
SUMMARY [2771 

The hIghest IncIdence ot metacercanal InfestatIOn among both 

examined and Infested Tiiapia speCIes was found 111 the muscles of the 

postenOl thlld (77 57% and 95 60%) follo'Wed by mIddle thIrd (69 14% 

and 85 21 %), antellOl thud (62 7% and 7728%), gIlls (62% and 76 4%), 

lIver (2957 and 3644%), kIdneys (2329% and 36 44%), spleen (16% 

and 1972%) eye (1620 and 13 14%), skm (I2 26% and 15 14%) and 

fins (9 00 and 11 09%) 

In Clanas lazera the maxImum mCIdence of metacercanal 

mfestatlon lJ1 both exammed and Infested fish was found In the muscles 

of mIddI thud (8500% and 100%) followed by anterIOr thIrd (71 36% 

and 8395%), posterIor thIrd (6227% and 79 14%), ltver (4955% and 

5828%) gIllS (4091% and 48 12%), kidneys (3136% and 3690%) and 

spleen (19 55 and 22 99%) 

The hIghest incIdence of metacclcdnal mfestatIOn In TtlalJIa 

species was found 111 fhh of 100-\50 gm and that measuled 20-25 cm In 

length, whIle In ClallaS lazera It was found In fish less than 200 gm 

weight and of length less than 30 em 

The hIghest mCIdence of mfestatIOn among TIlapIa was found In 

July (9622%) and f-;{arch (9444%) and the lowest m November 

(6521%) In Clanas lazela the hIghest mCldence was found 111 June 

( 100%) and November (100%) wIllIe the lowest recorded II1 January 

(6842%) 

The ma,(IlTIum IncIdence of InfestatIOn In TIlapla WdS rec-orded 

dUllng summer (9030%) followed by sprmg (87 58%) and WInter 

(8596%) whIle the lowest "as reported durmg autumn (65 57%) In 
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Morozov (1952) mentIOned that Metagonzmus yokogawaz 

mfectIOn of man and carnIvores causmg catarrhal mflammatIOn of the 

ahmentmy canal 

Watson (1960) found that heterophYId flukes mfectIOn m man had 

been assocIated WIth dIanhoea and some vIsceral complIcatIOn 

Gomaa (1962) found two EgyptIan patIents suffenng from 

pulmonary complIcatIOn due to heterophyes mfectlOD 

Hamed and Elias (1970) found that when man eat not well 

cooked fish contammg hvmg metacercanae, till reach hIS small mtestme 

they hatched and ..lUached thcl11~clves to mucosa and matUJ ed These 

worms may cause superficIal necrOSIS of the mucosa In heavy 

mfestatIOn, they cause sever vIsceral pam, dlscomfert m the abdomen and 

diarrhoea sometImes the eggs ofheterophyes go to the lymphatics VIa the 

mucosa and I11Iglate to bram, myocardIUm, heart valve, lungs and 

mesentery and may lead to seilOUS damage e g myocardItIS, heart faIlure 

or even bram haemorrhage 

Dlppon and Widmer (1976) collected Opisthorchzs Jelzneus 

flukes from ductus choledoChUS from a woman sufferemg from blhary 

cohc at operatIOn They also added that the patIent had been mfected 

from eatmg fish 

Boulos et al (1981) exammed the small mtestme of 

expeilmentally mfected hamster with PygzdLOpszS genata The mtestme 
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showed browmsh dots (representIng the adult wonns), edema and 

hyperaemIa of Its proxImal part HIstopathologIcal studIes revealed that, 

most of the WOlms wele deeply lodged between the vdh and only few 

we] e seen In the lumen of the Intestine, the vIllI at the SIte of infectIOn 

were stunted thInned cut wIth WIdenIng of the intervillous spaces, 

occasIOnally the mucosa was flattened wIth loss of the VIllous processes, 

iOCI of cellula! leactlOl1 (histocytes, lymphocytes and few plasma cells) 

observed In the connective tIssue In the lamIna propna, the underlymg 

submucosa thIckened by edema, a mIld dIffuse cellular InfilteratIOn 

(hlstocytes, lymphocytes and plasma cells) and dIlated lymphatIC vessels, 

and hyperplastIc peyer's patches at the SIte of pal aSI1Ic mfectIOn 

Bmdsell and CllIlstensen (1984) found that expenmental 

InfectIon of mouse wIth Echmostoma caprom, assocIated wIth gut 

dIlatIOn The tissue reactIOn reveaJed VIllous atrophy, heIghtened vIllI, 

Incleased crypt number, declease In blUsh borders and goblet cells and 

atlOphy of the CllculaI musculature 

Hyung Lee et al (1984) collected the eggs of HeterophYIds 

(Metag011l111 us yokagawal Heterophyes heterophyes nocens, 

Heterophyes contmua, Stellantchasmus falcatus and PygldlOpSIS summa) 

flom the feces of patIents suffered from gastl omtestmal symptoms wIth 

hIStOry of eatmg law flesh ofbraklshwater fish In Korea 

Jong et af (1985) repOlied cases of humen InfectIOn wIth 

Hetelophyes hetelOphyes nocens All were mullet eaters and had clImcal 

manifistatIOn of general malaIse ,gastromtestmal 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 et at (1988) descnbed the gross findmg of the gumea 

pIg lIver Infected expenmentally wlth Clonal CUS sne~SIS were 

lemalkably enlalged IJ1 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 In the bIle ducts, tortuous and Irregulerly dltated bIle ducts 

wIth CystIC changes and Widened p0l1aI space, egg granulomas around 

the bIle ductules In addItIOn the eplthlIa of bIle ducts showed paI1IaI 

compreSSIOn atlOphy, edematous prolIferatIOn, thickeness and 

pCllduLlllal fibloSI\ dl_compalllcd by pcnductual Inflammatory cell 

l'1filtel atIOn 

Stual t and Bernard (1989) reported that expenmental InfectIOn 

of domestIc chIcks wIth Echmostoma capronl accompamed by unkempt 

feathers, watery dIarrhoea and WIght loss In addItIOn the mfected Ileum 

showed atrophIc vIllI, hypertrophIed Gircular musculature wltn collagen­

lIke fibeis and haemonhaglc zones, the brush border of epIthelIal cells 

and goblet cells were absent III the mucosa, and abraded mucosa due to 

cephalIc spIlles of the worms whIch showed tIssue plugs 111 theIr suckers 

Mondal and Bakt (1989) descnbed that catarrhal and 

haemonhaglc enteIltls were assocIated With natural mfectlOn of 

Echmosto'na f evolutum In domestIC ducks HIstopathologIcal 

exammatIOn Ievealed sloughmg off vIllI epithellUm and mcreased 
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numbers of goblet cells m the vIllI as well as m the glands, and marked 

cellular rec.'lction m the lamma propna assocIated WIth cross sectIOn of the 

palasltes 

Shalaby (1992) obtamed Alzptrema tzlapzae n sp from the small 

mtestme of dogs fed on tJlapla muscles contained encysted 

metacelcallae 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 

eplthebal cells of vIllI lymphocytic mfilteratlOn of mucosa, hyperplasia 

and neCIOSlS of burner's gland, mononuclear cellular mfiltratlOn and 

edema of submucosa In additIOn the Iheum showed over destructIOn of 

Villi, the epithelIal cells wele hyperplastiC and pyknotIC m somf cells, 

lymphocytiC mfiIteratlOn and congested blood vessels of submucosa and 

mononu .. ..lear cellular mfiltelatIOn of subseIOsa 

Sung et at (1993) studied the expenmental mfectIOn of rates WIth 

CIanO! ChIS smenSIS metacelcanae The adult fluke were located In the 

mtrahepatic bIle duct of the liver and assocIated WIth prolIferatIOn of 

eplthehal cells of the bllIary mucosa 

Pedro et at (1992) repOlted human mfectlOn by phaglcola sp 

dUl mg stool exammatlon All mfected patlent who ate raw mullet sp SIX 

of the nme patIent suffered from flatulence and four had dIarrhoeal 

epIsodes In addItIOn the authors also found that SIX patIent showed slIght 

eosll1ophlha 
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Mabdy et af (1995) studIed the hIstopathologIcal exammatIOn of 

pUppIes and kittens expenmentally mfected wIth metacelcanae from 

lJiapla "pecles The adult fluke wele seen m the mtestmal lumen, the 

ll1testmal 1 eaction at em ly stages was characterIzed by vascular dIlatIOn, 

hyperplaSIa and hypertrophy of the mucus cells and exceSSIve 

accumulatIOn of tIssue debns over the mucosa of the lower mtestme 

Seven days post mfectIon, l110delate tIssue leactIOn were notIced, 

charactenzed by atrophy and decrease m the number of mucus glands m 

the area of paraSItIc elements, fibroblastIc prolIfelatIOn whIch replaced 

the mtestmal mucosa, numerous mflommatory cells mamly macrophages, 

lymphocytes and small SIze eosmophIlIc cells The mtestmal crypts 

showed dIstr uctlOn of mucosa and edema at the pomt of mterance of the 

IIlfested paJaslte 

9- ElemmatIOn of Encysted metaccrcaIae 

a Effect of chIllIng and freezmg on the ViabIlIty of the encysted 

metacercanae 

KawaI and Yumoto (1936) found that cats, dogs and rabbltes 

could be mfected wIth trematodes by expenmental feedmg on mfested 

fish pI eserved mice fO! 5-10 days 

CaIIot (1939) mentIOned that the encysted metacercanae were 

killed by [reezmg [01 24 hOUl 
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Hamed and Ehas (1970) recorded that Heterophyes heterophyes 

