e Reseg, 5
Echem et al., J Aquac Res Development 2018, 9:5

° DOI: 10.4172/2155-9546.1000536

Journal of Aquaculture
Research & Development

ISSN: 2155-9546

Research Article Open Access

Endoparasites in Chanos chanos (Forsskal, 1775) from the wetlands of
Zamboanga City, Western Mindanao, Philippines

Roldan T Echem*, Herbert M Barba, Guangyao Li, Fang Peng and Nikka Joy C Buenaventura
Department of Biology, Western Mindanao State University, Zamboanga City, Philippines

Abstract

Chanos chanos (milkfish) locally known as Bangus is the main aquaculture product of the Philippines. The status
of bangus production in Zamboanga City declined from 2012-2016. Diseases in C. chanos were known to be caused
by parasites and have remained an issue to fish farming. Some of the parasites have been discovered to have
zoonotic potential in mammalian hosts including man making them of public health importance. In this study, the
identification, intensity, prevalence and biometric relations of endoparasites in C. chanos were determined. A total of
120 juvenile bangus were collected in the wetlands of Zamboanga City from July 2016 to August 2016. There were
4 endoparasites identified namely: Ichtyobodo sp., Trichodina sp., Acanthocephalans spp. and Diphyllobothrium
latum. The most prevalent was Ichtyobodo sp. (40%) and the least prevalent was D. latum (1.66%). Ichtyobodo sp.
has the highest mean intensity (4.39) found in the gills and D. latum has the lowest mean intensity (0.2) found in the
intestine. Pearson’s Correlation Coefficient Analysis revealed a negative correlation between fish length and number
of endoparasites (-0.17), fish weight and number of endoparasites (-0.27) and body height and the number of
endoparasites (-0.31). However, there were high correlations between fish length and fish weight (0.78), fish length

and fish height (0.61) and fish weight and fish height (0.73).
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Introduction

Disease is an important factor in fish production, and fish as one of
the commercially important source of animal protein is susceptible
to infections by various parasites. These diseases are closely linked to
environmental deterioration and stress. The importance of parasitic
infection on fish production has remained an issue to fish farming
industry [1]. Diseases are caused by many parasites including
protozoans and helminthes. Among the diseases caused by the
protozoans are Amyloodioniosis or Velvet Disease, Ichthryophiriasis or
White spot Disease, Trichidiniasis, Brooklynelliosis and Cryptobiosis
or Trypanosomiasis. Parasitic Helminthes include Monogenea,
Trematodes, Cestodes, Nematoda and Acanthocephalans [2]. Lio-Po
[3], reported that intoxication of milkfish in freshwater systems has
caused massive fish kills in the Philippines.

Cases of diseases occur among milkfish and outbreaks of these diseases
attributed to parasites were summarized by Velasquez [4,5]. Subsequent
reports included other pathogenic organisms [6,7]. Major diseases
causing significant mortality among milkfish and other fish in the
Philippines were described in a recent report [8]. For fish in a fishpond,
infestation may result in death and economic loss.

Chanos chanos (milkfish) locally known as Bangus is the main
aquaculture product of the Philippines. It is one of the most popular
seafood dishes in the country [9]. Milkfish is considered to be one of the
most important fish species farmed in the Philippines which is usually
cultivated in freshwater, brackish water and marine environments.
It continued to provide affordable source of protein for many of the
people and also livelihood for most of the local families which work in
Aquaculture [10]. According to Philippine Statistics Authority (PSA in
2015), there was a decline rate of production of milkfish in Zamboanga
City from 2012-2015. There are several reasons that may account for
the low production rate. Most of the milkfish which are being cultured
in fish ponds and are plagued with diseases, acid soil and deteriorating
water quality that might lead or result to low production [11].

Fish cultures provide a large reservoir of parasitic pathogen common to
both wild and cultured fish [12]. Fish are hosts to a variety of parasitic
organisms which can regulate fish population and community structure,
reproduction and survival. They can decrease host fitness, and they can
alter host behaviour and morphology which increases predation risks
[13]. Parasites also compete for food thereby depriving fish of essential
nutrients and inhibiting growth leading to death with consequent
economic loss. Endoparasites are type of parasites that are found within
the flesh, cavities of the host organism. These parasites can be usually
found on the muscles, organs, membrane linings of the host organism
[14]. There are many fish parasite that may infect human. Freshwater
and brackishwater fishes are the source of human infections with food-
borne trematodes. There were already estimated numbers of people who
are currently infected with Fish-borne trematodes wherein it exceeds in
18 million and most of them are at risk [15].

