SUMMARY [277]

The highest incidence ot metacercarial infestation among both
examined and infested Tilapia species was found in the muscles of the
posterior thud (77 57% and 95 60%) followed by middle third (69 14%
and 85 21%), anterior thind (62 7% and 77 28%), gills (62% and 76 4%),
liver (29 57 and 36 44%), kidneys (23 29% and 36 44%), spleen (16%
and 19 72%) eye (1620 and 13 14%), skin (12 26% and 15 14%) and
fins (9 00 and 11 09%)

In Clarias lazera the maximum incidence of metacercarial
mnfestation i both examined and infested fish was found 1n the muscles
of midd! third (85 00% and 160%) followed by anterior third (71 36%
and 83 95%), posterior third (62 27% and 79 14%), liver (49 55% and
58 28%) gilts (40 91% and 48 12%), kidneys (31 36% and 36 90%) and
spleen (19 55 and 22 99%)

The highest incidence of metacercarial infestation in Tilapia
species was found in {ish of 100-150 gm and that measuied 20-25 cm in
length, while in Claiias lazera 1t was found 1n fish less than 200 gm

weight and of length less than 30 cm

The highest incidence of infestation among Tilapia was found in
July (96 22%) and March (94 44%) and the lowest in November

(6521%) In Clarias lazera the highest wcidence was found i June

(100%) and November (100%) while the lowest recorded 1n January
(68 42%)

The maximum incidence of infestation 1n Tilapia was recorded
duting summer (90 30%) followed by spring (87 58%) and winter
(85 96%) while the lowest was reported during autumn (65 57%) In
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Morozov (1952) mentioned that Metagornimus yokogawai
infection ¢f man and carmivores causing catarrhal inflammation of the

alimentary canal

Watson (1960) found that heterophyid flukes infection in man had

been associated with diarthoea and some visceral complication

Gomaa (1962) found two Egyptian patients suffering from

pulmonary complication due to heterophyes infection

Hamed and Ehas (1970) found that when man eat not well
cooked fish containing living metacercariae, till reach his small intestine
they hatched and atlached themsclves to mucosa and matuied These
worms may cause superficial necrosis of the mucosa In heavy
infestation, they cause sever visceral pain, discomfert in the abdomen and
diarrthoea sometimes the eggs of heterophyes go to the lymphatics via the
mucosa and migiate to brain, myocardium, heart valve, lungs and
mesentery and may lead to seiious damage e g myocarditis, heart failure

or even brain haemorrhage

Dippon and Widmer (1976) collected Opisthorchis felineus
flukes from ductus choledochus from a woman suffereing from biliary
colic at operation They also added that the patient had been infected

from eating fish

Boulos et al (1981) examined the small intestine of

experunentally infected hamster with Pygidiopsis genata The mtestine
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showed brownish dots (representing the adult worms), edema and
hyperaemia of its proximal part Histopathological studies revealed that,
most of the wotms weie deeply lodged between the villi and only few
were seen In the lumen of the intestine, the villi at the site of infection
were stunted thinned cut with widening of the mtervillous spaces,
occasionally the mucosa was flattened with loss of the villous processes,
toci of cellulai 1eaction (histocytes, lymphocytes and few plasma cells)
observed in the connective tissue 1n the lamina propria, the underlying
submucosa thickened by edema, a mild diffuse cellular infilteration
(histocytes, lymphocytes and plasma cells) and dilated lymphatic vessels,

and hyperplastic peyer’s patches at the site of paiasitic infection

Bindseil and Chiistensen (1984) found that experimental
infection of mouse with Echunostoma caproni, associated with gut
dilanon The tissue reaction revealed villous atrophy, heightened vills,

increased crypt number, dectease in brush borders and goblet cells and

atiophy of the cucular musculature

Hyung Lee ef al (1984) collected the eggs of Heterophyids
(Metagomumus  yokagawar  Heterophyes  heterophyes  nocens,
Heterophyes continua, Stellantchasmus falcatus and Pygidiopsis summa)
fiom the feces of patients suffered from gastiointestinal symptoms with

history of eating 1aw flesh of brakishwater fish in Korea

Jong er al (1985) reported cases of humen infection with

Heterophyes heter ophyes nocens All were mullet eaters and had clinical

mantfistation of general malaise , gastrointestinal trouble and / or heart
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palpation ~ The present cases are all males between the age of 36-55

years In Korea

Hyung Lee efal (1988) described the gross finding of the guinea
pig hver infected experimentally with Clonorcus snensis were
iemarkably enlaiged m size, with cystic elevation, swelling and
yellowish discoloration at the surface areas and rough fibrotic texture,
Moreover, the pathological finding revealed sectioned worms were
demonstrated 1n the bile ducts, tortuous and irregulerly ditated bile ducts
with cystic changes and widened portal space, egg granulomas around
the bile ductules In addition the epithlia of bile ducts showed partial
compression atiophy, edematous proliferation, thickeness and
petiductaal  fibrosts accompanied by perniductual inflammatory cell

mfilteration

Stuart and Bernard (1989) reported that experimental infection
of domestic chicks with Echinostoma caproni accompanied by unkempt
feathers, watery diarrhoea and wight loss In addition the infected 1leum
showed atrophic villi, hypertrophied circular musculature wita collagen-
like fibers and haemorihagic zones, the brush border of epithelial cells
and goblet cells were absent in the mucosa, and abraded mucosa due to

cephalic spines of the worms which showed tissue plugs in their suckers

Mondal and Baki (1989) described that catarrhal and

haemorthagic enteritis were associtated with natural infection of
Echinostona  revolutum m domestic ducks Histopathological

examination 1evealed sloughing off wvilli epithelium and increased
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numbers of goblet cells 1n the villi as well as 1n the glands, and marked

cellular reaction 1n the lamina propria associated with cross section of the

patasites

Shalaby (1992) obtained Aliptrema tilapiae n sp from the small

intestine of dogs fed on tlapra muscles contained encysted
metaceicailae  The lesions induced by these flukes represented by

inlfammatory picture of the intestinal wall Microscopical studies of the
duodenum showed detatchment and sloughing of the superficial
epithehal cells of villi lymphocytic infilteration of mucosa, hyperplasia
and neciosis of burner’s gland, mononuclear cellular mnfiltration and
edema of submucosa In addition the ilieum showed over destruction of
villi, the epithehial cells were hyperplastic and pyknotic in somf cells,
lymphocytic nfilteration and congested blood vessels of submucosa and

mononuclear cellular infilteration of subserosa

Sung ef al (1993) studied the experimental infection of rates with
Clonorchis sinensis metaceicariae The adult fluke were located in the

intrahepatic bile duct of the liver and associated with proliferation of

epithelial cells of the billary mucesa

Pedro et al (1992) reported human infection by phagicola sp
duiing stool examination All infected patient who ate raw mullet sp Six
of the nine patient suffered from flatulence and four had diarrhoeal

episodes In addition the authors also found that s1x patient showed slight

eosinophihia
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Mahdy ef al (1995) studied the histopathological examination of
puppies and kittens experimentally infected with metaceicariae from
ulapia species The adult fluke wete seen in the intestinal lumen, the
intestinal 1eaction at eaily stages was characterized by vascular dilation,
hyperplasia and hypertrophy of the mucus cells and excessive
accumulation of tissue debris over the mucosa of the lower intestine
Seven days post infection, moderate tissue 1eaction were noticed,
characterized by atrophy and decrease in the number of mucus glands in
the area of parasitic elements, fibroblastic proliferation which replaced
the intestinal mucosa, numerous inflommatory cells mainly macrophages,
lymphocytes and small size eosinophilic cells The mtestinal crypts

showed distiuction of mucosa and edema at the point of interance of the

infested paiasite

9- Elemination of Encysted metacercaiae

a_Effect of chilling and freezing on the viability of the encysted

metacercariae

Kawair and Yumoto (1936) found that cats, dogs and rabbites
could be mfected with trematodes by experimental feeding on infested

fish pieserved n 1ce fo1 5-10 days

Callot (1939) mentioned that the encysted metacercariae were

killed by freezing for 24 how
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Hamed and Ehas (1970) recorded that Heterophyes heterophyes

metacercatiae 1n the infected mullet were survived for 30 hours when the

fish stoied at -10°C ot -20°C and weie killed after 33 hours at both

degiee

Ghittmo (1972) and Roberts (1978) suggested that deep freezing

of fish muscles at -10°C for 24 hours was sufficient to destroy the

encysted metacercartae

Fahmy er al (1980) 1eported that fieezing at -4°C was found to be
lethal to metaceicariae of Prohemuistomum vivax in 36 hours and for

Haplor chis pumilio metacercariae 1n 48 hours

Magda et al (1981) found that 33% of metacercariae of
pygidiopsis genata of Tilapia species developed to adult worms 1n white
mice The recovery rate decieased from 33% to 20% and 3% when
metacercatiae obtamned from fish frozen at -4°C for 4 and 7 days,

respectively while freezing for 10 days killed all metacercariae

Brown and Neva (1983) suggested freezing of fish muscles at
10°C for 24 hours to kill the encysted metacercariae Heterophyes

heter ophyes Metagenimus yokogawai and Cloner chis sinensis

Mahmoud (1983) studied the effect of freezing on the encysted
metaceicaiiae of Heterophyes heterophyes He recomended simple
fieezing at 2°C for a pertod not less than 9 days and deep freezing of fish

muscles at 20°C for 48 hours to ensure killing of metacercariae
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Shalaby (1985) recorded that freezing at 18°C for 24 hours
inhibited the motility of Clarias lazera metacercariae (Mesostephanus

sp) while cooling at 10°C mhubit the motlily of the infested

metaceicariae on the 5th day

El-Bouhy er al (1988) suggested freezing as a method of
treatment of fish (Clarias Lazera) infected with encysted metacercariae
of Cyanodiplostomum azimi, Mesostephanus appendiculatus and
Prohenmustomum vivax They found that adult worms were obtained from
chicks fed on infected muscles frozed at 20°C for 7 days would kill the

parasite and show negative result

El-Sherbiny (1988) studied the effect of freezing on the infectivity
of metacercaria obtamned from Tilapia milotica (stephanopora spp,
Pygidiopsis  genata,  Echinochasmus  perfoleatus, Heterophyes
heterophyes, Haplorchis pumilio and Haplorchoides species) He found
that freezing at 5°C for 24 hours lethal to stephanopora sp and Echino
chasmus peifoleatus, for 48 hour, was lethal for Heterophyes
heterophyes and fo1 72 hours was lethal for all the remamning types
Moteover 22 4% of these metacercariae were developed to adult worms
in dogs, the recovery rate decreased from 22 4% to 12 65% and 3 66%
when infested fish freezed at 5°C fo1 24 and 48 hours Freezing for 72

hours kill all type of metacercariae and gave negative result

FNeezng at -15°C kill Lchinochasmus per foliatus and Pygidiopsis
genata after 24 houis and after 48 hours all the previous types, in

addation to phagicola longa wete killed The recovery rate decreased
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from 20 10% to 5 99% when dog feed on muscles frozed at -15°C for 24

hours while those 1eciveing fish freezed at - 15 for 48 hours showed

negative tesult

Youssef er al (1993b) studied the effect of chilling and freezing

on the wiability of encysted metaceicariae of Clarias Lazera and Tilapia
nilotica They found that metacercariae still viable at 4°C for 24 hours

and 48 hours in both Tilapia milotica and Claras lazera infected

muscles, while, metacercariae of both fish type were killed when freezed

at - 10°C after 24 hours

b Effect of heat on the viability of encysted metacercariae

Boiling

Faust (1955) suggested thoiough cooking of fish before

consumption to kill fish parasites of public health importance

Hamed and Ehas (1970) found that the encysted metacercariae in

muscles of mullet kept wviable at 100°C for 10 minutes and at 50°C for

180 minutes

Reichenbach-Khinke (1973) concluded that all fish parasites

which aie dangeious to man were killed by boiling of fish

Brown and Neva (1983) found that thorough cooking of fish for

at least 10 minutes at 50°C was sufficient to kill fish parasities
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Mahmoud (1983) showed that heating of fish to a temperature
45°C for 30 munutes may safe guard against Heterophyes hetrophyes

infection but pieferal highei tempeiature according to muscle thickness

El-Sherbiny (1988) 1illustiated that boiling of fish muscles at
100°C for 5 munutes was sufficient to kill the encysted metacercariae

which lodged 1n fish muscles

Frying .
El-Sherbiny (1988) found that fried of each side of infected fish

for 4 minutes was sufficient to kill the encysted metacercaiiae lodged in

1ts muscle

Grilling
Hamed and Ehas (1970) recorded the viability of encysted
metacercariae 1n the muscles of 2 forms 10,3 from 10 & 3 from 10 grilled

grilled mullet in three respective trials were not effected

El-Sherbmy (1988) found that grilling of infected Tilapia species
for 4 minutes i each side was not sufficient to kill the encysted
metacercariae of Haplorchis pumilio and Haplorchoides species, while 1t
was adequate to kill the encysted metacercariae of Echinochasmus,

Heterophyes, Mesostephanus and Phagicola species

Youssef ef al (1993b) recorded that grilling of pieces of muscles
of Tiapia ndotica for 15 minutes was enough to kill the encysted

metacercariae lodged 1n 1ts muscles
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lI- Bacteria

Bacteria transmitted to man from fish

Fish 1s an immportant vector in the transmission of many
mictootganisms to man These microoiganisms or pathogens may do not
cause diseases diseases 1n fish and considered as accidental passengers 1n
and on fish These pathogens survive and multiply in the gut , mucosa
and tissue of fish Among these bacteria are motile Aeromonas ,

Salmonellae , Shigella , Staphylococcus aureus , Streptococcus faecals ,

Klebsiella spp and Yersinia enterocolitica

1- Aeromonas hydrophila :

11 Aeromoniasis in human

Sttains of Aeromonas hydiophila have been found to be
responsible for septic infections , diarrhoea , corneal ulcers , skin
infections , wound infections ( George efal ,1985) , meningitis and
fatal infections i compromused cancer patients ( Heckerling eral ,
1983 ) or as a 1esult of AIDS or other chronic diseases ( Flynn and
Knepp , 1987)

Fuithermoie , Aeromonas hydrophila 1s abundant in sewage and
water contamunated with sewage ( Geldreich , 1973 , Snieszko , 1974 )
Thus 1t was suggested that Aeromonas hydrophila might serve as a

watel pollution indicatororganism ( Schubert , 1976 )
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Although Aeromonas hydrophila 1s not considered a normal
inhabitant of the human gastrointestinal tract and although less than 1 %
of healthy adults carry aeromonads i their guts ( Von Graeventiz and
Mansch , 1986 ) , yet the 10le of Aeromonas hydrophila in human 1s
receiving a great deal of attention Strains of 4deromonas hydr ophila
have been found to be 1esponsible foi septic infections , diarrhoea,
cotneal ulcets , skin and wound infections , memingitis and fatal
infections in compromised cancer patients ( Dean and Tost , 1967,

Davis eral ,1978 and Joseph efal 1991)

12 Aeromoniasis i cultured fish , animals and birds

The first published report of diseases in aquatic animals due to
strtains of what was piesumed to be Aeromonas hydrophila were reported
in late 1800°s ( Sanarelll , 1891 ) though the disease was probably

common in Eutope throughout the middle ages (Amlacher , 1970 )

The 1ole of a bacterium as the primary aetiological agent of
hemorragic septicemia seemed weil established Since the first reports of
disease conditions due to Aeromonas hydrophila were documented , the
disease has been recorded with increasing frequency in fish , reptiles,

amphibian , invertebiates and mammals including humans

Motile mesophilic aetcmonads have long been associated with
disease conditions 1in freshwater fish known by different synonyms
depending 1n the species of fish affected The infection has been called

Bauchwassersucht in reference to its clinical signs , ascitis, infectious

dropsy ( carp ), myoenteroheptic syndrome ( carp ) , red-mouth ( trout ),
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red pest or red sore ( pike ) , motile aeromonas septicaemia ( MAS ) and
ulcerative disease syndrome (UDS ) ( Wolke, 1975), Wakabayashi
et al , 1981 , Rahim ef af 1985, Toranzo et al , 1986 Llobrera and
Gacutan , 1987 , James ef al , 1977 , Easa and Hatem , 1986 )

Lalhier and Higgins ( 1988 ) tepoited Aeromonas hyds ophila was
the piedominant spedies from clinical specimens and was isolated from
pneumonia , wound infections , septicaemia and abortion 1 horses,

cattle and pigs So 1t was suggested that Aeromonas hydrophila could be

a potential pathogen for domestic ammals and fish and may represent a

potential reservoir of infection

Glunder and Siegmann (1989 ) isolated Aeromonas hydrophila
fiom out of 1226 wild birds The rate of 1solation from aquatic birds was
highet than fiom buds ofteirestiial habitates The same authors stated
that 1nfection may also depend on dietary habitates and Aeromonas

hydrophila was 1solated more frequently during summes than winter

1 3 Taxonomy of Aeromonas hydrophila

Aeromonas species have been described under many synonyms
over the years pumarily because the taxon 1s very heterogenous

biochemucally , antigenically and genetically

Kluvyer and van Netl ( 1936 ) proposed that genus Aeromonas be
used to encompass those microorganisms that are phenotypically similar
to the enteric group but motile by means of a polar flagellum Miles

and Miles ( 1951 ) noted that many organisms previously desciibed as
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members of the genera Pseudomonas , Proteus , Bacillus and Aerobacter

were really members of the genus Aeromonas

Snieszko ( 1975 ) 1n the 7 th editon of Bergey’s manual ,
differentiated three species of motile aetomonads based upon
pathogenicity and biochemucal tests , namely Aeromonas hydrophila
Aeromonas punctata and Aeromonas liquefaciens , Studies by Ewing et
al (1961 ) , Eddy ( 1962 ), Page ( 1962 ) and Schubert (1976 ),
teiterated the existence of sufficient biochemical similarities to warrant
the genus name but they did not concu as to low the motile aeromonads
should be divided imnto species In the 9 th edition of Bergey’s Manual ,
five subspecies aie described under the family Vibrionaceae Aeromonas
Indropiula , Aeromonas hydiophila  anaeiogenes , Aeromonas
hydrophila preoteolytica , Aeromonas puctata punctata and Aeromonas
punctat caviae Both Aeromonas hyd ophila hydropaila and Aeromonas

hydrophila anaiogenes weie further subdivided into two biotypes

( Schbert , 1974)

Popoff and Veren ( 1976 ) , in a computerized numerical
taxononmy study , examined 68 stiains of Aeromoras for 203
morphological , biochemical and genetic properties They concluded that
Aeromonas punctata 1s an 1llegitmate synonym for Aeromonas
hydrophila and suggested that the group of organisms belonging to the
Aeromonas hyd)ophila-Aeromonas punctata taxons be classified as
Aeromonas hydiophila and a new species Aeromonas sorbia Through
then taxonomic analysis failed to differentiate two clear biotypes in the

Aeromonas hydropiila taxon , they nontheless , propossed that the
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species could be divided mto two subspecies , Aeromonas hydrophila
sub hydrophila and Aeromonas hydrophila subs anaerogenes They

also suggested that Aer omonas hydr ophila subs proteolytica be removed

from the genus

Recently with the advent of molecular genetics Aeromonas spp
have been recalssified into a distinct family called Aeromonadaceae
( Cowell et al , 1986 ) In fact the genus is much more complex than
previously believed and several new phenotypic species have been

identified which include Aeromonas media , Aeromonas veronu

Aeromonas jandaer , Aeromonas eucrenophila and Aeromonas

schubertiz , representing twelve hybridizing gioups as described by

Cairnhan and Joseph ( 1990)

14 Morphological and biochemical characteristics of Aeromonas

hydroplila
Zimmerman ( 1980 ) cited by Shotts and Rimler ( 1973 )

reported the first isolation of microorganisms with characteristics typical

fot Aeromonas

Ferguson and Handerson ( 1974 ) stated that within the previous

50 yeais additional bacteria types were tsolated and they were tentatively

placed into the genus Aderomonas

Chen and Levin (1975) studied the effect of temperature on the

giowth 1ate of Aeromona spp , Amenican types collection center 29063 ,
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and they noted that the optimum growth temperature was 30°C with no

giowth being obse1ved at 45°C

In Bergey’s Manual of Determmative Bacteriology (1974 ) , the
original definition of Aderomonas hydrophila was emended to mnclude the
following salient properties  gram-negative staight rods , polar
flagellation ( generally monotrichous ) , facultative anaerobe ,
fermentation of carbohydrates with formation of acid or acid and gas,
oxidase positive , 1educing nitrates to nitrites , insensitive to the
vibriostatic compound 2 , 4 diamiono-6-7-dusopropylpteridine (O / 129),

and a guanine-cytosine content of 57 to 63 mol %

Poppf and Veron (1976 ) found that Aeromonas hydrophila 1s a
gram-negative , straight rod measuiing approximately 0 5 x 1 0 micron ,
usually has a single polar flagellum , facultative anaerobe , ferments
carbohydrates with formation of acid and / or gas , cytochrome positive ,
reduces nitrates , msensitive to the O/ 129 vibriostatic compound , and

DNA with G + C content of 57 to 63 %

Shotts and Rimler ( 1973 ) reported that a characteristic yellow
colony was obtained when Aeiomonas hydrophila was inoculated into

Rimler-Shotts ( R-S ) medium indicating maltose fermentation Ninteen

of the 20 strains tested produced yellow colonies

Boulanger e al ( 1985 ) found that an isolate of Aeromonas
hvdiophila was oxidase and aiginine dehydrolase positive , produced

acid from mannitol , grew 1n 0 % to 3 % but not in 8§ % Nacl , was



REVIEW OF LITERATURE {58}

negative for lysine decarboxylase and ormithine dehydrolase , did not

produce acid fiom inosstol , and was nsensitive to the vibriostatic

compound O/ 129

Hus ef al ( 1985) found that Aeromonas hydrophila can ferment a

vatiety of caibohydiates sevetal polysaccharides ( Table 1)

Toranzo eral (1986 ) found that Aeromonas hydrophila 1solates
fiom fish and water tanks weie positive for B-galactosidase , fermented
glucose and mannitol and produce indole They were negative for
ormithine decarboxylase , inositol fermentation , urease and produced

hydiogen sulphide from tniosulfate or tryptone deaminase

15 The chnical forms and pathological lesions of Aeromonas

hyvdrophila mfection 1n fish

Aeromonas hydi ophila infections in fish may be manifested by one
of the following forms
1 An acute rapidly fatal septicemia, with few or no gross symptoms

Internal congestion of organs , haemorrhagic lower intestine and

musculature may be piresent

2 An acute form wrth dropsy ana scale protrusion

3 A chionic ulcerous form

4 A latent foim with no symptoms ( cairieis )

Ventura and Grazzle ( 1988 ) described two types of Aeromonas
hydrophila  1nfection One caused systemic infection in which

Aeromonas hydr ophila was 1solated fiom the skin and subjacent muscles

q
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only  The other type caused cutaneous lesions They added that
biochemical characteristics of the bacteria isolates and source of the fish
wete not consistently diffetent in cutaneous and systemic infections

Skin lesions 1n fish with systemic and cutaneous infections were similar

Soliman ef al ( 1989 )1eported that infection of striped mullet
( Mugil cephalus ) with Aeromonas hydrophila resulted 1n an acute
septicaemia The disease was experimentally induced by intramuscular
injection , skin or gills scarification , or by the oral route using pellets
puitposely seeded with the bacteria The organism was reisolated from
the blood 1 - 2 days after infection The disease was characterized by
eally mflammatory and proliferative changes and later by necrotic
changes m different oigans They added that enteritis and hepatic
nectosts were consistently found but surface lesions were not
pathognomic for these infections in mullet Death of infected fish was
attiibuted to bactenal toxins which caused necrosis of parenchymal

organs and soft tissue structures

Lawhavinit ef al (1991 ) stated that atherosclerosis lesions were
piresent 1n blood vessels of the lateral musculature of gold fish wjected
I / m with Aeromonas hydiophila The organism was reisolated from

lesions and from the hidneys of the injected fish
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Table ( 1) Biochemical reactions of Aeromonas hydrophila

Substrate Type of reaction
Monosacchandes
Aiabinose
Fiuctose
Galactose
Glucose
Mannose
Disacchanrides
Cellobiose
Lactose
Maltose
Sucrose
Trehalose
Polysaccharides
Algme H
Cellulose H
Chitin H
Dextrin A -
Glycogen A -
Pectin H
Starch H
Sugar alcobol
Glaycerol A-G \
Mannitol A-G
Glucosides

t 1 i

a0 aaaaa

> > (B> >

Esculin H
Salicin A-G

Galactoside

ONPG H

Complied by Hus efal (1985)

A acid production , G gas production , H hydrolysis
ONPG O-nitiophenyl-B-D-galactopyranoside
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i 6 Pathogenicity of Aeromonas hydrophila

Pathogenicity of Aeromonas hydrophila may be attributed to its
toxigenic pioperties The pioduction of these toxins varies among
Aeromonas hydrophila 1solates A number of potential factors may
influences the virulence of the organism These includes enterotoxins ,
cytotoxin hemolysins proteases, lipases and leucocidins ( Glorase,
1974 , Trust et al, 1979 , Allan ef al , 1981 and Thune et al , 1982a
and 1982 b))

However , Janda efal (1985) studied the viulence markers of
Aeromonas species and found that there 1s no correlation between highly
virulent Aeromonas 1solates and phenotypes associated with

enterotoxigentcity , haemolytic activity and cytotoxin production

Leung and Stevenson ( 1988 ) 1eported the major extracellular
ptoteases of Aeromonas hydrophila strans NRC 505 and ATCC 7966
were thermostable metallo-protease (Tsmp) and thermolabile serine

protease (Tlsp) Most Aer omonas hydrophila strains produced both kinds

Santos ef al ( 1989 ) studied haemolytic and agglutinating
activities of motile aeromonads isolated fiom fish and the results
suggested that haemolysin could be an important factor to the

pathogenisis of a particular strain , but it was not virulence determinant

in all motile Aeromonas spp

Pamagua et al ( 1990 ) found that when rainbow trout were

infected intramusculaily with different motile aeromonads , 72 % of
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deromonas hydrophila 1solates and 63 % of Aeromonas sorbia isolates
were virulent On the other hand , lower virulence was reported when the

intrapeiitoneal toute of moculation was used

Viola Zaki ( 1991 ) found that Aeromonas jandaer almost all of
Aeromonas hydiophila 1solates were able to produce elastase , where as

the other numbers of Aeromonas spp failed to elaborate this enzyme

Swoutas ef al ( 1991) reported that Aeromonas hydrophila was
1solated from lesions of diseased fish (common carp) Transmission
experiment with 1solates using murror carp showed that Aeromonas
hydrophila strains induced identical clinical and pathological pictures
after intia-and / ot subcutancous njection Extiacts of the Aeromonas
hydrophila 1solates as well as supernatent of culture bouillon were toxic
for carp and mice indicating the presence of endo and exotoxins Th
results pioved that carp erythrodermatitis ( CE ) may be caused by

different bacteria mainly Aeromonas hydrophila

Table (2) Toxins produced by Aeremonas hydrophila and their
possible effect ( after Soliman , 1988 )

Toxin Effect
Haemolysin Lysis of red cells of rabbit , guinea pig , sheep and fish
Necrotizing toxin | Necrosis of the skin of carp and white mice
Leucocidin Lethal effect on white mice
Cytotoxin Lysis and vacuolization of fish cell cultures

Enterotoxin Possible gastroenteritis in humans
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1 7 Motile Aeromonas , septicaenuia im Egypt

Motile Aeromonas septicaemia ( MAS ) caused by Aeromonas
Indropiia was tepoited  for the fust ume i Egypt among catfish
( Claries lazzra ) by Amin and Eisa ( 1982 ) The disease caused
considerable losses in both private and governmental fish farms as well
as hatcheiies m upper and lower Egypt ( Ahmed , 1983 , Enany , 1983,
Ammnetal ,1985)

Natural outbieaks of MAS weie described in the common carp
( Cvprinus carpio ) , cat fish ( Clarias lazera ) and Tilapia nilotica and

the main clinical signs and gross pathological lesions were recorded

The clinical signs 1epoited by Ahmed ( 1983 ) from observations
on Tiapia milotica naturally infected with Aderomonas hydrophila
included redness of the skin , especially at the ventral part of the
abdomen that extended to the caudal part including the anal orifice The
skin was dark m colour with roughness of the scales and ulcers
formation All visceral organs were congested with slight abdominal
distension and there was an accumulation of small amount of sanguinous
flud 1n peirtoneal cavity In fish that survived for one week post-
'noculation the intestines were congested and filled with pink yellowish

mucous The liver was enlarged with minute hemorrhages and multiple
necrotic foct The kidney appeared hypermic and the spleen was

enlarged Most of these symptoms and post-mortum lesions were
noticed 1n naturally infected carp by Enany ( 1983 ) and n Tilapia

milotica moculated with Aer omonas hydi ophila ( Sohman , 1984 )
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Fasial ef al ( 1984 ) studied the distribution of Aeromonas
hydiophila 1n organs and blood of naturally and experimentally infected
Qreochronus mloticus Isolation tirals of Aeromonas hydrophila from
experimentally infected Oreochromis miloticus revealed the presence of
the organism 1mn the kidney ( 807 %), spleen (77 2% ), heart blood
(684 % ) ,liver (597 %), brain (456 % )and eye (43 8 % ) of fish
exammed At early stages of infection Aeromonas hydrophila was
detected from the heart blood and spleen in large numbers than from any
other otgans examined By the progress of infection, the number of
Aeromonas hydrophila increased piogressively in the kidney Most of
the symptoms were observed between the 3 rd and 7 th day post-infection

whezie the titre of Aer omonas hydrophila 1n the kidney was at 1ts peak

From observations on Tilapia milotica raised 1n ponds in Upper
Egypt and naturally infected with Aeromonas hydrophila Amn et al
( 1985 ) reported two main forms of MAS ( acute and chronic) The
acute form was characterized by redness and inflammation of the skin
and membranous portion of the fins , marked abdominal distension and
bilateral exopthamia  The chronic form was marked by various
haemoithagic patches all over the body , dark discoloration of the skin,
together with roughness of the scales and their detachment from some

parts of the body Not uncommonly , ulceration of the epidermis and

shight abdominal distension were observed

Faisal et al ( 1989 ) reported that in Egypt the bacterium was
1esponsible for losses between 10 and 70 % among farmed Tilapia The

LDs, of 17 1solates ranged from 10° to 10” bacteria
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Soliman et al {1989) reported that the simultaneous infestation
with Lernaea sp and infection with Aeromonas hydrophila can be
attiibuted to  myuited  skin battiet by Lernaea sp allowing the
oppertunistic Aeromonas hydrophila to 1nvade the fish body and to

induce infection

Soliman et al ( 1989 ) induced experimental infection with
Aeromonas hydrophila 1n common carp by intramuscular inoculation of
24 x 107 wviable cells / fish and found that the organism colonized the
liver , kidney and spleen, and it could be detected up to one week after

injection

Sohman and Hassieb ( 1990 ) reporied that after intramuscular
mnoculation of common carp with differtent gram-negative organisms ,
Aeromonas hydrophila induced the most severe changes, followed by
Aeromonas sorbia and Salmonella enteritidis whereas Salmonella

tshwinge was the least virulent to this type of fish

Soliman ef al ( 1921 ) reported that an isolate of Aeromonas
Indiophila was pathogenic to common and fall under the category of
high virulence , with LDsg value of 10°®  The overcrowding in the pond ,
high temperature , together with stress associated with the presence of

Trichodina sp could be contributing factors to the proliferation of

Aeromonas hydrophila inducing an epizootic

Viola Zaki ( 1991) isolated Aeromonas hydrophila , Aeromonas

sorbia , Aeiomonas veronu , Aeciomonas jandaer and Aeromonas
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schubertii from naturally infected catfish Aeromonas hydrophila and
Aeromonas veronii were able to produce a disease condition when
inoculated mto Tilapta which was characterized by liquifaction and

haemoirhages arround the site of moculation  Aeromonas sorbia and
Aeromonas caviae failed to produce any exteinal lesions even after a

7-day observation petlod

2. Salmonellae :

In man all foums of Salmonella infection enter via the oral route
and may pioduce either or subclinical mfection Salmornellae may

produce 3 main types of diseases , but mixed forms are frequent

21 The enteric fever ( Salmonella typht ( typhmd ) ., Salmonella

paratypht , Salmonella schottmullessi , ete ( paratyphoid )