metacercallae m the Infected mullet were survIved for 30 hours when the 

fish stOlcd at -10°C 01 -200 e and WCIC klllcd aftcr 33 hours at both 

deglee 

Ghlttmo (1972) and Roberts (1978) suggested that deep freezmg 

of fish muscles at -10oe for 24 hours was sufficIent to destroy the 

encysted metacercanae 

Fahmy et af (1980) lepOlted that fleezmg at -4°C was found to be 

lethal to metacelcanae of Prohemlstomum VIVax m 36 hours and for 

HaplO1chlS PU111llzo metacelcanae m 48 hours 

Magda et af (1981) found that 33% of metacercanae of 

pygZdZOpSIS genata of TIlapIa speCIes developed to adult worms In whIte 

mlce The recovery rate decleased from 33% to 20% and 3% when 

metacercallae obtamed from fish frozen at -4°C for 4 and 7 days, 

respectively whIle freeZIng for 10 days kIlled all metacercanae 

Blo·wn and Neva (1983) suggested freezmg of fish muscles at 

10°C for 24 hours to kIll the encysted metacercanae Heterophyes 

hetel0phyes A1etage11lmus yokogawaz and Clonel chzs sznensIs 

Mahmoud (1983) studIed the effect offreezmg on the encysted 

metacelcallae of Heterophyes heterophyes He recomended SImple 

fleezmg at 2°(, fOI a penod not less than 9 days and deep freezmg offish 

muscles at 20 0 e fOi 48 hours to ensure kIllIng of metacercanae 

-



REVIEW OF LITERATURE [49J 

Shalaby (1985) recorded that freezmg at 18°e for 24 hours 

mhIblted the motIlIty of Clan as lazera metacercanae (Mesostephanus 

sp) whde coolIng at looe IIlhlbll the motility of the mfested 

metacelcanae on the 5th day 

EI-Bonhy et al (1988) suggested freezing as a method of 

treatment of fish (Clanas Lazera) mfected wIth encysted metacercanae 

of Cyanodlplostomum azlml, Mesostephanus appendlculatus and 

ProheJ11lstomum VlVax They found that adult worms were obtamed from 

chIcks fed on Infected muscles frozed at 200 e for 7 days would kIll the 

pm asHe and show negative result 

EI-Sherbmy (1988) studied the effect of freezing on the infectIvIty 

of metacercana obtaIned from Tzlapza m/otlca (stephanopora spp, 

PygzdlOpS1S genata, Echmochasmus perJoleatus, Heterophyes 

heterophyes, Haplorchls pumzllO and HaplorchOldes speCIes) He found 

that freezmg at soe for 24 hours lethal to stephanopora sp and Echmo 

chasmus pelfoleatus, for 48 hour, was lethal for Heterophyes 

hetelophyes and fOl 72 hours was lethal for all the remaInIng types 

MOl eover 22 4% of these metacercanae were developed to adult worms 

In dogs, the recovery rate decreased from 22 4% to 1265% and 3 66% 

when mfested fish freezed at 5°e fOl 24 and 48 hours Freezmg for 72 

hours kIll all type of metacercanae and gave negatIve result 

rleezlng at -15°C k.I1l LchmocJulsmus pelfo!zatus and PygldlOpSlS 

genata aftel 24 hOUl sand aftel 48 hours all the prevIOUS types, In 

addatIOn to phaglcola tonga weI e kIlled The recovery rate decreased 
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from 20 10% to 5 99% when dog feed on muscles frozed at -15°e for 24 

hours whIle those I eClvemg fish freezed at - 15 for 48 hours showed 

negative 1 esult 

Youssef et al (1993b) studied the effect of chIllmg and freezmg 

on the vlabdlty of encysted metacel canae of Clarzas Lazera and Tzlapza 

nzlotlca They found that metacercanae still vIable at 4°C for 24 hours 

and 48 hours m both Tzlapza nz/otlca and Clan as lazera mfected 

muscles, whIle, metacercanae of both fish type were killed when freezed 

at - 10°C aftel 24 hours 

b Erfcd of hC~lt on thc \I~lblhty of cll<.,ystcd mcta<.,crcandC 

BOIlIng 

Faust (1955) suggested tholOugh cookmg of fish before 

consumptIOn to kill fish parasItes of pubbc health Importance 

Hamed and EliaS (1970) found that the encysted metacercanae m 

muscles of mullet kept Viable at 1000 e for] 0 mmutes and at 500 e for 

180 l11111utes 

Reichenbach-KlInke (1973) concluded that all fish parasites 

which at e dangelous to man were kIlled by bOIlIng of fish 

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

at least 10 mmutes at 50°C was sufficient to kIll fish parasities 
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Mahmoud (1983) showed that heatmg of fish to a temperature 

45°C for 30 mmutes may safe guard agamst Heterophyes hetrophyes 

mfectlOll but plefelaJ 11Ighel tempelature accordmg to muscle thIckness 

EI-Sherbmy (1988) IllustIated that boIlIng of fish muscles at 

100°2 fm 5 ml11utes was sufficIent to kIll the encysted metacercanae 

whIch lodged m fish muscles 

Frymg. 

EI-Sherbmy (1988) found that fned of each sIde of Infected fish 

for 4 mInutes was sufficIent to kIll the encysted metacercallae lodged In 

Its muscle 

GrIlling 

Hamed and ElIas (1970) recorded the vlablhty of encYsted 

metacercanae m the muscles of2 forms 10,3 from 10 & 3 from 10 grIlled 

gnlled mullet m three respectIve trIals were not effected 

EI-Sherbmy (1988) found that gnllIng ofmfected TIlapIa speCIes 

for 4 mInutes In each sIde was not sufficIent to kIll the encysted 

metacercanae of Haplorchzs pumzllO and HaplorchOldes specIes, whIle It 

was adequate to kIll the encysted metacercanae of Echmochasmus, 

HeteIOphyes, Mesostephanus and Phaglcola specIes 

Youssef et al (1993b) recorded that gnllmg of pIeces of muscles 

of Tzlapw mfotlca fm 15 mmutes was enough to kIll the encysted 

metacercanae lodged III Its muscles 
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11- Bacteria 

BacterIa transm!tted to man from fish 

FIsh IS an Important vector In the transmISSIon of many 

lUlclOolgamsms to man These mlcroOlgamsms or pathogens may do not 

cause dIseases dIseases In fish and consldeled as accIdental passengers In 

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 Jaecalzs , 

KlebsIella spp and Yerszma enterocoiztlca 

1- Aer01110llas hvdroplllia : 

11 Aeromomasls lD human 

Shams of AelOlnonas hydlOphzla have been found to be 

responsIble for septIc mfectIOns, dIarrhoea , corneal ulcers , skIn 

InfectIOns , wound InfectIOns ( George et al ,1985), memngItIs and 

fatal InfectIOns In compromIsed cancer patients ( Heckerhng et al , 

1983 ) or as a lesult of AIDS or other chrome diseases (Flynn and 

Knepp, 1987 ) 

FUIthermOle , Aeromonas hydrophzla IS abundant In sewage and 

water contammated wIth sewage (Geldrelch , 1973 , Smeszko , 1974 ) 

Thus It was suggested that Aelomonas hydrophzla mIght serve as a 

wate! pollutIOn IndlcatOlolgamsm ( Schubert, 1976 ) 
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Although Aeromonas hydrophlla IS not considered a nonnaI 

inhabItant of the human gastromtestInal tract and although less than 1 % 

of healthy adults carry aeromonads m their guts (Von Graeventlz and 

Mansch , 1986 ) , yet the 10ie of Aeromonas hydrophda m human IS 

reCeIVing a great deal of attentIOn Stlams of Aeromonas hyd, ophrla 

have been found to be lesponslble fOi septIc InfectIOns , dIarrhoea, 

cOll1eal uIcel s , skIn and wound mfectIOns , menmgltls and fatal 

mfectIOns In compromised cancer patients ( Dean and Tost ,1967 , 

DavIs et al ,1978 and Joseph et al 1991) 

1 2 Aeromomasls In cultured fish, ammaIs and bIrds 

The first publIshed report of diseases In aquatIC anImals due to 

stlams of what wa'l plesumed to be Aeromonas hydrophzla were reported 

111 late 1800's ( Sallal clh , 1891 ) though the disease was probably 

common In Em ope throughout the middle ages (Amlacher, 1970) 

The Iole of a bacteilUm as the pflmary aetlOlogical agent of 

hemorragIc septIcemIa seemed well establIshed Smce the first reports of 

dIsease condItIons due to Aeromonas hydrophzla were documented, the 

dIsease has been recorded wah mcreasmg frequency m fish, reptlles , 

amphIbIan, InVe11ebIates and mammals IncludIng humans 

Motile mesophilIc aelOITIonads have long been associated with 

dIsease condItIOns 111 freshwater fish known by dIfferent synonyms 

dependIng In the speCIes of fish affected The InfectIOn has been called 

Bauchwassersucht In reference to Its chmcal sIgns, ascltls , InfectIOUS 

dropsy (carp), myoenteroheptlc syndrome ( carp) , red-mouth ( trout) , 
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red pest or red sore ( pIke) , motIle aero monas septIcaemIa ( MAS ) and 

ulceratIve dIsease syndrome (U D S ) (Wolke, 1975) , Wakabayashi 

ef of , 1981 ,Rahun et 01 1985, Toranzo et al ,1986 LJobrcra and 

Gacutan , 1987 , James et af ,1977 , Easa and Hatem, 1986 ) 

Lalher and Higgms ( 1988 ) lepOlted Aeromonas hydlOphtla was 

the pI edommant spedles from climcal specImens and was Isolated from 

pneumoma , wound mfectIOns , septIcaemIa and abortIOn m horses, 

cattle and pIgS So It was suggested that Aeromonas hydrophzla could be 

a potentIal pathogen for domestIc ammals and fish and may represent a 

potentIal reserVOIr of mfectIOn 

Glundcr and SJ(~gmann (1989) Isolated Aeromonas hydrophda 

f10m out of 1226 wIld bIrds The rate of IsolatIon from aquatIc bIrds was 

hlghet than flom buds oftellestllal habltates The same authors stated 

that mfectIOn may also depend on dIetary habltates and Aeromonas 

hydrophzla was Isolated more frequently dunng summel than wmter 

1 3 Taxonomy of Aerol1lonas Itvdrophlla 

Aelomonas speCIes have been descnbed under many synonyms 

over the years pIImanly because the taxon IS very heterogenous 

bIOchemIcally, antigemcally and genetically 

KJuvyer and van Nell (1936) p1Oposed that genus AelOmonas be 

used to encompass those microorgamsms that are phenotypIcally sImIlar 

to the enterIC group but motIle by means of a polar flagellum MIles 

and Miles ( 1951 ) noted that many orgamsms preVIOusly descllbed as 
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members of the genera Pseudomonas, Proteus, Bacillus and Aerobacter 

were really membels of the genus Aeromonas 

Smeszko ( 1975 ) m the 7 th edItIon of Bergey's manual , 

dIfferentIated three specIes of motIle aelOmonads based upon 

pathogenIcIty and bIOchemIcal tests , namely Aeromonas hydrophzla 

Ael01120l1as punctata and Aeromonas lzquefaclens , StudIes by Ewmg et 

at (1961), Eddy ( 1962 ), Page ( 1962 ) and Schubert ( 1976 ) , 

1 elterated the eXIstence of suffiCIent blochem1cal sImIlant1es to warrant 

the genus name but they dId not concul as to low the motIle aeromonads 

should be dIVIded mto speCIes In the 9 th edItIOn of Bergey's Manual, 

five subspecIes ale descnbed under the famIly VlbrlOnaceae Ael01110nas 

In d, opl7lfa , Ae! 011101W') hydlop/1lfa anaelogenes , Aeromonas 

hydrophlla preoteolytzca ,Aeromonas puctata punctata and Aeromonas 

punctat cavzae Both Ael omonas hydl ophzla hydrophzla and Aeromonas 

hydlophzla al101 ogenes weI e further subdIvIded mto two btotypes 

( Schbert ,1974 ) 