The main purpose of this study was to determine the identification,
intensity and prevalence of endoparasites in C. chanos in the gills,
stomach and intestine. This study established the correlation between
the fish length, fish fresh weight, height of the body to the number of
endoparasites present in C. chanos. The data generated from this study
could be used for public health awareness for the locals and provide
information for bangus farmers for the better management of their fish
ponds to reduce number of bangus infected with endoparasites.

Materials and Methods

A total of 120 samples of Chanos chanos were gathered from the fish
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ponds in Zamboanga City from July 2016 to August 2016. The total
area of the fishponds was approximately 14 hectares. The juvenile
bangus were 17 weeks and 5 days, 18 weeks and 5 days, 19 weeks and
5 days, 20 weeks and 5 days and 21 weeks and 5 days old. The bangus
that were collected were placed in a plastic bag with labels and placed
in a container filled with ice. Samples were brought to the Biology
Laboratory, College of Science and Mathematics, Western Mindanao
State University, Zamboanga City.

The total length of the body of bangus was measured using tape measure
and the body height was measured using caliper. The fresh weight of the
fish was measured using top loading balance (Shimadzu). To study the
internal organs, the fish were dissected by opening the body cavity from
posterior to anterior using dissecting tools and endoparasites were
examined using hand lens. The prepared slide was examined under
high power objective and low power objective using photomicrograph
(ecoline). The gills C. chanos were scraped using scalpel and the
scraping was mixed with 10 drops of 0.8% saline water in a petri dish.
A drop of mixture was placed in a slide for microscopic examination.
The stomach and intestine were removed from the fish. Each part was
separated from each other and was dissected for individual inspection.
Each part was washed with tap water after collecting endoparasites.
The inner lining was scraped with scalpel to examine for microscopic
parasites. The scraping was mixed with 10 drops of 0.8% saline water in
a petri dish. a drop of a mixture was placed in a slide for microscopic
examination. Slide was examined under high power objective and low
power objective using photomicrograph (ecoline).

Samples were preserved in alcohol formalin acetic acid (AFA). AFA was
prepared by adding 5 ml glacial acetic acid and 5 ml formalin to 90
ml of 70% ethyl alcohol. Samples on slides were stained with 1 drop
of eosin solution. eosin solution was prepared by adding 1 gram of
eosin y, 5 ml of glacial acetic acid to 1 liter of 70% ethyl alcohol. Images
of endoparasites were documented using a digital camera (Sony) for
identification. All endoparasites were identified using identification
guide by [2] and were confirmed by a parasitologist, Dr. Evelyn B.
Campos, Ed.D. of Zamboanga State College of Marine Sciences and
Technology (ZSCMST).

Microscopic Examination of Major Parasitic Groups

The Acanthocephala form a group of worms. They are cylindrical and
are provided with spines in the proboscis immediately attaches itself by
its proboscis to the intestinal mucosa of the milkfish. Ichthyobodosis
is an important parasitic disease that has caused severe loss among
milkfish. The disease is caused by heavy infections on skin and gills
by parasitic flagellates belonging to the genus Ichthyobodo. Trichodina
is a genus of ciliate alveolates that is ectocommensal or parasitic on
milkfish. This parasite is usually found on the gills, skin or fins of the
fish.

Analysis of Data

Endoparasites found at the gills, stomach and intestine of the fish during
macroscopic and microscopic examination were identified, counted
and photographed. The relations of the number of parasites and the fish
length, fresh weight and body height were determined using Pearson
Correlation Analysis [1]. The prevalence and mean intensity of the
different endoparasites in the fish samples were accomplished by using
the formula:

total number of Bangus infected with a particular parasite x 100

Prevalence = -
Number of bangus examined

total number of particular parasites in a sample of bangus

Mean Intensity =
7 Number of infected bangus

Result

Figures la,1b shows the morphological appearance of Icthyobodo
sp. present in the gills of Chanos chanos observed under high power
objective (400X). It is a parasite that is 5 to 20 cm in length, kidney
shaped in appearance with 2 flagella attached to the ventral part of the
body. Line drawing was derived from Read [16].