Orgamsms 1ngested with contaminated food or drink reach the
small intestine fiom which they enter the mtestinal lymphatics They
then travel via the thoracic duct into the blood stream and are
disseminated 1nto many organs mcluding the intestines where organisms

mutiply in lymphoid tissue and are excreted in the stool

The outstanding lesions are hyperplasia and necrosis of lymphoid

tissue , focal necrosis 1n the liver and inflammatory of the gall bladder

2 2 Septicemuas ( Salmonella choleara suts )

Eaily investion of the blood stream follows infection by oral route

, although intestinal mvolvment 1s often absent The organisms are
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widely disseminated and tend to cause focal suppuration , absesses,
meningitis  osteomylitis , pneumonia and endocarditis especially

debilitated hosts

2 3 Gastroenteritis { Salmonella typhimurium , Salmonella enteritidis

and Salmonella dei by )

Symptoms appear after only 1 - 3 days incubation which suggests
that ingestion of large number of organisms results in a violent irritation
of mucous membianes  Usually invasion of the blood stream and

dissemunation of infection to other organs does not occur
In fish Salmornella 1s excreted in faeces of infected animals and
water 1s contaminated by it fiom which fish contract this microorganism

and ttansmit 1t to man without gaining any diseases

2 4 Ydentificafion of Salmonellae

2 4 1- Morphological identification  ( Cruickshank ef al , 1975)

Smears were prepared from the suspected colonies and stained
with Gram’s method , then exanuned microscopically for morphological

appeaiance

2 4 2 Detection of motihty ( Kreig and Holt , 1984 )

Motility was tested by stabbing the Salmonella strains into 0 5 %

soft agar
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2 4 3 Biochemical activities

The tested Salmonella strains were cultured and purified on
MacConkey bile salt lactose agar plates and ncubated at 37°C for 24

hours Further identification was cairied out within 2 steps in addition to

the serological identification

2431 Prelimmaiy screening of cultures by using TSI slants

Interpretation of the results were carried out as shown 1n Table (3 )

Table (3) Interpietation of the teactions on TSI medium

Reaction * Possible

Slant | Butt | Gas | Hjs Micro-organisms

K A + + | Salmonella Proteus , Citrobacter freundn

A A + - Escheichia , Klebstella , Enterobacter ,

Curobacter and Serrutia

K A - - Shigella  Providencia , Serratia and

Enterobacter agglomerans

A A + + Cutrobacter freundn and Proteus vulgaris

K = Alkaline (red) A = Acid (yellow) H;s=Black colour

2- Furtber 1dentification was achieved by group of biochemuical tests that
weie 1ecommended by Edwards and Ewing (1972 ), Cruickshank et

al , ( 1975 ), Fingold and Martin ( 1982 ) and Koneman efal ,
(1992) as illustrated 1n Table ( 4)
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Table (4) Identification of Salmonella 1solates using biochemical
critetia

Test Reaction *

Indole -
Methyl red +
Voges Proskauer -
Simmon’s citrate +
Urease -
Gelatin hiquefaction at 22°C -
Malonate -
Glucose AG
Lactose -
Sucrose -
Mannitol AG
Dulcitol AG
Salicm -
Adonitol -
Inositol AG
Sorbitol -
Atabimose AG
Raffinose -
Rhaminose -
Lysine decarboxylase -
+ = positive - =Negative AG = Acid and gas

2 4 4 Serotyping of Salmonellae

Cultures that yield reactions similar to that given by Salmonella on
TSI , uiea media and other biochemical tests should be screened
serologically This was accomplished rather easily with the slide plate
agglutination test with “ O “ ommnivalent Salmonella test sera If
agglutination occurred , they should be tested with polyvalent antisera
representing No (I,II & III ) Ifagglutination occurred , they should be
tested for their individual factor for O and H to determuine their groups
and species according to Kauffman-White schemie ( Cruickshank ef al

1975)
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3. Slugellae :

In man after a shott incubation period ( 1 - 4days)thereisa
sudden onset of abdomnal pain ciamps , diarrhoea and fever The
stools are liquid and contain mucous and blood after the first few
movement  Their passage 1s accompanied by much straining and
tenesmus  Spontaneous recovery generally occurs 1n a few days but

small children sometimes succumb to dehydration and acidosis The

disease caused by Shigella dysenteriae 1s particularly severe

In fish Stugella 1s obtained by fish fiom water which 1s
contaminated with the faeces of infected animals and then acts asa

passtve vector in the transmission of this microorganism to man

Flody and Jones ( 1954 ) 1solated Proteus sp besides Shigella and

Saimonella sp from the intestinal tract of fish collected from polluted

watet

Shigellae 15 not affect fish However , fish cultivated in water

contaminated with sewage may carrying the organism and transport 1t to

consumei ot fishetmen

4 Stohvlococcus aureus

In man Stphylococcus aureus causes , a) abscess formation
( localized and painful ) undergoes suppuration from the center b) food
poisoning caused by Stphylococcus aureus has short incubation period
(1 -8 hours ) with the symptoms of gastrointestinal disturbance nousia,

vomiting and diarrhoea with no fever
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Jn fish the causative pathogen grow and produces high potent
endotoxins in the improperty processed fish meat and after ingestion 1t

cause human discase due to poisoning 1ather than infection

Member of the genus Stphylococcus occasionally produce disease
in fish ( Shotts and Teska , 1989 ) Oghondeminu and Okaeme (1986)
1solated Stphylococcus sp from Africa aquaculture pond water In Egypt,
Akealah ( 1987 ) , Lailaefal (1986 ) and Nabilah ( 1975 ) 1solated
and 1dentified Stphylococcus aureus and Escherichia colr from mtestinal

tract of Tilapia sp

5 Stieptococcus faecalis

It cause {food poisoning m man which 1s characterized by
gastrointestinal disturbances , such as nausia , vomiting , abdominl pain

and diarrhoea

Although no tiansmussion of Streptococcus sp from fish to man
has been documented , the potential for human infection does exist
among individuals who handle diseased fish Many fish isolates are
Lancifield gioup B and D seiotypes ( Shotts and Teska , 1989 )
Qutbraks produced by members of the genus Streptococcus among fresh
water and salt water fish in USA and Japan was reported by Frerichs
and Roberts ( 1989 ) InEgypt, Lailaefal (1986 ) and Hefnawy et
al (1989 ) 1solated Streptococcus faecalis from intestinal tract of tilapia
sp lesions are not specific appear as raised inflammed areas behind the
doisal fin extending ventially , haemorrhage arround the anus ,

congestion 1n the intestine , swollen kidnies and congestion of the liver
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6 Klebsiella -

Klebsiella spp were found to be opportunistic pathogens
Klebsiella 1s widely distitbuted m nature , as 1t has been 1solated from
lakes rivers , sea water , sewage and various waste water , drinking
water , soil and animals mcluding humans ( Siedler et al ,1975,

Campbell ef al , 1976, Kinttel et al , Brynhildsen ef al/ , 1988 )

Nabilah Mohamed ( 1975 ) examined 265 fish , especially Tilapia

spp . and 1solated 231 bactenal strtams including Kiebs:ella spp from the

intestine

Kmttel et al  ( 1977 ) concluded that water polluted with

botanctal matenal served as a potenual 1eservoir for mutiplication of the

opportunistic Klebsiella pathogens

Mot phological and biochemical chaiacters

Klebsiella colonies appear pink to red on the agar surface within
24 hours of incubation at 37°C  On Rimler-Schotts medium colonies are
greenish yellow to green  They show the following biochemical

teactions  they aie indole negative ( Krieg and Holt, 1984 ), do not

utilize citrate or produce H,s and are urease negative

7 Yersinia enterocolitica *

Yersimia enteiocolitica infections are now seen with some concern
in both human and veterinary medicine (Morris and Feeley, 1976) The

infections due to Y enferocolitica, affecting animals first and then man,
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have been spreading dramatically since 1961 (WHQO Chronicle, 1976)
Yersimia enterocolitica 1s capable of causing a variety of diseases both 1n
amimals and man Theses include gastroenteritis , septicaemia , acute
polyarthiitis  erythema nodosum , acute mesentric lymphadenitis and

terminal 1leitis closely resembling appendicitis ( Mittal and Tizard,

1981)

Most human pathogenic strains belong to serovars O 3,0 8 and
O 9and biovars 2, 3 and 4 ( WHO Scientific Working Group , 1980)
The pathogenicity of other serovars of Yersina enterocolitica 1solated
from animals , birds |, food , water and environment was a contraversial

1issue ( Swaminathan et al , 1982 )

Schiemann and Davemsh ( 1982 ) found that the invasiveness of
Yersinia enterocolitica was restricted to cerlain serovais or biovars
Yersima enterocolitica virulence 1s a complex phenomenon Cornels et
al, ( 1987 ) recorded a number of distinct chromosomal and plasmid
gene sequences iesult in the oveiall elaboration of the pathogenic or
virulent phenotypes Delor and Cornehs ( 1992 ) observed that the
enteiotoxin ( Yst ) was a major factor mmvolved in the Yersimua

enterocolitica assoclated diarrhoea in the young rabbits
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2.3 Viruses

The enteric viruses constitute the largest group among the viruses

They mutiply 1 the ntestine and one excreted 1 numbers up to 10'® or
mote oiganisms per giam of faeces ( Bitton , 1980 ) The diseases they

cause 1ange fiom nsignificant to serious , and are sometimes fatal

Excreted viruses cannot multiply outside hiving cells However ,

they may survive for weeks in the environment and may infect new

human hosts

It 1s only tecently that viiuses have been discovered to be a major
cause of diarthoea  Rotaviruses are known to a major cause of

childhood gastroenteritis and are perhaps the major viral cause of

diariheal disease
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3- MATERIAL ANO METHOLS

I - Parasitological examination ( Encysted metacercaria )

1- Samples

A total of 920 freshwater fish were collected from Cairo and
Kaliobia including 700 fish from different species of Tilapia and 220
Clarias lazera Also, Tilapia species were collected from different
localities (Lake Nasei, Aswan, Cano area, El-Manzala) and from
Alexandiia Other species (Mugil, Siganus and Sharegesh) were collectes
from Alexandria (El-Max and Abo-Kerr) The fish were transported 1n
polyethelene bags containing about 30% of its volume water and fish and
the 1emaimning volume was filled with air While the freshly dead fish
were labelled and packed in a clean plastic bags and put 1n an i1ce boxer

at 4°C and cari1ed to the laboratory for immediate examination

For histopathological examination, samples were taken from skin

and muscles, liver, spleen, kidneys and gills of heavely infested fish

Chinical and postomortem examination of the collected fish were

summarized and presented in the results

2- Examnation of fish for Encysted Metacercariae

2 1 Macroscopic examination °

Macroscopic examunation of the fish was carried out to exclude
stale fish and to detect any changes in the different parts of fish body and

its physical characters (Syme, 1966 )
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Clhinically the coliected fish were examined as follows

1-Skin and fins weie examined for discoloration , black patches, spots,
elevated gicyish white spots, nodules, rcddish spots or streaks,
1oughness o1 desquamation of the scales and erosion or ulceration of

the skin and or fins

2-Abdominal cavity was examined for ascitis fluid , parasites and other

abdominal contents

3-Eyes were examined for exophthalmia, sunken eyes, opacity of the

coinea, clear white o1 1ed spotted eyes or inflammed ones

The autopsied fish were examined as follows

1-Fish were skinned and checked for dermal or subcutes cysts

2-Muscles  were examined fot the presence of different cysts, nodules or
for being flabby, spotted or emaciated

3-Liver, spleen and kidneys were examined for mottling, spotting or
nodulations

4-Abdomen of fish were checked for the presence of ascietic fluid
(colour and consistancy)

5-Gills and bianchial cavities were checked for the presence of large

cysts or gieyish white small nodules on gill filaments, rackers and

arches

2 2 Microscopic examnation

The microscopic examination was carried out to detect Encysted
Metacercaria that were lodged in/or attached to the different organs and
tissues of the examined fish The micioscopic examination of fish was

recomended bu Morishita ef al (1965) using compression technique
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Examination of skin

Paits of skin were 1emoved from the examined fish and wetted
with few diops of salinc solution then compiessed between two slides of
comparessorium and examined under the dissecting microscope for the

piesence of attached metacercariae

Examination of the eyes

The eye balls were removed from the orbit and cut opened on a
slide to examine its fluid contents, then the eyelenses were macerated by
the help of two mounted needles Finally, the preparation was covered
with a clean cover slide which pressed gently with the mounted needle
and examined microscopically and also the fat around the eye ball was

examined for the piesence of encysted metacercatiae

Examination of the branchial cavity and gills

The bianchial cavity was dessected and examined grossly, then
under the dessecting microscope The gills were dissected and each gill
arch was put on a slide,wetted with few drops of saline solution then

compressed between two glass slides and examined microscopically

Examnation of muscles

Very small pieces of muscles weie taken from different regions
and depth and also fiom 11ght and left sides of the fish body The muscle
pieces were mixed with few drops of saline solution, then compressed
between two glass slides and examined under the microscope

L3
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3- Distribution and number of encysted metacercariae per

gram muscles

The fish body was divided into thiee parts, anterior third, middle
third and postertor third One gram of muscle was taken from each part

and compiessed between the two shides of comparesorium and examined

under the dissecting micioscope 1n search for encysted metacercariae

lodged 1n the tissue Encysted metaceicariae were counted and recorded

31 Excystation of the 1ecovered encysted metacercariae

The recovered macroscopic encysted metacercariae were excysted
using dissecting fine needles under dissecting mictoscope, while the

mictoscopic encysted metacercariae weie excysted using tissue digestion

method

32 Tissue digestion method ( Oshima ef al , 1966 and Yokogawa
& Sano, 1968)

A- Solutions used

1- Pepsin digestive solution (PDS) formed from

Pepsin 5 gram
Hydrochloric acid (0 1N) 100 ml
Ringe1’s saline solution 900 ml]

2- Hatching solution formed from
Trypsin 10 gm
Sodium taurocholate 5gm

Sodium bicarbonae (1%) 1000 ml
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b- Technique

Fifty giams of the minced infected fish muscles were added to 250
ml of pepsin digestive solution The content were homogenised, then
another 250 ml of pepsin digestive solution were added to the
homogenate pouied in flasks and incubated at 37°C for about 3-4 hours,
the flasks weie shaken for 30 seconds every half an hour during the
incubation, after that the homogenate was poured in a large conical flask
and left to settle down for 5-10 minutes at room temperature the
suppeinatant fluid was discarded and the sediment was washed several
tuimes with saline solution until the supernatant become clear, the
sediment was then partially poured in a watch glass and the
metacercariae wele collected by means of pasteur pipettes under the
dissecting mictoscope If the encysted metacercariae did not excyst in
pepsin digestive solution, they were collected and transferred into
another flask containing hatching solution, on which hatching occured
within 30-40 minutes These excysted metacercariae were collected and
put into saline solution for identification of 1ts cyst Excysted
metacercariac and the freely separated encysted one were used for
experimental infections of baby chicks, herons (Egretta ibis ibis) and

moothens (Gallinulla ch chloropus)

4- Experimental infection of birds and animals

The following buds were used for experimental infections
Number of birds, age and type of food management were summarized as
follows
a- 45, chicks aged one week

b- 17, baby chicks (1-3 days old)
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c- 45 pickini duckling (one day old)
d- 18 balady duckling (one day old)
e- 32 quials aged two weeks

f- 24 squabs afed three weeks

g- 24, herons (Egretta 1bis tbis)

h- 8, mooihins (Gallimula ch chior opus)

The following animals were used for experimental infection
a- 44 Buppied
b- 38 Kittens
c- 38 Mice

4 1 Procedur e of expernimental infection

41 1 Infection of birds

As summarized in Table ( 5 ), the birds were subdivided into 4 - 6
gioups Tust gioup “A* feeding on 2 gram (each contain 150-200
Encysted Metacercariae) of muscle of Tilapia spp & Mugil spp While
the second group ieceived cystes (2 - 6 cysts) collected from branchial
cavity, the 3% group recerved viable cysts (8 - 20 cysts) collected from
fishs eyes In case of 4% group 1eceived Encysted Metacercariae collected

fiom gills Sth and 6th groups were kept as positive and negative control

On days 3,7 and 15 post-infection, three birds per infected group
and 2 birds per control group were clinically examined, then killed and
autopsied Post-mortem examunation of all slaughtered birds was done
The autopsied birds were subjected to parasitological and

histopathological examination
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4 1 2 Infection of amimals

120 anmmals ( 44 , Buppies , 38 Kettens and 38 mice ) were equally
devided into four gioups (A B C D) Animlas were orally feeding with
viable Encysted Metaceicaria collected fiom the muscles of Tilapia spp
and Mugil spp ( Gioup A ), other from cysts of bronchial cavity,
( Gioup B ) , the 34 gioup ( Gioup C ) fiom eye cysts Source of
infective Metacercaria and the dose per amimal found in Table (6)
Control animals (Group D) weie left and kept in separate cages Infected

and non infected animals weie put unde; observation for 15 days

In each gioup fears weie examined daily for mature worm and
parasitic eggs Two animals weie randomly slaughtered onday 3,7, 10
and 15 post-micction  Ammals were chinically examined befote being
slaughtered , then outopsid Parasitological examination was done on all
slaughtered anmmals Samples for histological examination were taken
fiom nfected tissue or organs Swaps fiom the intestine were performed

for parasitological examination

Domestic buds (chicks, baby chifks, ducklings and quials) and
animals were fed stiater commertial 1ations Vquabs were supplied by
grains (corn and beens) Wild birds were given young sized fish (which
wele metacercarial free and freezing at -4°C for 4 days prior to be

feeding) Each type of buds were 1eared either in separate cages
(domestic birds) or kept free in a separate room (wild birds) All birds
and animals were supplied with water Birds and animals were treated
with yomesan (Bayet) at a dose rate of 0 25 gm/kg daily for 3 days prior

to experimental infection Birds and animals were checked for trematode
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infection through fecal examination and were found trematode fiee p1ior
to expetimental mfection The previous experimental animals and birds

were divided mto groups presented in Table (5 & 6)

4 2 Detection of t1ematodes from infected birds and animals :

The sacrificied experimentally infected birds that shedded
trematode eggs or mature worms where autopsied and therr small
mtestine (were subdivided into three parts anterior, middle and posterior
thud) and laige intestine weie examined In baby chicks, herons and
ducklings all the alimentary canal was examined Each part was put into
a clean peteri-dish and separately opend Contents and sciaped mucosa of
each pait weie collected in suitlable jais containing normal saline
Contents were washed several times with normal saline to remove the
coatse particles and mucous The sediments were examined with a

binocular microscope The tiematode were collected in normal saline and

counted

5- Detection of t1ematodes from infected human .

Seven hundred and nighty five human 1n clinic were devided in to

6 groups according to then age and sex (& or ? )

Those peoples were subjected to clinical examination ( diarthoea ,
bloody diarthoea , mucoid diarthoea , abdominal pamn bawel sound ,

some of examined people showed no symptoms )
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Faeces of each were put in clean jars containing normal saline
Contents were washed several times with normal saline to remove the
coarse particles and mucous The sedements were examined
micioscopically for egg morphology and adult trematodes Trematodes

weie fixed and stamned for identification of parasites

Table (5) Species of animals for experimental infection with

Encysted Metacercaria

Type of examned animals

Buppies Kittens Mice

No No Total | No No Total | No No | Total

of of No of of No of of No

mnf | count inf count mf | count
Muscle 10 5 15 1 10 5 15 |10} 5 15
Branchial 10 3 13 6 3 9 10 2 12
cavity
Muscle of 10 6 16 | 10 3 14 | 10 1 11
Mugil
Total 30 14 | 44 | 26 11 38 | 30 8 | 38
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Table (6 ) Species of birds for experimental infection with Encysted Metacercana collected from

infested Tilapia species and Mugil spp

Taype ind number of reeepient exporimental bird

Mouothen (allinnln

Danovs Week old chuchens Baby dchicks Duchlings Squibsy Quuk Hewvons £, reta sty tby
S jurees ol ch clibrupuy
fish mi ling AY No {otal No of | M of | Total “o of infected o of control Total number § “o of | No of Towai No of No of Total No af No of Towl No of o Totd
mulacernarid of of of
o conl. No cont, \a nfect cont No infect. cont No infect wont AU
t
P B P B p B
Muscles 9 6 {8 9 6 6 3 15 9 [ 3 9 8 8 16 6 3 9 3 1 4
Tuapn Gills or
species branch) 9 6 Is 6 2 8 9 6 15 3 3 [ 3 3 6
cavity evst
Eve and
suronding 6 3 9
tissue
Mugil
spp muscles 9 6 i~ 9 6 6 3 15 9 [ 3 b4 8 8 16 6 3 9 3 1 4
Tot) -7 18 4% 12 s 17 27 12 18 [ 45 18 1s 9 24 16 16 32 15 9 4 6 2 8
== e
No ofinfect = The number of infected birds P = Pickim duckhling

No of cont

= The number of control birds

B = balady duckling
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6- Preparation of permenant mounting trematodes and

Excysted Metacel cariae for identification °

6 1 Relaxation

Detected trematode parasites were individually put between a
clean shide and a thin glass slide By gentle pressure, the specimen was

flattened to the desued degree careing not to destroy the delicate parasite

6 2 Fixation

a- Fixation of encysted metacercariae

The encysted metacercariae were fixed with a small part of
sourrounding tissues,compressed between two glass slides and ligated by
a thiead and dipped in 5% formalin, then the encysted metacercariae

wete collected in a small vial contaming 5% formalin

b- Fixation of collected trematodes and excysted metacercariae

The relaxed trematodes and excysted metacercariae were collected
and put 1n small vials containing 10% formalin It 1s preferable to fixed

the metacercariae 1n 5% formalin 1f 1t 15 small 1n size

6 3 Staining

Immediately before staining the fixed specimens were washed
several times by distilled watei, then stained by acetic acid alum carmine

( Weesner, 1968 ) The acetic acid alum carmine stain was fromed from

Carmine 2gm
Aluminmium ammonium alum S5gm
Distilied water 70 ml

Glacial acetic acid 30 ml
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It was prepared by dissolving the carmine in water then the alum
was added This mixture was boiled then cooled Galcial acetic acid was
then added and the mixtwe boiled again, then cooled and filtered A

crystal of thymol was added to the filterate

6.4 Differentiation

It was done by using a dilute solution of acid alcohol (1 ml conc
hydrochloric acid m 100 ml of 70% alcohol) The end point of

differentiation was determined under dissecting microscope

6 5 Dehvdration

This processe was carried out mn an ascending grade of ethyl
alcohol (30%, 50%, 70% 80%, 90%, 95% and absolute alcohol), time of

dehydiation varied according to the size of the specimen

6 6 Clearing

Cleaning of adult trematodes and excysted metacercariae was

performed using clove oil for long period up to 12 hours or more

according to the size of specimen

6 7 Mounting

By using canada balsam as a mounting material

6 8 Diawing and measurements

The recovered trematodes were measured using a calibrated ocular
micrometer lens All measwrments are in milluneters unless other wise

stated All drawings were made by using a drawing microscopal tube
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Lastly all the parasites collected throughout the present study were
identified according to Yamaguti ( 1958 ) , Skrjabmm , ( 1964 ),
McDonald ( 1981 ) and Soulsby ( 1982)

7- Histopathology

7 1 Histopathological examination of the infested fish

From sacrificied heavely infected fish, specimens of muscles, liver,
spleen, kidneys and gills contaimng metacercariae were fixed in
10%phosphate buffer formalin (PBF) Paraffin sections of 5-7 microns
thickness were prepated and stained with hematoxylin and eosin(H & E),
brussion blue stain and periodic acid Schief reaction (PAS) Carleton

et al (1967)

7 2 Histopathological sections from experimental anumals and birds

Fiom intestine of saciificied animals and birds , specimens of
upper, middle and lower parts of intestine were fixed 1n 10% buffer
formatin Paraffin sections of 5-7 microns thickness were prepared and
stained with hemotoxylin and eosin (H & E) and periodic acid schief

reaction (PAS) Carleton ef al (1967 ) Results were 1llustrated

8- Effect of temperature on the viability of encysted

metacercaliae

For this study , two species of fishes were choosen , one species
was with feabliy muscle and less fatty ( Tilapia spp ), other was soft
muscle and mote fatty ( Nile catfish ) , four hundred and twenty two

Tilapia species and 120 Nile-catfish (Clarias lazera) fish were choosen
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from different localities The obtained fish were of variable weight and
size, then subjected to internal and external examinations and the
encysted metaceicailae were counted according to the technique
recommended by Monshuta ef af ( 1965 ) Heavely infested fish

including different types of metacercatiae were taken and subjected for

the following expeliment

8 1 Effect of heat on the viability of encysted metacercariae

Fishes belonging to Tilapia species and Nile-catfish (Clarias
lazera) were cleaned and evascuated except those used in grilling and
examined for the presence of encysted metacercariae according to the
technique recomended by Morishita ef al (1965 ) The infested Tilapia
species and WNile-catfish (Clarias lazera) were devided into three
categories of different  size ( small, medium and laige ) and the large

sized fish were cutting 1nto three parts The piepared fish were subjected

tothe following

Boiling
A sufficient number of small, medium and large sized infected
Tilapia species and Nile-catfish (Clarias lazera) were boiled at 100°C for

5 and 10 minutes then examined to determine the viability of the

encysted metacercariae

Frying
Adequate number of small, medium and large sized fish ( Tilapia

sp & Clarias lazera) were fried on each side for 5 and10 minutes, then
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the fried fish examined to detect the wiability of the encysted

metacercariae

Gnlhng

A suiTable number of small, medium and large sized infected
Thiiapia species wete grilled on each side of the whole fish for 5 minutes
and 10 minutes afler that examined to determine the viability of the

infested metacercariae

82 Effect of chilling and freezing on the viability of encysted

metacercariae of Tilapia species and Nile-catfish ( Claria lazera )

a- Effect of chilling 2t 4°C

A sufficient number of nearly equal sized Tilapia species and Nile-
catfish (Clarias lazer a) were collected then send to the laboratory where
they killed, autopsied and examined for the detection and count of the
encysted metaceicariae per gram of fish muscles according to technique

recomended by Morishita ef al ( 1965)

The 1nfected fish were evascerated and kept 1n clean tightly closed
plastic bags and put in refrigerator at 4°C Daily exammation of
refrigerated fish to record the wiability percent by determined the ratio
between the [ife and dead encysted metacercariae The wiable
metacercariae were recognized by their movement inside the cyst and or

then reaction to the hght as well as experimental noculation to
laboratory ammals ( Buppies , Kittens and rats ) For the obtained

percentage of encysted metacercaiiae fiom both Tilapia species and Nile-
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catfish (Clarias Ilazera) the effect of chilling per days on their viability

were recorded

b- Effect of freezing

A required number of fish (Tilapia species and Clarias lazera)
wele collected and send to laboratory where they sacrificeid and
examined for the detection the number of the encysted metacercariae per
gram of the fish muscles according to technique recomended by Syme (
1966 )  The evaseratea fish were divided into 5 groups from A to E
Such fish weie labelled and put in clean plastic bags and freezed at -4°C
or -5°C , -10°C , -15°C and -20°C , for group A , B ,C,DandE
1espectively Thiee fish per each group were taken every 8 hours and left

to thawing at the 1oom tempeiatuie then examined microscopically to

show the viable metacercariae and count the viability percent on each of

the recomended temperature

11- Bacteriological examination :

In order to investigate the influence of the hygienic status of
treated of treated wast water on the mnitial bacterial load on fish surface
and muscle , determination of the total bacterial count ( APC ) ,

Enterobacteriaceae count , Coliforms count and Staphylococcus aureus

count

Also , 1solation and identification of  Salmornella , Shigella

organisms, Enteropathogenic £ coli, Campylobacter spp , Aeromonas

hydrophila and Yersuna enterocolitica
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1- Collection of samples

@ Surface swabs

Surface samples consisted of swabs taken over a prescribed area
( 20 cm® ) and coliected from fishes directly after being caught Each
swab sample shaken in 20 ml 0 1 % peptone water to have a dilution of

10 % sterile dilutions were then prepared 1n peptone up to 10 7

® Muscle samples

Directly after fish captuie 10 grams muscle samples were taken
under aseptic condition from the dorsal muscle above the latial line
Muscle homogenate was then piepared accoiding to technique

recommended by ICMSF ( 1978 )

® Liver and intestinal samples

After collection of surface swabs and muscle samples , the
abdominal wall opened from the ventral side under complete aseptic
condition , the hiver as well as intestins were cut into small pieces and
each transferred to a test tube containing 10 ml peptone water as an

enrichment

Collected samples were transfered in ace box to the laboratory

with mimimum of delay wheie subjected to bacteriological examination

® Preparation of muscle saniples

The homogenate was prepared as followes, 10 gm of the sampel
under examination were transferied 1into sterue blender jar to which 90

ml of peptone water (01 % ) weie added to provide a dilution of 10 '
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The blender was operated to give 2000 revolution per minute for 2 5
minutes and the mixtuie was then allowed to stand for 2 minutes at room
temperatmie  The contenis were then shaken and 1 ml of the onginal
suspension was tiansferted to a sterile test tube containing 9 ml of 0 1 %

peptone water to have a dilution of 10® Serial dilution were prepared in

peptone up to 10’

2- Determination of Aerobic plate count ( APC ) in fish

samples :

In swface spiead plate technique recommended by the

International Commuission of Miciobiology Specifications for Food
( ICMSF , 1978 ) was applied , plte count agar , plates were mnoculated
in duphicates with 0 1 ml quantities fiom the original suspension and its
prepared decimal dilutions Each mnoculum was evenly spread by a

sterile glass spreader The inoculated plates were incubated at 30°C for

48 houts

The average number of colonies per counTable plates were
determined and the total colony count per gram muscle and cm? surface

wete calculated and 1ecorded

3- Staphvlococcus aureus count 1n fish

The same technique of the surface spread plate method was
applied using Band and Parker agat medum ( ICMSF , 1978 )
Incubated plates with control were ncubated in a thermostatically
controlled mcubator at 37 °C for 24 - 48 hours Suspected colonies

( black and shiny with narrow white maigins, surrounded by a clear zone)



MATERIAL AND METHODS [83]

were then counted The average number of colonies on countable plates
was determuned and Staphylococcus aureus count per cm’ surface and

giam of muscle was calculated and 1ecoirded

4- Determination ¢of Enterobacteriaceae

The same techmique of the surface spiead plate method was
applied using Violet 1ed bile glucose agar ( ICMSF , 1978 ) The
inoculated plates were incubated at 37°C for 24 hours All purple
colonies were counted The average number of colonies on counTable
plates were determned and Enterobacteriaceae count per cm” surface and

gram muscle was calculated

5- Deternumnation of Coliform count { MPN )

The mutiple tube method recommended by ICMSF (1978 ) and
( APHA , 1989 ) was adapted as follows

Presumptive Coliform test

From the previously prepared dilutions one ml each dilution was
incubated sepaietly mto each of 3 lauryl sulphate tryptose broth tubes
supplemented with mverted Durham’s tubes The inoculated tubes and
control were incubated at 37°C for 48 hours Tubes showing acid and

gas were considered positive and recorded

Confirmatory test

A loopful from each positive lauryl sulphate tryptose broth tube

transfetied to a fermentation tube contaming biillient green lactose broth
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2 % Inoculated and contiol tubes were incubated at 37°C for 48 hours

and positive tubes showing gas production were recorded
The coliforms count was estimated and reported as the Most

Probable Number ( MPN ) per cm® or gram of the original samples and

1ecorded

Determination of coliforms organisms of fecal origin

E coli broth tubes were 1noculated with a loopful from each
positive lauyl sulphate broth tube The inoculated tubes wete mcubated
at 45 5°C for 48 hours 1n 4 thermostaticaly controlled water bath E col:

bioth tubes displaying gas production were presumed positive for fecal

coliforms

6- Isolation of Aeromonas hydiophila :