Popoff and Veron ( 1976 ), m a computenzed numencal 

ta'{ononmy study , exammed 68 sHams of Aeromonas for 203 

morphologIcal, bIOcherTIlcal and genetIc propertIes They concluded that 

Aeromonas punctata IS an Illegltmate synonym for Aeromonas 

hvdlop/1lla and suggested that the group of organIsms belongmg to the 

Aeromonas hyd, ophda-Aeromonas punctata taxons be claSSIfied as 

Aeromonas hy dlophzla and a new speCIes Aeromonas sorbza Through 

then taxonomIC analYSIS failed to dIfferentIate two clear bIOtypes m the 

Aelomonas hydrophzla taxon, they nontheless , propossed that the 
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speCIes could be dIvIded mto two subspecIes, Aeromonas hydrophlla 

sub hydrophzla and Aeromonas hydrophlla subs anaerogenes They 

<11<;0 suggested that ilel 01170110'1 hydlOpJlI/O subs proteolytlca be removed 

hom the genus 

Recently WIth the advent of molecular genetIcs Aeromonas spp 

have been recalssIiied mto a dIstmct 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 mclude Aelomonas medra ,Aeromonas veronll , 

Aelomonas Jandaez , Aeromona<; eucrenophzla and Aeromonas 

schubel til , repiesentmg twelve hybrIdlzmg gIOUpS as descrIbed by 

Cal nhan and Joseph ( 1990) 

1 4 MOl phologlcal and blOChcnllcal characteristIcs of Aeromonas 

Izydrop/ula 

ZImmerman ( 1980) CIted by Shotts and RImier ( 1973 ) 

reported the first Isolation of mlcroorgamsms WIth charactenstlcs typIcal 

fOI Ael omonas 

Ferguson and Handerson ( 1974 ) stated that wlthm the prevIOus 

50 year s addItIOnal bactella types were Isolated and they were tentatIvely 

placed mto the genus Aeromonas 

Chen and LevlD (1975) studIed the effect of temperature on the 

glowth late of Ae1Omona spp ,Amellcan types collectlon center 29063 , 
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and they noted that the optimum growth temperature was 30°C wIth no 

gIOwth bemg obsel ved at 45°C 

In Bergey's Manual of Determmatlve BacterIology (1974) , the 

ongmal defimtIOn of Aeromonas hydrophzla was emended to mclude the 

followmg salIent propertIes gram-negatIve staight rods , polar 

flagellatIOn ( generally monotnchous ) , facultatIve anaerobe , 

fermentatIOn of carbohydrates wIth formatIOn of aCId or aCId and gas, 

oXIdase posItIve , Ieducmg mtrates to mtntes , msensitive to the 

vibIlostatlc compound 2,4 diamIOno-6-7-dllsopropylptendme (0/129), 

and a guanme-cytosme content of 57 to 63 mol % 

Poppf and Veron (1976) found that Aeromonas hydrophzla IS a 

gram-negatIve , straIght lOd measullng approxImately 0 5 x 1 0 mIcron, 

usually has a smgle polar flagellum , facultatIve anaerobe ,ferments 

carbohydrates wIth formatIOn of aCId and / or gas, cytochrome posItlve , 

reduces mtrates , msensltive to the 0/ 129 vibnostatic compound, and 

DNA wIth G + C content of 57 to 63 % 

Shotts and Rimiel ( 1973) reported that a charactenstic yellow 

colony was obtamed when Aelomonas hydrophzla was moculated mto 

RImIer-Shotts ( R-S) medIUm mdicatmg maltose fermentatIOn Nmteen 

of the 20 strams tested produced yellow colomes 

Boulanger et af ( 1985 ) found that an Isolate of Aeromonas 

hl'dlOpl1l1a was oXIdase and mg111me dehydrolase posItIve ,produced 

aCId from manmtol , grew 111 0 % to 3 % but not m 8 % Nacl , was 
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negatIve for lysme decarboxylase and ornIthme dehydrolase ,dId not 

produce aCId flOm mosltol , and was msensitive to the vibnostatic 

compound 0 1129 

Hus et al (1985) found that Aeromonas hydrophzla can ferment a 

vallety of catbohydlates sevelal polysacchandes ( Table I ) 

Toranzo et al (1986) found that Aeromonas hydrophzla Isolates 

flom fish and watel tanks \Vele posItIve for B-galactosldase , fermented 

glucose and manmtol and plOduce mdole They were negative for 

ornIthme decarboxylase , mositol fermentatIOn , urease and produced 

hydlogen sulphIde from tnIOsulfate or tryptone deammase 

1 5 The clImcal forms and pathological lesIOns of Aeromollas 

ltvdlo"lllla mfectlOn In fish 

Aelomonas hydJ oplll/a mfectIOns m fish may be manIfested by one 

of the followmg forms 

An acute rapIdly fatal septicemIa, with few or no gross symptoms 

Internal congestIOn of organs , haemorrhagIc lower mtestltle and 

I11llsculatUle may be piesent 

2 An acute form w 1th dropsy ana scale protruSIOn 

3 A chIonIC ulcerous fOI 111 

4 A latent fOim wIth no symptoms ( carnelS ) 

Ventura and Grazzle (1988) descnbed two types of Aeromonas 

hydlophzla mfectIOn One caused systemIC mfectIOn m whIch 

AelOmol7as hydl opl1lla was Isolated [10m the skm and subjacent muscles 
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only The other type caused cutaneous lesIons They added that 

bIOchemIcal chalactellstlcs of the bacterIa Isolates and source of the fish 

wele not consIstently dlffelent In cutaneous and systemIC infectIOns 

Skin leslOns 111 fish with systemic and cutaneous mfectIOns were sImIlar 

Sohma n et al (1989) I eported that InfectlOn of strIped mullet 

( Mugzl cephalus ) wIth Aeromonas hydrophzla resulted In an acute 

septIcaemIa The disease was expenmentally Induced by Intramuscular 

mJectIOn , skm or gIlls scanficatIOn ,or by the oral route usmg pellets 

pm posely seeded with the bactella The organIsm was relsolated from 

the blood 1 - 2 days after mfectIOn The dIsease was characterIzed by 

emly mflammatory and prolIferative changes and later by necrotic 

changes III dlffel ent 01 gans They added that enterItis and hepatIC 

neClOSIS were consIstently found but surface lesIOils were not 

pathognOlTIlc fOl these lIlfectIOlls III mullet Death of Infected fish was 

attllbuted to bactellaI tOX1l1S which caused necrOSIS of parenchymal 

organs and soft tissue structures 

LawhavIUlt et a/ (1991) stated that atherosclerosIs lesIOns were 

pI esent m blood vessels of the lateral musculature of gold fish hlJected 

I / m with Aeromonas hydlophzla The organIsm was relsolated from 

lesIOns and fr0111 the hldneys of the l11Jected fish 
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Table ( 1 ) BlOchenllcal reactIons of Aelomonas Itydroplula 

Substrate Type of reactIOn 
Monosaccharides 
AIabll10se A-G 
FlUctose A-G 
Galactose A-G 
Glucose A-G 
Mannose A-G 
Dlsaccharldes 
CellobIose A-G 
Lactose A-G 
Maltose A-G 
Sucrose A-G 
Tiehalose A-G 
Po)) sacchalldcs 
Algme 1-1 
Cellulose H 
ChItm H 
Dextnn A-G 
GJycogen A-G 
Pectm H 
Starch H 
Sugar alcohol 
GlayceroI A-G 
Manmtol A-G 
Glucosldes 

Esculm H 

Salicm A-G 

Galactoside 

ONPG H 

ComplIed by Hus et af (1985) 
A aCId pioductIOn , G gas productIOn, H hydrolYSIS 
ONPG O-mtiophenyl-B-D-gaiactopyranoside 
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1 6 Pathogemclty of Aeromonas hvdrophlla 

Pathogemclty of AelOmonas hydrophzla may be attrIbuted to Its 

toxIgenIC pi opertles The PloductlOn of these tOXInS vanes among 

Aeromonas hydrophzla Isolates A number of potentIal factors may 

mfluences the vIrulence of the OI gamsm These mcludes enterotoxms , 

cytotOX1l1 hemolys1l1s plOteases, hpases and Jeucocldms ( Glonase, 

1974 , Trust et ai, 1979 ,Allan et al , 1981 and Thune et ai, 1982a 

and 1982 b) 

