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Abstract

A total of 600 fresh water fish (Mugil sp., Tilapia sp. and Carp
sp.) were collected from Abbassa aquaculture (§harkia province),
Qaroun and Wadi Al-Raiyan lakes (Fayom province). The prevalence of
encysted metacercarial infestation in fishes from Abbassa aquaculture,
Qaroun and Wadi Al-Raiyan lakes were 59.5%, 5% and 53% respectively.
Eight types of encysted metacercariae were detected in fishes. The
isolated metacercariae were experimentally fed to fish eating mammals
(cat and rat) and birds (pigeon and heron) producing fourteen types of
trematode species, where, all of them are of zoonotic importance
except the Diplostomum Tilapi. Concerning the estimation of
bioaccumulation of some heavy metals as lead (Pb), Cadmium (Cd),
Mercury (Hg), Copper (Cu) and Zinc (Zn) in fish flesh recommended in
the study were higher in heavily infested fishes, where, the levels of lead
and mercury residues in examined fishes from Abbassa aquaculture and
Qaroun lake were higher than those of WHO limits (1984). The
detectable residues of other heavy metales were within the permissible
limit. A negative correlation between the rate of metacercarial
infestation and the native score of accepted sensory evaluation was also
demonestrated. Application of physical control for killing the
metacercarial parasitic encystation in fish with thermal procedures as
frying, grilling and microwaving revealed 5 minutes, 10 minutes at
60-80°C and 5 minutes at high power, respectively, while, freezing for
72 hours at - 4°C and 48 hours at - 18°C were sufficient to kill all
encysted metacercariae in the tested fish flesh.

INTRODUCTION

Reviewing the avialable literature, it was found that the incidence of encysted
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metacercariae in Tilapia sp. was 21% (in Qaroun lake) as recorded by Mahmoud
(1990), while, Ebtsam (1993) and Olfat et al. (1995) reported that the
metacercarial infestation rate in Tilapia sp. was 78% and 41.6%, respectively, in
Cairo and Giza markets. Regarding the infestation rate in Mugil sp., it was found to
be 82% and 88%, as recorded by El-Dally (1988) and El-Sherbiny (1988),
respectively. Inaddition, Ramadan (1994) revealed that the rate of infestation with
encysted metacercariae in Carp sp. was 49%. In Egypt, some Heterophyid parasites
were recorded to infect man as Heterophyes heterophyes, H.aaequalis and H.dispar
(Wells and Randall 1956). Moreover, Pygidiopsis genata and Clinostomurn tilapi have
a public health hazard. On the other side, Paperna (1980), Joo (1988) and
Sinderman (1990) reported that there is a synergistic effect between the parasitic
infestation and bioaccumulation of heavy metals in fish. Parasites play an important
role in determining the quality of fish (Shahidi and Bota, 1994). Moreover,
El-Sherbiny (1988) reported that the physical procedures as thermal and freezing
(at - 4°C and - 189C) were sufficient to kill all encysted metacercariae in the tested
fish flesh.

MATERIALS AND METHODS

A total number of 600 fishes of (Tilapia sp., Mugil sp. and Carp sp.) were
collected from different localities [Central laboratory Aquaculture Research in
Abbassa at Sharkiya province, Qaroun and Wadi Al-Rayian lakes at Fayoum
province]. Each fish sample was rolled in aluminum foil and kept in a clean plastic
bag and transferred to the laboratory in ice box container with minimum delay. The
organoleptic examinations were done for fishes as described by Braumuller (1958),
then, examined microscopically for the presence of the encysted metacercariae in
muscles and organs, with the application of the digestion technique according to
Oshima et al. (1966). The isolated metacercariae were experimentally fed to
parasite free mammals and birds (cat, rat, heron and pigeon) to identify the
metacercariae based on the revealed adult worms (Paperna, 1980). The encysted
metacercariae and adult fluks obtained, fixed and stained with Lucky technique
(1977). Estimation of the bioaccumulation of some heavy metals as [pb), Cadmium
(Cd), Mercury {Hg), Copper (Cu) and Zinc (Zn)] in fish muscles by using the Atomic
Absorption Spectophotometer was done according to Chapman and Pratt (1979).
Thermal procedures as frying (for 3 and 5 minutes on each side), grilling (at 60 -
809C for 5 and 10 minutes on each side) and cooking in microwave oven (at high
power for 3-5 minutes) were applied. Moreover, freezing procedures (at-4°C for



SAFETY AND QUALITY OF FISH 1691

24h, 48h and 72 h) and (at-18°C for 24h and 48h) were carried on. The viability of
the encysted metacercariae recommended by using the digestive solutions (Oshima
et al. 1966) was also checked.