Chnically healthy fishes as well as fishes showing different

pathological alterations wete examined

The skin , muscles , Iiver and intestine of each of fish were
examined for the piesence of Aeromonas hydrophila The R-S ( Rumler
and Shotts ) selective media , nutrient broth and nutrient agar media were
used Plates of R-S and nutrient agar media were streaked for 1solation
After incubation for 18 - 24 hours at 37°C , the plates were examined to

determine the colony types and other growth characteristics

Suspected yellow colonies on R-S were picked and transferred to

each rutiient agar sloop , nutrient broth tubes and semisolid agar
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Stained smear as well as cytochrome oxidase test were prepared

fiom nutrient agar slant after 18 - 24 hours of incubation at 37°C

The nutnent bioth tubes was used to inoculate the various test
media used for identification which include citrate utilization , urea
hydrolysis mitrate reduction , Voges ProsKauer , gelatin liquifaction ,
gas fiom glucose fetmentation of galactose , lactose , sucrose , mannitol
and the semt solid agar was used to detect the motility The isolates
which suspected to be Aeromonas according to the above mentioned
biochemical tests noculated into API 20E which includes the following

biochemuical reactions

ONPG Ortho-nitrophenyl-galactose

ADN Arginine dihydrolase
LDC Lysine decaiboxylase
ODC Ornsthine decarboxylase
CIT Citrate utilization

H,S H;S production

URE Urease

TDA Tryptophane deaminase
IND Indole production

VP Voges ProsKauer ,
GEL Gelatin hquifaction
GLU Glucose

MAN Mannitol

INO Inositol

SOR Sorbitol

RHA Rhamnose

SAC Sucrose

MEL Melibiose

AMY Amygdalin

ARA Aiabinose

OX Cytochiome oxidase
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Procedure

Preparation of the bacterial suspension

Agar plates weie stieaked by a well 1solated colony to verify the
purity of the straimn A well 1solated colony was made a homogenous

suspension in 5 ml of distilled water

Pireparation of galleries

An 1ncubation tray and hid were set up-specimen number was
recorded on the elongated flap of the tray , 5 ml of tap water were
dispensed 1nto the incubation tray to provided humid atmosphere during
incubation APl galleries were removed from sealed envelope and one

gallery was placed 1n each incubation tray

Inoculation of the galleries

The APl 20E gallery contains 20 mucrotubes , each consists of a
tube and cuple with a Pasteur pipette , the API 20E gallery was
mnoculated  The tube section of the side of the capule was filled by
placing the pipette tip against the side of capule Both the tube and
cupule of citrate , Vp and gelatin tubes were filled After the mnoculation,
the cupule sections of ADH , LDC , ODC and URE tubed were completly

filled with sterile mineral oil

Incubation of the galleries

After imoculation , the hd was lid on tray and the galleries were

incubated for 18 - 24 hours at 35 -37 °C
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Reading the galleries
The biochemical reactions of API 20E were recorded after 18 24

houts using interpretation Table

Identification of organisms

The API 20E analytical piofile index ( API # 2019 ) for rapid

identification at species and biotype level The API coder transferes all
the 21 biochemical results into a seven-digit numbers by specific
numetical value for each of the positive results The number was then

looked up 1n the index and the identification determined

7- Isolation of Salmonella_and Shigella

The technique adapted was that recommended by ICMSF (1978 )

as follows

Samples of muscles , surface , intestines and livers of examined
fishes collected into peptone water were incubated at 37°C for 24 hours
Then 10 ml from each samples was transfered an Erlenmyer’s flask
containing 90 ml selenite broth and incubated at 43°C for 24 hours
Loppfuls of enriched culture were streaked on plates of MacConkey
broth , S S agar and bnllient green phenol red lactose agar Suspected
colonies were 1solated in pure culture and subjected to different

biochemical tests for identification ( Cruickshank ef al , 1975)

8- Isolation of enteropathogenic E colt

Tubes of brillient green lactose bile broth showing gas production

and E coli bioth used in detection of faecal coliforms were used to
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inoculate eosin methylene blue agar , inoculated plates were imcubated at

35 -37°C for 24 hours

Colonies 2 - 3 mm 1n diameter with little tendency to confluent
grwoth exhibiting a green metalic seen by reflected light and dark purple

centers by transmtted light were picked up and streaked on nutrient agar
sloopes  The 1solates after being Gram stained were subjected to IMVIC

reactions  Suspected strains were then oculated into API 20E , then

subjected to serological examination

9- Isolation of Campylobacter

Samples under examination were inoculated on Priston
campylobacter selective media ( Oxoid ) which were mcubated at 37°C
under micio-aerophills condition obtained by using anaerobic jar
( Macmtosh anf field’s jar ) and carbon dioxide kits ( Campylobacter gas

generating kits ) Incubated plates were examined after 24 , 48 and 72

hours for suspected colonies

Identification of i1solates

Suspected round , small gray , buffy or brownish colonies were
picked up moculated into thioglycolate broth media and incubated at
37°C for 48 hours to obtain pure cultures Campylobacter 1solates were

1dentified according Holt e al (1994) as follows

Morphology and staining reaction

Films wete prepared fiom suspected colonies, fixed and stained

by Giam stain  Giam negative bacill, seagull wings shaped could be

observed
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Biochemical reactions

Thioglycolate broth medium was used as a basal medium for
biochemical tests The following biochemical tests were applied for
identification of 1solates after being inoculated into thioglycolate broth
The tests applied were that recommended by Hall ( 1984 ) which
included catalase oxidase , hydrogen sulphide production , glucose
fermentation , glycine and sodium selenite reduction tests besides

sensitivity

10- Isolation of Yersinia enterocolitica

Isolation of Yersimia enterocolitica was done following the
methods desciibed by Schiemann ( 1979 ) and Head ef al (1982)
1 ml of sample inoculated to modified Rappaports broth and incubated at
-22°C for 18 hows A loopful of enrichment broth was streaked onto
Yeismnia selective agar medium ( C I N ) ( Oxoid ) and incubated at 25°C
for 48 hours

Typical colonies of Yersinia enterocolitica will develop as a dark
red ( bull’s eye ) surrounded by a transparent border were tested

biochemically ( Holt ef al , 1994 )

III- Virological examination :

After preparation and concentration of water samples ( Gerba and
Goyal , 1982 ) , commercially marketed kits were used for detection of
rota viius ( BioMerieux ) by using siide agglutination test, hepatitis

surface B antigen by using two methods hepalatex test ( CHEMTEX,
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USA ) and HepalLisa (CHEMTEX , USA ), hepatitis A virus antigen
by using an enzyme immunoassay HAT-EIA (DENKA SEIKEN Co
LTD lapan), poliovitus (DENKA SEIKEN Co LTD, Japan ) by using
complement fixation test , Adeno virus (DENKA SEIKEN Co LTD,
Japan ) by using complement fixation test , Measeles (DENKA SEIKEN

Co LTD , Japan ) by using passive haemagglutination and Rubella
( ORION DIAGNOSTICA , ESPOO , Fmland ) by using

haemagglutination mnhibition test
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I- Parasitological results :

Nine hundied and twenty wild and cultured fish, including 700
Tilapia fish and 220 Clarias lazera were collected from Cairo and
Kaliobia , examined clinically , from which about 57 78% of Tilapia

spectes and 51 87% of Clarias lazera showing obvious clinical signs

1- Clinical and post mortem lesions :

1 1 Climical findings *

Chinical examination of naturally diseased Tilapia as shown in
lable ( 7 ) and lig ( 1) 1cvealed that the skin of all these fish were
covered with excess mucus, had detatched scales and appeared emaciated
with sunken eyes (100% for each) In addition other signs were also
recorded as haemorthages on the skin either 1n patches (32 01%) or
diffuse (7 32%) , grey discoloration of body surface either in patches
(32 93%) or diffuse (42 07%), darkness of the skin erther in patches
(15 89%) or diffuse (16 83%),abdominal distention was found in about
3201% exophthalmia in 21 34%, well demarcated black spots were
found 1n the body surface especially at the area of caudal peduncle and
fins of clinically diseased fish in a rate of 2622% and 192%
1espectively, fins suffered from distruction either on their spines, rayes or

membrans n a rate of 10 67%, 3 96% and 21 64% respectively, white
spoted eyes and opacity in about 28 05% and errected scales 1n 14 94%

of the cimically diseased fish
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Clinical examination of naturally diseased Clarias lazera as shown
in Table ( 8 ) revealed that the fish skin covered with excess mucus in
about 96 91% Also other signs were found as haemorrhage on the skin
(either patches (19 88%) o1 diffuse (5 15%), dark grey discoloration of
body suiface i some fish (either patches (28 87%) or diffuse (8 25%),
black patches on the skin in about & 25%, emaciation with low body gain
and poor growth inabout 96 91%, buffy skin as a result of the presence
of large cyst in superfecial subcutaneous layer especially at the peduncle
region and ventral side of the body of about 14 43%, enlarged abdomen

in 17 53% and erroded fins in about 14 43% of the clinically diseased
fish

1-2 Post mo1 tem findings

Autopsies of all the examined Tilapia species as shown in Table
(9) and Fig2 and Fig3 revealed the presence of muscle nodules n
77 57% of the fish, these nodules were of variable size which ranged
from small to large macroscopic nodules and were of different colours,
(greyish white, yellowish white, yellow yellowish brown, brown or
black) Gill filaments had small greyish foci in 59 14%, presence of
nodules under skin in 46 86%, emaciated and flabby spotted muscles n
46 86%, lLiver nodules showed in 35 86%, while mottled livers recorded
in 29 57% Large greyish to yellowish white cysts found in the excretory
portion of kidneys embeded within the tissue or attached to the renal
capsule, sometimes 1t were attached to the peritenium, kidneys mottled 1n
23 29% and had nodules of vanable size 1n 22 71% and nodulated spleen
were detected mn 16 00%, skin of the examined fish had black cysts in
1071% o1 appeared erioded 1in 10 29% or ulcerated i 3 43%, fins

contained black cysts i 7 57%, bianchial cavity had large yellowish
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white cysts in about 3 57% In addition, fluid had been detected 1n the

abdominal cavities and eye pouch i about 7 00% fiom the examined

fish

Autopsies of the examined Clarias lazera as shown 1n Table ( 10)
the most prominant finding was the muscle nodules (1n about 85%)
which weie of vauable size and colour (gieyish white, yellowsh brown,
brown and black pigmented) followed by cysts in superfecial epidermanl
layer mn about 63 18%, liver appeared mottled or nodulated 1n about
49 55%, muscles appeaied thin (42 73%) or soft flabby (42 73%), gills
had grey white foci in their filaments in about 40 91%, kidneys mottled
or nodulated in about 31 36%, spleen appeared mottled or had nodules in
about 19 55%  skin erosion and ulceration were found in about 10 91%
and 7 27% 1espectively and ascietic fluid showed only in about 3 74%

fiom the examined fish

Internal findings of the examined fish revealed presence of
encysted metacercariae 1n clinically healthy Tilapia species and cat fish

in a rate of 64 52% and 73 17% respectively

Macro-and mucioscopic examination of fish for the presence of
encysted metacercaiiae tevealed about 81 14% and 85% of Tilapia
species and Clarias lazera respectively were mfested with encysted

imetaceicariae

Regarding to the incidence and distribution of metacercarial
infestation 1 muscles and other oigans of infested Tilapia species and

Clarias lazera (Table 11) there were the maxunum incidence 1n the
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muscles of the posterior thud of Tilapia species (95 60%) and in the
muscles of the muddle third of Clarias lazera (100%) which non
significantly inciease than that 1ecorded in the muscles of the middle
thud of Tilapia species (85 21%) and in the muscles of the anterior third
of Clarias lazera (83 95%) and significantly increased than that observed
in the muscles of the anterior thnd (77 28%) and gills (76 40%) of
Tilapia species and in the muscles of the posteior third of Clarias lazera
(79 14%) A more significant reduction in the incidence of metacercarial
infestation was aetected in the liver (58 28%) and 1n the gills (48 12%) of
Clarias lazera followed by a significant decrease in their distribution in
liver (36 44%) and kidneys (28 68%) of Tilapia species and kidneys
(36 90%) of Clarias lazera A more continuous significant reduction in
the distribution of metacercarial nfestation was recorded in spleen of
Tilapia species (19 72%) and Clarias lazera (22 99%) and n eye
(16 20%) and skin (15 14%) of Tilapia species then in tilapia fins
(11 09%) which significantly increased than that observed in branchial
cavity of Tilapia species (44%) The mimimum incidence of

metacercarial infestation (0 00%) were reported in branchial cavity, skin,

fins and eyes of Claras lazera

With respect to the incidence and distribution of metacercarial
infestation 1n muscles and organs of the total examined Tilapia species
and Claras lazera, Table (11) shows that the maximum incidence of
metacercatial mfestation wete detected 1n muscles of the middle third
(85 00%) of Clarwas lazera which was non significantly increased than
that recorded in the posterior third of Tilapia species (77 57%) and that
of anterior third of Clarias lazera (71 36%) and significantly increased

than that mentioned in the middle third of Tilapia species (69 14%) and
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muscles of posterior third of Clarias lazera (67 27%) A significant
decrease n the distribution of metacercarial infestation was observed in
muscles of the anterior third (62 71%) and gills (62 00%) of Tilapia
species followed by a more significant reduction in their distribution in
hiver (4955%) and mn glls (4091%) of Clarias lazera which
significantly 1ncreased than that 1eported in kidneys (31 36%) of Clarias
lazera and n liver (29 57%) and kidneys (23 29%) of Tilapia species
A more continuous reduction was investigated in the spleen of Clarias
lazera (19 55%) and 1n spleen (16 00%), eye (13 14%), skin (12 26%)
and fins (9 00%) of Tilapia species which significantly increased than
that showed in the bianchial cavity of Tilapia species (3 57%) The
lowest ncidence of metacercarial infestation (0 00%) was recorded 1n

branchial cavity, skin, fins and eyes of Clarias lazera

As shown wn Table ( 12 ) , the maximum number of encysed
metacercariae in Tilapia species, was observed in muscles of the
postetior thind (34 93/gm) followed by a continuous significant reduction
in therr number i muscles of the muddle (23 21/gm) and anterior
(13 24/gm) third of the body which significantly higher than that
mentioned n hver (4 05), fins (3 38), skin (3 44) and kidneys (2 84)
A more significant reduction mn the average number of encysted
metacercariae was observed in spleen (1 92) and eye lenses (1 24) The

mnimum number was recorded 1n the branchial cavity (0 16)

With respect to the effect of season on the number of encysted

metacercaiiae in Tilapia species Table ( 12) shows that the maximum
number was detected 1n muscles of the the posterior third during spring

(62 87/gm) followed by a sign.ficant decrease in their number in the
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posterior third during summer ( 33 34/gm) and n muscles of the
middle thud during spring (38 36/gm) and summer (28 02/gm) A more
reduction 1n the number of encysted metacercariae recorded in muscles
of the posterior thud during winter (24 48/gm) and autumn (13 22/gm)
and 1n muscles of the anterior thud during spring (21 35/gm) followed
by a continuous significant deciease 1n their number 1n muscles of the
middle thud during winter (15 02/gm) and autumn (13 22/gm) and 1n
muscles of the anterior third during summer (12 84/gm), winter
(10 37/gm) and autumn (9 42/gm), fins during spring (11 19) and skin
duting spung (12 46) A mote significant drop in the number of encysted
metacercariae observed 1n lhiver during winter (3 52), spring (5 42),
summer (4 28) and autumn (3 63),fins during summer(3 36) and kidneys
during spring (4 86) followed by a continuous significant decrease in
then number 11 eye lenes duiing winter (2 88), kidney during summer
(2 87) and winter (2 05), spleen during winter (2 94) and summer (2 09),
skin during summer (2 44), spleen during winter (1 68), eye lenses during
spring (1 28), kidneys during autumn (1 28), spleen duting autumn (1 05)
and eye lenses during summer (0 47) and autumn (0 18) The minimum
number of encysted metacercariae (0 00) observed n fins and skin during

winter and autumn and in the branchial cavity during spring, summer and

autumn

For Euclinostomum mnfection the number of metacercariae per fish
ranged from I-3 and detected only during winter in Tilapia species The

average namber per fish was 0 92 £ 0 24

Gill affection m Tilapia species was recorded and the highest
number of metacercariae was detected in the spring season (up to 6 per

gill filament) followed by winter, summer and Autumn
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Table (13) shows the maximum number of encysted metacercariae
in Clarias lazer a was recorded 1n muscles of the middle third (51 89/mg)
which significantly higher than that observed in muscles of the anterior
thud (33 29/gm) and posterior third (24 74/gm) A more continuous
significant reduction 1 the number of encysted metacercariae were

detected in liver (5 86), kidneys (3 66) and spleen (1 52)

Regarding the effect of season on the number of encysted
metacercariae in Clarias lazera Table 15 explains that the maximum
number was detected in the muscles of middle third dur.ng winter
(67 33/gm) summer (61 12/gm) and spring (56 93/gm) which non
significantly vailed from that mentioned during winter (67 33/gm), non
significantty higher than that detected in the muscles of anterior third
duning winter (40 67/gm) and summer (40 80/gm) and significantly
increase than that found in the muscles of antrior third during spring
(38 60/gm) and of postettor third during winter (27 25/gm) and summer
(33 97/gm) A more significant reduction appeared in the muscles of
middle third during autumn (28 62/gm) and of postertor third during
spring (23 83/gm) followed by that mentioned 1n autumn for the anterior
third (17 36/gm) and posterior third (15 65/gm) Moreover, there was a
continuous significant decrease in the number of encysted metacercariae
in liver during winter (6 67), sprung (7 04) and summer (7 33) and kidney
during winter (4 08) and spring (5 72) followed by that detected in liver
during autumn (3 02) and kidneys during summer (3 55) which
significantly 1ncieased than that iecorded in kidney during autumn (1 72)
and 1n spleen during winter (1 67), spring (2 09) and summer (1 59) The
minimum number of encysted metacercariae observed in spleen during
autumn(0 89)
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Table (7) Chinical symptoms of the examined Tilapia species in releation to months

No of | No of | Clin Chinical symptoms
Months «xam mntes nor Em Abd Haemorrhageis Grey Darkness of Black Fxo Wee Er Det Ex Black Sun
mal & on skin discolortion skin S on Distruction of fin & M S on hen
on eyes
tish fish fish LG dist patch diff patch | ditt patch dilf fins rays spins | Mem opac Scal | Scale | Skin Body
January 61 56 23 33 I8 10 b 5 8 S 5 0 0 0 3 b 12‘; S 33 3 0 33
February 32 25 12 13 6 3 0 6 4 0 3 0 0 0 2 | 13 1 i3 (¥ 0 i3
March 36 34 17 17 8 3 4 8 2 7 0 0 2 0 4 2 10 2 17 17 7 17
Apnl 76 65 20 45 25 20 8 12 10 6 16 30 15 0 20 10 18 10 45 + 35 45
May 33 28 16 12 4 8 0 4 8 5 0 1> 7 0 7 2 0 2 12 12 20 12
June 42 39 14 25 6 18 0 K 7 0 5 18 2 0 5 6 > 6 25 2 18 M
July 53 51 28 23 10 6 2 > 10 10 8 0 0 0 2 2 6 2 23 2 6 23
August 70 59 26 33 3 0 0 8 20 5 3 0 0 0 0 2 0 2 33 2 0 33
September 62 45 10 3 13 10 10 22 0 0 0 I 0 4 5 3 5 3 3 0 3>
October 32 24 13 11 0 0 0 > 6 0 3 0 5 0 8 0 0 0 1 f 0 I
November 118 70 3t 39 8 0 0 19 20 5 8 0 ! 0 5 8 0 8 39 59 0 39
December 8 72 30 42 5 0 0 12 21 9 7 0 2 0 10 S 18 > 42 42 0 42
Total 700 568 240 328 10> 77 24 107 138 52 48 63 3> 0 70 49 92 49 328 228 86 328
° 4222 5715 18 66 1356 4 18 83 2429 915 845 109? 619 0 1232 8 60 1619 860 5714 > 4 I514 5714
328 1000 3701 7348 75? 3293 4207 1585 16 63 197 10 67 0 21 34 1494 2805 1494 1000 1000 2622 1000

Chin = clinically
S = Spots
Wse = white spotted eyes

Em = emaciation
Er = errected

Abd= abdominal

Det = detatched

enam = examend

diff = diffuse
Ex = Excess

Infes= infested

LG = low body gam
Exo = Exophthalmia

Mam = membrans
M= mucus
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Fig (1) Showing black spots on the skin with crroded fins (1) , Darkness of the
skin wmd cloudness of the eyelense (b) and whitc spoted eye with exophthalmia
and wide spread of minute haemorrhag’s on the skin (c)
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Table (8) Clinical symptoms of the examined Clarias lazera in relation to month

No ot | No of | Climic Chnical symptoms
the inf
Months exar fish normal | Haemorrhage on Dark grey Black patchs on | Shincover | Emaci Butfy | Distruc | Abdo Exopt Eye
skin discoloration skin ation skin ted minal halmia catract
tish tish patch | diffuse | patch | diffuse | patch | diffuse | with excess with fins distent
mucus LG on

January 19 13 6 ] 0 0 5 2 0 7 7 5 0 2 0 0
February 1> 12 5 2 0 2 3 0 0 7 7 4 0 0 0 0
March 14 13 4 0 2 0 } 3 0 9 9 8 2 4 0 0
Apnl 18 1> S 3 2 5 0 0 0 10 10 7 I 3 0 0
May 22 19 8 2 0 2 7 0 0 11 11 b) 0 0 0 0
June 20 20 12 0 0 ) 2 0 0 8 8 2 0 0 0 0
July 17 1> 4 2 | 0 6 2 0 9 9 10 4 0 0 0
August IS i2 6 0 0 4 2 0 0 6 6 0 0 0 0 0
September 21 15 12 3 0 3 0 0 0 0 0 0 0 2 0 0
October 14 10 6 3 0 1 0 0 0 1 1 0 0 1 0 0
November 30 30 17 4 0 2 10 1 0 13 13 13 7 5 0 0
December 5 I > 0 0 4 2 0 0 6 6 2 0 0 0 0
Total 220 187 90 19 5 28 40 8 0 94 94 56 14 17 0 0

% 48 13 10 16 267 14 97 21 14 428 0 5027 5027 2995 749 909 0 0

% 19 88 51> 28 87 4124 825 0 96 91 96 91 5772 14 43 17 53 0 0
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Table (9) Post mortem findings of the examined Tilapia species in relation to month

No of § No ot [ Clin Postmortem findings
Months exam intes nor Shin | Cyst Cyst | Greytoct | flmd | flud | Cyst Muscles Motthing of nodules on Cyst
mal | Skin on on o gills mn In eye n on
fish fish fish | erso | ulcer | skin | Breo abd | pch Skin nod flabby | ema L S K L S K fins
lanuary 61 26 23 0 0 1] 20 30 3 S i3 36 33 33 18 16 18 14 16 18 0
February 32 28 12 2 0 0 5 20 1 i 13 20 13 13 8 M § 13 5 6 0
March 26 14 7 5 3 7 Q 34 2 2 17 34 17 17 8 > bl 8 5 > 0
Apni 76 6> 20 17 3 15 0 45 10 10 4> 63 45 45 33 17 31 33 17 2 30
May 3 28 16 12 5 15 1] 20 2 2 12 28 12 12 11 5 6 1t 5 6 15
June 42 39 4 10 7 18 0 30 6 6 P2 39 25 25 17 ) 1> 17 8 1> 18
July 3 51 28 ! 0 5 0 2> 2 2 23 51 23 23 18 11 1> 18 11 is 0
August 70 59 26 6 2 0 0 40 2 2 33 59 33 33 21 b 13 21 5 I 0
September 62 45 10 8 2 0 0 3> > 5 3> 45 35 35 31 20 28 31 20 28 0
Oclober 32 24 13 > 2 0 0 8 0 0 I 18 1 11 5 0 0 8 0 0 0
November 118 70 31 0 0 0 0 S, 8 8 29 70 39 39 2t [} 16 33 Il 16 0
December 8> 72 30 0 0 0 0 72 7 5 42 72 42 42 16 9 10 38 9 14 0
Total 700 568 240 72 24 75 25 414 49 49 328 543 328 328 207 12 | 163 | 251 2 | 19 53
% 477 17 68 423 t320 440 7289 863 863 5775 9559 5774 5774 3644 1977 1 7869 | 4419 | 1972 | 2799 933
% 3429 | 1029 143 nn 387 S9 14 700 700 46 86 7757 46 86 46 86 W57 1600 | 329 | 3586 | 1600 | > 1 757

er = errosion

L = hver

Br C = branchial cavity

S =spleen

Clinic = clinically
K =kdneys

ema = emaciation
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Fig (2) Showing heavely infested Tilapia’s muscies with medium size encysted
metacer cariae (Prohemistomatide sp ) (X 4)

Iig (3) Showing heavely infected Tilapia’s muscles with small size encysted
metacer cariac (Haplorchide sp ) (X 4)
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Table (10 ) Post mortem findings of the exainined Clarias lazera
No of | No of | No of Post mortem findings
the Inf chme
Months exim fish normal Skin Skin Grey Cyst flurd Flwd } Cystin Muscles Motthng of Nodules Emauated
fish tish cros ulcer 'g:l br':n n el;e skin Soft & | nodul hiver | kidney | spleen liver muscles
1on atron gills chial | abdomen | pouch flabby es y n
cavity
January 19 13 6 0 0 5 0 1 0 I3 7 3 10 8 7 10 8 7 7
February 15 12 q 2 2 5 0 0 0 12 7 12 8 5 3 8 5 3 7
March 14 13 4 2 2 10 0 2 0 1> 9 13 6 3 4 6 3 4 9
Apnl 18 15 5 5 4 8 ] 0 0 12 10 15 9 q 4 9 4 4 10
May 22 19 8 2 l 13 0 0 0 19 I 19 1> S 2 13 ) 2 1
June 20 20 12 0 0 8 0 0 0 15 8 20 1> 9 6 15 9 6 8
July 17 s 4 3 2 [} 0 | 0 K} 9 I 10 7 3 10 7 3 9
August 15 12 6 0 0 4 0 0 0 12 6 12 6 4 | 6 4 1 6
Septumber 21 15 12 3 2 3 0 0 0 8 0 15 3 I 0 3 1 0 0
October 14 10 6 3 1 3 0 0 0 3 1 10 0 0 0 0 0 0 1
November 30 30 17 4 2 14 0 > 0 23 13 30 18 13 8 18 13 8 13
December 1> 1 5 0 0 6 0 0 0 6 6 11 1 10 5 11 10 5 6
Total 220 187 90 24 16 90 0 7 0 139 94 187 109 69 43 109 69 4, 94
% 4813 1283 | 856 | 4813 0 74 0 74 33 50 27 100 0 3690 2299 | 5829 | 3690 | 2299 5027
9
% 1091 727 | 4091 0 318 0 6318 | 4273 8500 3136 19 5~ 4955 ) 3136 | 19> 4273
N

A = Bahr Moies
B = Drainage canals

exam = examined

Clinic = Chntcally
D = El-Rath El-Tawfiki
Inf = infested
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Table (11) Incidence and distribution of metacercarial infestation in affected Tilapia species and Clarias lazera

Fish No No Incid Muscles
eNLe
Species of ot % Antertor third Muddie Postertor third Gills Branchial Skin Fins Eye Liver Kidneys Spleen
exam | ‘nfest thud cavt
fish fish No of No of No ot No of No of No of No of No of No of No of No of
mfest / nfest infest infest ’ infest / infest / mfcst 4 infest / nfest ’ afes infes
fish fsh fish fish fish fith fish fish fish fish fish
Tilapia | 00 ] s68 | 8114 [ 439 7728 484 | 8521° 1 543 | 9560 434 76 40° 25 44 86 L X Y 92 | teo0" ) 207 ) 3644 163 | 2ses™ 1 en
L)
Spectes 700 - 439 6271 484 69 14> 543 757® 434 6200 * 25 357 36 1226 63 900 92 13142 207 2957 165 23 9! 11 16 00%
( larias 220 187 8500’ 157 8395° 187 100 148 79 1a® 90 48 12 0 o 0 o 0 o 0 o 109 | 5818 69 36 90° 43 22 99
la era
770 157 21 36" 187 85 00 148 67 1™+ 90 091" 0 o 0 o'+ 0 [ 0 o 109 | 4955 69 et 43 19 35'se
Total 90 755 8207 596 7894 671 88 874 716 94 837 574 69 40° 25 35t 8o 1 39 63 8 34" 92 12 19° 36 { 4184° 32 30 724 135 20 33"
970 596 ca78" 671 72934 716 7783 574 56 56* 25 277 86 9384 63 485" 92 e 316 ) 3a3s® 50 252" 155 16 85"
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Table (12) Aveiage number of encysted metacercaniae in the infested Tilapia species 1n releation to season

Season of the No of | No of No of EMC per gram muscles from No of Met NO of EMC No of EMC No of EMC No of EMC m Liver No of EMC No of EMC
year the the tn eye fenses m fin n skin In branchial cavity Kidney spleen
exam fes Antenor third Middle third Postenor third
Rnage Rnage Mx+SE Rnage M+SE Rnage MzSE Rnage MzSE Rnage M1SE Rnage P
fish fish Range Mi+SE Range M1SE Range MzSE
Winter 1037¢ 15 02° 24 48% 2884
(Dec  Feb) 178 153 0-88 % 0114 t 2200 i 019 t 0 0 0 o 05 058° 0 25 3520 017 205" 0 12 | te8
143 196 264 038 4 + + 3
all Q35 027 020
Spring
March Mav) 145 27 0-.10 2] 35% 0 320 38 36° 2-450 62 87 015 ] 28™ 0 114 1119% 0 68 12 46" 0 0 0 34 542" 0 20 4 86" 0 18 294
] + t t + * 3 £ +
3136 566 828 030 194 152 056 049 020
Summer
hune  August) 165 149 w100 | 1284% | 0135 28 02% 2190 | 3334" | 010 047 0 86 336" 0 46 244% 0 0 0 18 428" 0 15 287/ 69 | 209"
* S t z 3 & £ + £
1356 790 284 01s 103 055 057 043 020
Autumn
Sept Nov) 212 139 0-68 9 42t 088 13 22" 1130 2128 08 0189 0 0 0 0 0 0 013 363" 0 10 128™ 08 105°
* t t * F S S
117 154 203 0085 049 018 017
Over all
700 568 | 610 | 13239 | 0320 | 23210 | 1450 | 34936° | 0 19 1238 0 14 3384” | 0 68 | 3435% | 0 5 0157¢ 0 34 4 046" 0 20 2 843t 0 18
x x + * + + t t + f
0996 1513 2303 0 1d38 0259 0422 0032 0249 0206 H
012}
EMC = Encysted metacercariae Exam = Examined M = Mean SE= stander error

Met = Metacercariae

infes = infested

Means with different small or Capital alphabetica superscripts are significantly different fiom each other at level (P <0 05)
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Table (13) Average number of encysted metacercariae in the infested Clarias lazera in releation to season

Season of the | No No of No of EMC n gram muscle from No ofthe EMC i No of EMC No of EMC
year of the the
exam | infested Anterior third Middle third Posterior third liver in kidney n spleen
fish fish Range | M+SE | Range | M+SE { Range { M+ SE Range M £SE Range M +SE Range M £SE
Winter 49 36 2-408 | 4067 | 2660 | 6733 | 0-368 | 2725™¢| 0-60 667 | 0-30 | 408 | 0-10 167%™
(Dec-Feb) + * + + + +
11 899 18 71 10 37 201 1 14 046
Spring 54 47 0-188 | 3860° | 4-250 | 5693* | 0-108 | 2383 | 0-40 733¢ 0-20 5720 1 0-13 | 2098
(March-May) * * + + + +
424 6 74 376 136 185 044
Summer 52 49 0-218 | 4080™ | 2-320 | 6112° | 0-150 { 3397 | 0-35 7 04¢ 0-20 3 55% 0-10 | 59™
(June-Augast) * * + * + *
7 60 10 30 549 105 070 032
Autumn 65 55 0-90 1736% | 3-130 | 2862° | 0-70 15> 65¢ 0-13 3 02f% 0-8 1 72m 0-5 0 89"
{Sept-Nov ) * + + x + +
303 439 325 048 032 021
Over all 220 187 0-408 {33294% | 2-660 | 51893* | 0-368 | 247388 | 0-60 5 86° 0-30 | 3663° | 0-13 | 524F
+ + + * + +
3512 5061 2 824 0599 0561 0178