HoweveI , Janda et al (1985) studIed the vIIulence markers of 

Aeromonas speCIes and found that there IS no correlatIOn between hIghly 

VIrulent Aeromonas Isolates and phenotypes assocIated WIth 

entelOto,{lgel11clty , Iwel1lolytlc actIvity and cytotox1I1 productIOn 

Lellng and Stevenson ( 1988 ) Ieported the major extracellular 

pIOteases of Aelomonas hydlophzla straInS NRC 505 and A TeC 7966 

wele thermostable metallo-protease (Tsmp) and thermolabIle senne 

protease (Tlsp) Most Ael omonas hydrophzla strams produced both kmds 

Santos et al (1989) studIed haemolytIc and agglutmatmg 

actIvItIes of motIle aeromonads Isolated flom fish and the results 

suggested that haemolysm could be an Important factor to the 

pathogemsls of a partIcular stram, but ]t was not '\ Irulence determmant 

m all motIle Aeromonas spp 

Pamagua et al (1990) found that when ram bow trout were 

mfected mtramusculaI ly WIth dIfferent motIle aeromonads , 72 % of 
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4.eromonas hydrophzla Isolates and 63 % of Aeromonas sorbLG Isolates 

were vIrulent On the other hand, lower vIrulence was reported when the 

m11 apelitoneal loute of maculation was used 

Viola Zakl ( 1991 ) found that Aeromonas Jandaez almost all of 

Ael01110110S hydlophda Isolates were able to produce elastase, where as 

the other numbers of Ael omonas spp faIled to elaborate thIS enzyme 

SlOutas et al (1991) reported that Aeromonas hydrophzla was 

Isolated from leSIOns of dIseased fish (common carp) TransmIssIOn 

expenment wIth Isolates usmg mIrror carp ~howed that Aelomonas 

hydrophzla strams mduced IdentIcal clImcal and pathologIcal pIctures 

attel mtla-and I 01 subcutaneous II1JectlOn Extlacts of the Aeromonas 

hydrophzla Isolates as Vvell as supernatent of culture bOU1llon were tOXIC 

for carp and mIce mdicatmg the presence of endo and exotoxms Th 

results ploved that carp erythrodermatItIs ( CE ) may be caused by 

dIfferent bactena mamly Ael omonas hydrophzla 

Table ( 2) TOXinS produced by Aeromonas /zydroplllla and theIr 

possible effect ( after Sollman, 1988 ) 

TOXIn Effect 

Haemolysm LYSIS of red cells of rabbIt, gumea pIg, sheep and fish 

NecrotIzmg tOXIn NecrOSIS of the skm of carp and whIte mIce 

Leucocidm Lethal effect on whIte mIce 

CytotOXIn LYSIS and vacuolIzatIOn of fish cell cultures 

Enterotoxm PossIble gastroententis m humans 
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1 7 MotIle Aerol1lonas • sephcaeml3 In Egvpt 

MotIle Aeromonas septIcaemIa ( MAS ) caused by Aeromonas 

111 dlOplll/a \\a<> I CpO! ted fOI the fil .... t tllll(" 111 egypt dlllong ('dtfi~h 

( C/afleS lazzl a ) by Amm and Elsa ( 1982) The dIsease caused 

consIderable losses m both prIvate and governmental fish farms as well 

as hatchelles 111 uppet and lower Egypt ( Ahmed, 1983 , Enany , 1983 , 

Amm et of ,1985) 

Natural outbl eaks of MAS wet e descnbed In the common carp 

( Cl'P'll7US CaT PIO ) ,cat fish ( Clanas lazera ) and Tzlapza nzlotzca and 

the main chmcal sIgns and gross pathologIcal lesIOns were recorded 

The clInIcal sIgns lepOl ted by Ahmed ( J 983) from observations 

on Tzlapla 11l1otlca naturally Infected wIth Aeromonas hydrophzla 

mcluded redness of the skm , especIally at the ventral part of the 

abdomen that extended to the caudal part including the anal onfice The 

skm was dark In 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 

flUId In pelltoneal cavIty In fish that survIved for one week post­

'noculatIOn the Intestmes were congested and filled with pink yellOWish 

mucous The lIver was enlarged WIth minute hemorrhages and multIple 

necrotIc fOCI The kJdney appeared hypermlc and the spleen was 

enlarged Most of these symptoms and post-mortum leSIOns were 

notIced In naturally Infected carp by Enany ( 1983 ) and III TzZapza 

m/otlca moculated WIth Ael omonas hydlophzla ( Sollman, 1984 ) 



REVIEW OF LITERATURE [ 64] 

Faslal et al (1984) studIed the dlstnbutIOP of Aeromonas 

hvdlOphzla m Olgans and blood of naturally and expenmentally 10fected 

0, coc. 111 01111,\ mIotIc. /{\ l~oldtIon tJ 1<1ls of ACI ()l11ona~ hydrophda from 

expelimentally mfected 0, eoch1 onus nzlotlCUS revealed the presence of 

the orgamsm 10 the kidney ( 80 7 %), spleen ( 77 2 % ) , heart blood 

( 68 4 %) ,lIvel ( 59 7 % ) , bram ( 45 6 % ) and eye ( 43 8 % ) of fish 

exammed At early stages of 1OfectIOn Aeromonas hydrophzla was 

detected from the heart blood and spleen m large numbers than from any 

othel OIgans exammed By the progress of mfectIOn, the number of 

Ael0l110naS hydlophzla mcreased plOgressively m the kIdney Most of 

the symptoms were observed between the 3 rd and 7 th day post-mfectIOn 

whele the tItre of Aelomonas hydrophzla In the kIdney was at Its peak 

From observatIOns on Tzlapza nzlotlca raIsed m ponds In Upper 

Egypt and naturally mfected wIth Aelomonas hydrophzla AmID et al 

( 1985 ) repOlted two mam forms of MAS (acute and chrome) The 

acute form was charactenzed by redness and mflammatlon of the skm 

and membranous portIOn of the fins, marked abdommal dIstensIOn and 

bIlateral exopthamla The chrome form was marked by varIOUS 

haemoll haglc patches all ovel the body, dark dIscoloratIOn of the skm , 

together wIth roughness of the scales and theIr detachment from some 

parts of the body Not uncommonly ,ulceratIOn of the epIdermIs and 

shght abdol11maI distensIOn were observed 

Falsal et al (1989) reported thm: m Egypt the bactenum was 

lesponslble fOl losses between 10 and 70 % among farmed Tllapla The 

LDso of 17 Isolates ranged from 103 to 104 bactena 
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Sollman et al (1989) rep0l1ed that the sImultaneous mfestatIOn 

With LeT naea sp and Infection with Aeromonas hydrophlla can be 

attllbuted to lI1JlIlcd skill bdlllCI by Lernaea sp aIIowmg the 

opportumstlc Aelomonas hydrophda to Invade the fish body and to 

Induce mfectlOn 

Solaman et af (1989) mduced expenmental mfectIOn wIth 

Aeromonas hydrophzla In common carp by mtramuscular maculatIOn of 

24 x 10 7 vIable cells I fish and found that the orgal1lsm colonIzed the 

llvel , kidney and spleen, and It could be detected up to one week after 

InjectIOn 

Sohman and H.lSSlcb ( 1990 ) reported that after 1I11ramuscu]ar 

InOCulatIOn of common carp With dlffeient gram-negative orgamsms , 

Aeromonas hydrophila mduct'd the most severe changes, followed by 

Aeromonas SOl bza and Salmonella ententldzs whereas Salmonella 

tshwznge was the least VIrulent to thiS type of fish 

Sollman et af (1991) reported that an Isolate of Aeromonas 

h)dlOpl1l1a was pathogeniC to common and fall under the category of 

high virulence, With LDso value of 1043 The overcrowdmg m the pond, 

high temperature , together With stress assOCiated WIth the presence of 

Tllchodma sp could be contrIbutmg factors to the prolIferatIOn of 

Aeromonas hydrophzla mducmg an epIzootIC 

VIOla Zakl ( 1991) Isolated Aeromonas hydrophzla, Aeromonas 

SOl bza , Aelomonas velonu , At::lomonas Jandaez and Aeromonas 



REVIEW OF LITERATURE [ 66] 

schubertll from naturally mfected catfish Aeromonas hydrophzla and 

Aeromanas vel amI were able to produce a dIsease condItIOn when 

moculated mto Tdapm whIch was chalactenzed by hqUlfactlOn and 

haemOl rhages arround the sIte of moculatIOn Aeromanas sorbza and 

Aeromonas cavzae faIled to produce any extemal leSIOns even after a ' 

7-day observatIOn pelJod 

2. Salmonellae: 

In man all founs of Salmonella mfectIOn enter VIa the oral route 

and may ploduce eIther or subclImcal mfectIOn Salmonellae may 

produce 3 mam types of dIseases, but mIxed forms are frequent 

2 1 Tbe enteriC fever ( Salmonella trphl ( typbOid ) , Salmonella 

paratyplll , Salmonella scllOttmullesSI , etc (paratyphOid) 

Orgamsms mgested wIth contammated food or drmk reach the 

small mtestme flOI11 which they enter the 1l1testmallymphatIcs They 

then travel VIa the thoraCIC duct 1I1to the blood stream and are 

dIssemmated 1I1to many organs mcludmg the mtestmes where orgamsms 

mutlply m lymphOId tIssue and are excreted m the stool 

The outstandmg lesIOns are hyperplasIa and necrosIs of lymphOId 

tIssue, focal necrosIs m the liver and mflammatory of the gall bladder 

2 2 Sephcemlas ( Salmonella cllOleara SUlS ) 

Eady mvestlOl1 ofthe blood stream follows mfectIOn by oral route 

, although mtestmal mvolvment IS often absent The orgamsms are 
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\\- Idely dIssemInated and tend to cause focal suppuratIOn , absesses, 

menIngItIs osteomylItIs, pneumonIa and endocardItIs especIally In 

debilItated hosts 

2 3 GastroenteritIs (Salmonella tvplumunum , Salmonella ententldiS 

and Salmonella del bv ) 

Symptoms appear after only 1 - 3 days InCUbatIOn whIch suggests 

that mgestIOn oflarge number of organIsms results In a vIolent IrntatIOn 

of mucous membl anes Usually InvaSIOn of the blood stream and 

dissemmatIon of InfectIOn to other organs does not occur 

In fish Salmonella IS excreted In faeces of mfected ammals and 

watel IS contammated by It flom whIch fish contract thIS microorgamsm 

and tIansmlt It to man wIthout gammg any dIseases 

2 4 IdentIfication of Salmonellae 

241-l\iorphologlcalldentlficahon (CruIckshank et al ,1975) 

Smears were prepared from the suspected colonIes and staIned 

with Glal11 's method, then examlIled l11Icroscopically for morphologIcal 

appealance 

2 42 Detection of motility (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 strams were cultured and punfied on 

MacConkey blle salt lactose agar plates and mcubated at 37°C for 24 

hours Further IdentlficatlOn was caIned out withm 2 steps m additlon to 

the serologlcalldentlficatlOn 

243 1 PrelunmaIY screenmg of cultures by usmg TSI slants 

InterpretatlOn of the results were earned out as shown III Table ( 3 ) 