RESULTS AND DISCUSSION

In the present study, the total incidence of the encysted metacercariae in the
investigated fishes (Table 1), showed that, 235 out of 600 samples (39.1%) were
found to be infested with encysted metacercariae. The rate of encysted
metacercarial infestation in the present study revealed that Tilapia sp. at Abbassa
aquaculture and Wadi Al-Rayian lake were 89% and 82%, respectively. These
results were found to be higher than that recorded in Qafoun lake, which was 10%.
In contrast, Mahmoud (1990) recorded a higher rate of infestation in Tilapia sp.
(21%) among the samples collected from Qaroun lake. This might be attributed to the
gradual increase in the water salinity of the Qaroun lake, pronounced in
unadaptability of the snail due to the new environment (Ginetsinskaya, 1988). The
variations in the rate of the metacercarial infestation from locality to another might
be attributed to the water pollution with human and animal excreta and/or to the
difference in the adverse environmental factors: as the temperature, salinity,
density of the snails and the migratory birds, (Kenned, 1982).

Table 1. Incidence of the encysted metacercariae in the examined fishes from differ-
ent lacalities.

Total number of fishes
Fish Localities Percentage
Examined Infected
Tilapia sp. Abbassa aquaculture 100 89 89 %
Qaroun Lake 100 10 10%
Wadi Al-Raiyan 100 82 82 %
Mugil sp. Qaroun Lake 100 0 0%
Wasi Al-Raiyan 100 24 24 %
Carp sp. Abbassa aquaculture 100 30 30 %
Total 600 235 39.16%

Experimental feeding of fish eating mammals and birds on fish flesh containing
the viable encysted metacercarae (Table 2 and 3) revealed that, more or less all the
detected and identified parasites (except the Diplostomum tilapi) were transmissible
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to man, as the members of family Heterophyidae (Heterophyes heterophyes, H.
aequalis and H. dispare) and the other genera of family Heterophyidae (Centrocestus
armatus, Ascocotyle sp., Haplorchis pumilio, Pygidiopsis gentata) have been shown
to infect human. These results were consisted with those of Wells and Randall
(1956) and Yil Chai and Lee (1990). Moreover, families (Echinostomatidae,
Cyathocotylidae and Clinostmoatidae) could also infect man. These reports were
similar with those of Paperna (1980) and El-Dally (1988).

The higher levels of heavy metals were recorded in heavily infested fishes
with encysted metacercariae (Table 4), where the parasitization in the fish host
increased host susceptability to the toxic pollutants of heavy metals (Sinderman,
1990) and (Sorensen, 1991). Table S showed that there was a negative correlation
between the rate of infestation with encysted metacercariae and the score of
accepted sensory evaluation. This was due to that infected fish with encysted
metacercariae, even lightly, was rejected by consumers (Paperna, 19880),
unsaleable (Hall, 1992) and causes aesthestic problem (Shahidi and Botta, 1994).
Either microscopic metacercariae as (Heterophyid which cause Black sport disease,
(Fig. 1) or macroscopic metacercariae as (Clinostomatids the cause of yellow Grub
disease, (Fig. 2) proved to have public health hazards, where, the quality and
marketability of the infested fish will be depreciated. In the present study, the
physical methods were including frying, grilling and microwaving not less than 5
minutes on each side, 10 minutes on each side (at 60-800C) and 5 minutes,
respectively. Moreover, the freezing (at-4°C and -18°C) for 72 and 48 hours,
respectively, proved to be sufficient to kill all encysted metacercariae in edible
fish. These results were consisted with the finding reported by El-Sherbiny (1988)
and Hammed and Elias (1970).
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Table 2. Yellow Grub Disease. (dinostomatid metacercariae) in Tilapia sp.
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