EMC -Encysted metacercariae

M = Mean

exam = examined

SE = Stander error
Means with different small or Capital alphabetica superscripts are significantly different from each other at level (P <0 05)
EMC = Encysted metacercariae
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2- Prevalence of the encysted metacercariae :

Table (14) illustrates the pievalence of encysted metacercariae in

telation to weight of both Tilapia species and Clarias lazera The

maximum prevalence of encysted metacercariae was recorded 1n Tilapia

spectes weighted fiom less than 100 gin up to 250 gm (62 75-93 94%)

and m Clarias lazera that weighted from less than 200gm up to 500gm

(86 67-98 33%) The prevalence of encysted metacercariae significantly

decrease with the increase of fish weight for both Tilapia species that
weighted 200-300gm (39 13%) and 300-350 gm (41 38%) and Claras
lazer a that wighted 500-600gm (63 64%) and 600-700 gm (27 78%)

Table (14) Prevalence of encysted metacercariae infection n
relation to weight of the examined Tilapia sp. and Clarias lazera

Fish species Weight of the No of the No of the Prevalence
examined fish | examned fish | 1nfested fish %
Less than 387 326 91322
100gm 132 124 93 94°
Tilapia species 100-150 gm 67 56 83 58%
150-200 gm 51 32 62 75%
200-250 gm 46 18 39 13°
250-300 gm 29 12 41 38°
300-350 gm
Total - 700 568 81 14
Less than 60 59 98 33°
200gm 48 45 93 75%
200-300 gm 42 38 90 48%
Claras lazera 300-400 gm 30 26 86 67°
400-500 gm 22 14 63 64
500-600 gm 18 5 27 78°
600-700 gm
Total 220 187 85 00™

Means with different alphabetica superscripts aie significantly different

fiom each other at level (P <0 05)
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Table (15) shows a non significant variation in the prevalence of
encysted metacercartae (60 71-91 86%) among different length of both
Tilapia species (fiom fish measuted less than 15cm up to those of 25-30

cm length) and Clas ias lazera (fiom fish measuring less than 30cm up to

that of 50-60 cm length)

Table (15)' Prevalence of encysted metacercariae infection in

releation to length of the examind Tilapia species and Clarias lazera

Fish species length of the No of No of Prevalence %
examined fish examined infested fish
fish
Less than 15cm 237 175 73 84°
15-20 cm 279 235 84 23°
Tilapia species 20-25cm 141 124 87 94°
25-30 cm 43 34 79 07°
Total - 700 568 81 14%
Less than 30cm 6 79 91 86°
30-40 cm 62 55 88 71°
Clarias lazera 40 -50 cm 44 36 81 82*
50- 60 cm 28 17 60 71°
Total - 220 187 85 00"

Means with different alphabetica superscripts are significantly different

from each other at level (P <0 05)
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Table (16) reveales a non significant difference 1n the prevalence
rate of encysted metacercaiiae between both Tilapia species (81 14%)
and Clarias lazera (85%) Howcver, theie were variations in the
inctdence of encysted metacercaiiae during the different months of the
year The highest incidence of encysted metacercaiiae were recorded for
Claras lazera during June and November (100%) followed by that
detected during the period fiom January up to October (75-96 22%) and
December (84 47%) for Tilapia species and that observed during the
period from January upto May (68 42-86 36%), the period from July up
to October (78 57 -88 23%) and duting December (77 33%) for Clarias
lazera The lowest incidence of encysted metacercariae was mentioned
for Tilapia species during November (65 21%)
Table (16) - Monthly prevalence of the encysted metacercariae in the

examined Tilapia species and Clarias lazera

Tilapia Species Clarias lazera
Month of the No of No of | Pievalence No of No of Prevalence
year examind infested % examined | infested %
fish fish fish fish
January 61 56 87 80%° 19 13 68 42°
February 32 25 78 125% 15 12 80 00
March 36 34 94 44° 14 13 92 85°
April 76 65 85 557 18 15 83 33
May 33 28 84 84° 22 19 86 26™
June 42 39 92 85° 20 20 100°
July 53 51 96 22° 17 15 88 23
August 70 59 84 28* 15 12 80 G0™
September 62 45 72 58%° 21 14 66 66>
October 32 24 75 00° 14 11 78 57°
November 118 70 6521° 30 30 100°
December 85 72 84 47° 15 11 73 33%
Total 700 568 81 14 %* 220 187 85 00%"

Means with different small or Capital alphabetica superscripts are

significantly different from each other at level (P <0 05)
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Table (17) showes the prevalence of tencysted metacercariae in the
examined Tilapia species and Clarias lazera The total incidence of
encysted metacetcatiae was highet duting summer (91 24%) and spring
(87 43%) followed by that recorded during winter (83 26%) and which
was significantly higher than that mentioned during autumn (70 04%)
However, fo1 Tilapia species the highest incidence of encysted
metaceicariae obseived during summer (90 30%), spring (87 58%) and
winter (85 96%) which significantly higher than that mentioned during
autumn (65 57%) On the other hand for Clarias lazera, the maximum
incidence of encysted metaceicaiiae was found to be (94 23%) in

summetr followed by that detected during spring (87 03%) and autumn

(84 62%) The lowest incidence was recorded during winter (73 46%)

Table (17) - Prevalence of the encysted metacercariae m the

exammed Tilapia species and Clarias lazera in releation to season

Tilapia species Claras lazera Total Total
Season ofthe | No of | No of | prevalence | No of | No of | prevalence | No of | No of | incidence
year exam infest % exam mfest % exam infest %
fish fish fish fish fish fish
Winter 178 153 85 96* 49 36 73 46> 227 189 | 83267°
(Dec -Feb )
Spring 145 127 87 58% 54 47 87 03% 199 174 87 43"
(Mar -May)
Summer 165 149 90 39% 52 49 94 23% 217 198 91 24°
(June-Aug)
Autumn 212 139 65 57° 65 55 84 62°¢ | 277 194 70 04°
(Sept -Nov )
Total 700 568 81 14' 220 187 85 00’ 920 755 3207

exam = examined

Means with

infest = infested

different small or Capital alphabetica or latin numbers

superscripts are significantly ditferent from each other at level (P <0 05)
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Table (18) shows that the encysted metacercariae recovered from
Tilapia species were identified as Prohemistomatide, Haplorchidae,
Clinostomatidae, Heterophyidae, Diplostomatidae, and Echinostomatidae
metacercatiae, while those recoirded from infested Clarias lazera were
belonging to  families,  Prohemistomatide, Diplostomatide
Cynodiplostomatide and Haplorchide The morphological differance
among various species of encysted metacercariae were presented in

Table ( 19 )and Figs (4-12)

Pirohemistomatidae metacercariae :

The cysts were found in both Tilapia species and Clarias lazera
and were located i muscles and internal organ (liver, kidneys, spleen,
gills and eye tissues) The encysted metacercariae were of medium sized
and of vanable colour varied from greyish white to yellowish brown,
rounded 1n shap with double layered cyst wall, the outer was fragile and
easly rupture and the inner was difficult toremove In some encysted
metacercaiiae the parasite was surrounded with a membranous wall
contamning fluid The cyst measured 0 26-0 630 mm in diameter Fig (12
A,B&C and Fig 12A)

The excysted metacercariae were elliptical to oval in shape and
measured 0 3-0 43 mm long and 0 20-0 25 mm wide The oral sucker was
subterminal measured 0 048 x 0066 mm Prepharynx absent Pharynx
was spherical and measured 0 03-0 035 mm in diameter Ventral sucker
was smaller than the oral one and measured G 03 - 0 045 mm 1n diameter
Intestinal caeca extending to the posterior extremity The primitive

gonads weie present Fig (12-D and Fig 12B)
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Fig (4) Showing Diplostomatide mmetacercariae

A- Diplostomum 1bis or Diplostomum niloficus encysted metacercaria

B- Diplostomum 1bis o1 Diplostomum ntioticus excysted metacercaria

C- Bulbophorus sp encysted metacercaria

D- Bulbophorus sp excysted metacercaria

E- Diplostomatid sp metacercaria

F- D.lpostomatid sp excysted metacercaria

G- Diplostomum pa acaudum metacercaria with evagenated pscudosuckers
H- Diplostomum paracaudum metaccrearia with invagenated pseudosuckers
(Scalebar m ABE, F&H=02mmandmC&D=05mm)
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RESULTS

A- Diplostomum this or Diplostominm ntleticus encysted metacercaria

Fig (5) Diplostomatide metrcercariae

B- Diyprlostemum itbis or Diplosteniim niloticus excysted metacercaria
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Table (18) Identification of the recovered EMC from the examined Tilapia species and Clarias lazera

Fish species | Total no of examined fish | Total no of infested Percentages % Type of the recovered EMC from the examined

fish fish

Prohemistomatide
Haplorchide

568 81 14% Heterophyide
Diplostomatide
Euclinostomatide
Clinostomatide
Echinostomatide
Prohemistomatide
187 85% Diplostomatide
Cynodiplostomatide
Haplorchide

Tilapia species 700

Clarias lazera 220

EMC = Encysted metacercariae
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Table (19) Difterence between the detected metcercatiae from Tilapia species and Clarias lazera
Type of Diplostomatid
EMC
Clinostoma- | Cyanodiplo- | metacercaria encysted Echinostomatid | Heterophyid | Haplorchid | Prohemistomide
ltems -atid tid stamatid metacercartae
Tilapia sp Tilapia sp and
Host Tilapia sp Tilapia sp Claras Tilapia sp Tilapia sp and Tilapia sp Tilaprasp | and Clarias | Clarias lazera
lazera Clarias lazera lazera
muscles, eye muscles, muscles gill
Muscles skin Muscles, gills tissue all filament, eye
Location Kidney Branchial gill cover, eye lense and internal Gill filament internal filament tissue and
cavity floor of organs and muscles organs and eye tissue internal organs
mouth 1l filam
Colour Greyish to Whitish Greyish white | Transparent Grey to black Greyish Transparent Light Greyish to
yellowish - | tenged with with black grevish yellowish brown
white orange spot
Shape Spherical Sphetical Rounded Elongated Elleptical or Oval Oval to Rounded to Rounded
worm like oval elleptical oval
Size 32-63mm | 255mmm | 06-11mm 046x023 03-115x 02-025 03-04x 026 05 | 026-063 mm
in diameter diameter tn diameter 022-078 mm | x009-015 mm 021-03 x016035
Sucker Well Well Well Well Well Well developed | Difficultto | Difficultto | Well developed
developed developed developed developed developed seen seen
Delecate to Thin and Thick Thick Granular thick
somewhat transparent
Cyst wall Very thick Very thick Very thick Absent thicken and
very thick 1n
CL sp
Presence of - - - - Present . Present Present
black pigment
C L Sp = Clarias lazera Diplostomatid cysts EMC = encysted metacercariae
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Fig 6 Showing
A- Clanas lazera muscles infested with Diplostomum sp metacercana
B- Diplostomum sp metacercaria (Clarias lazera)
C- Diplostomum sp excysted metacercania (Clartas lazera)
D- Cyanodiplostomum sp encysted metacercana
E- Cyanodiplostomum sp excysted metacercaria
F Gills infested with Echinostomatide sp metacercaria
G- Echinochasmus sp excysted metacercaria
H- Nephrostomuni sp excysted metacercara (Ventral veiw)
I- Nephiostomuimn sp excysted metacercaria (Lateral view)
J- Apharyngostrigia sp excysted mctacercaria
(Scale bar of B&C =035,0fG=02, & of D.EH & J =0 5)
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Fig (7) Excysied metacercanae
E- Echmochasmus sp
F- Nephrostomum sp
G- Apharyngosingii sp
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Fig 8 Chnostomum Tilapac excysted metacercaria
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Fig 9 Chnostomum Tilapiae excyested metacercaria
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Fig (1Y) Luchnostomum heterostonmum metacercana
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Heterophyide metacercariae :

The encysted metacercariae Fig ( 12-E ) was obtained from
Tilapia species and appealed as small sized pigmented cysts It was
mainly located 1n the supeifacial layer of the muscles espcially at the
base of the fins In addition eye tissue, gills, liver, spleen, and kidney
were found to be harbouring heterophyid metacercariae It was small oval
to elliptical 1n shape and measured 0 30-0 40 mm 1n length and 0 21-0 3
mm in width The cyst wall was formed from two layers, the outr was
thick while the .nner was thin and the mner structure contained dark

pigmented granules Fig (12-E & 12-C)

The excysted metacercaria was elongated and oval dorsoventrally
and measuied 0 2-0 25 mm n length and 0 1-0 12 mm 1n width The oral
sucker was subteiminal and measured 0 040 - 0 046 mm in diameter The
ventral sucker was small, rounded and measured 0 032 - 0 039 mm 1n
diameter Piepharynx, pharynx and oesophagus were found and the
intesinal caeca could be detected Genital sucker located adjacent to the
acetabulum Piimordia of gonads and vitelline follicles (1n peritesticular

zone) could be detected at the posterior extremity Fig (12-F and 12-D)

Haplorchide metacercariae

The encysted metacercariae were recovered from both Tilapia
species and Clarias lazera 1t were located 1in muscles and more abundant
mainly around large blood vessels Also these metacercariae were found
in hivel, spleen,kidneys, eye tissue and gills The cyst was round to oval
in shap and measured 026-050 x 0 16-035 mm The cyst wall was

double layeied and appeared transparent, hyaline and homogenous The

cyst contained characteristically light spots Fig (12-G & 12-E)
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Fig 12 Showing

A,B,C- Piohemistomatide species encysted metacercariae, (X 4) &(12A)
D- Prohemistomatide species excysted metacercaiia, (X 4) & (12B)

E- Heterophyid encysted metacercana, (X 10) & (12C)

F- Heterophyid excysted metacercaria, (X 10)& (12D)

G- Haplorchid encysted metacer cana, (X 10) & (12E)

H- Haplorchide excysted metacercara, (X 10) & (12F)
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The excysted metacercariae were elongated and measured 0 2-0 24
mm 1 length and 0 102- 0 112 mm in width The oral sucker measured
004- 0053 wmm in diameter Prepharynx, pharynx, oesophagus
acetabulum, intestinal caeca and primordia of gonads can be detected 1n

some speciemens Numerous refractile granules occupied the major part
of the body Fig (12-H & 12-F)

3- Incaidence of human infection with encysted metacercariae
at Manzala Lake

Incidence of human nfection with encysted metacercariae at

Manzala Lake and clinical findings in patients was 1llustrated in Table
(20 and 21 )

Table { 20) Age/sex relationship in case of heterophyes:asis in

human at Manzala Lake “ Egypt

Age Sex No of No of Percent of
exam cases | infect cases mfection

Male 35 12 342
0-9 Female 65 25 385
Subtotal 100 37 370
Male 45 15 333
10-19 Female 63 18 286
Subtotal 108 33 306
Male 95 22 231
20-29 Female 40 6 150
Subtotal 135 28 207
Male 100 20 200
30-39 Female 72 11 153
Subtotal 172 31 183
Male 80 12 150
40 - 49 Female 20 4 200
Subtotal 100 16 160
Male 120 20 16 7
50 - 59 Female 60 12 200
Subtotal 180 32 178
Male 475 101 213
Total Female 320 76 238
Subtotal 795 177 223

The percentages were approximate to the nearst tenth
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Table (21) Chinical finding 1n patients parasitized with heterophyids

at Mauzala Lake ( EI-Mattarniayah and Manzala Cities )

Percentage of | Symptoms on mnfected | Physical examination of
Age mfection patients mfected patients
0-9 333 MD S patient revealed BS

16 patients showed NS

10-19 3006 MD, N
One pattent revealed BD |
while 12 showed NS

20-29 207 D N
Three patients revealed Three patient revealed
BD AP
5 showed NS

30-39 180 D N
15 patient revealed BD
while 5 appeared with
NS

40 - 49 16 0 D, N
6 patient revealed BD
7 showed NS

50 -59 17 8 D, N,
16 patient revealed BD, | 6 patient revealed AP
4 showed NS

D Diarrhea BD Bloody Diarrhea AP Abdominal pain

BS Bawel sound NS No symptoms

N No physcial examination

The peircentages were approximate Lo the nearst tenth
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4- Hastopathological findings 1n _different organ and tissues

fish infested with metacercariae

Muscles

Muscles infested with metacercariae of Heterophyidae displayed
cysts mamnly concentrated 1n subepidermal layer, between collagen
bundles of stiatum compactum of the dermis or among the loose
connective tissue 1n stratum spongeosum However, the cysts appeared
small 1n size, great in number seen within superfacial layer of the dermis
showed presence of fant basophilic parasitic elements Sometimes the
cysts of other species of paiasities appeared variable 1n size and the
tissue reactions were in the form of aggregation of few number of
inflammatoiy cells mamly macrophages and considerable number of
melanin caitying cells with scatteied number of eosinophilic granular
cells (EGC) Sometimes inflammatory cells invade the parasitic elements
or diffusely scattered under stratum compactum of the dermus Large
parasitic cysts appear surrounded with serous fluid which contain a

netwaik of fibiin follow by cellular host reaction (Fig 13)

In most examined cases superficial muscle bundles appear
replaced by connective tissue proliferation, fine blood capillaries with
enlarged swelling endothelium usually surrounded with melanin-carrying
cells Proliferated connective tissue usually infiltrated with leucocytes
mainly macrophages and lymphocytes (Fig 14) Cysts invade deeply
mascular layer with minimum tissue reaction in the form of slight
connective tissue prolifetation and few number of leucocytic cellular

infilteration, together with melanin-carrying cells in surrounding tissue

(Fig 15)



RESULTS (136)

Fig (13) Sk of fish contain larg parastic cyst showing mild tissue
reaction with aggregation of marcophages and other
inflammatory cells Edema 1s also seen 1n deep dermal
layer stain (H & E) X 250
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Fig (14) Infested superficial muscle bundles appear replaced with
Fibiocellulai reaction Stain (H& E) X 125



RESULTS (138)

Surround muscles revealed gianulation of sarcoplasm and
sometimes sarcolemmal vaculation or saicoplasmis dissolution (Fig 16)
In case of small parasitic cysts the tissue reaction comparatively appear
great, toorm of thick layer of inflammatoty cells mainly lymphocytes and
macrophages Tunnels of inflammatory cells were seen between muscle

bundles extended unti] 1each the atea of parasitic cysts (Fig 17)

In case of diplostomum spp infested tissue, the reactions were
characterized by mmflammatory cells, infletration sometimes together with
great number of melanin- carrying cells which appear in the outer zone of
parasitic cyst and in perivascular area Parasitic elements appear large in
size and fill the parasitic cyst Oral and ventral suckers as well as
pseudosucker easly detected 1 histological sections (Fig 18)
Degenerated and necrotized parasitic cysts were noticed Sometimes 1t
undeigo calcified or teplased with connective tissue proleferation In
these cases the cystic wall appear thick hyalinized, refractile and parasitic
elements were basophilic and calcium granules were dark bluish, as
concentric lamellae at the mner wall of the parasitic cysts replacing
parasetic elements Host tissue reactions were pronounced characterized
by active connective tissue proliferation causing pressure atrophy and
even replaced the neighbouring musclar tissue Muscle bundles arround
parasitic cysts were suffered from degenerative changes and zencker’s

necrosis (hemogenous, refractile darkly eosinophilic in stain) (Fig 19)

Internal organs

The histopathological findings of inteinal organs including liver

and kidney were manifested in I'igs (20 -27)
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Fig (15) Dorsai muscle showing Cysts deeply invaded muscle
bundles with few leucocytic and melanin carrying ceil
infiltiation (auow) Stain (H & E) X 125

16 ) Muscle bundlgs infested with large cyst revealed
Saicoplasmic gianulation, vacuolation and dissolution
(airows) Stan (H & E) x 250

Ig.
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g

Fig. (17 ) - Muscle bundles of fish showing infestation with great
numbei of cysts with tunnels of in{flammatory cells infiltration

between muscle faciculi (atiow) Stain (H& E)x 125



Fig (18) Hlstologcal section m msucle showmg large parasitic
elements filled the cystic capsule with mild tissue reaction

Stain (H & E) x 125

Fig (19) - Section in muscle display degenerated calcified large
patasitic cyst with matked host connective tissue proliferation

Degeneration and nectosis ol neighbouring muscles also

noticed Sain(H& E)x 125



Fig (‘2’6) Liver infested with multiple small size parasmc cysts

showing Dissociation of pancreatic acimi (arrow) and

coagulative necrosis of hepatocytes Stain (H& E)x 125

Fig (21) Liver infested with paiasitic cysts (arrow) showing
Degenerative changes of hepatocytes with dissociation of

pancieatic acint and leucocytic infiltration

Stam (I1&LE)x 250



RESULTS {143)
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Fig (22) Histological section in para
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sitized liver dsp large

=",

paiasitic cyst with mild tissue reaction

Stam (H&E)x 125

Fig (23) Liver showing Laige parasitic cysts with mild tissue
reaction form mainly of connective tissue with few number of

leucocytic infilteration Stan (H& E)x 125
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carying cells Stamn (H& E) x 125

Fig (25) Anteutor kidney infested with paiasitic cyst displayed
degenerative changes of kideny tubules with depletion of intertubular

hematopoic 1c elements Stain (H& E) X 125



Fig (26) Kldﬁe infested with large number of parasitic nodular cyts
(arrows) showing Degenerative changes and coagulative
nectosis in kidney tubules Atrophy of capillary tuft with

edema 1n Bawman’s capsule also notice
Stain (H& E) X

DR

Fig (27) : Kidney infested with Euclinostomum (arrows) showing
Laige patasitic elements surtound with well developed
connective tissue capsule infiltrated with leucocytes and
melanin-cairying cells Stain (H & E) x 125
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5- Experimental infection of birds with

encystedmetacercariae (EMC)

Cxpcrmmenmiection  of week old-chickens with EMC  collected
from both Tilapia fish and Clarias lazera as presented in Table (22)
revealed that trematode species including Prohemistomum vivax,
Mesostephanus appendiculatus and Haplorchis pumilio were obtained
from the small intestine of chicks fed on infested Tilapia fish muscles
while m chicks , group recieving infested Tilapia gills Mesostephanus
appendiculatus fluke was found m therr small intestine and also

Prohemustomum vivax , Mesostephanus appendiculatus, Mesostephanus
fajardensis , Haploichis  pumilio, Paracenogomimus ovatus and

Ormithodiplostomum spp were obtained from small intestine of the

gioup tecicying infested Clar ias lazera muscles

Expetimental infection of baby chicks with metacercaiiae of
Tilapia fish as found in Table (23) revealed that the encysted
metacercariae obtained from eye ball content and the tissue around it
were given orally to baby chicks and the adult fluke recovered from
small ntestine weie Haploichis pumilio , Prohemistomum vivax and
Pygidiopsis genata The group of baby chicks given orally excysted
metacercariae collected from branchial cavity of Tilapia failed to give

adult worm but 1n one dead bird two immature worms were found 1n its

oesophagus

Table (24 ) illustiated that expertmental infection pickini duckling

with encysted metaceicaiiae from both Tilapia species and Clarias lazera

falled to develop to mature worm 1n their intestine However, oral dosing
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of balady duckling with infested muscles from both Tilapia sp and
Clarias lazera was succeeded to produce mature worm in their intestine
In duckling gioup recieving Tilapia infected muscle, their small intestine
found to contamn Prohemistomum  vivax and Mesostephanus
appendiculatus, while those tecieving Claiwas lazera infected muscles
their intestine 1evealed presence of adult flukes including
Piohenustomum vivax, Mesostephanus appendiculatus, Mesostephanus

fajardensis and Paracenogenimus ovatus

Table ( 25 ) 1evealed that experimental infection of squabs with
metacercarial 1nfested muscles succeeded to produce adult worm 1n their
intestine  The obtianed trematodes identified as Prohemistomum vivax ,

Mesostephanus appendiculatus , Mesostephanus fajardensis , Haplorchis
pumilio , Pygidiopsis genata and Holostephanus volgensis Birds groups

recteved metacercatial infested gills failed to give mature worm, while

those orally given infected Clarias lazera muscles, their small intestine

had many species of trematodes including Prohemistomum vivax ,

Mesostephanus  appendiculatus , Mesostephanus fajardensis

b

Mesostephanus flapr , Paracengornimus ovatus and Haplorchis pumilio

Table ( 26 ) revealed that experimental infection of quails with

encysted metaceicaiiae collected from infected Tilapia species resulting
in presence of Prohemistomum vivax and Mesostephanus appendiculatus
in therr intestine  While those recieving Clarias lazera metacercariae

found to contain Prohenustomum vivax , Mesostephanus appendiculatus

and Mesostcphanus fajardensis 1n their small intestine
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Expetimental infection of herons as found in Table (27 ) showed
that , herons i1eceived Tilapia species metacercariae had many species of
tiematodes 1n theirr ntestine including Prohemistomum vivax
Mesostephanus appendiculatus , Haplorchis pumilio , Haplorchis disca ,
Haploi chis vokojawar , Heterophyes equalis , Pygidiopsis genata
Pygidiopsis summa , Centiocestus armatus , Heterophyes dispar

Asococtyl mcintoshi , Metagonimus yokojawar , Diplostomum 1bis sp

nov, Diplostomum niloticus sp nov , and Echinochasmus japonicus
while those 1eciveing infected Tilapia gills revealed presence of
Echinochasmus  japonicus , Echinochasmus  beleocephalus
Apharyngistiigia 1bis , Haplorchis pumilio centrocestus armatus and
Ascocotyle micintochi trematodes i their small intestine Moreover

Haplorchis pumilio , Haplorchis yokojawar , Haplorchis disca
Nephrostomumn  1amosum , Prohemistomum vivax and Mesostephanus

appendiculatus weie obtained from small mtestine of experimentally

infected heirons with Clarias lazer a metacercariae

Table ( 28 )illustrated that experimental infection moorhens with

Tilapia species metacercariae resulting 1n the presence of mature worms
in therr intestine 1dentified as Prohemistomum vivax , Mesostephanus
appendiculatus  and Haplorchis pumilio In addition Prohemistomum
vivax , Mesostephanus appendiculatus and Haplorchis pumilio were

tecovered fiom the small intestine of experimentally infected moorhens

with Claras lazer a metacercariae

It 1s clear that Tilapia species and Clarias lazera metacercariae
were experimentally fed to diffrent species of birds where were find 1ts
way to complet then hife cycle in a suitable host and the trematode
parasites of different maturation stages were found 1n their intestine As
a 1esult of duect uriation of the parasites on muscosa of the small

intestine, heavely infested birds showing clinical signs including loss of
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body weight, unkempt feather , unthriftiness and watery diarthoea Post

mortem examination of some slaughtered birds revealed emaciation with
promination of keel bone dilated gut with unusual amount of fluid ,

thickening ofthe intestinal wall, velvety appearance of mucosa with
sloughing and bloody intestinal content in some cases The more

sensitive buds weie quatls followed by squabs, herons, moorhens, balady
duckling and chicks while pickini duckling resist the infection

Experumental infection of pickini duckling with all species of

encysted metaceicatiae recovered in the present investigation failed to
develop to adult worms and so there was no eggs in therr
droppings While experumental infection of baby chicks, week-old
chicks,balady duckling, squabs, quails, herons, and moorhens ievealed
presence of eggs in thewr dropping and the piepatent period for the
discoveied tiematodes vatied accoiding to species of iematodes and the
types of experimental avian hosts Four type of eggs recorded and
morphologically different, the first two groups were detected from most

of the expenimental bnds, fitst typewas oval or ovoid, yellowish in

colour, opetculated with thin shell, medium to some-what large sized and
measured 0089 x 0052 mm 1n average size and suspected to
beProhemistomatidae eggs, the second type was small in size, oval,
yellowish 1 colou operculated with thick shell and measured 0 020 x
0015 mm and suspected to be Heterophidae or Haplorchidae While

the last two groups of eggs were recovered only from the dropping of the
infested herons, the first group of eggs were oval inshape, yellowish in

colour, thin shell and measured 0 089x 0056 mm suspected to be

Dilpostomatidae eggs, and the second group of eggs weie ovoid 1n shape
transparent in colour and measured 0 09 x 0 07 mm 1n average size and

suspected to be Echinostomatidae eggs
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Table (22) Experimental infection of week-old- chicks with EMC from Tilapia species and Clarias lazera

Donor fish | Source of | No of infected { Dose per No of EMC No of No ofthe { Recovery Species of the obtatned Predilection seat for each
EMC birds bird per each unit | positive birds obtained rat trematodes nt paiasite
trematode pertod/
day
Prohemustonum vivar 57 middle and lower S{
Tilapia Muscles 9 2 gram 150 200 per 2 14 2 Mesostephanus app 57 middle and lower Si
species gram Halporchus pumilio 79 lower SI
filament of Mesostephanus app 57 middle SI
Gills 6 4 pair gill | 2 6 pereach 1 2 O
leaflets gill filament
Prehemistomum vivax 5-7 upper, middle& lower St
Mesostephanus app 5-7 upper, midle & lower S|
Clarias Muscles 9 2 gram 150-200 per 6 400 1905 Mesostephanus fajardensis | 5 7 middle & lower SI
lazera gram Haplorchis pumilio
Paracenogonimus ovatus 79 lower SI
Ormithodiplostonum spp 517 lower SI
Mesostephonus flap: 57 lower SI
57 lower SI

EMC = encysted metacercariae
= small intestine
= appendiculatus

SI
app

(D= difficulty of claculation of the numbe: of encysted metacercariae n
piimary and secondary lamellae
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Table (23) Experimental infection of baby chicks with metacercariae of Tilapia species

Donor fish Source of metacercariae No of Dose pet bird No of No of the Recovery Species of the Prepatent | Predilection

(encysted and or experimental positive bird obtained rate obtamed trematode | period per seat tor
excysted) mfected birds trematode dav each

parasite
Haplorchis  pumilio 79 lower SI

Tilapia eye ball content and 6 50 80 4 15 580 Prohemestumum vivax 57 middle SI
tissue around 1t Pygidiopsis genata 45 lower S1

Species branchial cavity 6 5 1 2 40 Clinostomum tilapia I dav oesophagus

SI = small intestine
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Table (24) Experimental infection of day-old-ducklings with EMC from Tilapia speceis and Clarias luzera

Species Donor tish | Source of No of Dose per No of No ot | No ofthe { Recovery Spectes of the Pre patent Predilection seat
of EMC experimental bud EMC /cach | posttive { recovered rat recovered trematode perod / for each parasite
ducklings infected bird unit bird trematode days
Tilapia Muscles 9 2 gram 100 120 0
Pickmn species Gills 9 filament of 4 each gill
ducklings pair gill filament 0
leaflets had2 6
Clariws Muscles 9 2 gram 150 170 0
lazera
Tilapia Muscles 5 2 gram 100 120 5 300 2727 Prohenustomum vivax 5 " day | upper & middle SI
Balady specets Meostephanus app upper & middle S1
ducklings | Clarias Muscles 5 2 gram 150 170 S 500 3125 Prohemustamum vivax upper muddle & lower
lazera Mesostephanus app 3 >day | Slupper & muddle
Mesostephanus Fay ST upper Sl
Paracenog ovatus middle SI

SI  =small intestine
EMC = encysted metacercariae

app
Faj

= appendiculatus
= fajardensis

paracenog = paracenogonimus
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Table (25) Experimental infection of squabs with EMC from Tilapia species and Clarias lazera

Donor fish | Source of | No of Dose per No of EMC | No of No of | Recovery Speceis of the obtained Prepatent | Predlecuon seat for each
EMC infected bird per each umit | positive | obtamed rat trematod pertod / parasite
bird birds flukes day

Prohenustomum vivax 57 upper middle & lower SI
Mesostephanus app 57 upper middle & lower SI
Mesostephanus fajardensis

Tilapia Muscles 6 10 gm 200-250 5 1934 1719 | Haplorchis pumilio 57 upper, middle & lower SI

species Pygidiopsis genata 46 lower S
Holostephauns voigenis 45 middle SI

45 middle & lower SI
gills 3 Gill tilament | 2 6 n each
of 4 pair gull | o4}] filament 0
leaflets

Prohemistomum vivax 57 upper middle & lower Sl
Mesostephamus app 57 middle & lower SI
Mesostephanus fajardensis 57 middle & lower SI

Clarias Muscles 6 10 gm 200 250 6 2600 2311 Mesostephanus flap: 57 lower SI

lazera Paracenogommus ovatus 57 middle & lower S
Haplorchis pumilio 46 lower Sl

SI = small intestine

EMC = encysted metacercariae
app = appendiculatus

[153]
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Table (26) Experimental infection of quails with EMC from Tilapia species and Claras lazera

Daonor fish No of | Doseper | No ofthe No ot Recovery Species of the recovered Prepatent period | Predilection seat for each
infected bird positive recovered rat % trematodes /day parasite
birds (EMC) birds flukes
Tilapia P ohemistomum viven 79 upper & muddle SI
species 8 100 8 50 625 Mesostephanus appendiealatus 79 upper & middle SI
Clarias Prohemistmomum vivas 7-9 upper &mddle Si
lazera 8 100 8 78 925 Mesostephanus appendiculatus 79 uper & muddle 81
Mesostephanus Fajardensis 7-9 upper & muddle SI

EMC = Encysted metacercariae
SI = Small intestine
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Table (27) Experimental infection of herons (Egretta ibis tbis) with metacercanae from Tilapia species and Clarias

lazera
Donor | Source of | No ofexp | Dose per Feeding No of | No ofthe | Recovery Species of the obtamed Prepatent | Predilection seat for each
fish met infected bird per | period (in day) | posttive | obtamed rate trematodes peried parasite
birds day bird trematode (day)
Prohenustomum vivax 79 upper SI
Mesostephanus app 79 upper S1
Haplorchis pumilio 46 upper middle & lower SI
Haplorchis disca 46 upper & middle Si
Haplorchis yokjawat 46 middle SI
Heterophys equalis 45 mddle Sl
Pygidiopsis genata 45 upper, middle & lower SI
Tilapa Muscles 6 200 220 3 6 1800 47 62 Centrocestus armatus 79 upper & middle S1
meta Pygidropsis summa 56 upper muddle & lower SI
species Heterophys dispar 45 upper middle & tower SI
Metagonimus yokajawai 79 muddle Si
Diplostomum 1bis sp nov 912 upper & muiddle Sl
Diplostomum niloticus sp nov 912 upper & muddle Si
Echinoschamus japonicus 912 upper S|
Echinachasmus japonicus 912 upper SI
aill Echinochasmus beleocephalus 912 upper Si
Gulls 3 filament 3 3 400 O Haplorchis pumilio 1215 | mddle small nt
of 4 parr Centrocestus armatus 46 upper middle & lower SI
gl Ascocotyle micintoshi 35 upper mddle & lower S1
leaflet Apharyngistrigia ibis 35 upper & middle Si
1215 upper small intestine
Clarias Muscles 6 300 350 3 6 720 1231 Haplorchis pumilio 46 upper & middle lower SI
lazera meta Haplorchis yokojawar 46 upper & middle SI
Haplorchis disca 46 upper SI
Prohemistumum vivax 79 upper S|
Mesostephanus append 79 upper SI
Nephrostomum ramosum 1218 | upper SI
SI = small intestine (> = difficuity of calculation of the number of encysted metacercariae in

Met = metacercariae

primary and secondary lamellae

app = appendiculatus
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Table (28) Experimental infection of moorhens (Gallinula ch chloropus) with metacercariae from Tilapia spectes and
Clarias lazera

Donor Source of No of Dose per | Feeding No of No ofthe | Recovery Species of the obtained Prepatent Predelection seat for
fish Met experimal bird period positive obtained rate trematode period (in day) each porasite
infect burd (days) bird trematode
Prohemistomum vivax 710 muddle S
Tilapla | Muscles 3 200 220 1 2 100 23 81 Mesostephanus app 57 upper SI
specles meta Haplorchis pumihio 67 middle & lower Sl
Prohemistomum vivax 57 upper Sl
Clarias | Muscles 3 150 170 3 1 20 417 Mesostephanus app 57 upper SI
lazera meta Haplorchis pumilio 617 lower Si

Met = metacercariae
SI = small intestine
app = appendiculatus
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g 28 Showing
( A) Diplostomum ibis sp nov (X 100).