Table (3) IntelpletatlOn of the leactlOns on TSI medIUm 

Reaction * PossIble 

Slant Butt Gas H2s Mlcro-orgamsms 

K A + + Salmonella Proteus, Cztrobacter freundll 

A A + - Eschellchw , KlebsIella, Enterobacter , 

( Ilrobauer and Serratw 

K A - - S/llgel/a Provldencw, SerrallQ and 

Enterobacter agglomerans 

A A + + Cltrobacter freundll and Proteus vulgans 

K = Alkaline ( red) A = ACId ( yellow) H2s = Black colour 

2- Furtper IdentificatIOn was achIeved by group of bIOchemIcal tests that 

wele lecommended by Edwards and Ewmg ( 1972) , CrUIckshank et 

al , ( 1975 ) , Fmgold and Martm ( 1982 ) and Koneman et al , 

( 1992) as Jllustlated In Table ( 4 ) 
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Table ( 4) IdentIficatIOn of Salmonella Isolates usmg bIOchemIcal 
cntella 

1 est ReactIon * 
Indole -
Methyl red + 
Voges Proskauer -
SImmon's citrate + 
Urease -
Gelatm lIquefactIon at 22°C -
Malonate -
Glucose AG 
Lactose -
Sucrose -
Manmtol AG 
Dulcitol AG 
SahclI1 -
Adomtol -
Inositol AG 
~Olbltol -
AI <lbIllOSC AG 
Raffinose -
Rhammose -
Lysme decarboxylase -

+ = POSitIve - = NegatIve AG = ACid and gas 

2 4 4 Serotypmg of Salmonellae 

Cultures that YIeld reactIOns SImIlar to that gIven by Salmonella on 

TSI , mea medIa and other blOchel111cal tests should be screened 

selOlogIcally ThIS was accomplIshed rather easIly WIth the slIde plate 

agglutmatlOn test WIth " 0" ommvalent Salmonella test sera If 

agglutmatlOn occurred , they should be tested WIth polyvalent antIsera 

representmg No (I, II & III) If agglutmatIOn occurred, they should be 

tested for theIr mdIvIdual factor for 0 and H to detennme theIr groups 

and speCIes accordmg to Kauffman-WhIte scheme ( CrUickshank et al , 

1975 ) 
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3. Slugellae : 

In man aftel a shot t inCUbatIOn perIod ( 1 - 4 days) there IS a 

sudden onsd of dbdol11l1ldl pdlll LI dmps , dIarrhoea and fever 1 he 

stools are hqUId and contam mucous and blood after the first few 

movement TheIr passage IS accompamed by much strammg and 

tenesmus Spontaneous recovery generally occurs 10 a few days but 

small chIldren sometImes succumb to dehydratIon and aCIdOSIS The 

dIsease caused by Shigella dysenterzae IS partIcularly severe 

In fish Shigella IS obtaIned by fish flom water whIch IS 

contamInated WIth the faeces of Infected anImals and then acts as a 

passive vector m the transmISSion of this mlcroorgamsm to man 

Flody and Jones ( 1954) Isolated Proteus sp besIdes Shzgella and 

Salmonella sp from the Intestmal tract of fish collected from polluted 

watel 

Shzgellae IS not affect fish However, fish cultIvated In water 

contammated With sewage may carrymg the organIsm and transport It to 

consumel 01 fishel men 

4 Stpltvlococcus aureus 

In man Stphylococcus aUl eus causes ,a) abscess formatIOn 

( localIzed and pamful ) undergoes suppuratIOn from the center b) food 

pOISOnIng caused by Stphylococcus aureus has short mcubatIOn penod 

( 1 - 8 hours) WIth the symptoms of gastromtestmal dIsturbance nOUSIa , 

vomItmg and dIarrhoea WIth no fever 
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In fish the causatIve pathogen grow and produces hIgh potent 

endotoxms m the Improperty processed fish meat and after mgestlOn It 

cause human dIsease due to pOlsoI1mg lather than mfectlOn 

Member of the genus Stphylococcus occasIOnally produce dIsease 

III fish ( Shotts and Teska, 1989) Oghondemmu and Okaeme (1986) 

Isolated Stphylococcus sp from AfrIca aquaculture pond water In Egypt, 

Akealah ( 1987 ) , Lalla et af (1986) and Nabdah ( 1975) Isolated 

and IdentIfied Stphylococcus aureus and Eschenchza cob from mtestInal 

tlact of TIl apIa sp 

5 Stl eptococcus faecalls 

It calise food POIsoIlIng III man whIch IS characterIzed by 

gastromtestInal dIsturbances , such as naUSIa , vomItIng, abdomml pam 

and dIarrhoea 

Although no tl ansmiSSIon 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 

Lanclfield glOUp Band 0 seIOtypes ( Shotts and Teska, 1989 ) 

Outbraks produced by members of the genus Streptococcus among fresh 

water and salt \\<ater fish m USA and Japan was reported by FrerIchs 

and Roberts ( 1989 ) In Egypt, Lalla et at (1986) and Hefnawy et 

al (1989) Isolated Streptococcus Jaecabs from mtestInal tract of tIl apIa 

sp leSIOns are not speCIfic appear as raIsed mflammed areas behInd the 

dOl sal fin extendmg ventI ally , haemorrhage arround the anus, 

congestIOn m the mtestme , swollen kIdmes and congestIOn of the lIver 
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6 ]([ebslella • 

Klebsiella spp were found to be opportUnIStIC pathogens 

KlebsIella IS wIdely dish Ibuted 111 nature ,as It has been Isolated from 

lakes flvers, sea water , sewage and vanous waste water, dnnkmg 

water, soIl and ammals mcludIng humans ( Sledler et al ,1975, 

Campbell et af ,1976, Kmttel et af ,Brynhddsen et al ,1988) 

Nabtlah Mohamed (1975) exammed 265 fish, especially Tzlapza 

spp ,and Isolated 231 bactellal Stl ams lI1c1udll1g Klebsiella spp from the 

mtestme 

Kmttel et al ( 1977 ) concluded that water polluted wIth 

bolancIal malelldl selved as a potenLJalleservOIr [OJ mutlphcatlOn of the 

opportumstIc Klebszella pathogens 

MOl phologlcal and blOchcl1l1cal clla. actcrs 

Klebszella colomes appear pInk to red on the agar surface wIthIn 

24 hours of mcubatIOn at 37°C On Rlmler-Schotts medIUm colomes are 

greemsh yellow to green They show the followmg bIOchemIcal 

leactJons they ale mdole negative (Krieg and Holt, 1984) , do not 

utIlIze citrate or produce H2s and are urease negatIve 

7 YerSlIlia ell tel oco/ltlca . 

reI SIma entel ocoittlca lI1fectlOns are now seen wIth some concern 

m both human and vetennary medicme (Morns and Feeley, 1976) The 

mfectlOns due to Y entel Oco/ztlca, affectmg ammals first and then man, 

I 
\ -
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have been spreadmg dramatIcally smce 1961 (WHO Chromcle, 1976) 

YersInw enteloco/ztzca IS capable of causmg a varIety of dIseases both m 

ammais and I11dl1 Theses mclude gastroententis ,septIcaemia, acute 

polyarthlltls elythema nodosum , acute mesentnc Iymphademtis and 

termmal deItIs closely resemblmg appendIcItIs ( MIttal and Tlzard , 

1981 ) 

Most human pathogemc strams belong to serovars 0 3, 0 8 and 

o 9 and blOvars 2,3 and 4 (WHO SCientIfic WorkIng Group, 1980) 

The pathogemclty of other serovars of YerSInza enterocolUzca Isolated 

from ammals , bIrds , food, water and enVIronment was a contraversial 

Issue ( Swammathan et al , 1982 ) 

Schiemann and Davemsh ( 1982) found that the mvaSIveness of 

YerSl11la entelOcohtlca was restrIcted to certam serovaI s or bIOvars 

Yel Sl11W entelOco/ztlca virulence IS a complex phenomenon Cornels et 

aI, ( 1987 ) recOlded a number of dIstmct chromosomal and plasmId 

gene sequences Iesult In the oveIall elaboratIOn of the pathogemc or 

VIrulent phenotypes Delor and Cornehs ( 1992 ) observed that the 

entelOtoxm ( Yst ) was a maJOl factor mvolved m the Yerslnw 

enterocoiztlca assocIated dIarrhoea m the young rabbIts 
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2.3 Viruses 

The entenc VIruses constItute the largest group among the VIruses 

They mutIply m the mtestme and one excreted m numbers up to 1010 or 

11101 e OJ gamsl11s pel gl am of faeces ( Bitton, 1980) The diseases they 

cause lange flom InsIgmficant to senous , and are sometimes fatal 

Excreted VIruses cannot multiply outsIde hvmg cells However, 

they may survIve for weeks m the enVIronment and may mfect new 

human hosts 

It IS only I ecently that VIIlIses have been dIscovered to be a major 

cause of diaIThoea Rotavlruses are known to a major cause of 

chIldhood gastroententis and are perhaps the major vIral cause of 

dIal I heal dIsease 

I 
• 
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3- mATERIAL Ano mETHOOf 

I - ParasItologIcal examInatIon ( Encysted metacercarIa) 

1- Samples 

A total of 920 freshwater fish were collected from CaIro and 

KalIobia mcludmg 700 fish from dIfferent speCIes of Tilapia and 220 

elm IaS lazel a Also, TilapIa species were collected from dIfferent 

localItIes (Lake Nasel, Aswan, Callo area, EI-Manzala) and from 

Alexandlla Other speCIes (MugIl, Siganus and Sharegesh) were collectes 

from Alexandna (EI-Max and Abo-Kerr) The fish were transported m 

polyethelene bags Lontalllll1g abou1 30% of Its volume water and fish and 

the lemammg volume was filled wIth aIr WhIle the freshly dead fish 

were labelled and packed m a clean plastIc bags and put m an Ice boxer 

at 4°C and carlIed to the labOlatory fOl IInmedlate exammatIOn 

For hIstopathologIcal exammatIOn, samples were taken from skm 

and muscles, lIver, spleen, kIdneys and gIlls of heavely mfested fish 

Chmcal and postomortem exammatIOn of the collected fish were 

summarIzed and presented m the results 

2- Examination of fish for Encysted Metacercanae 

2 1 MacroscopIc exammatIOIl . 