Figures 2a,2b shows the protozoan Trichodina sp. present in the gills of
C. chanos observed under high power objective (400X). This protozoan
parasite has saucer-like shape with a prominent tooth-like internal
cytoskeleton ring. Photo of the same species observed under high
power objective (400X) was obtained from Smith and Schwartz [17].

Figures 3a,3b shows the anterior portion of Acanthocephalan spp. The
retractable proboscis with rows of hooks found at the intestine of C.
chanos examined under high power objective (400X). The whole mount
(a) and scanning electron micrograph of the heavily armed proboscis
with recurved hooks (b) of Acanthocephalan spp. Figures 4a,4b shows
the morphological appearance of Diphyllobothrium latum present in
the intestine of C. chanos observed under high power objective (400X)
with the operculum at the anterior portion of the egg (with arrow).

Figure 5 show that Ichtyobodo sp. has the highest number of individuals
ranges from 15 to 33. Acanthocephalans spp. has 5, Diphyllobothrium
latum and Trichodina sp. has the lowest number of individual (1)
respectively. Ichtyobodo sp. has the highest mean intensity of 4.39 found
in the gills of Chanos chanos. Trichodina sp. has a mean intensity of
0.4 found also in the gills. Acanthocephalans spp. and Diphyllobothrium
latum has the lowest mean intensity of 0.25 and 0.2 respectively found
in the intestine (Table 1).

The most prevalent endoparasite was Ichtyobodo sp. (40%), followed by
Acanthocephalans spp. (6.66%), Trichodina sp. (3.33%) and the lowest
was Diphyllobothrium latum (1.66%) respectively (Table 2). Pearson’s
correlation coefficient analysis revealed that there was negative
correlation between fish length (-0.17), fish weight (-0.27) and body
height (-0.31) and the number of endoparasites present in Chanos
chanos (Table 3).

Table 4 shows that Pearson’s correlation coefficient analysis revealed
that there were high correlations between fish length and fish weight

Parts Endoparasites Mean intensity
X Ichtyobodo sp. 4.39
Gills ; :
Trichodina sp. 0.4
. Acanthocephalans spp. 0.25
Intestine : -
Diphyllobothrium latum 0.2
Stomach - -

Table 1: Mean intensity of endoparasites in C. chanos.

Endoparasites Prevalence (%)

Icthyobodo sp. 40

Trichodina sp. 3.33
Acanthocephalans spp. 6.66
Diphyllobothrium latum 1.66

Table 2: Prevalence of endoparasites obtained in C. chanos.
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Category df Computed value(r) Tabular value(t) Remarks
Fish length 28 -0.17* 0.361 Slight correlation
Fish weight 28 -0.27* 0.361 Low correlation
Body height 28 -0.31* 0.361 Low correlation

—kk

Not significant=" significant=

Table 3: Pearson’s correlation between number of endoparasites and fish length, weight and height of C. chanos.

Category df Computed value (r) Tabular value (t) Remarks
Fish length vs. Fish weight 28 0.78** 0.361 High correlation
Fish length vs. Fish height 28 0.61** 0.361 High correlation
Fish weight vs. Fish height 28 0.73** 0.361 High correlation

Table 4: Pearson’s correlation between fish length, fish weight and fish height C. chanos.

-

Figure 1b: Ichtyobodo sp.

Figure 2a: Trichodina sp. found at the lining of the gills, HPO (400X).

N J

(0.78), fish length and fish diameter (0.61) and fish weight and fish
height (0.73).

e

Figure 2b: Photo of Trichodina sp.

Figure 3a: Acanthocephalans spp. found in the intestine of C. Chano, HPO
(400X).

~

Figure 3b: Whole mount (a) and scanning electron micrograph of the proboscis
(b) of Acanthocephalan spp.
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Figure 4b: Morphological appearance of D. latum.
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Figure 5: Number of endoparasites found in Chanos chanos.

Discussion

Velasquez [18] stated that the major parasitic group of milkfish in
the Philippines include acanthocephalans, copepods, isopods, and
heterophyid flukes. In this study, there were 4 different species of
endoparasites identified from Chanos chanos through microscopic
examination and direct inspection namely; Ichtyobodo sp., Trichodina
sp., Acanthocephalan spp. and Diphyllobothrium latum.