( B) Dwlostomum niloticus sp. nov. , (X 10)

wwa 0

Fig (29) . Diplostomum ithis sp nov
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Fig (30) Diplostomum mloticus sp nov
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Fig. (31 ) Showing

(A) Ormthodiplostomumsp ,(X 100).
(B) Echinochasmus japonicus ,( X 100) .
(C) Echinoclhasmus beleocephalus , ( X 100)
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Fig (32) Showing

(A) Ormthodiplostomum sp , (X 100)
(B) Echinochasmus japonicus ,{ X 100)
(C) Echinochasmus beleocephalus , ( X 100 )

~ ) e .



RESULTS (161)

BEST AVAILABLE COPY

Fig (33 ) - Nepliostomum ramosum .
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6- Moerphologic characters of the investigated

trematodes .

Family Pi1ohemistomatidae

Prohenustomum vivax ( Sonsin 1892 ) Fig (37 - A) and Fig
( 38-A)
The parasite was recovered from the small intestine of

experimentally infected pupies and kittens as well as from

chickens, ducklings, squabs, quails, herons and moorhens with

metacercariae from Tilapia species and Clarias lazera

Morphology

The flukes was oval, some-what tapering at both ends The
body was spinose and the spines were prominant on the ventral
surface to the edges of tribocytic organ beacoming less numerous
toward the posterior end It measured 115 - 14 mm in length and

052 - 0625 mm 1n maximum width The oral sucker was ovoid 1n

shape and measured 0068 x 0090 mm while the ventral sucker
nearly equal the oral sucker and measured 0058 x 0080 mm and
located just anterior to the organof brands Prepharynx absent but
pharynx was nearly oval and measured 0066 - 0087 mm i1n
length  Oesophagus measured 0065- 0072 mm long The
mtestinal caeca were easly detected till the postacetabular part of
the worm,then were completely hidden by the wvitelline follicles

The testes were globular, smooth neaily equal n sizetandem 1n

location and measuied 0120 - 0200 mm in diameter Cirrus
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pouch was well developed and measured 052 - 065 mm in

length Ovary was globular, submedianin postion and measured
0088 mm (mean) i diameter Vitelline follicles were fairly large
confined to postacetabular region The uterus contamned few
number of eggs which were round in shape, thin shelled and

measuted 0 078 x 0089 mm in diameter

Mesostephanus appendiculatus ( Ciurea , 1916 ) Fig ( 37 - B )

and Fig (38-B)
The parasite was collected from the small intestine of
experimentally infected pupies and kittens as well as chicken ,

ducklings, squabs, quails, herons and moorhens on metacercariae

from Tilapia species and Clarias lazera

Morphology

The body was linguiforshape, slighlty concave behined the
middle, posteriorly it was narrowed and protruded into small

dorsoterminalappendage The body covered with spines which

were numerous anteriorly The fluke measured 123 - 17 mm mn
length and 055 - 068 mm mm width The oral sucker was
subterminal and measured 008 - 0093 mm m

diameter Prephaiynx absent Pharynx was short and measured
0064 - 009 mm i diameter followed by oesophagus which

wasshort and measured 0045 - 0065 mm m length Ventral
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sucker situated just anterior to the tribocytic organ and measured
0052 - 0068 mm 1 diameter Intestinal caeca were simple,
neaily stiight, thick walled (double thickenss of oesophagus),
swollen and then course could not be traced postacetabular and
completely hidden by thevitelline follicles Testes were tandem 1n
location The anterior testis measured 0 153- 0240 mm 1n length

and 019 - 025 mm in width, while the posterior testis was0 18 -

024 mm mn length and 0198 - 026 mm in width Vaginal
sphinctet was prommant The ovary located posteriolateral to the

anter1o1 testis and measuied 0 09- 0 105 mm tn diameter Vitelline

follicle were faiilylarge confined to the posterior half of the body
commencing at or near the level of acetabulum and not
introducing mto caudal appendage The uterus extend from the

middle of the fluke till the common genital porewhich opened n

the caudal appendage The later contain the vaginal shpencter

The eggs were ovoid, thin shelled,few i number, being up to 5
eggs per parasite andmeasured 011 x 0063 mm Cirrus pouch

was well developed and measured 039 - 054 mm mn length

Mesostephanus fajardensis (Price, 1934) Fig (37 - C) and Fig
( 39-A)

The paiasite was collected from the small intestine of
chickens ducklings, squabs and quails experimentally fed

onencysted metaceicariae from Clarnas lazera ( Clarias lazera )

Also squabs fed on Tilapia species cyst revealed this parasite

r‘- -
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Fig 37 Showing -
A- Prohenustomusm vivax , ( X 40)
B- Mesoste appendiliculatus , (X 4)
C- Mesostephanus fajardensts , (X 40)

D- Mesostephanus flap: , (X 10)
E- Paiacenogonunous ovatus, (X 40)
F- Holosteph volgensis, (X 100 )
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(A)

Fig 38 Showing
A- Prohentustomuun vivax

B- Mesoste appendliculatus

C
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Fig 39 Showmg

A- Mesostephanus fajar densis

B- Mesostephanus flapi
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Family Heteiophyidace

1- Heterophyes aequalis (Looss, 1902) Fig (40-A )and Fig (41-A)

The adult woims wobtained from the small intestine of

experimentally infected puppies and kitten as well as from herons with

metacercariae from Tilapia species

Morphology

A munute pear shaped distomal worm, cowrth scale like spines
which were numerous anteriorly and measured 0 40 - 0 6 mm 1n length
and 0 180- 028 mm in maximum width Oral sucker subterminal and

measuted 0 038 - 0046 mm 1n diameter Prepharynx measured 0 038 -

0050 mm i length Phaiynx measured 0 030 - 0 040 mm length and
0028 - 0033 mm m width The oesophagus measuted 0 030 - 0 033 n
length The intestinal caeca was short and trerminated at the level of the
ovaty The venual sucker was developed and situated near the middle of
the body and measuied 0 040 - 0 060 mm in diameter The gonotyl was
small located posterio lateral to the acetabulum and measured 0 028 -

0035 mm 1ndiameter Two testes were nearly globular, nearly similar

and lay side by side in the caudal region The right one measured 0 050 -
0064 i length and 0076 - 008! mm i width While the left one
measuted 0 041 - 0046 mm i length and 0 076 - 0 080 mm in width
The ovary was large subglobular and located infront of testes and
measuied 0058 - 0068 x 0046 - 0056 mm The vetilline gland
consisted of large follicies at ovaiio testicular zone The uterus was
cotled n the atea extended fiom the acetabulum to the testes Uterine
eggs weire very small, yellowish biown in colour with thick shell and

wete opetculated
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Fig (40) Showing
A- Heteroplyis acquals, (X 100)
B- Heteropfiyrs dispar , ( X 100)
C- Pygidiopsts genata , { X 100)
D- Py gidiopsts summa, (X 100)
E- Centrocestus aimatus, (X 100)
F- Ascocon ! mcintochi, (X 100)
G- Metagonumuas y ohojawar, (X 100)
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2- Hetei ophyes dispar (Looss, 1902) Fig (40-B)andFig (41-B)

The paasite weie obtained from the smalintestine of herons

experimentally infected with metacercariac from Tilapia specics

Morphology

The flukes were pear in shape, their bodies covered by spines
wwere numerous anteriorly, and measured 04 - 0 86 mm 1n length and

021 - 040 mm in maximum width Oral sucker was subterminal and
measwmed 0060 - 0 078 mm in diameter Prepharynx was short and
measuicd 0029 - 004 mm long Pharynx wassmall and measured 0 05-
006 mm in diameter Oesophagus was somewhat long and measured
0093 - 0104 mm 1n length Intestinal caeca extended till reach the
postetiort end ol the body 1@he vential sucker laiger than the oral one and
measuted 0013-0156 mm in diameter The gonotyl located

posteriolateral to acetabulum and measuted 0 11 - 0 132 mm in diameter

Testes symmetrical situated at the postertor extremity andmeasured 0 21
x018 mm 1 average size Ovary rounded, situated
submedian,pretesticulai and measured 0 09-0 102 mm in diameter The
vitelline glands appeated as laige follicles in the lateral area of the
ovatlo-testicular zone Uterus accupied the area between acetabulum and
testes It contain numerous number of minute eggswhich were

embryonated yellowish biown in colour, thick shelled and operculated It

measuied 0 018 x 0 011 mm
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Fig 41 Showng
A- Heteroplnyis equahis

B- Heterophyis dispan
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GenusPvegidiopsinae

1- Pygidiopsis genata  (Loose, 1907)

The paiasites were obtammed fthe small intestine of pupies and
kitten as well as triom herons, squabs and baby chicks experimentally fed

on metaceicariae fiom Tilapia spectes

Morphology

The body was small flattened , pyriform and measured 0 28 -0 42

mm long and 0 15- 021 mm wide The body covered with spines which
decieased towaid the postettor end  Oral sucker was subterminal and
measuied 0033- 004 mm 1n diameter Prepharynx was long

andmeasuted 0 038 - 0 043 mm 1n length while the oesophagus was short
and measuied 0 020 - 0 030 mm 1n length Caeca terminate at the level of

the ovary Acetabulum wasround, usually post equaternal and of 0 022 -
0028 mm 1 drameter and enclosed to the genital atrium Testes were
ovoid, symmetiical tiansversely located at the posteiior end of the body
They measured 0 043 - 0 052 x 0 033 - 0 043 mm Ovary was ovoid 1n 1ts
outline submedian, pietesticular and measured 0032 x 0038 mm
Vesicula seminalis mono or bipartite and located postacetabular Gonotyl
appeared anteriolateral to the acetabulum (contained a single row of up to
7 spines) and form with it ventrageaital apparatus Uterus coiled between
testes and acetabulum contain small sized eggs which measured 0 015 -
00163 x 0011- 00108 mm Vitelline follicles were formed from 5-7

large follicles massed together and located laterally in ovariotesticular

zone
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2-Pygidiopsis summa_( Ony and Nishio , 1924 )

The paiasites was obtained from the small intestine of buppies and

kitten as well as fiom hcions fed on metacercariaefrom Tilapia

Morphology

The body tapering anterioily and bluntly ending posteriorly and
measuied 04 -0 53 mm in length and 0 22 0 29 mm 1 width (maximum
width) The oral sucker subterminal and beset with a single crown of
circumoral spines, only in Iife Itmeasured 0 03 - 0 05 mm in diameter
Prepharynx present and measured 0 06 - 0 07 mm 1n length, pharynx well
developed Oesophagusnearly equal to prepharynx and measured 0 07 -
0081 mm Two caeca extending down to anterior margin of testes and
each ended bluntly with a swollen end Ventral suckei transversely
elliptical but always a little obliquely and submedially located near the
mddle portion ofbody It measured 0 06 - 0 078 mm x 0 049 - 0 057 mm
Gemal appaiatus located at the left anteriolateral to the ventral sucker
and a little elongated and internally bearing two groups of small spines
(night and left one) Gonotyl armed with 7-9 minute spines on the left
stde and 5-6 on the nght side Seminal vesicle bilobed with a
constriction, frequently C form and located postacetabular while seminal
recepticlesituated anterior to the testes Vitelline follicles fused together
and extent near the level of the posterior edge of the ovary Intrauterine

eggs wele small (0019 -0 024 mm long) ovoid to pyriformy relatively
thick-shelled with clear and smooth outer surface Testes symmetricaly
situated at posterior extuimely and measured 0 04-0 052 mm 1n length
and 0073 - 0089 mm width Ovary situated medially infront of testes
and measuied 0 04 - 0 048 mm 1n diameter Figs (40-Cand42-A)
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Subfamuly Centioccestinae

1- Centrocestus armatu (Tanabe, 1926 ) .Fig ( 40-E ) and Fig (42-C)

The flukes wele tecoveied fiom small intestine of herons

expetumentally given metaceicaiiae from Tilapia speceis

Morphology

Body small, flattened oval pynform or somewhat elongated,

vpined and measwied 03-04 mm in length and 0130200 mm

m&maxunum width Oial sucher terminal, with two alternate raws
0f&42-40 cucumoral spines and measured 0 056 x 0 04 mm Prepharynx
present and measuted 002 -0 030 mm long while pharynx was oval in
shape and measuied 0035 x 0 028 mm in average size The oesophagus
was measured 0 058 - 0 080 mm i length The intestinal biforcation was
nearly at the junction of anteror and middle third of the body and the
caeca tetminating infiont of testes Acctabulum rather small, in middle
third of body and measured 0039 x 0049 in average size Testes
symmetrical, at posterior extremuy and varied slightly in size, the left
tesits measured 0 036 x 0 058 mm while the right testis measured 0 041 x
0 064 mm 1n their average size No cirrus pouch Ovary located infront of

right testis and measuted 0034 x 0043 mm in average size

Receptaculum seminis large, median and pretesticular and measured 0 03
x 0058 mm n average size Uterusfilled with eggs which were small,
thin, yellow colouired, operculated shell and measured 0 036 x 0 019 mm

Vitellania extending along the lateral maigin of the body
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Fig 42 Showing

A- Pygidiopsis genata
B- Pygidiopsis sununa

C- Centiocestus ar nmatus
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Subfamily Ascocotylinae

Ascocotyle mcimtoshi ( Price, 1936 ) (40-F) and Fig (43-A)
The flukes weie obtained fiom the smallintestine of herons

experimentally fed on metacercanae friom Tilapia species

Moiphology

Body small attenuated anteriorly, round postertorly, spined and

measured 025 - 039 mm n length and 0 062 - 0 085 mm 1n maximum

width Oral sucker with a crown of spines surmounted by a small conical

lobe o1 lip produced backwoid into a funnel-shaped blind tube and
measured 0 028 mm (mean) Piepharynx measured 0 019 - 0 029 mm 1n
length Pharynx well developed and measured 0012 - 0018 mm in

diameter  Oesophagus mcasuied 0030 -0 035 mm 1n length Ventral

sucker lied at or neat mudbody and measured 0023 - 0030 mm n
diameter  Gonotyle located anteriorlateralto ventral sucker Testes
symmettical sepaiated one f{iom the other by excretory vesicle at

posterior extremity and measured 0034 x 0020 mm n average size

Ovary was elongate, oval submedian 1in location and measured 0 016-
0020 x 0020 - 0023 mm Seminalvesicle sigmoid, not divided and
located just posterior to the ventral sucker No cirrus pouch Semunal
recepticle was and located was large and located medial to the ovary
Uterus usually coiled between testes and genital atrium contained small
sized eggs Vitellaiia extending in

lateral field fiom the level of acetabulum to near the posterior end of the

body Excietory vesicle was characteristically branched



RESULTS (179)

Subfamily Metagoniminae

Metagommus yohogawaq: (Katsurada, 1912)

The paiasites weie oblamed from the small intestine
expetumentally inlected anmmals as well as from herons with

metacercailae fiom Claiias lazera

Morphology

The body was small flattened and ellipticashape It measured
039 - 045 mm length and 0115-0 13 mm i width and covered by

minute spines The oral sucker was subterminalmeasured 0 040-0 059

mm 1n diameter Prephaiynx was short and measured 0 010- 0 019 mm 1n
length pharynx measured 0 055 - 0 069 mm in diameter The oesophagus
was somewhat long and measured 0 1-0 112 mm 1n length Intestinal
caeca extend till 1each the posterior extremity of the body Ventral
suckeliound 1n shape and measuied 0 083 mm (mean) in diameter Testes

wele ovoid n shape,neaily horizontal in location and lied at the posterior

end of the body The 1ight one was015-0163x013-0138 mm in
average size while the left testis measured 0 168 -0 179 x 0 13-0 141
mm Seminal vesicle located transversely posterior to the ovary while
seminal 1ecepticle tound antet1or to the ovary Ovary was ovoid 1n shape,
submedian in location and measured 0055 -0 063 x 0 078-0 089 mm
Vitellailza wete small follicles confined to ovariotesticular zone on the
lateral side of the body Uteius occupied the space between thetestes and

genital atrium containing small sized oval shaped, thick shelled eggs
which measuied 0020 - 0024 x 0011 -0012mm Figs (40- G and
43-B)
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Fig 43 Showing
A- Ascocon [ mcimntocht

B- Metagonumnas yokajan ar
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Genus Haploiciius

Haploiclus pumilio  Looss, 1899 ) Fig (44-A ) and Fig (45)

The puasites found 1 the small intestine of experimentally
infected anmmals heion chicks and squabs with metacercariae from

Tilapia species and Clar as lazera

Morphology

The body was small elongwith rounded end and 1ts surface covered
with spines which deciease towards the posterior end it measured 0 4 -

050 mm in length and0 18 - 022 mm in maximum width The oral

sucker was oval, subterminal and measured 0 031 - 004 x 0 638 - 0 048
mm Piepharynxmeasuied 006 - 0 08 mm inlength The pharynx was
ovord and measuted 0 026 - 0 035 mm 1 diameter The oesophagus was
longer than the prephaiynx and measured 0090 - 0 105 mm n length
The ntestinal caeca was somewhat thick and extend to a distance infront
of the anteiior boider ot the testis The testis was globular and measured
0067 - 0085 in length and 0073 - 0090 mm 1n wide The ovary

wasneaily globular and situated just infront of the testis It measured

9 045 - 0050 mm in diameter Seminal 1ecepticle was large and located
anterior lateral to the testis The vitelline follicels were follicular and
extended 1n the ovariotesticular area The ventrogenital sucker appeared
immediately posterior to intestinal biforcation The anterior edges of

vential sucker not aimed with spines Bipartit seminalvesicle was found

and lied dorsoventral to the right of the ventrogenital sucker The uterus
occupled the space fiom posterior part of the body upto the acetabulum
contained yellow ovoid eggs which measured 002 - 0026 x0012 -

0 015 mm 1n average size Figs (44 - B and 45)



RESULTS (182)

Fig 44 Showing

A- Haplor cus pumidio , (X 100 } .
B- Haploi clus yohojawai,, (X 106 ) .
C- Haplorchis disca , (X 100 )
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Fig (45) Haplorchus punulio
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Haplorchis yokogaw1 ( Katsuta,1912) Fig (44-B) and Fig (50)

The parasite weie obtamned from small intestine of heron

expetimentally fed on mctacercattaefrom Tilapia species

Morphology

The fluke was small in size, ellieptical 1n shape and measured

035 047mm02-027 mm The body covered with minute spines The

oral sucker was subterminal and measured ¢ 04 - 0 054 mm in diameter
Prephaiynx measuied 0 03 - 0 038 mm 1n length Pharynx measured 0 02
- 0026 x 0026 - 0032 mm Oesophagus measured 0 048 - 0 067 mm

length  Testis was shperical and located neai the posterior extremity

measuted 0069 - 008! indiameter Ovary was round and measured

0 039 - 0048 mm n diameter Vitelline follicles lied at the posterior part

of the body in the ovamno testicula: zone

Haploi chis disca ( Shalaby , 1982 )

The parasites were found on small intestine of heroexperimentally

fed on metacercaiiae from Tilapia species and Clarias lazera

Morphology

The body was small withhind body separated from flattened
forebody by a constriction the body covered with spines and measured

032 - 046 mmnlength and 0 135 - 0 22 mm 1n maximum width Oral

sucker was subterminal and measuied 0036 - 0047 mm 1n diameter
Piephaiynx was shoit andmeasuied 0 02 - 0 028 mm long, followed by

pharynx which measuted 002 x 0015 mm and oesophagus was long
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than prepharynx and measuied 0 089 - 0 102 mm m length Intestinal
biforcation occuted at the junction between the fore and hind body
extend Ull 1cach the ovary then masked by uterus Testis was large round

and measuted 009 -0 109 mm in diameter Ovary locatedanterio to the

testis and measuwied 0 040 - 0046 mm 1n diameter Vitellie follicles

located postertolateral in the disc shape hind body (Tigs 44-C and 47)
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Fig (46) Haploichis yokojawar
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Fig 47 Haplorchis disca
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7- Results of parasitological examination 1n Cairo area

Table (29) The encounteied encysted metacercaria in Tilapia spp

No of Metacercaria
fish

Prohenustom tid | Diplostomitid Heterophyid | Haplorchid [ Clinostomatid Euclinostomatid
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Table (30) The prevalence of the encysted metacercaria

m the Tilapia spp,

Types of encysted No of the No of the Percentage
metacercaria examned fish | infected fish
Prohemistomatid 40 40 1000
Diplostomatid 40 21 525
Heterophyid 40 7 175
Haplorcind 40 4 100
Euclinostomatid 40 4 100

Table (31 ) The prevalence of infection with the encysted

metiacercaria in Tilapia spp

Total No of
Type of infection examined mmfected %
fish fish

Single infection 40 16 400
Mixed mfection with two types of 40 17 425
encysted metaceicatlae

Mixed infection with mote than two 40 7 17 5
types of encysted metaceicariae

4
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Table (32) The prevalence of the encysted metacercariae

m different regions of Tilapia spp

Types of Head region Trunk region Tail region
encysted
metacercariae No of % No of % No of %
infected fish mfected fish infected fish
Piohemistomatid 16 400 17 425 37 925
Diplostomatid 20 500 10 250 11 275
Heterophyid 1 25 2 50 7 175
Haplorcind - 00 1 25 4 100
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8- Results ot parasitological examination of Tilapia spp 1n

Aswan area

Table (33 ) The prevalence of infection with encysted metacercaria

of Tilapia spp at Aswan area ( High-Dam and Upper Egypt )

Type of fish No of No of infected Prevalence
examined fish fish
Tilapia nilotica 29 14 48 27 %
Tilapia aurea 11 4 3636 %
Total 40 18 45 00 %

Table (34) The prevalence of the encysted metacercariae of Tilapia

spp at Aswan ( Naser Lake and Upper Egypt )

Total No of | Prevalence
Type of infection examuned | 1nfected
fish fish

Single infection 40 16 40 00 %
Mixed infection with two types 40 1 250%
of encysted metacercariae

Mixed infection with morc than 40 1 250%
two types of encysted metacercariae
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Table (35) The prevalence of different spectes of encysted

metacercariae in Tilapia spp at Aswan

Types of encysted No of the No of the Prevalence
metacercaria examined fish | infected fish

Prohemistomatid 40 16 40 00 %
metacercariae

Heterophyid 40 1 250%
metacercariae

Clinostomatid 40 2 500 %
metacercariae

Eucliostomatid 40 3 750 %
metacercariae

Table (36) The prevalence of encysted metacercariae

in ditferent regions of Tilapia spp at Aswan atea

( High-Dam and Upper Egypt)

Types of encysted metacercariae

Region | Diplostomatid | Hetercphyid Chnostomatid | Exclinostomatid
1 2 3 I 2 3 1 2 3 1 2 3

Head 40 | 13 | 2°¥ | 40 1 (2%} 40 - |90%} 40 - 100%
Trunk | 40 | 4 |'60% | 40 - 10071 40 - [00% | 40 - 100%
Tail 40 30| 75% | 40 - | 00% 1} 40 - 100% 1 40 - 100%
Branchial [ 40 | - [0 [ 40| - Joo J40 | 2[5 40| - [00%
cavity

Kidneys | 40 - 0671 40 - 0o 40 - 00¥ 1 40 3 75%

1- Numbcr of examined fish

2- Number of infected fish

3- Prevalence of infected {ish
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Table (37) The prevalence of encysted metacercariae infection in

relation to Tilapia spp and weight of examined fish

at Aswan area ( High-Dam and Upper Egypt)

Species of fish
Weight Tilapia nilotica Tilapia aurea
1 2 3 1 2 3

Over than 100 gm 5 2 400% | -ve - 000 %
Over than 150 gm 6 3 500% 1 - 000 %
Over than 200 gm 7 4 571 % 2 1 500 %
Over than 250 gm 5 4 800% 1 1 1000 %
Over than 300 gm 3 1 333% | 3 1 333%
Over than 350 gm 1 1 1000% | 3 1 333%
Over than 400 gm 2 1 50 0% 1 - 000 %
Total 29 16 |3317% ) 11
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9- Results of parasitological examination of musele of Tilapia

for encvsted metacercariae in Manzala Lake :

Table (38) The prevalence of infection with encysted metacel caria

of Tilapia spp at Aswan area ( High-Dam and Upper Egypt )

Type of fish No of No of infected Prevalence
examined fish fish
Tilapia nilotica 15 3 20 00 %
Tilapia zilli 23 10 43 47 %
Tilapia aurea 12 7 5833 %
Total 50 20 40 00 %

Table (39) The prevalence of Heterophids encysted

metacel cailae in different regions of body in three

specics of Tilapia in Manzala Lake

Heteroplide encysted metacercariae

Type of fish Head Trunk Tail
N I | % | N I | % | N I | %
Tilapia milotica 3 1 [3333] 3 - |oooo| 3 1 {3333
Tilapia zill 10 | 4 [4000) 10 | 2 J2000( 10 | 10 | ‘o000
Tilapia awrea 7 1 |12 7 1 [ 1428) 7 6 |8570
Total 20 | 6 1300] 20 | 3 [1500] 20 | 17 | 8500

N Total Number of fishes
I Numbei of infected fish

% Pievalence
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Table (40 ) The pievalence of heterophid encysted metacercariae

Weight Tilapia nilotica | Tilapra zill Tiapia aurea
N I % { N I | % | N | %
Less than 50 gm | - - 4 - - -
Over 50 gm 10 | 1 10| 19 | 10 |26} 9 5
Over 100 gm 4 1 25 - - 2 1
Over 150 gm - - - - 1 1
Less 200 gm 1 1 o | . - - - -
Total 151 3 23 {10 12 { 7

N Total Number of fishes

I Numbui of infcected fish

% Prevalence

Table (41 ) The average of the weight (W ) 1n grams

and length (L ) in cm of infected Tilapia spp

No of No of
Type of fish examined | infected Prevalence
fish fish
Tilapia milotica 15 3 14520 X 2000
Tilapia zill 23 10 67 63 X 1550
Tiapia aw ea 12 7 94 93 X 1707
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Table (42) The weight in gm and the length n cm

of examined fish

Tilapia nilotica

Tilapa zill

Tilapia aurea

No weight X 1 ength

No weight X Length

No weight X Length

1 22000\ 220 | 9400 X 16 0 1 6700X 155
3 9100 % 180 2 3727X 150 7 9182X 170
3 130 00X 200 3 6342X160 3 15450 X 21 0
4 12500 % 200 4 6410X 150 4 10400X 170
5 5750 % 170 5 7298 X 16 0 5 7024 X 16 5
6 7729X 165 6 7161 X160 6 7635X 145
7 14850 % 210 7 6442X 150 7 9846 X175
8 10400 X 180 3 4685X 150 8 9541 X150
9 6741 X 165 9 9036X175 9 10444X 190
10 7800 X 170 10 8420X 170 10 | 6300X140
11 8000\ 140 T 6805 X 160 11 7540X 16 0
12 76172 170 12 6354 X150 12 8837X 180
03 6675 X 160 13 6395X 145
14 9370\ 14 5 14 6900 X 150
15 5150\ 150 15 66 70 X 16 0

16 5725X 150

17 6100X 140

18 6500X 150

19 6500X 160

20 5140X 155

2] 4980X 155

22 56 00X 140

73 4040X 150
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10- Results of parasitological examination 1 Alexandria

arca

Table (43 ) Prevalence of fish infection with Heterophyid

( Pygudiopsis genata and Haplorchis pumilio )

metacercariae in Abokir region in Alexandria

Sample | No Mugil sp No Siganus sp No | Sharegesh sp

fime of ex of ex of ex

fish Pg Hp fish Pg Hp fish Pg Hp

October | 274 | 170 | 27 54 10 8 3 1 00
1994

November | 60 42 00 | 34 17 14 10 3 00
1994

December | Q9 23 00 10 1 00 6 00 00
1994

Total 442 1235 |1 27 | 98 | 28 | 22 1 19 | 4 | 00
% infected 5321 61 282 (222 2111 00
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Table (44 ) Prevalence of fish infection with Heterophyid

( Pygidiopsis genata and Haplorchis punulio ) metacercariae in El-Max region in Alexandra

Sample time No of Tilapia sp No of Mugil sp No of Siganus sp No of Sharegesh sp
examined examined examined examined

fish Pg Hp fish Pg|Hp fish Pg Hp fish Pg Hp
October 151 35 12 161 126 | 18 58 25 8 36 13 4
1994
November 97 2 00 169 47 100 94 94 0 47 5 00
1994
December 100 8 00 150 13 4 10 10 00 10 2 00
1994
Total 247 95 12 490 186 | 22 162 162 8 93 20 4
% infected 385 49 379 | 45 50 215 43
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11- Pathological changes in_the experimental birds -

Histopathological ~ examunation of  the mtestine  of

expetimental infected squabs with tilapia’s muscles revealed that,
the lower poition of small intestine showed presence of large
parasitic  elements which sometimes causing pressure on the
epithelium of intestinal ciypts Some 1ntestinal villi revealed
distruction of their free portion with sever inflammation of lamina
propria associated with inflammatory cells mainly lymphocytes
and maciophages  Parasitic elements were found between
intestinal  villi causing pressure atrophy associated with decrease
i number of mucus glands Fig( 48 ) Sometimes the parasites
appear engulied the epithellum hinning of intestinal crypts and
other tissuc  dibiis Tig(49)  The area of parasitic infestation
revealed sever  inflammatory  reaction  characterized by
aggregation of inflammatory cells with proliferation of connective
tissue 1 the lamma piopria of intestinal villi Focal areas of
edema and sever dilatation of the blood vessels of subepithelial
layer between the intestinal glands were notice Sometimes
mntestine 1evealed excessive distruction of the intestinal crypts ,
filled with basophilic neciotic debiis, while the reactive changes

were muld characterized by aggregation of macrophages and

lymphocytes

12- Pathological changes 1n laboratory amimals .