MacroscopIC exammatIOn of the fish was carrIed out to exclude 

stale fish and to detect any changes m the dIfferent parts of fish body and 

Its phYSIcal characters (Syme, 1966 ) 
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ClinIcally the collected fish were exammed as follows 

I-SkIn and fins wele exammed fOl discoloratIOn, black patches, spots, 

elevated glLYISh white spots, nodules, reddish spots or streaks, 

10ughness 01 desquamatIon of the scales and eroSIOn or ulceratIOn of 

the skm and or fins 

2- Abdommal caVIty was exammed for ascitIs flUId, parasItes and other 

abdommal contents 

3-Eyes were exammed for exophthalmIa, sunken eyes, opacIty of the 

COlnea, clem white 01 led spotted eyes or mflammed ones 

The autopsied fish were examIned as follows 

1-FISh were skmned and checked for dermal or subcutes cysts 

2- Mu<;dcs wei e L.XdI1lIllL.d JOt the pt csenec of dl1Jelcnt cyst5, nodules or 

for bemg flabby, spotted or emacIated 

3-LIver, spleen and kIdneys were exammed for mottlmg, spottmg or 

nodulatIOns 

4- Abdomen of fish were checked for the presence of ascletlc flUId 

(colour and consistancy) 

5-Gdls and bianchIaI caVItIes were checked for the presence of large 

cysts 01 gI eYlsh white small nodules on gill filaments, rackers and 

arches 

2 2 MicroscopIc examlllatlOn 

The mIcroscoPIc exammatIOn was carned out to detect Encysted 

Metacercana that were lodged m/or attached to the dIfferent organs and 

tIssues of the exammed fish The miCIOSCOPIC exammatIOn of fish was 

recomended bu MOrls/uta et al (1965) usmg compressIOn technIque 

I 
• 
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ExamInatIOn of skm 

Pat ts of skm weI e I emoved from the exammed fish and wetted 

wIth lew chops 01 salInc solution lhcn COI11PIC~~u.l bel ween two ~lJdes of 

comparessonum and examIned under the dIssectIng mIcroscope for the 

plesence of attached metacercanae 

ExamInatIOn of the eyes 

The eye balls were removed from the orbIt and cut opened on a 

slIde to examllle Its flUId contents, then the eyelenses were macerated by 

the help of two mounted needles FInally, the preparatIOn was covered 

wIth a clean cover c:;hde whIch pressed gently wIth the mounted needle 

and exammed mIcroscopIcally and also the fat around the eye ball was 

examll1ed fOI the pI esence of encysted metacerCaI lae 

ExamInation of the bl ancIllal cavIty and gIlls 

The blanchlal cavity was dessected and exammed grossly, then 

under the dessectmg mIcroscope The gIlls were dIssected and each gIll 

arch was put on a slIde,wetted WIth few drops of salme solutIOn then 

compressed between two glass slIdes and exammed mIcroscopIcally 

ExamInation of muscles 

Very small pIeces of muscles weI e taken from dIfferent regIOns 

and depth and also flom light and left sides of the fish body The muscle 

pieces were mixed With few drops of salme solutIOn, then compressed 

between two glass slIdes and exammed under the mIcroscope 



MATERIAL AND METHODS [78] 

3- DistrIbution and number of encysted metacercanae per 

gram muscles 

The fish body was dIvided mto thlee parts, antenor thIrd, mIddle 

thIrd and posterIor thIrd One gram of muscle was taken from each part 

and complessed between the two slides of compareSOrIum and exammed 

undet the dlssectmg 111lClOSCOpe 111 search for encysted metacercanae 

lodged III the tIssue Encysted metacelcanae were counted and recorded 

3 1 ExcystatIon of the I ecovered encysted metacercanae 

The recovered macroscopIc encysted metacercanae were excysted 

usmg dissectmg fine needles under dlssectmg miClOscope, whIle the 

1111ClOSCOPIC encysted metacercanae wele excysted usmg tIssue digestIOn 

method 

32 Tissue dIgestIOn method ( Oshima et al ,1966 and Yokogawa 

& Sano, 1968) 

A- Solutions used 

1- Pepsm dIgestIve solutIon (PDS) formed from 

Pepsm 

Hydrochlonc aCid (0 1 N) 

Rmgel 's salme solutIon 

2- Hatchmg solutIOn formed from 

Trypsm 

SodIUm taurocholate 

SodIUm blcarbonae (1 %) 

5 gram 

100 ml 

900 ml 

10 gm 

5gm 

1000 ml 
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b- TechnIque 

Fifty glams of the mInced mfected fish muscles were added to 250 

1111 of pepSIn dIgeStIve solutIOn The content were homogemsed, then 

another 250 ml of pepsm dIgestIve solutIOn were added to the 

homogenate pOUl ed m flasks and Incubated at 3 re for about 3-4 hours, 

the flasks wele shaken for 30 seconds every half an hour durmg the 

InCUbatIOn, after that the homogenate was poured In a large comcal flask 

and left to settle down for 5-10 mInutes at room temperature the 

suppel natant flUid was dlscal ded and the sedJInent was washed several 

tllnes wIth salIne solutIOn untIl the supernatant become clear, the 

sedllnent was then partially poured In a watch glass and the 

metacercanae wele collected by means of pasteur pipettes under the 

dlssectmg l11IClOSCOpe If the encysted metacercanae dId not excyst In 

pepsIn dIgeStIve solutIOn, they were collected and transferred mto 

another flask contamIng hatchmg solutIOn, on which hatchmg occured 

wlthm 30-40 mInutes These e;i.cysted metacercanae were collected and 

put mto salme solutIOn for IdentIficatIOn of Its cyst Excysted 

metacercanae and the freely separated encysted one were used for 

expenmental mfectIOns of baby chIcks, herons (Egretta [bzs zbzs) and 

mOOlhens (Gallmulla ch chloropus) 

4- ExpenmentallnfectJon of bIrds and ammals 

The follOWIng buds were used for expenmental mfectIOns 

Number of bIrds, age and type of food management were summanzed as 

follows 

a- 45, chicks aged one week 

b- 17, baby chicks (1-3 days old) 



c- 45 plckml ducklmg (one day old) 

d- 18 balady ducklmg (one day old) 

e- 32 qUlals aged two weeks 

f- 24 squabs afed three weeks 

g- 24, herons (Egretta IbIS ibiS) 

MATERIAL AND METHODS tao] 

h- 8, 111001 hfns (Gal/mula ch chlOl opus) 

The followmg anImals were used for experImental mfectIOn 

3- 44 Buppled 

b- 38 KIttens 

c- 38 Mlce 

4 I PI occdm C of CXpclllllcnt.tlmfcl.t1on 

4 1 1 InfectIOn of bIrds 

As summanzed m Table ( 5 ), the bIrds were subdIvIded mto 4 - 6 

glOUps r11st glOllp "A" feedmg on 2 gram (each con tam 150-200 

Encysted Metacercanae) of muscle of TIl apIa spp & MUgIl spp WhIle 

the second group lecelved cystes (2 - 6 cysts) collected from branchIal 

cavIty, the 3m group receIved vIable cysts (8 - 20 cysts) collected from 

fishs eyes In case of 4!h glOup I ecelved Encysted Metacercanae collected 

flOm gIlls 5th and 6th groups were kept as posItIve and negatIve control 

On days 3,7 and 15 post-ll1fectlOn, three bIrds per mfected group 

and 2 bIrds per control group were clImcally exammed, then killed and 

autopsIed Post-mortem exammatlOn of all slaughtered bIrds was done 

The autopsIed bIrds were subjected to parasItologIcal and 

hIstopathologIcal exammatlOn 
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4 1 2 InfectIOn of ammals 

120 anImals ( 44 , Bupples , 38 Kettens and 38 mIce) were equally 

devlded mto fOUl glOUpS ( ABC D) AnImlas were orally feedmg wIth 

vIable Encysted Metacelcana collected flom the muscles of TdapIa spp 

and Mugll spp ( GIOUp A ) , other from cysts of bronchial cavity, 

( GlOlIp B ) , the 3ill gloup ( GlOup C ) ft om eye cysts Source of 

mfectIve Metacercana and the dose per anImal found m Table ( 6 ) 

Control ammals (Group D) wele left and kept m separate cages Infected 

and non mfected anImals weI e put unde! observatIOn for 15 days 

In each glOUp feats wele exammed dally for mature worm and 

parasItic eggs Two anImals wele randomly slaughtered on day 3 , 7 , 10 

and 15 post-miLdlon Al1ll11c.lb WCIC dll11cally examIned be[OIe bemg 

slaughtered ,then outopsld ParasItologIcal exammatIOn was done on all 

slaughtered anImals Samples for hIstologIcal exammation were taken 

flom mfected ttssue or organs Swaps flom the mtestme were performed 

for parasItologIcal exammatlOn 

DomestIc buds (chIcks, baby chIfks, ducklmgs and qUlals) and 

a11ll11als wei e fed stIatel commel tmi I atlOns V quabs were supplJed by 

grams (corn and beens) WIld bIrds were gIven young SIzed fish (whIch 

wele metacercarIal free and freezmg at -4°C for 4 days pnor to be 

feedmg) Each type of bll ds were I eared eIther III separate cages 

(domestIc bIrds) or kept free In a separate room (wIld bIrds) All bIrds 

and anImals were supplIed wIth v.ater BIrds and anImals were treated 

wIth yomesan (Bayel) at a dose rate of 0 25 gmlkg dally for 3 days pnor 

to expenmental mfectlOn Birds and anImals were checked for trematode 
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mfectJoTl t11rough fecal exammatiOn and were found trematode flee pllor 

to expeluuental mfectiOn The previOUS expenmental ammals and bIrds 

wele dIvIded II1lo glOllpS plesented 111 Table (5 & 6 ) 

4 2 DetectIOn of tI ematodes from mfected birds and ammals : 

The sacnficled expenmentally mfected bIrds that shedded 

trematode eggs or mature worms where autopsIed and theIr small 

1l1testme (were subdivided mto three pmts anterIor, middle and postenor 

tI1Il d) and 1m ge mtestme wei e exammed In baby chicks, herons and 

ducklmgs all the alImentary canal was exammed Each part was put mto 

a clean peten-dlsh and separately opend Contents and SCI aped mucosa of 

each pm t weI e collected 111 SUI I able Jal S contammg normal salme 

Contents were washed several tImes wIth normal salme to remove the 

coal se paltlcles and mucous The sedIments were exammed WIth a 

bmocular mIcroscope The ttematode were collected m normal salme and 

counted 

5- DetectIOn of h ematodes from Infected human. 