Ichtyobodo sp. from the gills showed the highest number of individuals.
Read [16] stated that this flagellate is an obligate parasite that depend
its survival on its fish host. Ichtyobodosis is the disease caused by this
protozoan parasite. Trichodina sp. and D. latum has the lowest number
of individual. Many Trichodina species are pathogenic; this protozoan
parasite glides rapidly over the gill and skin surfaces. Trichodina
sp. can be present in low numbers and not cause disease [19].
Ichtyobodo sp. has the highest mean intensity and the most prevalent
endoparasites found in C. chanos. According to Read [16], Ichtyobodo
sp. may be free-swimming or attached in gill tissues which makes
this protozoan endoparasite dominant and survives best compared to
other endoparasites. External gross signs of the disease include excess
mucus production and discoloration, removal of epithelium and gills
may become swollen. Infected fish loss their appetite and sometimes

die if there is severe infestation. Young fish are reported to be more
susceptible to Ichtyobodo sp. than older fishes [20]. Ichtyobodo sp.
causes large mortality rate not only in the wild but also in hatchery
reared fish and even in-home aquariums [14].

D. latum has the lowest mean intensity and less prevalent. D. latum
are intestinal worms that exploit freshwater copepods as their first
intermediate host and freshwater fish as the second intermediate host
[21]. D. latum is one of the longest intestinal tapeworms in humans
and has numerous reservoir hosts. Aside from severe abdominal pain,
the major symptoms of D. latum cases include minor gastrointestinal
troubles such as abdominal troubles and abdominal distension.
Trichodina sp. causes the disease known as Trichodinosis 16]. It is
usually found on the gills but also can be found on the rest of the body,
especially when the fish has become weakened. Infected fish often display
lethargic behaviour, flashing and weight loss [18]. According to Berenji
[22], Acanthocephalan spp. is an endoparasite found in the intestine of
the fish host. A prominent characteristic of this parasite is its proboscis
that is armed with recurved hooks, by which the worm attaches to the
wall of the intestine of the definitive host. Acanthocephalan causes
ulceration in the intestine of the fish [18].

Infection rate of the fish was high on the gills compared to the other
parts. This is due to fact that the gills are in direct contact to the external
water surrounding as a result of their respiratory activities [12]. The
worms are only present in the intestine of older Bangus, this could be
due to digestion process. Adult fishes consume a great variety of foods
and exhibit a great variety of feeding styles [23].

There were no significant relations between fish length, weight and
diameter and the number of endoparasites. This is consistent with the
findings of Cauyan that linear correlations between total parasite count
and fish total length showed negative relationships for all species. It also
agrees with the findings of Amaechi [1] that there was no relationship
between the endoparasites and size of the fish. Khalil [15] also stated
that there was no relationship between fish length and parasitism, given
that larger-sized fish were less affected by infection than the smaller-
sized fishes. Relationship between the physical characteristics of C.
chanos shows a high correlation. The longer the fish, the heavy it is and
the bigger the diameter.

Difference in water quality between seawater and pond water such
as reduced salinity, and methods involved in the management of
ponds such as polyculture, may enhance mass infestation resulting
in enormous losses [18]. According to Omeji et al. [24], the high
infestation rate could be attributed to the sanitary condition of the
ponds, the location of the ponds from residential areas, number and
class of people visiting the ponds. The parasite prevalence and intensity
depend on the parasite species, and its life cycle, host and its feeding
habits. Other physical factors like water body where the fish inhabits,
presence of intermediate host for the onward transmission of parasites
and infection from another host. The hygienic condition of the water
bodies are also very important in keeping aquatic environment free
from introduction in any parasitic contamination from where fish are
used for human consumption [23].

Conclusion

In this study, there were 4 endoparasites identified in Chanos chanos.
Ichtyobodo sp. has the highest mean intensity and was the most prevalent
endoparasites found in the gills of C. chanos. Diphyllobothrium latum
has the lowest mean intensity and the least prevalent endoparasite.
There was negative correlation between fish length, weight and body
diameter and the number of endoparasites. However, there were strong
correlations between fish length and fish weight, fish length and fish
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diameter and fish weight and fish diameter. These endoparasites can
cause diseases to C. chanos.

Therefore, this study recommends that ectoparasites should be also
studied, increase the number of samples, and include adult bangus.
Freshwater and brackish water fishes like Chana striata, Anguilla
marmorata and Caranx sp. will also be studied.
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