Mature worms were developed in the intestinal tract of Lab
anmimal ( pupies , kettens and mice ) Adult paraistes were seen in

the intestinal lumen or attached to the wall 7 - 10 day after
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inoculation of metacercariae Parasites caused distruction to the
mtestinal mucosa and sloughing of theirr epithehum  Epithehal
surface weitc 1eplaced by necrotic debris , mucus , connective

tissue and numetous inflammatory cells

In most examined case the parasite mvade the intestinal
wall and appeated between the intestinal glands Mild tissue
reaction and excessive metaplastic proliferation of the intestinal
epithelium to mucous cells were determme The reactive changes
were seen mainly in the intestinal crypts characterized by
distruction of covering epithelum with presence of thin layer of
mucous cells , submucosal connective tissue proliferation ,
leucocytic aggiegation mainly of lymphocytes and macrophages

together with tew numbers of melanin carying cells

Laboiatoty ammals sacrified after 10 days , moderate tissue
reactions were noticed characterized by atrophy and decrease of number
of mucous cclls in areas of parasitic elements , fibroblastic proliferation
which appeai replaced the intestinal mucous, numerous inflammatory
cells mainly maciophages , lymphocytes and small size eosinophilic
cells Point of entery of the parasite 1n intestinal crypts revealed

distruction of mucosa and oedema Infestation of the intestinal wall with

great numbet of the parasitic elements

At earlv stages of development of the parasitic reaction ofthe
intestine  was chaiacterized by vascular dilation hyperplasia and
hypertiophy of mucous cells  Excessive accumulation of tissue debris

especially on the mucosa of lower intestine
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Fig 48 - Sm il intestine of bird infected with Tilapia’smuscles (lower
portion) showimg Two mature parasites causing pressure atrophy,
necrosis and iflammatory changes 1n the intestinal crypts assofiated

with deciease of number of mucus glands Stam (H& E) &x . 125
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Fig 49 lower mtestine of pigeon contarning mature parasite
phagocytosed neciotized tissue fnd tissue debris Notice the cutinized

mouth opening (a110w) passing tissue debris Stamn : (H& E) x 250
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Histopathological changes in the heron’s intestine (infected with

Tilapia’s muscles) associated with greate number mature parasites within
the intestinal lumen ot mvade the submucosa between mucosal glands
Mote than one species ol patasites were seen n intestinal lumen or
invade the intestinal ciypts to submucosa resulting in various muild
pathological 1eaction Fig ( 50 ) In addition to the following,
pathological changes which characterized by hyperplastic proliferation of
mucus glands at the wall of intestinal crypts especially at the basal
portion and in areas neighbouring to attachement of prasite while at the
site of the paiasite the intestinal villi revealed lake of mucaus glands with
necrosis of its epithelial linning Figs (51, 52) Blood vessels 1n lamina
proptia and uound the intestinal glands were dilated Few number of
mflammatory cclls were scen in arca of parasitic mfestation somtimes the
parasite appear small elongated, flattened anteriorly and rounded
posteriorly and the uterus 1s filled with eggs which appeared ovoid,
elongated vellowish incolour & unstainable while the other internal

structure of parasite appear esinophilic, mild distructive changes also

pronunced { 11g 53)

Mature worn of Ascocotyle appear deeply penetrated the intestinal

eptthelium and localized between the intestinal glands andsitmulate
fibrogenetic ctivity 1n atea of infestation together with few number of
inflammatory cells Sometunes Paiasitic elements were seen 1n 1ntestinal
lumen or beiween the intestinal villi revealed clear destructive changes
and haemorthages Fig (53) Sometimes intestine showing sever
distruction ot the epithelial linning Their crypts displayed excessive

haemoithages and leucocytic infilteration between mtestinal glands
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Edema 1n subepithelial azea of the intestine Inspite of parasitic elements
were not detected basophtlic necrotic debiis were seen between the
mtestinal villi and mtestinal lumen  Intestinal lumen appeared as a bag

filled with nectoue debris, haemoithagic blood and few number of

inflammatory cells

Fig 50 Iistological section 1n intestine of heron mfested with
paiasttized lilapia’s muscle display  Presence of parasites within
mtestinal lumen, some are invade the submucosa between the
mtestinal glands resulting m mild host reaction ( arrows ).

Stain . (H& E) x75
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Fig 51 Intestine of herons showing hyperplastic prolhferation of
mucus glands m the intestinal c1ypts, while at the site the parasitic

attachement there was lake of mucus glands (arrow).

Stamn : (H & E) X125
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Fig 52 Histological seciton i heron’s mtestine showing

Hyperplasia of mucus giands at intestinal crypts while parasites
mvade themucosa (a1 rows) with fibroblastic proliferation and few
lcucoey tic mfiltrations. Stam (H& E) x: 125,
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Fig 53 Intcstine of heron showing Hyperplasia of mucus glands n '
nerghbout g vilis, while villi around parasitic elements arrows

showing lake of mucus glands Stamn - (H & E) x 125. '
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13- Effect of heat on the viability of EMC

The infected Tilapia species and Clarias lazera used in this
expetimend were classilicd accotding to then size into three categories ,
small medium and as laige In Tilapia species the weight ranged from
50 - 90 gm , 100 - 200 gm and 300 - 400 gm for small , medium and
laige size tespectively , while 1n Claria lazera the weight ranged from
100 - 150 gm, 250 -350 gm and 700 - 800 gm fo1 small , medium and

large size fish respectively

From Table ( 45 ) 1t is clear that boiling has a direct lethal effect on
the viability of EMC which disappeared completely after 5 minutes for
all rypes of EMC found m small, medium and large sized Tilapia fish
and Claiias lazeta While boiling tor 10 minutes was sufficient to kill all

the EMC found on Tilapia fish and Claras lazeia

In Tilapia species, ftying the whole fish on each side tor 5 minutes

weie suffictent to lose theviability of all types of EMC found in small
and medium sized fish and also those of large size except fish weighting

350-400 gm stillhave viable EMC of Prohemistomatide and Haplorchide

While frymg for 10 m:nutes on each side were suffictent to kill all types
of [MC found in small,medium and large sized fish In Clarias lazera
ftying the muscles on each side for 5 minutes were sufficien to disappear
the EMC tound in smali and medium sized f{ish, while on the large sized
fish the EMC of Piohemistomatide Haplorchide, Diplostomatide and
Cyanodiplostomatide still viable but {rying for 10 minutes on each side
lose the vbility of these types of EMC and kill those found 1n small and

medium sized lish
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In Tilapia species, giuilling the whole fish on each side for 5

minutewere sutficient to loss the viability of EMC found on small sized
fish  while those lodged 1n the muscles of medium sized

(Prohenmistomatidae  Haplotchide and Heterophyide cyst) was still viable

and this viability wete lost by gtilling on each side for 10 minutes

Table (45) Effect of heat (bioling, frying and grilling) on the

viability of EMC found on infested Tilapia species and Clarias lazera

Fish Type of Boiling Frying Grilling
species recoveied Time of exposure | Time of exposure | Time of exposure
EMC Soun { 10mm | Sy | 10min | S pun | 10 min
Prohanstomatide non non { V* | non | V*0| non
Haplotchide non | non { V* | non {V*0{ non
Tilapia Heletophyide non | non | non | non {V*0| non
species Diplostomatide non { non | non | non | non | non

Echinostomatide non non non non non non

Haploichide non | non | non | non | non | non
Prohenistomatide non non A non - -
Clairas Haplorehide non non Vo non - -
lazera Diplostomatide non | non | V* | non - -

Cvanodiplostomatide | non non | V* non -

non = not vaible

v = viable
* =1n large sized fish
0 = medium sized fish

EMC =encysted metacercariae
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Regaiding effect of chilling on the wviability of  encysted
metaceicaiae  nfested Tilapia species and Clarias lazera Table
( 40 ) and ligs ( 54 and 55 ) trevealed that the encysted
metacercaiae  of Tilapia species showing 1apid loss of therr

viabtlitv on the second day chilling weie belonging to families

Diplostomatidae and Echinostomatidae followed by
Eclinostomatidae =, Haplorchidae , Prohemistomatidae and
Heteiophyyidae metaceicatiae on the day 5 , 6 and 7

tespectively  All the 1ecoided number of encysted metacercariae
of  Prohemisttomatidae , Haplorchidae , Diplostomatidae

Euclinostomatidae and Echinostomatidae were loss their viability

completedy at 18 17 1S 14 8 and 5 day chilling tespectively

On the other hand the encysted metaceicaiiae recovered

ttom the ntected Clarias lazera muscles began to loss therr
viabihity on 31d day ( Diplostomatidae ) , 4% day ( Haplorchidae
and Cyanodiplostomatidae ) , and 6% day ( Prohemustomatidae )
of  chilling All  the present encysted metacercartae of
Prohemistomatidae , Haploicnidae , Diplostomatidae  and
Cyanodiplostomatidae weie completely unviable at 14 , 12 , 14

and 16 days post chilling respectively
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Table (46) Effect of chulling on the viability of encysted metacercanae found in Tilapia species and Claiias lazera

Trpe of the Period of chilling 1n davys
Fish species obtianed 0 ] 2 3 4 5 6 7 8 9 10 | 11 12 | 13 14 ] 15 i6 | 17 | 18 | 19
metacercariae V% I V% I V% { V% { V% { V% { V% | V% [ V% { V% | V% [ V% | V% { V% { V% [ V% | VW% { V% | V% | V%
Prohemistomaide | 100} 100 } 100 | 100 | 100 [ 100 | 100} 90 | 90 | 80 | 80 } 80 | 70 | 60 | S0 | 40 | 20 | 10 | O 0
Haplorchide 100 { 100 | 100 | 100 | 100 [ 100 | 90 | 80 | 80 | 70 | 60 | 50 | 50 | 40 | 30 | O 0 0 0 0
Tilapa Heterophyide 100 | 100 | 100 | 100 | 100 | 100} 100 | 90 | 90 | 90 | 80 | 70 [ 70 | 60 | 40 | 30 10 0 0 0
species Diplostomatide 100 | 100§ 90 | 80 | 80 |} 80 | 70 | 70 | 60 | >0 | 40 | 40 | 40 | 30 10 0 0 0 0 0
Echinostomatide 1001001 8 { 60 { 30 | 10} O 0 0 0 0 0 0 0 0 0 0 0 0 0
Euclinostomatide { 100 { 100 { 100 | 100 { 100 | 60 | 30 | 20 0 0 0 0 0 0 0 0 0 0 0 0
Prohemistomatide | 100 | 100 { 100 | 100 | 100 | 100 | 90 | 90 | 80 | 70 | 60 | 40 | 30 | 10 0 0 0 0 0 0
Clarias Haplorchide 100} 100 ({100 { 100 | 90 | 80 | 80 | 70 | 60 | S0 | 40 | 10 | O 0 0 0 0 0 0 0
lazera Diplostomatide 100 1 100 [ 100 | 8 | 80 | 70 { 60 | 50 | SO | 40 | 30 | 20 | 10 | 10 0 0 0 0 0 0
iplodiplost { 100 | 100 ; 100 { 100} 90 | 80 | 70 } 50 { 50 | 40 | 40 | 40 | 30 | 30 | 20 | 10 0 0 0 0
-omatide

V% = Viability peicent
EMC = encysted metacercariae




RESULTS {211]

(%)
120‘| l
100 ¢ vi\: # ¥ x\* ‘
N8 N *\I\#——k—k\ ~_
N T |
60 - \\\ \‘& ’ e I o~
\\ \\ \T\ \+_____"\\ \\ |
40 1 \ \\ ~g = = C\\ Y. !
%
20 \\\\
|
0 1 o — ¥ ;
O 1 2 3 4 5 6 7 8 9 10 11 12 18 14 15 16 17 18 1
Days
—— Prohemistomatide = —— Haplorchide —— Heterophyide
—¢— Diplostomatide — Echinostomatide — Euchnostomatide

Fig (54 ) Effect of chilling on the viability ( % ) of encysted metacercariae found in Tilapia species
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Fig (55) Effect of chilling on the viability ( % ) of encysted metacercariae found in Nile-catfish ( Claries lazera)



RESULTS (213)

Regaiding effect of fieezing on the viability of encysted
metacercatiae that tecoirded from infested Tilapia species, ( Table 47 )
and Figs ( 56 57 58 and 59 ) showed that the encysted metacercariae
differe 1n then stability to the lethal effect of freezing depending on
fieezing degiee , type of infested metacercariae and the fishspecies it
self In the infccted Tilapia species fish, we showed that the encysted
metacercariae of Prohemistomatidae lost their viability by freezing at -4°
or -5°C , -10°C, -15°C and -20°C after 48 , 32 , 24 and 16 houis
1espectively  Haplorchid metacercariae became unviable following
fieezing at -4 01 -5°C,-10°C, -15°C and -20°C after 40, 24, 16 and
16 hows tespectively , Heterophyidae encysted metacercariae became
unviable following freezing at -4 or -5°C , -10°C , -15°C and -20°C aftei
40,24 ,16 and 16 hour , tespectively Diplostomatide metacercariae lost
then motility by fieezing at -4 o1 -5°C , -10°C, -15°C and -20°C after 32,
24 16 and § houts respectvely | Cehimostomatidae metacercariae became
unviable by freezing at -4 or -5°C,-10°C, -15°C and -20°C after 24,
16, 16 and 8 hours iespectively and the encysted metacercariae of

Euclinostomatidae lost then viability at -4 or -5°C , -10°C , -15°C and -

20°C followng hieezing at 32, 24 , 16 and 8 hours respectively

In the infested Clarias lazera , Table { 47 Yand Fig (60,61, 62
and 03) illusuated that the encysted metacercariae of Prohemistomatidae
lost then motility by fieezing at -4 or -5°C, -10°C, -15°C and -20°C after
32, 24, 16 and 8 hours respectively, Haplorchid encysted mftaceicariae
became unviable after 32,16, 16 and 8 hours followifg freezing at -4
o1 -5°C -10°C, -15°C and -20°C 1espectively, the Diplostomatidae cysts
lost theu motlity by freezing at -4 or -5°C, -10°C, -15°C and -20°C after
24 , 16,16 and 8 houts respectively and cyanodiplostomatid cysts were
non motile by hieezing at -4o1 -5°C, -10°C, -15°C and -20°C after 32, 24,

16 and 16 houts tespectively



RESULTS

[214]

Table (47) Effect of freezing on the viability of encysted metacercariae found in Tilapia species and Clai'as lazera

types of the

Fieczing degree at

-20°C

Fish obtamed -4 or -5°C -10°C -15°C
species metacercariae Freezing period n hour Freezing period in hour Fieezmmg period in hour Freezing period in hour
0 8 16 [ 24 [ 32 {40 {48 | 56 | © 8 16124132140 0 8 16 124 {32 0 8 16 24
V2% | V2% | V% | V% | V% | V% | V% ) V% § V% )] V% | Vo% | V% | V% | V% |l V9o | V% [ V% | V% | V% Il V% | V% Vo Vo
Prohemistomatide 100 { 100 { 100 § 100 | 80 10 0 0 100 ] 100 80 | 20 0 0* if 100 | &0 10 0 0* 100 50 0 o*
Haploichide 160 1 100 § 100 70 | 20 0 o 0 100 | 100 | <0 a 0* 0 100 ] 60 0 o 0 100 20 0 0*
Tilapia Heterophyide 100 | 100 | 80 | 40 10 0 0* 0 100 t 100 { 30 0 0* 0 100 | 60 0 0* 0 100 30 0 o*
Species Diplostomatide 100 [ 100 { 90 { 10 Q 0* 0 0 (100} 80 ¢ 10 0 0* 0 100 ¢ 20 0 0* 0§ 100 0 0" 0
Echinostomatide 100 { 90 | ~0 0 o 0 0 0 100 | 60 0 0 0 0 100 ¢ 10 0 0* 100 0 0*
Euclinostomatide 100 ] 100 } 100 | 50 0 0* 0 0 100 ¢ 60 | 20 ( 0* 0 100 | 20 G 0* 100 0 0*
Prohemistomatide | 100 } 100 { 90 | 30 { © 0§ O 0 jl100) 8 |20 0 | O* o {f1oo0f 201 0 | 0 0 ff100| © 0* 0
Nile Haplorchide 100 f 100 70 y 10 ] O 0 | o 1001 60 | 0 { 0* 0 0 100y 10| 0 0] 0 fi00; O 0* 0
catfish Diplostomaude 100 1100 ) 50 | O ¢ | ot 0 0 ffwoaf 4 0 fo 0 0 Jwojio} o Jor{ o frof 0 0* 0
Cyanodiplostomat | 100 { 160 { 90 ! >0 | 10 | O 0 f O* 100} 70 7 201 0 | 0% 0 ({100 40 ({ O { O+ | O J100{ O o 0
ide
V% = viability percent
0* = the larvae within the cyst begin to be distructed after thawing
EMC = encysted metacercartae
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of encysted metacercariae found in Tilapia species
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Fig (60) Effect of freezing at -4 or -5°C on the viability { % )

of encysted metacercariae found in Nile-catfish ( Clarias lazera)
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Fig (61) Effect of freezing at-10°C on the viability ( %)

of encysted metacercariae found in Nile-catfish ( Clarias lazera)
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II- Bacteriological results :

1-Results of bacterological examination in Cairo area

Table (48 ) Results of Ae1obic plate count in the examned fishes

Fish species Surface Muscle
APC/cm’ APC/gm
Tilapia 1200 0

The numbe: of examined fish was 25

Table (49) Results of Coliform count in the examined fishes

Fish species Surface Muscle
Coliform / cm’ Coliform / gm
Tilapia 15 0

The numbei of examined fish was 25
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Table (50 ) Enterobactersacae isolated from fish surface
Microorganisms Number of positive Percentage

fish samples
Shigella dysentrae 2 8
Provedencia alcalifaciens 7 28
Enter obacter aerogenes 8 32
klebsiella preumoniae 10 40
Escherichia col 20 80

I he number of examined fish was 25

Table (51 ) Enterobacteriacae isolated from intestine of fish

Microorganisms Number of positive Percentage
fish samples
Stugella dvsentrae 0 0
Provedencia alcalifaciens 0 0
Enterobacter aerogenes 2 3
Klebs:iella pneumoniae 3 12
Escherichia col: 22 88

The numbet of examined fish was 25
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Table (52) Enterobacteriacae isolated from fish muscles

Microorganisms Number of positive Percentage
fish samples
Shigella dysentrae 0 0
Provedencia alcalifaciens 0 0
Enterobacter aerogenes 0 0
Klebsiella pneumoniae 0 0
Escherichia colt 0 0

[he numbes of exanuned fish was 25

Table (53 ) Enterobacteriacae isolated from fish species

Microorgansms Surface Muscle Intestine

No % No % No %

Shugella dy senti ae 2 42 0 0 0 0

Provedencia alcalifaciens 7 14 8 0 0 0 0
Enterobacter aerogenes 8 170 0 0 2 74
Klebsiella pneumoniae 10 | 212 0 0 3 111
Escherichia col: 20 | 425 0 0 22 | 814

Number of examined fish was 25
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2- Results of bactenological examination of fish from Aswan,

soutce of water Nile ( High-Dam ) lake at March , 1994 :

Table (54 ) Resalts of Aerobic plate count in the

examined fish from Aswan

Fish speaies Surface Muscle
AP C /em’ APC/gm
Tilapia 2 x 10° 0

The number of examined fish was 25

Table (55) Results of Coliform count in the examined

fish from Aswan

Fish species Surface Muscle
Coliform / cm’ Colfform / gm
Tilapia 1 0

The numbet of examined fish was 25

)} e il
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Table (56 ) Enterobacteriacae 1solated from fish surface

from Aswan

Microol gantsms Number of positive Isolation
fish samples percentage
Escher ichua colt 4 16
Enterobacter aerogenes 7 28
Citrobacter freundi 6 24
Proteus vulgaris 6 24
Edwadsiella tarda 1 4

The numbei of examined fish was 25

Table (57) Bacteria other than Enterobacteriacae

isolated from fish srface from Aswan

Micioorganisms Number of positive Percentage
fish samples
Pseudomonas aeruginosa 1 4
Micrococer 8 32

The number of examined fish was 25
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3- Results of bacteriological examination of fish from Aswan,

(_ High-Dam ) at June , 1994 ( following Rowanda war,

pollution 1esulting trom thousands of dead bodies thrown

mto the Lake)

Table (58 ) Bacterial loads of water samples from Aswan Lake

Bacterial load

Before After
Mean 3x10° 5x 10
APC / ml Mintmum 1x10° 1x10?
Maximum 1x10° 2x 10°
Mean 10 g
Colitorms / 100 ml | Minimum 4 4
Maximum 13 13
Mean - -
Staph aweus Minimum -

Maximum

ma .

1
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Table (59 ) Bacteral loads of lIive fish samples from

2
Aswan Lake / cm” surface

Bacterial load Before conflict  After confhict

at Nille origin ~ at Nile onigin

APC/mi Mean 2x10° 1x10°
Minimum 3x10° 4x10*
Maximum 3x10° 2x10°
Coliforms / 100 ml | Mean l 4
Minimum 0 y
Maximum 3 7
Staph aureus Mean - -
Minimum - -
Maximum - -

N B Muscle samples were examined and it was free of bacteria

Table ( 60 ) Incidence of pathogenic bacteria

m water and fish samples

Water Fish Surface
Microorganisms
Salmonella species 0% 0%
Shigella species 0% 0%
Staphy lococcus aureus G % 0%
Vibrio cholera 0% 0%
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4- Results of bacteriological examination of fish from

Manzala Lake

Table (61) Resuits of Aerobic plate count (A P C )in the

examed fishes from Lake Manzala

Fish species Surface Muscle
APC/em? APC/gm
Tilapia 38 x 10’ 0

The numbei ot examined fish was 25

Table (62 ) Resulits of Coliform count in the examined

fishes from Lake Manzala

Fish species Surface Muscle
Coliform / em’ Cohform / gm
Tilapia 21 x 10° 0

The numbet of examined fish was 25
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Table ( 63 ) Enterobacteriacae isolated from examined fishes of

Manzala Lake

Microotganisms No of isolates % 1n relation to
TNI
Aeromonas hvdi ophila 2 42
Escherichia colr 15 319
Edwai dsiella tair da 5 10 6
Citrobacter freundu 8 171
Proteus vulgarts 6 128
Klebsiella preumoniae 11 234
Total 47 1000

The numbet of examined fish was 25

TN1 Total numbe: of 1solates

Table (64 ) Enterobacteriacae isolated from surface

of examined fishes

Microorganisms No of isolates % 1 relation to

TNI

Eschericlia coli 9 321

Edwar dsiella tarda 4 143

Citrobacter freundn 5 179

Pioteus vulgai is 4 143

Klebsiella pneumoniae 6 214

Total 28 1000

The numbe1 of examined fish was 25

TNI Total numbet of i1solates
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Table (65) Enterobacteriacae isolated from surface

of examined fishes

Micioo1ganisms No of 1solates % n relation to

TNI

Escherichia coli 9 321

Edwai dsiella raida 4 143

Cutrobacter fieundu 5 179

Proteus vulgai s 4 143

Klebsiella pneumoriae 6 214

Total 28 1000

The number of examined fish was 25

TNIT Total numbe: of isolates

Table ( 66 ) Enterobacteriacae 1solated from intestine

of examined fishes

Mictcorganisms No of 1solates % 1n relation to
TNI
Aeromonas hvdrophila 2 105
Escherichia coli 6 315
Edwai dsiella tai da 1 53
Citrobacter fieundu 3 158
Proteus vulgaris 2 105
Klebsiella pneumonmae 5 263
Total 19 1000

The number of examined fish was 25

N1 Total number of 1solates
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Table (67 ) Enterobacteriaceae isoiated from

different parts of the examined fishes

S ite 0 f N o0 f Escherichia | Edwardsiella | Cirobacter Proteus Klebsiella Aeromonas
cols tarda freundn vulgarts hydrophida
tsolation | isolates e
Surtace 28 9 4 5 4 6 -
[ntestine 17 6 1 3 2 5 2
Muscle - - - - - - -
Total 47 I5 5 3 6 11 2

Table (68 ) Staphylococcl isolated examined fishes

Microorganisms No of 1solates % 1n relation to
T NI
Staph epidermidis 3 889
Staph aureus I 111
Total 19 1000

TN1I Total numbe: of 1solates
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Table (69 ) Staphylococelsolated from different parts

of the examined fishes

Sute of 1solation No of Staph Staph aureus
isolates epidermidis
Surface 4 3 1
Muscle 5 5 -
Total 9 8 I

Table (70 ) Microorganisms isolated from fish species

Microorganisms Surface Mauscle Intestine

No % No % No %
Aeromonas hydiophila 0 0 0 0 2 105
Escherichia coli 9 321 0 0 6 315
Edwardsiella tarda 4 143 0 0 l 53
Citrobacter fieundiu 5 179 0 0 3 158
Proteus vulgas is 4 143 0 0 2 105
Klebsiella pneumoniae 6 214 0 0 5 263
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Table (71) Microorganisms isolated from
different parts of thie examined fishes
Site of Neo of Eschericiua | Ldwardwiella | Cirobacter Proteus Klebstella Staph Staph Aeromonas
" tu il fi sl vildgenes | prmeamemae | eprdermdis | aurcus | hyde phita
isohitton | 1sol iles
Surface 31 9 4 5 4 6 2 1 -
Gills 24 6 3 4 3 7 1 - -
Muscle S - - - - - 5 - -
Intestine 17 6 I 3 2 5 - - 2
Total 79 21 8 12 9 18 8 | 2




RESULTS (232)

5- Results of bacteriological examination of

fish from

Alexandria area *

Table (72 ) Results of Aerobic plate count in

examined fishes from El-Max region

Fish species Surface APC/cm’ | Muscle APC/ gm
Mugil sp 7x 10° 2 x 10°
El-Shaiagesh 7x10° 1 x 10°
Siganus sp 8x10° 5x10
Tilapia sp I x10° 2 x 10?

No of examuned fishe samples wete 10 fish of each species

Fable (73)

Results of Coliform count 1n

examined fishes from El-Max region

Fish species Surface Coliform | Muscle Coliform
/ em? / gm
Mugil sp 70 9
El-Sharagesh 40 6
Siganus sp 30 5
Tilapia sp 90 20

No of examined fishe samples were 10 fish of each species
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Table ( 74 ) Results of Aerobic plate count in the

exanuned fishes from Abokir region

Fish species Surface APC/cem” | Muscle APC / gm
Mugii sp 4x10° 3x10
El-Sharagesh 2x 10° 2x10
Siganus sp 1x10° 1x10°

No of examuined fishe samples were 10 fish of each species

Table ( 75) Results of Coliform count in the

examined fishes from Abokir region

Fish species Surface Coliform | Muscle Coliform
/ em’ /gm
Mugi! sp 40 7
El-Sharagesh 30 4
Siganus sp 20 3

No of examined fishe samples were 10 fish of each species
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Table ( 76 ) Staphylococel 1solated from
examuned fishes from El-Max region
Fish species Total No Staph Staph
of isolates | epudernudis | saprophyticus
Mugil sp 3 0 3
El-Sharagesh 6 6 0
Siganus sp 9 7 2
Tilapia sp 4 4 0
Total 22 17 5

No of exammed fishe samples wete 10 fish of each species

Table (77 ) Staphylococer isolated from diftcient parts

of the examined fishes from Ei-Max region

Fish species | Total No Staph Staph
of i1solates epidermidis | saprophyticus
Sutface 11 S 2
Liver 0 0 0
Kidney 2 2 0
Intestine 9 6 3
Total 22 17 5

No of examined fishe samples wete 10 fish of each species
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Table (78) Staphylococc 1solated from

examuned fishes from Abokir region

Fish species Total No Staph Staph
of 1solates epidernudes saprophyticus
Mugil sp 8 6 2
El-Sharagesh 0 0 0
Siganus sp 5 I 4
Total 13 7 6

No of examned fishe samples were 10 fish of each species

Table (79) Staphylococer isolated from different parts

of the examined fishes fiom Abok:r region

Fish species Total No Staph Staph
of 1solates epudernudis | saprophyticus
Sutface 9 5 a
Livet 0 0 0
Kidney 1 0 1
Intestine 3 2 1
Total 13 7 6

No of examined fishe samples were 10 fish of each species
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Table (80 ) Staphylococer isolated from
examined fishes from Alexandria
Fish species El-Max region Abokir region | Total
Staph Staph Staph Staph
cpidermudes saproplt ticis eprdernudis | saprophy ticus
Mugil sp 0 3 6 2 i1
LCl-Sharagesh 6 0 0 0 6
Siganus sp 7 2 1 4 14
Tilapia sp 4 0 ND ND 4
Total 17 5 7 6 35
No ot examined fishe samples were 10 fish of each species
ND Not done
Table (81) Staphylococer isolated from different parts
of the examined fishes fiom Alexandria
Fish species El-Max region Abokir region | Total
Staph Staph Staph Staph
cpadernmdin saprophy frcus cprdermudis | saprophyticus
Sutlace 9 2 5 4 20
Liver 0 0 0 0
Kidney 2 0 0 1 3
Intestine 6 3 2 1 12
Total 17 5 7 6 35

No of examined fishe samples were 19 fish of each species

ND Not done



RESULTS £237)
Table {82 ) Enterobacteriaceae 1solated from fishes
from El-Max region
Fish Total No | Slugella | Escherichia | Proteus Klebstella Citrobacter
species of dysentrae colt vulgarts | pneumoniae freundu
1solites

Mugil sp 12 0 7 0 4 1

11 Sharie <h 15 0 9 5 i 3
Siganus 9 | 4 2 2 0

Sp

Thlapta 17 0 10 1 4 2

Sp

Total 53 1 30 5 11 6

No of examned fishes weie 10 of each species
Table (83 ) Entcrobacteilaceae isolated fiom fishes
fiom El-Max region
Fish “Total No g[uge[la Escherichia | Profeus Klebsielly Citrobacter
species of dysentiae colt vulgaris | pneumoniae Sreundu
1solates

Sutlace 23 i 14 2 4 2
Liver 3 0 3 0 ¢ 0
Kidney 8 0 4 0 4 0
Intestine 19 0 9 3 3 4
Total 53 1 30 5 11 6

No of examined fishes were 10 of each species
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Table (84 ) Enterobacteriaceae isolated from fishes
from Abokir region
Fish Totl No { Dscheniclua | Klebsiella | Cirobacte, | Enterobacter
species of colt pieumomae | freundu aerogenes
1solates

Mugil sp 7 4 0 1 2

El Sharagesh 8 3 1 4 0
Srganus 13 7 2 ) 3

sp

Total 28 14 3 0 5

No of examned fishes wete 10 of each species
Table (85) Enterobacteriaceae isolated from fishes
from Abokir region
Fish Total No | Eschericlua | Klebsiella | Citrobacter | Enterobacter
Specis of colr pnewmomae | freundu aerogenes
isolates

Surface 13 7 1 3 2
Liver 2 1 0 1 0
Kidney 4 1 0 1 2
Intestine 9 5 2 1 1
Total 28 14 3 6 5