Seven hundred and mghty five human m clImc were devlded m to 

6 groups accordmg to then age and sex (cf or Q ) 

Those peoples were subjected to clImcal exammatlOn ( dlanhoea , 

bloody dianhoea , mUCOId dIarrhoea, abdommal pam bawel sound, 

some of exammed people showed no symptoms) 
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Faeces of each were put m clean Jars contammg normal salme 

Contents were washed several tImes WIth normal salIne to remove the 

coarse particles and mucous The sedements were exammed 

lTIICIOSCoplcally fOl egg morphology and adult trematodes Trematodes 

weI e fixed and stamed for IdentIficatIOn of parasItes 

Table ( 5) Species of ammals for experImental Infection with 

Encysted MetacercarIa 

Type of examIned ammals 

Bupples Kittens MIce 

No No Total No No Total No No 

of of No of of No of of 

mf count mf count mf count 

Muscle 10 5 15 10 5 15 10 5 

Branchial 10 3 13 6 3 9 10 2 

cavity 

Muscle of 10 6 16 10 3 14 10 1 

Mug .. 

Total 30 14 44 26 11 38 30 8 

Total 

No 

15 

12 

11 

38 
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Table ( 6) Species of birds for expenmental mfectlOn with Encysted Metacercaria collected from 
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6- PreparatIOn of permenant mountmg trematodes and 

Excysted Metacel canae for IdentificatIon· 

6 1 Relaxation 

Detected trematode parasItes were mdlvIduaIly put between a 

clean slIde and a thm glass slIde By gentle pressure, the speCImen was 

flattened to the desll ed degree caremg not to destroy the delIcate paraSIte 

62 FIXatIon 

a- FIXatIOn of encysted metacercanae 

The encysted metacercanae were fixed wIth a small part of 

sourroundmg tIssues, compressed between two glass slIdes and lIgated by 

a thIead and dIpped m 5% formalm, then the encysted metacercanae 

wele collected 111 a small vldl contalllll1g 5% formalm 

b- FIxatIOn of collected trematodes and excysted metacercanae 

The relaxed trematodes and excysted metacercanae were collected 

and put m small VIals contammg 10% formalm It IS preferable to fixed 

the metacercanae m 5% formalm If It IS small m SIze 

6 3 Staullng 

ImmedIately before stammg the fixed specImens were washed 

seveiaI tunes by dIstIlled wateI, then stamed by acetIc aCId alum carmme 

(Weesner, 1968) The acetIC aCId alum carmme stam was fromed from 

Carmme 2gm 

AlumInIUm ammomum alum 5gm 

DIstIlled water 70 ml 

GlaCIal acetIc aCId 30 ml 
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It was prepared by dIssolvmg the carmme m water then the alum 

was added This mixture was boIled then cooled GalcIaI acetic aCId was 

then added and the mlxtUie boIled agam, then cooled and filtered A 

cIystal of thymol was added to the filterate 

6.4 DifferentIatIOn 

It was done by uSlI1g a dilute solutIOn of aCid alcohol (1 ml conc 

hydrochlorIc aCId m 100 ml of 70% alcohol) The end pomt of 

diffelenttatlOn was determmed under dIssectmg microscope 

6 5 Debydl atlOn 

ThIS processe was carned out m an ascendmg grade of ethyl 

alcohol (30%, 50%, 70% 80%, 90%, 95% and absolute alcohol), time of 

dehydi atlOn varIed accordmg to the SIze of the speCImen 

66 Clearmg 

Cleaung of adult trematodes and excysted metacercanae was 

performed usmg clove oIl for long penod up to 12 hours or more 

accordmg to the SIze of speCImen 

67 Mountmg 

By usmg canada balsam as a mountmg materIal 

6 8 DI aWIng and measurements 

The recovered trematodes were measured usmg a calibrated ocular 

micrometer lens All meaSUlments are m mIlluneters unless other wise 

stated All drawmgs were made by usmg a drawmg mlcroscopal tube 
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Lastly all the parasItes collected throughout the present study were 

IdentIfied accordmg to YamagufI ( 1958 ) , SkrJabm, (1964), 

McDonald ( 1981 ) and Soulsby ( 1982) 

7- Histopathology 

7 1 Histopathological cxammatlOn of the mfested fish 

From sacnficled heavely mfected fish, specImens of muscles, lIver, 

spleen, kIdneys and gIlls contaInIng metacercanae were fixed In 

10%phosphate buffer f01 maim (PBF) Paraffin sectIOns of 5-7 mIcrons 

thIckness were prepaled and staIned wIth hematoxylm and eosIn(H & E), 

brussIOn blue stam and penodIc aCId Schlef reactIOn (PAS) Carleton 

et al ( 1967 ) 

7 2 Histopathological sectIOns from experImental ammals and bIrds 

Flom mtestme of sacllficled anImals and bIrds , specImens of 

upper, mIddle and lower parts of mtestme were fixed m 10% buffer 

formatIn Paraffin sectIOns of 5-7 mIcrons thIckness were prepared and 

stamed wIth hemotoxylm and eosm (H & E) and perIOdIC aCId schlef 

reactIOn (PAS) Carleton et af ( 1967) Results were Illustrated 

8- Effect of tempel ature on the viabilIty of encysted 

metacerCal13e 

For thIS study, two speCIes of fishes were choosen, one speCIes 

was WIth feabhy muscle and less fatty (TIlapIa spp ), other was soft 

muscle and mOle fatty ( NIle catfish) ,four hundred and twenty two 

Tiiapla speCIes and 120 NIle-catfish (Clanas 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 eXamInatlOns and the 

encysted metacet Cat me were cOllnted accordmg to the technique 

lecol11l11ended by MOllslllta et III ( 1965) Heavely Infested fish 

IncludIng dlffelent types of metacercallae were taken and subjected for 

the folloVvIng expelunent 

8 1 Effect of heat on the viabilIty of encysted metacercaraae 

FIshes belongmg to TIlapIa specIes and Nile-catfish (Clanas 

lazera) were cleaned and evascnated except those used In gnllIng and 

examIned for the presence of encysted metacercanae accordmg to the 

teclmIque recomended by Monsluta et af ( 1965) The Infested TIlapla 

speCIes and NIle-catfish (Clm laS lazera) were devlded Into three 

LJLegolles of dllfelcnt SILe ( ~l11dJl, medIUm and laIge) and the large 

sized fish were cuttmg 111to three parts The plepared fish were subjected 

to the followmg 

BOlhng 

A sufficIent number of small, medIUm and large sIzed Infected 

Ttlapla speCIes and NIle-catfish (Clanas lazera) were boIled at 100°C for 

5 and IO mInutes then examIned to determIne the vIabIlIty of the 

encysted metacercanae 

Frymg 

Adequate number of small, medIUm and large SIzed fish ( Tilapla 

sp & Clanas lazera) were fned on each sIde for 5 andiO mInutes, then 
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the fned fish examIned to detect the vIabIlIty of the encysted 

P1etacercanae 

GrIllmg 

A sUITable number of small, medIUm and large sIzed Infected 

Tdapia speCIes wele grIlled on each side of the whole fish for 5 mInutes 

and 10 mmutes ailel that exammed to determme the viabIlIty of the 

mfested metacercanae 

8 2 Effect of dullIng and freezmg on the ViabilIty of encysted 

metacercanae of Tiiama species and NIle-catfish ( Clana lazera ) 

a- Effect of dullIng at 4°C 

A sufficient numbel of nearly equal sIzed TJlapIa speCJes and NJle­

catfish (Cia} laS laze} a) were collected then send to the laboratory where 

they kIIIed, autopsIed and exammed for the detectIOn and count of the 

encysted metacel canae per gram of fish muscles accordmg to techmque 

recomended by MOrishIta et al ( 1965 ) 

The mfected fish were evascerated and kept m clean tIghtly closed 

plastIc bags and put m refngelator at 4°C Dally exammatIOn of 

refngerated fish to record the VIabIlIty percent by determmed the ratIO 

between the lIfe and dead encysted metacercanae The VIable 

metacercanae weI e recogmzed by theIr movement InSIde the cyst and or 

then reactIOn to the lIght as well as expenmental maculatIOn to 

laboratory ammals ( Bupples , KIttens and rats) For the obtamed 

percentage of encysted metacercallae fiom both TIlapla specIes and NIle-
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catfish (Clan as lazera) the effect of chIllmg per days on theIr vIabIlIty 

were recorded 

b- Effect of freezmg 

A reqUIred number of fish (TIlapIa specIes and Clanas lazera) 

wele collected and send to laboratOlY where they sacnficeld and 

exammed fOl the detection the number of the encysted metacercanae per 

gram of the fish muscles accordmg to techmque recomended by Syme ( 

1966) The evaseratea fish were dIvIded mto 5 groups from A to E 

Such fish wele labelled and put m clean plastIc bags and freezed at -4°C 

or -5°C, -10°C, -15°C and -20°C, for group A , B ,C, D and E 

lespectIvely Truee fish per each group were taken every 8 hours and left 

to thawmg at the 100111 tempelatllIe then exammed mIcroscopIcally to 

show the vIable metacercanae and count the vIabIlIty percent on each of 

the recomended temperature 

11- BacterIologIcal exanunatIon : 

In order to mvestIgate the mfluence of the hyglemc status of 

treated of treated wast water on the mltIal bactenalload on fish surface 

and muscle , determmatIOn of the total bactenal count ( APe ) , 

Enterobactenaceae count ,Cohforms count and Staphylococcus aureus 

count 

Also , IsolatIOn and IdentIficatIOn of Salmonella , ShIgella 

orgamsms, Enteropathogemc E colz, Campylobacter spp , Aeromonas 

hydrophzla and YerS1l1la entelOcohtlca 
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• Surface swabs 
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Surface samples consIsted of swabs taken over a prescnbed area 

( 20 cm2 
) and collected from fishes directly after bemg caught Each 

swab sample shaken In 20 ml 0 1 % peptone water to have a dIlutIOn of 

10% sterile dIlutIons were then prepared m peptone up to 10 7 

e Muscle samples 

DIrectly after fish captUle 10 grams muscle samples were taken 

undeI aseptIc condItIOn from the dOl sal muscle above the lat1al hne 

Muscle homogenate was then plepared accOldmg to technIque 

recommended by ICMSF (1978) 

