1958) and Gibson et al. (2002). The collected nematodes
were washed thoroughly in normal saline, killed and fixed
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in hot 70% alcohol, stored in glycerin alcohol (1:3), and
studied as wet mounts or temporary mounts in glycerin
(Meyer and Olsen, 1975). Taxonomical identification of
nematode parasites was done by adopting the method
outlined by Yamaguti (1961) and Anderson et al
(1974-1983).

Gonad weight of infected and uninfected females were
measured and GSI was calculated according to the formula
given by Dahlgren (1979) as:

GSI (%) = Weight of gonad/Total body weight x100

Fecundity was estimated by mature ova counting method
adopting the formula outlined by Sinha (1975):

Fecundity (F) =W x n/w

where, W = total weight of ovary and w and n are the
mean weight and mean ova counts of the subsamples
respectively.

The infected ovaries of host fishes were taken out and
fixed in alcoholic Bouin’s fluid for 24 h. After the complete
removal of picric acid, the tissues were dehydrated, cleared
in xylene and processed for preparation of paraffin wax
blocks. The blocks were cut at 4 - 5 um thickness using
a rotatory microtome and stained with haematoxylin
and eosin (H & E) for histopathological examination
(Luna, 1968). Stained histopathological sections were
examined under Olympus research microscope and
photomicrographs were taken.

The prevalence and intensity of parasite infestation was
analysed adopting the method as described by Margolis
et al. (1982) as given below:

Prevalence = Total no. of hosts infected/Total no. of
hosts examined X100

(a) (b)
Fig. 1. Metacercariac of (a): Clinostomum complanatum,
(b): Euclinostomum heterostomum (X40)

129

Mean intensity = Total no. of parasites/Total no. of
infected hosts examined

The data were subjected to one way ANOVA using
SPSS program (version 11.5).

During the present investigation, 175 specimens of
Nandus nandus were examined out of which, 75 were
found infected by metacercariae of the digenetic trematode
Clinostomum complanatum (Fig. la). The body of the
fluke was elongated with rounded ends measuring 5.13-8.40
mm. The prevalence rate recorded was 42.8% with a mean
intensity of 2.13. A total of 115 specimens of Channa
punctata, out of 175 examined) were found infected
by metacercariae of FEuclinostomum heterostomum
(Fig. 1b). The encysted metacercariae of E. heterostomum
was linguiform having both ends bluntly rounded with
distinct number of intestinal caecae and measured
3.92-8.24 mm. The total prevalence of metacercarial

(a) (b)
Fig. 2. Eustrongylides sp. larvae. (a): Anterior end,
(b): Posterior end (X40)

infection was calculated to be 65.7% with a mean intensity
of 15.4. One hundred and three specimens of Xenentodon
cancila were examined, out of which 42 were found
infected with Eustrongylides sp. larvae (Fig. 2a and b).
The larvae were bright red colored, measuring 30-55.36 mm
and showed a total prevalence of 40.7% with a mean
intensity of 2.33

Histopathologically the ovaries of N. nandus
exhibited thickening and damage in the walls due to
presence of C. complanatum metacercariae. Pathological
effects included irregular shape of oocytes, necrosis
and severe inflammatory reaction (Fig. 3a and b).
Quantitative analysis showed a significant (p<0.05)
change in the gonadosomatic index (GSI = 0.36+0.16)
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and fecundity (726.4+17.4) of infected ovaries of
N. nandus as compared touninfected ovaries of the same fish
(GSI=7.26+3.31 and fecundity = 1485.84348.2). Ovaries
of infected C. punctata, exhibited a strong inflammatory
effect histologically, due to E. heterostomum metacercaria.
The ovigerous lamellae and follicular lining were freely
floating near the oocytes. The developing oocytes were
represented only by primary oocytes. Pre-vitellogenic
and vitellogenic oocytes were completely absent, which
may lead to decrease in the vitellogenic activity and yolk
formation (Fig. 4a, b and c). Quantitative analysis showed
a significant (p<0.05) change in the GSI (1.14+0.39) and
fecundity (1250.98+2.65) of infected ovaries as compared
to the uninfected ovaries (GSI =2.3140.265 and fecundity
3305.0+4.63)