No of exanuned fishes weie 10 of each species
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Table (86) Othes bacteria isolated from the
exammned fishes in Alexandria area
Fish species Ei-Max region Abolkar region | Total
No of
Aeromonas Fibrio pseudomonas aeruginosa 150 lates
Idroplula | algmolytecus
Mugi! sp 0 0 l 1
El-Sharagesh 0 1 0 1
Siganus sp 1 0 0 1
Total ! i 1 3

No of examined fishe samples were 10 fish of each species
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I1J- Virological results : ( in aquaculture )

Suez experimental system was chosen for virological examination

ot fish fiee human safety

Table (87 ) Incidence of detectable viral pathogen

Table (88) Types and number of viral antigen detection 1n

Type Number | Percentage
Rota 5 10 42
HB 3 625
HA 2 417
Polio 9 18 75
Adeno 8 16 67
Meseales | 208
Rubella 0 000
Total 28 58 33

stabilization pond system

Stabiization ponds | Rota | HB | HA | Polio | Adeno | Meas | Rub | Total
Raw sewage 2 1 1 4 3 1 - 12
Anaerobic pond 1 I 1 1 2 - - 6
Facultative pond 1 - - 2 1 - - 4
Maturation pond 1 1 1 - 1 i - - 4
Maturation pond 2 - - - 1 1 - - 2
Fish pond - - - - - - - -
Total of positive 5 3 2 9 8 1 - 28
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5- Ol/CUssION

The present study tried to throw some light on the role of fish in
transmutting parasitic diseases to some birds , animal and human
Trematode larvae were considered as fish parasites that mnvade their body
thiough skin or mucosa of the digestive tract and migrate to different
tissues and organs Such invasion frequently lead to stunted growth or
death of the affected fish Some of these migrating parasites were
harmful to human animals or even birds when consumed as raw or

unsufficient cooked 1nfested fish

The metacercariae of different trematode families infested most
tissues and organs of Tilapia species and Nile-catfish (Clarias lazera)

inducing clinical symptoms, gross and microscopic lesions

Generally clinical symptoms observed in infested Tilapia species
were emaciation with low body gain, sunken eyes, haemorrhag’s on the
skin, greyish discoloration of body surface, darkness of the skin,

distruction of fin rays and membranes, black spotes on fins, white spotted
eyes and opacity, abdominal distension, exophthalma, errected scales,
excess mucus on the skin and black spots on body surface especially at
the caudal peduncle These observation agreed with those previously

tepoited ncluding minute skin  haemorrhages and blindness of

espenimentally infested fish with Diplostomum spathaceum ( Dogiel
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et al , 1970 ) , black spots on the skin, fins and gills, emaciation
blindness and exopthalmia in cultured fish ( Paperna , 1980 ),eye
blindness, black spots on fins and skin of the infected Tilapia nilotica
( Mahdy , 1991 ) , poor giowth, blindness and growth deformities 1n
eve fluke infested freshwater fish ( Chappell ef al , 1994 ) , and

keiatitis, white spoted eye , blindness , black spots on fins and body
suiface especially at peduncle region, enlarged abdomen and darkness of

the skin 1n heavy infestation ( Soliman , 1994 )

On neciopsy muscle nodules of vatiable sizes and colours were a
common finding 1n most of all infested Tilapia fish Other lesions
including flabby spotted and emaciated muscles, cysts under the skin,
mottled and nodulated liver spleen and kidney, large cysts embeded in
the kidney tissue or attached to peritonium, cyst under the skin, cyst on
the skin and fins, large cysts 1n the branchial cavity, greyish white foci on
the gill filamments, fluid in the abdomen and in the eye pouch, and
etosion and ulceration of the skin These obseivation neaily agreed with
that reported by Vam Duyn ( 1967 ) who found parasitic cysts
surrounded with pigment cells if the cut was near the surface of the skin
and with Donges ( 1974 ) who recorded the presence of large cysts
dorsal to the swime bladder and in the kidneys of Tilapia zillir In the
same respect, Paperna ( 1980 ) described black pigmented cysts in the
skin, non pigmented cysts on gils resulting in thickening and
deformation of the filaments and also found pigmented and non
pigmented cysts on muscles of culutied fish Moreover, Soliman ( 1994)
reported similar lesions including nodules of different sizes and colours

among muscles small multiple cysts in the spleen, liver and kidneys,
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ascitis and laige gieyish-white to yellowish cyst 1n the renal tissue of

Tilapia species

Macioscopic lestons of the examined Nile-catfish (Clarias lazera)
tevealed muscle nodules of varable sizes and colows in almost all
infested fish Other lesions included emaciated and soft flabby muscles,
cysts under the skin, mottled and nodulated livers, spleens and kidneys,
ascitis, skin erosions and ulcerations, and grey foci on the gill filaments
These findings m,ght be due fc var.art.on of host tissue reactions against
mfested cercariae 1n the form of pericystual aggiegation of melanin-
carying cells, lymphocytes and other mflammatory cells These
observations weie nearly similar to those reported by EI-Messalami and
Shenff ( 1964 ), who found oval whitish cysts among the muscle fiber
LCl-Bouhy ef al ( 1988 ) 1ecotded nodular skin lesions especially in the
peduncle 1egion and vential sides of body, as well as muscle nodules of
vanable size and colour Mahmoud ef a/ (1989 ), described multiple
nodules of different sizes distiibuted allover the muscles of the back and
sides of fish which weie dark 1n colour and lead to muscle distension
Moreover, Youssef ef al (1993 b ) detected whitish raised nodules
in the muscles while Ahmed ef al ( 1994 ) found black pigmented

nodules in the muscles of the examined fish

In agieement with previous findings of El-Bouhy efal (1988)
our investigation 1evealed the piesence of encysted metacercaia in the
clinically healthy Tilapia species and Nile-catfish ( Clraias lazera ) in a
rate of 4222 % and 48 13 % respectively This might be due to early

mmfestaion of fish with patasitic cysts o1 presence of few number of
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encysted metacercaria infested the fish muscle without invasion of the

vital o1gans and become unable to produce obvious clinical signs

lhe mcidence of encysted metacetcariae 1 Tilapia species was
found to be 81 14% A finding which came in consistent with those
investigated by Mahdy ( 1991 ) , was higher than that recorded by
Mahmoud (1983 ), El-Naffar and El-Shahawy (1986 ), Fayek ef al
{ 1986 ) , Mansour ef al (1987), El-Dally (1988 ), Shalaby ef a/
( 1989), Khalifa ( 1993 ), Tantawy ( 1993 ) and Mahdy ef al (1995)
and was lowei than that observed by El-Mokaddem ( 1982 )

Moieover the incidence of metacercaiial infestation in examined
Clarnias lazara was 85% This obscivation came 1n accordance with that
1eported by Fahmy er al/ ( 1976 ) , Mahmoud ( 1983 ), El-Sherbiny
( 1988 ) and Tantawy ( 1993 ) , was neaily simila1 to those recorded by
El-Naffar and El-Shahawy ( 1986 ) , El-Bouhy e af ( 1988 ) ,
Al-Bassel (1990 ) and Youssef e al ( 1993 a ) and was higher than that
mentioned by Issa and Ibaid (1969), El-Aroussi ( 1984 ), Shalaby
(1985), El-Dally ( 1988 ) , Mahdy ( 1991 ) and Khahfa ( 1993 )

The maximum total mcidence of metacercarial infestation 1n both
infested and examined fish weie significantly higher in the posterior third
(94 83 and 77 83%) followed by middle third (88 87 and 72 93%) and
the lowest weie observed in the anterior third (78 94 and 64 78%),
respectively These findings were partially inagreement with those
observed by Mahdy (1991), they found the higher 1ate of infection in
the tail followed by head and uunk regions On the other hand,

Mahmoud ( 1983 ) detected the maximum incidence n the middle
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followed by the posteilor and anterior third of the examined fish, El-
Dally ( 1988 ) recorded the highe: infestation rate in head followed by
tail and tunk 1egions while, El-Sherbiny ( 1988 ) observed the highest
infestation 1ate 1n the middle { 74 65 % ) {followed by anterior ( 68 67 % )
and posterior ( 67 33 % ) thud of the examined fish

With 1espect to the type of fish examined, the present study
indicated that the maximum incidence of metacercanal infection in
Tilapia species was found 1r the muscle of the posterior third This
finding came inagieement with that reported by Mahdy ( 1991) and
Khalifa (1993) and disagreed with those recorded by Mahmoud (1988),
El-Dally ( 1988 ) , and El-Sherbiny ( 1988 ) While the highest
incidence of metacercanial infestation in Clai ias lazera was observed in
the muscles of the middle thud This observation came in consistent with
that recorded by Mahmoud ( 1983 ), El-Bouhy ef al ( 1988 ), El-Dally
( 1988 ) and EI-Sherbiny ( 1988 ) and was differ from that mentioned by
Al-Bassel ( 1990 ) and Mahdy ( 1991)

In Tilapia species the maximum number of encysted metacercariae
pet giram of muscles was found in the posterior third ( 34 93/gm )
followed by a continous significant deciease in the middle third ( 23 2/g )
and anterior third ( 13 24/g ) of the muscles This observation was nearly

similar to that mentioned by Ibrahim and Mahmoud ( 1988 ), Shalaby
et al ( 1989 ) and Khalifa ( 1993 ) and was lower than that reported by
Paperna ( 1980 ) , El-Naffar and El-Shahawy (1986 ), Al-Bassel
(1990 ) and Tantawy ( 1993)
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Moteover, the highest number of encysted metacercariae per gram
muscle of the infected Clarias lazera was found in the middle third
( 51893 *2824) This finding was nearly simila: to those recorded by
Shalaby ( 1985 ) , El-Bouhy eral/ (1988 ), El-Dally (1988 ) and Al-
Bassel ( 1990 ) was higher than those reported by Mahmoud ( 1983 )
and Ei-Sherbiny ( 1988 ) and was lowei than that observed by Paperna
( 1980 ), El-Naffar and El-Shahaw ( 1986 ) , Mahdy ( 1991 ) , Khalifa
( 1993 ) and Tantawy ( 1993 ) A moie continous 1eduction in the
average number of metacercariae found mn livers ( 58 = 0599 ) ,
kidneys ( 3663 = 056! )andspleens( 1524+ 0178) Such variation
in the number of encysted metacercariae may be due to the degiee of
pollution of water, presence or abscence and or intensity of w1ldthj

ntin

and water fowl and the technique 1ecomended for detection and cou

of the encysted metaceicariae

In the piesent investigation the aveiage number of encysted
metacercatiae n difleient paits ol both examined Tilapia spieces and
Clarias lazera was significantly varied 1n different seasons In Tilapia
species the maximum number of encysted metacercaria per gram muscles
fiom each thud of the fish, as well as 1n fins, skins, livers, kidneys and
spleens were recorded during spiing followed by that recoirded during
summel and the lowest number were observed during autumn This may
be due to that, the bieeding seasons of the snail (first intermediate host of
tiematode metaceircariae) occuited during spiing and autumn (El-Arouss,
1984 ) Fish coming from winter with depleted fat reserves, low immune
body defence and become moie susceptible to infection However, n the
late autumn the temperature become low and the movement of tilapia fish

for searching about feed was supressed so the direct contact of the fish
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with infected snails and the liberating free swimming cercariae become

rare

The eye fluke affection occuted 1n winter and tend to be saesonal
This finding agreed by chapell et al (1994) The highest number of
encysted metaceicaiiae 1 eye lenses and in branchial cavity weie
obseived duting wintet  This f{inding might be due to cercaria species
liberation  maturation and infectivity were time and temperature

depepdent ( Palmieri, 1976 and Whyte et al , 1991)

In the other hand , the maximum number of metacercaiiae per
gram muscles as well as, 1n the livers, kidneys and spleens of Claria
lazera weie 1ecorded duting winter, while the lowest number obtained
during autumn This observation may be returned to increase the fish
susceptibility to infestation because of depleted fat reserves and with low
immune body deience i winter as well as increasing of the fish in age

gave a chance o1 more metaceraniac infestation to susceptable fish

The present results indicated that the incidence of metacercarial
infection 1 both type of fish under investigation was significantly
decrease with the increase of body weight and not affected with the
variation in body length This may reffered to that the heavely infestation
with encysted metacercariae resulting in emaciation associated with low
diop 1n body weight without any changes in their length Moreover, the
small sized fish weie highly susceptable for infestation than the large
sized ones as the shin was thin and delicate and easly penetrated by
metaceicatiae ( Papeina, 1980 ) These observations were nearly similar

to that reported by Shalaby (1982 ), Ef-Aroussi (1984 ) and El-Bouhy
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et al (1988),and aie differ from that recorded by, El-Sherbiny (1988)

found that the infection rate elevated with the increase of fish weight

In the present work, the maximum incidence of metacercarial
infestation was found among fish weighting 100-150 gm and up to 200
gm for both Tilapia species and Clarias lazera, respectively A similar
findings wete obseived 1n Tilapia species ( Shalaby , 1982 )and in
Clarias lazera ( El-Arousst, 1984 and El-Bouhy ef al ,1988)

Piohemistomatid metacercaiiae were obtained fiom muscles and
organs of Tilapia species and Clarias lazera These metacercariae were
previously discribed by several authois from the Nile fish In Egypt,
Fahmy ef al ( 1986), El-Naffar and El-Shahawy ( 1986 ) , Mahmoud
et al ( 1987 ), El-Dally (1988 ), E}-Bouhy ef al ( 1988 ), Al-Bassel
( 1990 ) , Mahdy ( 1991), Tantawy ( 1993 ) and Raff (1994) The
present 1edisciiption wele magieement with the description given by
pievious authois Moteover the rediscuption for the investigated
excysted metacercaiiae in the present study was simular to the discription

reported by Al-Bassel ( 1990 ) , Mahdy ( 1991 ) and Raff ( 1994 )

Heterophyid metacercariae obtained from Tilapia species The
same metacercaiia was previously recorded by many authers ( Khalil,
(1937) , Reichenbach- Klinke ( 1973 ), Fahmy ef al (1976 ), Boulos
etal (1981), Ahmed ( 1981 ), Shalaby (1982 ), Fayek efal (1986),
Nada and Gawady ( 1986 ) , Makhlouf ef al (1987), Mahmoud
( 1990), Mahdy ( 1991 ), Soliman ( 1994 ) and Mahdy ef al ( 1995)

The 1edisctiption 1n the prestent mvestigation sumilar to description given
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by Mahdy ( 1991 ) and the average dimension in the present study was
larger than that recotded by Raff ( 1994 )

In the present study haplorchid metacercariae were recovered fiom
Tilapia species and Clarias lazera These finding came 1nagreement with
that 1epotted by El-Naffar and El-Shahawy ( 1986 ) , Mahdy ( 1991 )
and Tantawy ( 1993 ) In the same respect, Haplorchid cysts were
obtained from Tilapia species by Makhlouf ef al (1987 ) , Mansour ef
al { 1987 ) , Mahdy (1991 ) and Soliman ( 1994 ) and from Clarias
luzera weie detected by Shalaby ( 1985 ) and Mahmoud ef al ( 1989)
The redisciiption 1n the present study similar to the discription given by

El-Naffar and E}-Shahawy ( 1986 ) and Mahdy ( 1991 )

Concerning the mictoscopical examination of skin and underlying
muscles of fish infested with encysted metacercariae n the present
investigation It 1evealed piesence of great number of small sized cysts
concentiated 1n the supeifacial layer of the dermus between collagen
bundles of stratum compactum or among the loose connective tissue of
stratum spongeosum and appeared as faint basophilic parasitic elements
Similar findings wete explained by Soliman ( 1994 ) and Mahdy ef al
(1995)

Moreover, parasitic cysts of varnable size were detected and
suntounded by aggiegation of few number of inflammatory cells mainly

macrophages melanin-carying cells and easmophilic granular cells
(EGC), which sometimes invade paiasitic elements or scattered under
sttatum compactum of the deimus These laige cysts appear surrounded

with serous fluid follow by cellular reaction These results came
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inagieement with that reported by El-Bouhy ez al (1988 ) , Mahmoud
et ai ( 1989 ) , Shalabyetal (1989), Soliman ( 1994 ) and Mahdy
et al ( 1995 ) In addition the supeifacial muscle bundles of infested
atea appear 1eplaced by connecive tissue proliferation usually infletrated
with mactophages and lymphocytes, fine blood capillaries with enlarged
endothelium usually suriounded with melanin-carrying cells This may
be due to umntation of infective parasite and their toxic product These
observation came mn accordance with that detected by El-Mossalami and

Sherif (1964 ) , Shalaby et @/ ( 1989 ) and Soliman ( 1994)

On the other hand paiasitic cysts invaded the deep muscle layer of
the infested fish showed mumuimum tissue reaction (slight connective
tissue pioleferation, few number of leucocytic cells and melanin-carrying
cells), gianulation of sarcoplasm, sarcolemmal vaculation or
sarcoplasmic dissolution, while other small cysts sutrounded with thick
layer of inflammatory cells (Lymphocytes and Macrophages) and tunnels
of inflmmatory cells weire seen between muscle bundles extended until
reach the area of parasitic cysts These findings may be due to the
migiation of metaceicariae within the muscles These observations were
neatly similar to those repotted by Shalaby ef al (1989 ) and Mahdy ef
al ( 1995 ) Sometimes large parasitic cysts were surrounded by
inflammatory cells with great number of melanin- carrying cells in the
outer zone of parsitic cyst and 1n perivascular area Similar findings were
described by Van Duyjin (1967 ), Post { 1987 ) , Shalaby ef al ( 1989),
Ahmed ef al ( 1994 ) and Soliman ( 1994 ) who recorded excessive
aggregation of melanin-canying cells around and mfletiated the parasitic
capsule The excessive aggiegation of melanin-carrying cells around the

paitasitic cyst may decleared their defensive role ( Roberts, 1978 )
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Degeneiated and nectotized parasitic cysts detected which were undergo
calcified or replaced with connective tissue proliferation containing dark,
basophilic granular elements and the surrounding tissues characterized
by connective tissue proleferation causing pressure atrophy and even
replacing the neighbouring muscles, also the surrounding muscles
suffered fiom degeneiative changes and zenker’s necrosis This finding
may be due to ptolonged uitation by the calcified matenals, in addition
to toxic effect of parasitic metabolities These results were inagreement
with that reported by El-Bouhy ef @/ (1988 ), Mahmoud ef al ( 1989),
Shalaby , et al (1989 ), Youssef efal (1993 a ), Soliman (1994 )
and Abd El-Hafez ( 1996 )

Motover expetimental infection of baby chicks, chickens , balady
duckling, squab, quails, herons and moothens with encysted
metaceicatiae succeed to develop to adult worm producing different type
of ttematode eggs The prepatent period of the obtained trematodes in our
expetiments was vatied liom that recorded by the pievious authors
These findings may be due to the variation in the species of birds and/or
fish used in these experiments This finding supported those reported by
Mahdy ( 1991 )

Metacercanal infection of experimental infected birds in the
present study tievealed appearance of clinical signs especially in
susceptible heavely nfested birds  Clinical signs of experimental
infected birds including loss of body weight , unkempt feathers ,
unthrifiness and watery diarthoea and in some cases bloody diarrhoea
may occuie These {indings weie simular  with those recorded by

Huffman er al (1986 ) for Echinostoma trivolis 1n golden hamster and
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with Stuait and Brenard ( 1989 ) for Eclinostoma capron: in domestic
chick Moieover our finding was nearly similar to that detected by Fried

and Nilson ( 1981 ) who found deciease in body weight of domestic

chicks intected with Echlunostoma t1 ivolivs

Postmoitem finding of experimental birds revealed emaciation
with piominance keel bone , dilated gut with unusual amount of fluid |
thickening of the mntestinal wall , velvety appearance of intestinal mucosa
which sometimes sloughed and bloody intestinal content 1n some cases
The 1esults of our study showed certain similarties to that of
Echinostoma capronr in the mouse intestine ( Bindseil and Christensen,
1984 ) , in domestic chicks ( Stuart and Bernard , 1989 ) and to that of

Echinostoma 1 cvolutum in domestic ducks ( Mondal and Baki, 1989 )

Prohmeistomum vivax flukes were 1ecovered from the small
mtestine of expenimentally infected herons, chicks squabs, quails,
ducklings and moothens The same paiasite was obtained fiom chickens
( Nada and Gawady , 1986 , Abd Ei-Salam ef al , 1987 a , El-Bouhy
et al ,1988 , Mahdy , 1991 and Raff, 1994), Pigeons ( Abdel-Salam
et al, 1987 a , Mahdy, 1991 and Tantawy , 1993 ), and herons ( El-
Naffar and Khalifa , 1975 ) Duckling, moorhens and quails were a
new host record The desciiption in the present study was sumilar to the
description given by Shalaby ( 1982 ) , Mahdy ( 1991 ) and Raff
( 1994) However ow spectmen was of larger body length than those of
Shalaby , ( 1982 ) Also the oral sucker was small in size than that

1eported by Mahdy (1991 ) Also the body length was smaller than that
detected by Raff ( 1994 )
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Mesostephanus appendiculatus worms were found 1n the small
intestine of experimentally infected chicks, herons, ducklings, squabs,
quails and moothens These findings were inagreement with that reported
by Ciurea ( 1916), Lutz ( 1935), El-Bouhy ef al , ( 1988 ) and Mahdy
( 1991 ) The present description nearly agreed with the description
given bv pievious authots fiom animal or birds ( Yamaguti, 1958,
Shalaby , 1982 , Fahmy efal/ , 1982, Shalaby, 1985, Mahdy , 1991
and Raff ,1994) However herons, moorhens and quails ae considered

a new host recoied for the parasite

Mesostephanus fajardensis was detected from small intestine of
chicken , squabs squails and duckling The present description nearly
comncided with the desciiption given by Yamaguts ( 1958 ) and Mahdy
( 1991 ) except for slight dimensional differences Also chicks, quails

and ducklings aie consideied a new host record for the paiasite

Mcsostephanus flupr worms weie found 1n the small intestine of
expenimentally nfected squabs and chicks with metacercariae from
Tilapia species and Clarias lazera In the same respect, Shalaby ( 1982 )
obtained the same paiasite from dog infected with metacercariae from
Tilapta spp The present description came nagreement with the
desciiption 1ecorde by Shalaby ( 1982 ) However the lateral sides of

the broad forebody of the paiasite were evaginated Clarias lazera fish,

squabs and chicks considered a new host record

Paracenogonimous ovatus flukes were recovered from the small
intestine of expernmentally infected chicks, squabs and duckling with

metacercariae fiom Clarias lazera In the same respect Shalaby ( 1982 )
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recorded the parasite fiom expetimentally infected dog with Tilapia spp
and Mahdy ( 1991 ) detected the same parasite from pigeon
expenimentally infected with Clar1as lazera The present description was
neaily conicided the descuption given by Katsuarda ( 1914 ),
Yamaguti ( 1958 ) , Skrjabin (1964 ), Shalaby ( 1982 ) and Mahdy
( 1991 ) However the obtamed parasite was laiger in size than that

iepoited by Shalaby ( 1982 )

Holostephanus volgensis parasites were found i the small
intestine of squabs expetimentally fed on metacercariae from Tilapia
spectes The description 1n the present was similar to the descrption
given by Vojtkova ( 1996 } and McDonald ( 1981 ) except for shight

dimensional differences Tilapia spp fish and squabs are considered a

new host 1ecord

Heteiophyes aequalis, obtained from the small intestine of
expelimentally infected heion with Tilapia species metacercariae The
redescription of this parasite in the present study conicided to the
description given by Skrjabin ( 1964 ) and Raff ( 1994 ) However the
ovaly was with laiger dimension also the intestinal caeca extended to the
level of the ovary, the fact which was also noticed by Raff ( 1994 ) while
in Skrjabin ( 1964 ) descuption they reach to the level of anterior

portion of the testes

Heter ophyes dispar  recovered from small intestine of heron
expetimentally fed on metacercaiiae from Tilapia spp The present
desctiption neatly similar to the description teported by Skrjabin (1964),
Chai and Lee ( 1990 ) and Raff ( 1994 ) However the ovary was
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submedian 1n posttion mstead of being median in desciiption given by
Raff ( 1994 ) Also the oral sucher appear with larger dimension It was
differentiated trom Heter ophves heter ophyes and Heterophyes h nocens
by the small sized genital sucker and small number of rodlets on gonotyl

(22-33)

Pygidiopsis genata worms weie detected {iom the small intestine
of expenmentally infected squabs, chicks and heions, with Tilapia
species metacercarae  These findings came 1nagreement with that
tepotted by Nada and Gawady ( 1986 ) and Mahdy efal (1995)
Also the testinal caeca terminating at the level of the ovary while

tetminating in fiont of the testes as descriped by Nada and Gawady

(1986 )

Pygidiopsis summa wete found m the small intestine of herons
expernimentally infected with Tilapia species metacercariae The same
parasite tecoveied fiom the small intestine of experimentally infected
dog with metacercariae ( Amin, ef al 1993 ) The present description
agreed with keys and description given by Skrjabin { 1964 ) , Chai ef af
( 1986 ) and Char and Lee (1990) However the vitellaria in our
spectmen had a more posterior location (from the level of posterior edge
of the ovary to the posterior edge of the testis) Also the small posterior
appandage of the oral sucker described by Skrjabin (1964 ) were not
abserved 1n out specimen Pygidiopsis summa was differentiated from P
genata n the morphology of vential sucker, ventrolateial apparatus and
the caeca ( Chai ef al ,1986) The parasite was recorded for the first

tume m Egypt and Tilap:a fish and herons are a new host record
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Metagommus yokogawar weie recovered from intestine of
experimentally infected herons The present description nearly agreed
with that detected by Katsuiada ( 1912), Miyata ( 1944 ) and Raff

( 1994 ) However our specimen was small in size than that recorded by

Raff ( 1994)

Ascooctyle mecintochi were detected fiom the small intestine of
experimentally infected heions with metaceicariae from Tilapia spp
gills The redescription in the present study agieed with the descrption
given by Leigh ( 1974 ) who studied 1ts life cycle, in the present study
the adult were recoveired in the heron intestine 4-days post feeding, while
Leigh ( 1974 ) 1ecovered the adult in intestine of day-old-chick within
48-60 hows post teeding The varation may be due to differance in the
lab bud and the infested tissue given to the bud In the same respect
Nasu et al ( 1970 ) found Ascocotyle paratenicollis 1n the small
intestine of chicken fed on cyst from intestine of Lebistes reticulatus fish
The obtained paiasiie was desciibed for the first time from the Egyptin

locality and herons 1s a new host record

Haplorclus punilio were recovered from the small intestine of
expenimentally infected chickes, squabs, herons and moorhens with
metacercartae fiom Tilapia sp and Clarwas lazera The same parasite
were recovered by previous authors fiom pigeon and herons ( Mahdy ,
1991 ) , fiom mice ( El-Naffar , 1980 , El-Mokaddem , 1982 and
Tantawy, 1993 ) and from dog ( Shalaby , 1982 and El-Sherbmny ,
1988 ) The piesent description was identical with that reported by
Gohar ( 1935 ) , Velasques ( 1973 ), Shalaby (1982 ) and Mahdy

(1991) However slight difference in measurments were noticed which
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might be related to the piocess of preparing the specimen for
identification Also the detailed description of the ventrogenital sac
patticulaily the abscence of spine fiom the anterior edge of ventral
sucker weie not obseived by the pievious author 1e Shalaby ( 1982 )

stated that the vential sucker was absent

Haploichis  yokojawar  obtained from small intestine of
experimentaly infected herons with Tilapia species metacercariae In the
same respect, the obtained parasites were detected from dog or cat fed on
infested Tilapia nilotica ( Azim , 1938 , Fahmy and Selhim , 1959,
Pande and Shukla , 1972 and Fahmy efaf ,1976) and from rat by
Fahmy ef al/ ( 1986 ) The present description nearly agreed with the
desciiption given by Pearson ( 1964 ) , Fahmy ef af ,( 1976 ) and
Fahmy et al, ( 1986 ) However our specimen was small in size This

finding may be due to the difference in the final host

Haplorchis disca recoveted ftom small intestine of experimentally
infected herons with metacercariae from Tilapia species and Clarias
lazera The same parasites were recovered from dog infected with Tilapia
spp encvsted Mmotavcicaiae { Shalaby , 1982) The present description
was agieed with the description given by Shalaby (1982 ) However,
our specimens wete of small body length and with long flattened for

body and small disc shaped hind body These differences may be due to
the difference 1n final hosts Clarias lazera and herons were considered

a new host record

Concerning the effect of boiling on the viability of different type

of encysted metaceicariae The present study revealed that boiling of
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Tilapia species and clarias lazera infested with metacercariae fish for 5
minutes weie sufficient to complete loss the viability of the metacercarial
species ( Piohemistomatide

, Haplorchide , Heterophyide

b

Diplostomatide ,  Euchnostomatide , Echinostomatide and
Cyanodiplostomatide ) These obseivation were inagreement with that of

Reichenbach-Klinke ( 1973 ) and El-Sherbmy ( 1988 )  The time
consumed 1n ow study was lower than that redoided by Hamed and

Ehas (1970 ), this might be due to the method of heat treatment used in
their experiment where they ananged fish on a tray and hold 1t in oven to
the 1ecommended temperatute so the exposure to heat was superficial not
reach the deep muscles as in boiling Other finding came 1n consistent
with out 1esults were 1eported including Thiough cooking of fish before
its consumption  suffecient to kil fish parasites ( Faust , 1955 and
Robetts , 1978 ) , heating of Hetei ophyes heterophyes infested fish at
45°C for 30 minute and prefered higher temperature according to muscle
thickness may safe guard against 1t Mahmoud (1983 ) and thorough

cooking by heating at 50°C for at least 10 minutes were sufficient to kill

such paiasites

In piesent investigation showed that the viability of encysted
metacercatia were disappeared by Fried the Tilapia and Clarias lazera
muscles for 10 minutes on each side These finding were higher than that
reported by EI-Sherbiny ( 1988 ) found that frying of fish for 4 minute
of on each side vartiation could be attiibuted to the fish size and species
where he used only Tilapia species of the same size in his expeiiment

while 1n our study we used both Tilapia species and Clarias lazera of

difterent size categoiies
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Conceining the ettect of grilling on the viability of metacercariae
Our result showed that the viability of the infested Tilapia species cyst in
some fish weie not affected by gnlling for 5 minute on each side Such
findings came in accordance with that found by Hamed and Ehas
( 1970) and El-Sherbiny (1988 ) These observation might be due to the
tempetatute of the inner part of the fish ranged from 55 to 70°C So,
there were some pottion of the fish tissue not not affected by the fire On
the other hand , fish of the same size were griled for 10 minute on each
side showing loss of viability of the encysted metacercariae lodged
within theu muscle  Similar obsetvation were recorded by Youssef ef
al ( 1993 b ) they found that grilling of pieces of muscles of T:apia
nilotica for 15 minute was enough to kill the encysted metacercariae

lodged 1n this muscles

Regarding to the effect of chilling on the wviability of encysted
metacercariae found in Tilapia sp and Claria lazera Ouwu results showed
that chilling at 4°C for 18, 15,17, 15, 14 and 5 days were sufficient to
stop the wviability of all the recorded number of the encysted
metacercariae  of Prohemistomatide , Halporchide , Heterophyid ,
Diploswomaude  , Cuchinostomatide and Echinostomatide respectively
While the encysted metacercariae of Clarias lazera muscles were found
to be loss thewr viability by chilling for 16 , 14 , 14 and 12 days for
Cvanodiplostomatide , Prohemistomatide , Diplostomatide and
Haplorchide metacercariae respectively In the same respect , Kawi and
Yumoto { 1936 ) found that the viability of encysted metacercariae did
not affect by pieseivation of infested fish n ice for 5 - 10 days and

Youssel e al ( 1993 Db ) eported that metacercatiae still viable at 4°C
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tor 24 how and 48 how in ‘lilapia species and Clarias lazera