In cross section of the ovary of infected X. cancila,
most of the oocytes were found irregularly shaped and
showed necrosis (Fig. 5a). Lumen of the ovary was filled
with sections of parasite showing strong inflammatory
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reaction and liquification of yolk globules resulting
in reduction of ova formation (Fig. 5b). Quantitative
analysis showed a significant (p<0.05) change in the
GSI (6.52+0.87) and fecundity (146.36+29.58 of
infected ovaries as compared to uninfected ovaries
(GSI = 11.84+£1.53 and fecundity = 209.6+23.68).

Histopathological examination of ovaries of infected
fishes collectively exhibited thickening and damage in
the wall of ovary and severe inflammatory reaction as
also recorded and reported by Blazer (2002). It was also
observed that the gonadosomatic index and fecundity of
infected N. nandus decreased significantly as compared
to uninfected fishes. The present finding is in agreement
with those of Ramachandran (1975), Oliva et al. (1992),
Hesp et al. (2002), Moravec et al. (1997; 2002) and Heins
and Baker (2003). Clarke et al. (2006) studied prevalence,
intensity and the effect of the nematode parasite,
Philometra saltatrix in the ovaries of Pomatomus saltatrix
and stated that infection was associated with a range
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Fig. 3. Photomicrograph of the cross section of ovary of Nandus nandus infected by C. complanatum. (a): Thickened
and disrupted ovarian wall (TDOW), deshaped oocytes (DO) and atrophy (A) (H&E; X100). (b): Necrosis (N),
inflammatory reaction (IR) and damaged stroma (DS) (H&E; X100)
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Fig. 4. Cross section of ovary of C. punctata infected by E. heterostomum. (a): Necrosis (N) and primary oocyte (PO,
(H&E;X40). (b): Inflammatoryresponse (IR),necrosis(N)andatrophied oocytes (AOC) (H&E; X100).(c): Damaged
stroma (DS) and inflammatory reaction (IR) (H&E; X400)
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of disorders viz., hemorrhage, inflammation, edema,
pre-necrotic and necrotic changes and follicular atresia,
which resulted in poor development of oocytes and affected
fecundity as also observed under present investigation.
During the current study, infected ovaries of C. punctata
exhibited necrosis and decrease in the yolk formation due
to disappearance of vitellogenic oocytes. It was observed
that the gonado-somatic index and fecundity of infected
C. punctata decreased significantly as compared to
uninfected ones. The present finding is in agreement
with that of Heins and Baker (2003) who found that
mean egg size in three spined stickleback (Gasterosteus
aculeatus) were smaller in fish infected with the cestode,
Schistocephalus solidus than in uninfected fish. In case of
X cancila, infestation with nematode parasite also showed
a significant decrease in the gonadosomatic index and
fecundity. Oliva et al. (1992) suggested that philometrid
infection resulted in reduced fecundity in Chilean seabass
(Paralabrax humeralis), as the effective volume of the
ovaries was reduced. Necrosis was described in the ovaries
of striped mullet (Mugil cephalus) due to infection with
Philometra cephalus (Ramachandran, 1975). Atrophy in
the ovaries of New Zealand snapper (Chrysophrys auratus)
due to infection with Philometra sp. was described by Hine
and Anderson (1981). Philometra induced ovary damage
have also been reported in various reef fishes (Moravec
et al., 1997; Hesp et al., 2002; Moravec et al., 2002).

Prevalence of parasitic loads causes chronic infection
in fishes which may lead to suppression of reproductive
potential, immunity and health of brood fishes which in
turn can affect production of fry and their development.
The information reported in the present study may help
control parasitic infections in fish.
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(b)
Fig. 5. Histological section of infected ovary of X. cancila. (a): Necrosis (N) and several transverse sections of parasite
(b): Damaged and disrupted ovary wall (DDOW) and damaged oocytes (DO) (H&E; X100).
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