1espectively

Freezing of the infested Tilapia species with encysted
metacercaniae 1n the present study showing that the viability of
Prohemistomatide metaceicariae was lost by freezing at -4°C or -5°C,
-10°C , -15°C and -20°C after 16 hows freezing These results was
higher than that reported by Fahmy ef al ( 1980 ) they found freezing at
48 foir 36 hours was lethal to Prohemistomum vivax cyst , these variation
might be due to that they studying the effect of fieezing on one species of
Prohemistomatidae metacercariae Haplorchide metacercariae loss their
viability at 40,32 24 and 16 hows following {reezing at -4°C o1 -5°C
-10°C ,-15°C and -20°C 1espectively In the same respect Fahmy et al
( 1980 ) found that 48 hours fieezing at -4°C was lethal to Haplorchis
pumilio metacercariae and El-Sherbiny ( 1988 ) showed that freezing at
-5°C for 72 hows and -15°C fo1 48 hours were sufficient to kill
Haplotchid metaceicaniae such vaiiation might be due to that they were
studying the nfectivity of the cyst not theirr viability In addition
Heterophyide metaceicatiae became unviable by freezing at -4°C or -5°C
for 40 hour , -10°C for 24 how and at -15°C and -20°C for 16 hours The
results of freezing at -10°C were agieed with that reported by Ghittino
( 1972 ) , Roberts (1978 ), Brown and Neva ( 1983 ) and Youssef ef
al (11993 b ) On the other hand, Hamed and Ehas (1970 ) recorded
that 33 hows fieezing at -10°C or -20°C were sufficient to kill
Heterophyes heterophyes metaceicariae, Magda ef al (1981 ) found 10
days fieezing at -4°C kill Pygidiopsis genata cyst, Mahmoud (1983 )

desciibed fieezing to1 a petiod not less than 9 day at -2°C and 48 hour at
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-20°C weie suificient to kill Heterophyes hetrophyes metacercariae 1n the
infected muscles and El-Sherbmny ( 1988 ) found that freezing at -5°C
and -10°C for 48 hows weie lcthal fot Heter ophyes heterophyes cyst and
72 hours at -5°C and 24 hours at -15°C were lethal for Pygidiopsis
genata metaceicatiae and also the Echinostomatide metacercaiiae lost
then v.ability by fieezing for 32,24, 16 and 8 hour at -4°C or -5°C, -
10°c -15°C and -20°C respectively These finding partially agreed with
that described by EI-Sherbiny ( 1988 ) who found that Echinochesmus
perfoliatus cyst were killed by freezing at -5°C and -15°C for 24 hours

Concerning the effected of freezing on the viability of encysted
metaceicatiae of Clarias lazera muscles The present investigation
showed that fieezing of iniested muscles at -4°C o1 -5°C, -10°C, -15°C
and -20°C wele sufficient to loss the viability of encysted metacercariae
of Prohemistomatide after 32,24,16 and 8 hours respectively,
Haploichide after 32 , 16 ,16 and 8 houts respectively and
Cyanodioplostomatide after 32,24, 16 and 16 hours respectively These
finding neatly 1esemble that reported by Youssefefal/ (1993 b ) In the
same 1espect , Shalaby ( 1985 ) iecoided that freezing at -18°C for 24
hows and at -10°C for 5 days wete inhibite the motility of Clarias lazera
metacercariae (Mesosteplianus species) and El-Bouhy ef al ( 1988)

described that freezing at -20° for 7 days sufficient to kill the encysted
metacelcariae of  Cyanodiplostomum azimi,  Mesostephanus

appendiculatus and Prohemistomum vivax
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The thiee Tilapia spectes were coliected from Manzala lake ,
revealeu that |, Tapia zilin |, 25 (43 1% ), T wmilotica3 (20 % ) and

T owia 7 ( 5833 % ) wete infected with heterophyid encysted

metacelrcatiae

The latter show site piefetence in the fish host depending upon the
trematode species involved (Ciurea ,1924) In the present work , the

hetero-phyid metacercariae were mainly found encysted in the muscle
layers especially 1n the tall region and less frequently in the trunk region

The location of heteiophyid metacercariae coincide with those reported
by Mahdy ( 1991 ) at Giza  However, this results disagreement of
those Mansour ef ai ( 1987 ), they found that the Pygidiopsis encysted
metaceretiae especially in the head region and less frequently in the tail
tegion  The thiee Heterophyid metacereiiae ( Heterophyis , Pygidiopsis
and Haploichis metaceicaiiae ) in the muscle of Tilapia zill: , T nilotica
and T ouria , collected in the present work , belonged to, Heterophyes
heteropives, H aequalis, H dispar , Ascocotyle (Phagicola) ascolonga ,
Haplorchis punulio and pygidiopsis genata it would be preferable to
include animal infection and use ault characters for specific 1dentification
ot metaceircaitae Fahmy and Selim ( 1959 ) did not 1dentify the
metacercariae , due to the difficulty 1n morphological differentiation

They identified species {iom adults obtained from animal infections By
this method they demonstrated that the 62 % of Tilapia mtection
included seven heterophyid paiasites viz , Heterophyes heterophyes , ,
Diorchitrema pseudocirratum  Haplorchtis sp , Phagicola sp
Pygidiopsis  genata and  Stictodora  sawakinensis Collected
ftom Cano and Giza piovince  Then findings raise doubt concerning

the 1esults of Gharibe and Hamdy ( 1969 ) , whose found 67 % of
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Tilapia spp hiom Qaiun lake were infected with H heterophyes , since
therr 1dentification was based on metacercarial morphology without
animal infection In the piesent work , the prevalence of heterophyid
metaceicariae were ( 41 18 % ) from Manzala lake , at winter , this result
was considered a lower prevalence than of those previous authours

This might be explained by the change in environmental conditions 1n the
differtent localities of Egypt Moreover, Makhlouf ez al (1987 ), were
recovered seasonal variations in prevalence and intensity of infection at
Mansoura They recorded increased prevelence and tensity of
heterophyid metacetcatiae in summer months , may be due to an increase
in cercarial emergence fiom the snail duting this period ( Oshima and
Nishi, 1963) Concerning, the present prevalence was
consideted low m winter , may be due to change in temperature and

humudity

The present prevalence was coincides with Shalaby ef al (1989 )

from Tilapa milotica in Giza  They tecorded an incidence (41 43 %)

It 1s of interest that thirty-nine years ago Wells and Randall
( 1956 ) found only H heterophyes 1n 67 % of T zillu from Manzala
and Burullus lakes , while during the present work were 1ecovered six

species of heterophyid paiasites from the same fish species

In both studies confirmation of parasite identification was based
on the recovery of adult flukes by feeding the metacercariae to

expetimental nimals , rats and puppies in the present work
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The morphological characters of the obtained trematode 1n this

wortk ate identical with those of the oiiginal description Yainaguty

( 1958 ) and Skar jabin ( 1964 )

In the himted studies of the snail in Manzala , Edku and Maryut
lakes ( Boulos , 1979 ) no Priwnella conica , the vector of H
hetetophyes was found The same survey revealed 2460 Melama
tuberculota 1 % of which were shedding P genata and another 15 %
were shedding H pumilio cerearta  The same result was found by
Mansour efal ( 1987) fiom the same lakes, they obtained H pumilio
and P genata fiom experimentally infected amimals after feeding by
Tilapia species infected with encysted metacercariae of these parasites
In the ptesent woik these tesults disagreement with Boulos ( 1979 ) and
Mansour ef al (1987 ) due to recovered of H heterophyes , H aequalis
and H dispar fiom experimentally infected animals with Tilapia species
which harbouied the cysts of Heterophyes species These results
agteement with Makhlouf ez a/ ( 1987 ), they were 1ecovered the same
flukes from experimentally dogs fed on infected muscle of Tiapia zillu
and T nilotica with encysted metaceiariae at Damuetta , Egypt The
presenice of hetetophyid encysted metacercariae mainly in muscle 1s of
importance and presents a hazard for man when taproperly cooked fish

1s eatin { Youssef er al , 1987 ) especially in Tlapia spp which 1s often
grilled

Histopathology, the eneysted metacereariae of Heterophyid were
vailes 1n size as they wete very small undected by naked eyes such as
prgidiopsis , Haplorchus and heterophyes cysts It appeared as round or

ovoid gieyish white nodules about 1 -3 mm in diamter i subcutis and
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between muscle bundles Similar findings were reported by El-Attar

(1988) and Mahdy (1991)

Different type of cystes were varies in size and shape as well as
tissue 1eaction matuie or immature The cyst wall consisted of two
lavets nnet fibious ( I'tbioblasts and collagen fibers ) and outer cellular
( young fibhablasts , lymphoeytes , macrophages and melanin carrying
cells )  The cystes usually found in dermus ( stratum spongiosum ) and
between muscle bundles Such location of the cysts could indicate that
the metacercaiiae migiated thiough the skin to the blood vessels to reach
the various tissues This finding 1s comncide with that mentioned by
Ghaitb and Hamdy ( 1969 ) who stated that the metacereariae of

heterophyes may 1each the eyes by pietcin the skin

The ussue teaction n the skin and muscles of infected fish was
vailes accoiding to stage of maturation and degiee of infestation It was
tepresented by excessive cellular and vascular 1eaction in early stages of
infestation while at latter stages of infestation the ieactive changes
become more fibrous less cellular inassociation with atrophic and
degenerative changes in the neighbouting muscles T'his may be due to
teactive changes duning migiation of the parasite follow by parasitic
toxic products , as well as pressure of the parasitic cysts on the
neighbouring structure  Similar reactive changes were mentioned by

Roberts ( 1978 ) , llan paperna ( 1980 ) Mansour,efal ( 1987),
Sekhar and Threlfall ( 1970 ) and El-Attar ( 1988 )

The teactive changes m the imtestine of lab animals ( Rats and

Puppies ) infected with metaceicariae which 1solated from fish flesh



DISCUSSION [266]

revealed acute inflammatoty reaction mn the intestine Mature worm
demonstrated fiee in the intestinal lumen , attached to the wall or
penettate the mtestinal mucosa to submucosa and seen between the
intestinal glands Sever tissue reaction was demonstrated at early stages
of infection chactenised by vascular dilation, hyperplasia of mucus

glands together with necrosis However , moderate tissue reaction was
noticed 7 days post-infection characttized by deciease of number of

mucous glands , inflammatory cells aggiegation and fibrolast cell
proliferation in the wall of the intestne togsther with small eosmaphils

Ths 1eactive changes may be due to nietation of the parasites and their
toxic products also , these reactive changes may explain the clinical
lesions developed in mamals and human being eat under cooked or row

fish handle o1 gut the fish containing tiansrmisable parasitic cysts

From Table ( 20 and 21) we notice that the age/sex incidence of
infecticn with heteiopyids 1s not varies greatly while the high mcidence
of heterophyediasis in aiea of examination ( Manzala Lake area ) may be
due to the high contamination of the lake with human sewage ( 5
provinces aie drained their sewage in the lake as Damuetta , Dakahlia ,
Pott-Satd , Shaikela , and Cano piovince ) The number of fish
haibouring metacercaiiae consumed ( Tilapia sp ) mn this area being
more abundant and less expensive The symptoms and lesions were
related to the number of nfected worms and age of worms  The

symptoms to be passed unnoticed when the number of the woims burden

1s low

Hapet of peoples living mn Manzala Lake atea ( Manzala and

Mataiiyah Cities ) were eat small {ishes as whole The natives call such
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tood " Bisana" The fish may be cooked in o1l or may be eaten salted
and without coking or giilled after cover with a thick layer of bran Tle
cooking 1s so biief that deepe: tissues may be raw Therefore 1t seems
likely that trematodes especially heterophyids may parasize man

Accotdingly heterophyldiasis appear endemic in these aitea Because the
aim of this study 1s to investigate the incidence of heterophyidae in both

fish and man 1n Manzalla Lake area through

(1) Identification of the parasite by aid of lab amimal moculation
with encysted metaceicatiae , 1solated fiom infected fish Our results

indicate a new fish host , the Tilapia fo1 this harmful parasite

{ 2 ) Moiphology of eggs and mature worm in stool of man hving
in this area ( Manzalla Lake area) We ourselves saw how the people in
El-Mattaiiyah and El-Manzala villages cook their fish aie found 1t
semiraw  They believe that if the red colour of the fish flesh
disappeais , then nutitive value 1s extremely dinminished It isour
feeling that , the different media like newspaper , and local radio-broad
casting should participate m teaching the fishermen , the healthy way to

cook their fish

Several heterophids occur in mammals and birds Only 15 of them
ale transmitted to man ( Heter ophyes heterophes , Haplorchis pumilio ,
Haplorchis yokogawai , Haplorctus taichui , Stellantchasmus falcatus ,
Heterophyes katsuradai , Heterophyes connus , Centrocestus ar matus ,
Haploichus muclioclis | Haplor chis vanissinaus | Metgonimus yokogawai

and Stictodora fuscata’) The first five were reported in Egypt ( Tadros
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and El-Mokaddem , 1983 ) In our study centrocestus was reported in
the three species of Tilapia Heterophyes heterophes , Haplorchid spp

as well as pygediopses spp wete also repotted 1n thiee species of Tilapia

Heterophyes heterophes was repoited in man in Egypt by Khahl
( 1983 ) Kuntz ef al ( 1958 )and others The intermediate host was
Tilapia and Mugil spp In 1956 in Egypt Wells and Pandall discovered
new intermediate host for metacercariae of Heterophyes heterophes
Heterophyes dispar and Heterophyes aequalis It was Saciaena aquilla
( Loot ) Solea vulgats ( Samal mousa ) No previous records of
Heterophyes dispar o1 Heterophyes aequalis in intestine of people In
this study , Heferophves heterophes was recorded in the three Tilapia

spp { Twapa milotica Tilapgna zill and Trlapia aurea )

Boulos ( 1979 ) and El-Mekadem ( 1982 ) enlisted Pygidiopsts
genta among heterophyid parasites which occur in man in Egypt Lotfy
and Madr ( 1980 ) obseived Pygidiopsis genta in faeces of human at
village of Azraq oasis m Jordan In this study Pygidiopsis spp was

demonstiated 1n the three examined spp

Haplorchis punilio was isolated from intestinal tract of Egyptian

people by Khall (1932 ) and Kuntz e af (1958 )

It was noticed that young age are more susceptible to infection
with Heterophyd in Manzala area This may be due to the immune status
which play an nnportant role in the susceptibility of the infection Also,

it was poticed that {emale are moie susceptibile to inlcction than male

may be due to hoimonal 1ole

. m WR W
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Geneially , the inlection with Heterophyd in Manzala area
(223 % )1shigh this is may be due to the high pollution of the watet in
this area with human sewage In addition to , the habbit of preparation of
fish for consumption , as fish usually covered with thick layer of bran
and gnll this fish will cause appaiently coocked while the actually
temperature not sufiecient to kill the encysted metacerariae in the muscle
ot the fish appeair so small so {ishetmen not will coocked these small fish
Moreover , presence of low number of snails ( intermediate host )
Prinella conmica or Melama tubei culata m which the larvae of parasite
mutiplv m 1t In addition to keep of fish in refrigerator (less than 1 - 4 °C)
not enough to destioy the parasite cyst as the parsitic cyst need 2 weeks

for destiuction when put i 1efrige:ator

It 15 evident fiom the results achieved fiom bacteriological
examunation of fish fiom Aswan area that the average count of APC of
water was 2 x 107 / em®  This indicate that the water fiom which fish

originate has low bacteiial count 1 e not suffering {from pollution

Also 1t was found that the average coliform count was 1/ cm® of
fish suiface This very low count of coliform indicate that there 1s no
fecal pollution and the presence of non significant numbers of coliform

may be due to fishing activity

The failuie to detect bacteria in muscles of living fish agree with
the finding of some authors who stated that the flesh and body fluids of
newly cought fish weie sterile and 1t seems probable that infection in

lIiving fish 1s kept down by continous secreation and slaughing of slime
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as protective baiier but 1n dead fish , the sliune certainly acts as good

medium tor bacterial growth

In addition to , 1t was found that there 1s no 1solation of primary
pathogens although there 1s some members of Enterobacteriaceae , the

presence of this bactetia may be due to water birds and f{ishing activity

Fish and shell-fish dono’t naturally cany a wide variety of
nathogens and those contaminating the maiketed products are normally
denived from cenvionment  such as pollution of water tn which they live

and improper handling after they weie removed from water

The floia of fish aie influenced quantitively and qualitatively by
envitonment and season and aie a reflection of water mm which they

cought and 1f the watei 1s polluted the fish will certainly be polluted also

Moirover  theie was no variation in APC / ml or coliform / 100 ml
befoie and after Rowanda conflict , no pathogenic bacteria wete 1solated

fiom wate1 or surface and muscles of examined fish

Bacteria 1solated fiom fish surface and intestine 1n Cano area were
Escherichia coli from intestine and fish surface Klebsiella preumoniae

Enterobacter aerogenes and P1ovidencia alcalifact from fish surface

Enterobacteriaceae 1solated fiom fish species i Cairo area showed
that Escherichia coli peiform 425 % ofisolated organisms from fish
sutface and 81 4 ot 1solated oi1ganisms {iom the intestine  While Stugella

dysentrae weie 1solated only from fish surface and perform 4 2 % of
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1solated organisms Both two organisms cause intestinal disorders in

marn

Bactena 1solated ftom fish muscle , gills , intestine and fish surface
fiom Manzala Lake were Aeromonas hydrophila ( from intestine ) ,
Escherichia colt { tiom [ish surface , intestine and gills ) ,
Staphylococcus aui eus ( from {ish sutface ) , Staphylococcus epidernudis
( fiom fish surface , muscle and gills ), Edwardsiella tarda ( from fish
surface , ntestine and gills ) , Crtobacter freundu ( from fish surface ,
gills and intestine ) , Proteus vulgaris ( {from fish surface, gills and

intestine ) and Klebsiella pneumoriae ( from fish surface , intestine and

gills)

It was noticed that APC and coliform counts on fish surface ( Lake
Manzala ) were very high (38 x 10° and 21 x 10 per cm? respectively ),
if compaied with APC and coliform counts on fish surface of Cairo areas

(12 < 10%and 15 pet cm?, tespectively )

Also , 1t was noticed that Aeromonas hydrophila was 1solated only
trom intestine It perform 105 % of identified isolates, wniie other

1solates were 1solated from both fish surface and intestine

Fiom previous observations , i1t was noticed that when Nile going
to northern Egypt , 1t will carry a heavier load of microorganisms because

the human activites along Nile River

Results of bacteriological examination in Alexandria area ( FlI-Max

aiea and Abokir area )} revealed that , high Aerobic Plate Count
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( APC ) and colilorm count / cm” of fish suiface and gm of muscle in

El-Max area while in Abokir area the APC / cm® and gm of muscle and

coliform count aie low

The wide 1ange variation in bacterial count between the two areas
may be due to contamination of water with sewage or high salinity in
Abokun area The high contamination of water with human sewage and

freshness of water in El-Max may decrease the die-off of bacteria

Staplvlococc:  1solates  from  El-Max  1eglon were higher
than that 1solated fiom Abokir region Staphylococcus
epidermidis  were  usually greater mm number than that
Staphviococcus saprophyticus ~ This may be related to the high

degiee of pollution 1n El-Max than that in Abokir region

Bacteria weie 1solated fiom dead fish obtained from
fishetmens , at El-Max and Abokir areas So isolation of bacteria

were marked fiom the muscle and visceral organs of fish in both

aieas

Bacterza were 1solated from surface of fish ( Tilapa |
Mugil, Siganus and Sharagesh sp ) and from muscle , hiver ,
kidneys and intestine mn high accounts This 1s due to bacteria
after fish deaths may invade the muscle and other organs from
intestine Results achieved 1eveaied that the total number of
bacterial 1solates fiom EI-Max aiea were higher if copmare with
that 1solated fiom Abokn aiea  This may be due to higher

contamination of El-Max area with sewage This results coincid
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with higher number of 1solates of Enterobacteriaceae from fish of

El-Max area ( 53 isolates ) than that of Abokir area (28 1solates)

Moteover , one 1solate of Aeromonas hydrophila and one
isolate  of Vibrio  alginolyticus wete 1solated from El-Sharagesh
and Siganus sp at El-Max area , while one 1solate of
Pseudomonas aeruginosa was 1solated from from Mugill sp at
Abokir area , all of these 1solates are of human origin and usually

casuing gastro-mntestinal disordeis

Animal and human wastes have been used 1n all parts of the worla
and for many counti:es to fertilise fields and ponds where fish and

aquatic vegetables ate giown

The muciootagnisms under choice of this article are most enteric
mictootaganisms fiom animals o1 numan origin , as well as others have

public health importance

In this study, virological methods depend mainly on viral antigen
detection , by different seiological techniques which are specific and
sensitive for viral antigen detection Some viruses cannot cultivate on

tissue cultwe or assay by the corventional cell culture techmique

2
because 1t needs many reqiurement , special equipments and laboratory
facilities  So, the immunochemical assay methods nave been developed
to detect such viruses as antigens ( Kapikian ez al , 1979 and Blacklow

and Cukor, 1980)
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The vanations of many viral antigen detection was illustrated in
Table (87) The highest percentage recorded were polio , Adeno and rota
viruses followed by hepatitis suiface B antigens ( HB ) and hepatitis A
( HA ) vnal antigens On the other hand meseals represent very low
petcent and no tubella antigen wasc detected The previous results may

attribute to the main sources of enteiic viruses which are faecal pollution
( Sobsey ,1976) The polio and some Adeno virus are mainly excreted

with faeces in large amount , both viruses are heat stable and resist to

different pH and chemicals ( Biberstein and Zee , 1990 )

Regaiding the rota virus 1s also one of enteric virus pathogen , the
considerable detectable quantitty must be mn high concentration and
examined in faeces and sludge itself The recorded percentage of rota
vitus 1n this study ( 1042 %) act as a mirror which reflect the highest
percentage of sewage pollution with rota virus Frankefal (1293)
1eported that 10ta survives in faeces for several months , some rota

vituses ate highly 1esistant to chlotination and can survive for a long

period 1n water supply

Hepatitts suiface B antigen and hepatitis A antigen mainly
excreted with faeces and urine of infected persons The Hepatitis surface
B antigen particles serve as the antigen for the most common diagnostic
tests These particles must be present in a laige number ( Robinson ,

1990 ) This explamned the low percentage of detection of both hepatitis

surface B antigen and hepatitis A antigen

Meseals was detected in very low percent and no rubella antrgen

was deteced These may be due to the primary site of mutiplication of
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both virus is presumed to be 1n the respiratory tract but the virus can also
demonstrat 1n the urine and faeces which are considered the important

sowces of infection n infants ( Stewart and Beswick , 1977)

Table ( 88 ) claifies the gtadually decrease of viral antigens as a
pathogenic oragnisms in different stabilization pond system ( from raw
sewage till matwation ponds ) which may attribute to many factors
related to the pond system as sewage treatment , dilution natural
inactivation , time factor , precipitation with sludge and oxidation
process which simeltenously reduce the wviral number without any
compansation of this number due to the wviruses are intracellular
otganisms ( Vismawathan , 1957, Melnick , 1957 and Andrew ef al
1995 )  Also the samples and sampling times are very important factors

and play an impoitant role in vual detection
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6- JUMMARY

A total of 700 Tilapia species and 220 Clarias lazera were
collected from Bahr Moies, El-Riah El-Tawfiki and their branches,

drainage canals and abbasa fish ponds

Exammation of the obtained fish revealed that only 57 78%
Tilapia species and 51 87% Clarias lazera showed obvious clinical
symptoms including excess mucus on the skin, emaciation with low body
weight daikness of the skin, black patches and o1 well demaicated black
spots on the body surface especially at the area of the caudal peduncle
and fins, minute haemorrhag’s on the skin, blindness and white spotted

eyes, enaliged abdomens and exophthalmia

Gross lesions were mainly muscle nodules of variable size and
colout, giey foct on the gill filaments, nodulated and marbling liver,
spleen and kidneys, presence of large macroscopic cysts in the branchial

cavity and kidney tissues, ascitic fluid in the abdominal cavity and eye

pouch

On microscopic examunation encysied metacetcariae, were found

in 81 14% and 85% of the examined Tilapia species and Clarias lazera

1espectively
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The highest incidence ot metacercarial infestation among both
examined and infested Tilapia species was found in the muscles of the
posterior thud (77 57% and 95 60%) followed by middle third (69 14%
and 85 21%), anterior thind (62 7% and 77 28%), gills (62% and 76 4%),
liver (29 57 and 36 44%), kidneys (23 29% and 36 44%), spleen (16%
and 19 72%) eye (1620 and 13 14%), skin (12 26% and 15 14%) and
fins (9 00 and 11 09%)

In Clarias lazera the maximum incidence of metacercarial
mnfestation i both examined and infested fish was found 1n the muscles
of midd! third (85 00% and 160%) followed by anterior third (71 36%
and 83 95%), posterior third (62 27% and 79 14%), liver (49 55% and
58 28%) gilts (40 91% and 48 12%), kidneys (31 36% and 36 90%) and
spleen (19 55 and 22 99%)

The highest incidence of metacercarial infestation in Tilapia
species was found in {ish of 100-150 gm and that measuied 20-25 cm in
length, while in Claiias lazera 1t was found 1n fish less than 200 gm

weight and of length less than 30 cm

The highest incidence of infestation among Tilapia was found in
July (96 22%) and March (94 44%) and the lowest in November

(6521%) In Clarias lazera the highest wcidence was found i June

(100%) and November (100%) while the lowest recorded 1n January
(68 42%)

The maximum incidence of infestation 1n Tilapia was recorded
duting summer (90 30%) followed by spring (87 58%) and winter
(85 96%) while the lowest was reported during autumn (65 57%) In
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Clar 1as lazer a the highest infestation rate was found 1n summer (91 24%)

followed by spring (87 43%) and winter (83 25%) and the lowest was

obtained dutig autumn (70 04%)

The maximum number of encysted metacercariae per gram

muscles and other oigans among tilpia was found n the muscles of the
posterror thud (34 936 /gm) tollowed by that detected in middle third
(23 21/gm), anterior third (13 23/gm), liver (4 05), fins (3 38), skin

(3 44) kidney (2 84), spleen (1 92), eye lenses (1 24) and 1n branchial
cavity (0 16)

The highest number of metacercarae (per gram) was recorded
during spting i the muscies of postetior, (62 87), middle (38 36) and
anterior thud (21 35) as weil as 13 skin (12 46), fins (11 19) Liver (5 42),
kidneys (4 86) and spleen (2 94) Whiie the lowest number was detected

during autumn

In Clarias lazera the maximum number of encysted metacercariae
per gram muscle and other organs was reported in muscle of midd! third
(51 893) followed by anteitor (33 294), posterior third (24 738), l.ver
(5 86), kidneys (3 66) and spleen (1 52), with respect to the effect of
season, the highest number was fourd during winter and the lowest

1ecorded during autumn

The encysted metacercariae obtained from [ilapia species were
ideatified as  Piohemistomatide, Diplostomatide  Haplorchide
Hetetophvide, Echinostomatide, Euclinostomatide and Clinostomatide,

metacercariae, while those 1ecovered from Clarias lazer a were found to
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be belonging the lamilies Prohomistomatide, Diplostomatide,

Haplorchide and Cyanodiplostematide

I istopathological 1eactions around the encysted parasite 1n fish
muscle and organs varied i severity according to the species of the
infested metacercatiae In muscle the inflammatory reaction was
represented by aggregation of lymphocytes, macrophages, esinophilic
granular cells and melanin-cairying cells Degenerative and necrotic
muscular changes beside pressure atrophy, were also found Kidney
tissues showing aggiegation of lymphocyles, macrophages and excessive
number of melanin-caiying cells, in addition vacuolar and granular
degeneration of tubular epithelum and somesort of haemorrhage
between kidney tubules and around parasitic elements Some tubules
sufferted fiom nectobiotic changes with coagulative neciosts of their
epttheitum atrophy of capillary tuft of the glomeruli and edema n

Bawman’s capsule

Moreover the infested liver showed granulomas and parasitic
nodules, dissociation of pancreatic acii and coagulative necrosis of
hepatocyts The mlested gills showed presence of multiple small sized
parasitic cyst causing pressure atrophy on cartilagenous specules of the

gill filaments or ending with cartilagenous hyperplasia or metaplasia

All the previously described species of metacercailae were
experimentally fed to week-old chicks, baby chicks, day-old ducklings

(pickini and balady), squabs, quails, hetons and mecorhens

Heavely infested buds showing obvious clinical symptoms and

lesions and therr mtestine contained different species of trematode
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woirms The tccovered tiematodes dentified as Diplostomum 1bis sp
nov, Diplostomum  niloticus sp nov, ornithodiplostomum,
Echinochasmus japonicus Echinochasmus beleocephalus,
Nephy ostomum ramosum  Apharyngistrigia ibis, Prohemistomum vivax,
Mesostephanus (M) appendiculatus, M fajardensis, M flap,
Paracenogommus  ovatus  Holostephanus volgensis, Heterophyes
equalis Heterophyes dispar, Pyigidiopsis genata, Pyigidiopsis summa,
centrocestus armatus, Ascocotyl mncintochi, Metagonimus yokojawa,

Haplorchus pumilio Haplorchis yokojawar and Haplorchis disca

Histopathological changes in the intestine of infested birds with
mature worms showing hyperplastic proliferation of mucus gland at the
wall of intestinal ciypts especially at the basal portion and in areas
neighboinmng to attachement ol parasite while at the site of the parasite
the intestinal wvilli revealed lake of mucus glands with necrosis of
epithelial lining, dilated blood vessels in lamina propiia associated with
few number of inflammatory cells Sometimes the intestine showing
sever destruction of the epithelial lining and theu crypts displayed
excessive haemoirhages and leucocytic infiltration between intestinal
glands In some cases the intestinal lumen appeared as a bag filled with

neciotic debiis haemoithage’s and few number of inflammatory cells

For studying the etfect of temperature on the viability of the EMC,
a total of 422 Tilapia fish and 120 Clarias lazera were collected from

Bahr Moies, El-Riah El-Tawfiki and their branches and drainage canals

Regaiding to the effect of heat on the viability of encysted
metaceicaiiae, boiling of the infested Tilapia and Clarias lazera, for 5

minute were sufficient to loss the viability of the cysts, while frying of
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infested Tilapia and claiias lazera for 5 minute were quite sufficient o
loss the viability of the cysts {found in small and medium sized fish while

10 minute were tequited for cvsts laden 1n the muscles of large sized fish

Grilling of the infested Tilapia on each side for 5 minute weie
sufficient to lose the wviabihity of encysted metacercanae found in small

size while in medium stzed fish the viability lost after 10 minutes

Chilling of the iwnfested Tilapia at 4 °C revealed that the
encysted metacaceicaitae  of Diplostmatide and Echimostomatide
showed 1apid lose in thewr wviability on the second day post
chilling On  the othet hand the encysted metaceicaiiae of
Piohemistomatide, Haploichid Hetercphyid,  Diplostomatide,
Euclinostomatide  and  Echinostomatid  loss  then  viability
completely at 18,17,15,148 and 5 day post chilling respectivelly
While  the encysted metacercaiiae  of  Prohemistomatidae,
Haplothcide  Diplostomnatide and Cyanodiplostomatide  1ecovered
fiom the infested Clarias lazera lost their viability at 14,12,14

and 16 day post chilling respectivelly

The encysted metaceicariae infested Tilapia fish lost their
viability by fieezing at -4°C or -5°C, -10°C, 15°C and -20°C for
Piochemistomatide after 48, 32, 24 and 16 hours post freezing (PF)
respectively, for Haplorchid after 40, 32, 24 and 16 hour PF,
1espectively, for Diplostomatide after 32, 24,16 and 8 hours PF
tespectively, for Echinostomatidae at 24, 1616 and 8 hours PF
tespectively and for tuclinostomatidae after 32,24,16 and 8 hours

PF respectively
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In miested Clarwas lazera the  obtammed  encysted
metacercariae lost thewr viability by freezing at -4°C or -5°C, -
10°C  -15°C and -20°C for Prohemistomatide after 32,24,16 and 8

houtrs PI 1espectively, for Haploichide after 32, 16,16 and 8 hours

PF 1espectively, for Diplostomatidae after 24, 16,16 and 8 hours
PF i1espectively and for  Cyanodiplostomatidae after 32,24, 16 and

16 how PF iespectively

The results from the bacteriological study indicated that the
absence of bactennal contammation 1 the muscles m all fish
samples from all ocalities On the other hand , the bacterial load
on the fish surface reflected the degiee of water contamination
Levels of APC / cmZ and coliform / cm2 of fish surface wete
highest 1n samples from the polluted water of Lake Manzala and

the lowest levels weie obseived in samples of fish from Aswan

In conclusion fiom this bacterioiogical study , while Nile
goes to Northern Egypt , its microbial loads increase as a result of

increased human activites on the river which give 1t no chance

sufficient for self puiification of wate
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