• LIver and IntestInal samples 

After collectIOn of surface swabs and muscle samples , the 

ahdommal wall opened from the ventral SIde under complete aseptIc 

condItIOn, the lIver as Vvell as mtestms were cut mto small pIeces and 

each transferred to a test tube contammg 10 ml peptone water as an 

enrIchment 

Collected samples were transfered m ace box to the laboratory 

WIth mmImUl11 of delay whel e subjected to bactenoiogical exammatlOn 

• PreparatIOn of muscle samples 

The homogenate was prepared as followes , 10 gm of the sampel 

undel exanunatlOn were transfened Into stenJe blender Jar to whIch 90 

1111 of peptone water (0 I % ) wele added to plOvlde a dIlutIOn of 10 I 
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The biendel was operated to give 2000 revolutIOn per mmute for 2 5 

mmutes and the lTIlxtUl e was then allowed to stand for 2 mmutes at room 

tempe1 atUl e The contents were then shaken and 1 ml of the ongmal 

suspensIOn was tl ansfell ed to a stenle test tube contammg 9 ml of 0 1 % 

peptone water to have a dIlutIOn of 10 2 Senal dIlutIOn were prepared m 
7 peptone up to 10 

2- DeterminatIon of AerobiC plate count ( APC ) III fish 

samples: 

In sUlface splead plate techmque recommended by the 

InternatIOnal CommIssIOn of MICIOblOlogy SpecIficatIOns for Food 

( ICMSF , 1978 ) was appbed , plte count agar, plates were moculated 

m duplIcates ''''lth 0 I ml qualltltles [10m the ongmal suspensIOn and ItS 

piepaIed decllnal dIlutIOns Each moculum was evenly spread by a 

stenle glass SPI eader The moculated plates were mcubated at 300 e for 

48 hoUls 

The average number of colomes per counTable plates were 

determmed and the total colony count per gram muscle and cm2 surface 

wele calculated and lecorded 

3- Staphylococclls aureus count III fish 

The same techmque of the surface spread plate method was 

applied usmg Band and Parker agal med1l1m ( ICMSF , 1978 ) 

Incubated plates wIth control were Incubated m a thermostatically 

controlled mcubatOl at 37°C for 24 - 48 hours Suspected colomes 

( black and shmy With narrow whIte maIgms, surrounded by a clear zone) 
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were then counted The average number of colomes on countable plates 

was determmed and Staphylococcus aureus count per cm2 surface and 

gl am of muscle was calculated and I ecOI ded 

4- DetermInatIOn of EnterobacterIaceae 

The same techmque of the surface splead plate method was 

applIed usmg VIOlet Jed bIle glucose agar ( ICMSF , 1978) The 

moculated plates were mcubated at 37°C for 24 hours All purple 

colomes were counted The average number of colomes on counTable 

plates were determmed and Entelobactenaceae count per cm2 surface and 

gram muscle was calculated 

5- DeternunatIon of ColIform count ( MPN ) 

The mutlple 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 

mcubated sepaletiy mto each of 3 lauryl sulphate tryptose broth tubes 

supplemented wIth mverted Durham's tubes The moculated tubes and 

control were Incubated at 37°C for 48 hours Tubes showmg aCId and 

gas were conSIdered posItIve and recorded 

Confirmatory test 

A 100pful from each posItIve lauryl sulphate tryptose broth tube 

tl ansfell ed to a fennentatIOl1 tube contammg blliltent green lactose broth 
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2 % Inoculated and contI 01 tubes were mcubated at 37°C for 48 hours 

and POSItIve tubes showmg gas productIOn were recorded 

The cohforms count was estImated and reported as the Most 

Probable Number ( MPN ) per cm:! or gram of the ongmal samples and 

lecOlded 

DetermInation of cohforms orgamsms of fecal orIgm 

E colz broth tubes were moculated WIth a loopful from each 

POSitive laUly\ sulphate blOth tube The Inoculated tubes weIe ll1cubated 

at 45 SoC for 48 houre; m d thermostatlcaly controlled water bath E colz 

bIoth tubes dIsplaYing gas productIOn wele presumed POSItive for fecal 

cohforms 

6- Isolation of AerOlllollas flvdl oplula : 

ClInIcally healthy fishes as well as fishes showmg dIfferent 

pathological altelatIOI1S wele eXcll11ll1ed 

The skm , muscles, IIvel and mtestme of each of fish were 

exammed for the plesence of Aeromonas hydrophzla The R-S (RimIer 

a'1d Shotts) selective medIa, nutrIent broth and nutnent agar medIa were 

used Plates ofR-S and nutrIent agar medIa were streaked for IsolatIOn 

After incubation for 18 - 24 hours at 37°C, the plates were examined to 

determme the colony types and other growth charactenstics 

Suspected yellow colonIes on R-S were pll,ked and transferred to 

each putlient agal sloop, nutrIent broth tubes and semIsolId agar 
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Stamed smear as well as cytochrome oXIdase test were prepared 

flOm nutnent agar slant after 18 - 24 hours of mcubatIOn at 37°C 

The nutl Jent bloth tubes was used to moculate the varIOUS test 

medIa used for IdentIficatIOn whIch mclude CItrate utIlIzatIOn, urea 

hydrolYSIS mtrate reductIOn , Voges ProsKauer , gelatm hqUlfaction , 

gas [10m glucose fel mentatIOn of galactose, lactose, sucrose, manmtol 

and the semI solid agar was used to detect the motIlIty The Isolates 

whICh suspected to be Aeromonas accordmg to the above mentIoned 

bIOchemIcal tests moculated mto API 20E whIch mc1udes the followmg 

bIOchemIcal reactIOns 

ONPG 
ADN 
LDC 
ODC 
CIT 
H2S 
URE 
TDA 
IND 
VP 
GEL 
GLU 
MAN 
INO 
SOR 
RHA 
SAC 
MEL 
AMY 
ARA 
OX 

Ortho-nltrophenyl-galactose 
Argmme dlhydrolase 
Lysme decal boxylase 
Or111thme decarboxylase 
CItrate utIlIzatIOn 
H2S pioductIOn 
Urease 
Tryptophane deammase 
Indole productIOn 
Voges ProsKauer , 
Gelatm IIqUifactlO1l 
Glucose 
Manmtol 
InosItol 
SorbItol 
Rhamnose 
Sucrose 
MelIbIOse 
Amygdalm 
AIabmose 
Cytochlome oXIdase 
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Procedure 

Preparation of the bacterial suspension 

Agar plates wele stieaked by a well Isolated colony to venfy the 

punty of the stram A well Isolated colony was made a homogenous 

suspensIOn m 5 ml of dIstIlled water 

PI eparatIoll of galleries 

An mcubatlOn tray and lId were set up-specImen number was 

recorded on the elongated flap of the tray , 5 ml of tap water were 

dIspensed mto the mcubatlOn tray to prOVIded humId atmosphere dunng 

incubatIOn API gallenes were removed from sealed envelope and one 

gallery was placed m each mcubatlOn tray 

Inoculation of the galleries 

The API 20E gallery contams 20 microtubes , each conSIsts of a 

tube and cuple wIth a Pasteur pIpette , the API 20E gallery was 

Inoculated The tube sectIOn of the SIde of the capule was filled by 

placmg the pIpette tIP agamst the SIde of capule Both the tube and 

cupule of cItrate, Vp and gelatm tubes were filled After the moculatlOn, 

the cupule sectIOns of ADH , LDC , ODC and URE tubed were completly 

filled wIth sterIle mmeral 011 

Incubation of the galleries 

After moculatlOn , the lId was lId on tray and the gallenes were 

mcubated 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 

hOlll s uStng lIltCql1 elation Table 

Identification of organisms 

The API 20E analytical plofile 10dex ( API # 2019) for rapId 

IdentIficatIon at speCIes and bIotype level The API coder transferes all 

the 21 bIochemIcal results mto a seven-dIgIt numbers by specIfic 

numellcal value for each of the posItIve results The number was then 

looked up 10 the mdex and the IdentificatIOn determ10ed 

7 - IsolatIon of Salmollella and !'lugella 

The techl11que adapted was that recommended by ICMSF ( 1978 ) 

as follows 

Samples of muscles , surface ,mtestmes and lIvers of exammed 

fishes collected mto peptone water were 10cubated at 37Q C for 24 hours 

Then 10 ml from each samples was transfered an Erlenmyer's flask 

conta1Omg 90 ml selenIte broth and 10cubated at 43°C for 24 hours 

Loppfuls of ennched culture were streaked on plates of MacConkey 

broth , S S agar and bnlhent green phenol red lactose agar Suspected 

colomes were Isolated m pure culture and subjected to dIfferent 

bIOchemIcal tests for IdentificatIOn ( CrUIckshank et af , 1975 ) 

8- IsolatIon of enteropathogemc E coil 

Tubes of bnlhent green lactose bIle broth showmg gas productIOn 

and E colI biOth used m detectIon of faecal cohforms were used to 
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moculate eosm methylene blue agar, moculated plates were mcubated at 

35 - 37°C for 24 hours 

Colomes 2 - 3 111m m diameter wIth lIttle tendency to confluent 

grwoth exhibItmg a green metahc seen by reflected lIght and dark purple 

centel s by transmItted hght were pIcked up and streaked on nutrIent agar 

sloopes The Isolates after bemg Gram stamed were subjected to IMVIC 

reactiOns Suspected strams were then moculated mto API 20E , then 

subjected to serologIcal exammatiOn 

9- Isolation of Campvlobacter 

Samples under exammation were moculated on Pnston 

campylobactel selectIve media (OxOld) which were mcubated at 37°C 

under mlclo-aerophIlls condItion obtamed by usmg anaerobIc Jar 

( Macmtosh anf field's Jar) and carbon diOXIde kits ( Campylobacter gas 

generatmg kits) Incubated plates were exammed after 24 , 48 and 72 

hours for suspected colollles 

IdentIfication of Isolates 

Suspected round , small gray , buffy or browmsh colollles were 

pIcked up moculated mto thlOglycolate broth media and mcubated at 

37°C for 48 hours to obtam pure cultures Campylobacter Isolates were 

Identified accordmg Holt et al (1994) as follows 

Morphology and stamlng reaction 

FIlms wele prepared [10m suspected colomes, fixed and stamed 

by Glam stam Glam negatIve bacIlli, seagull wmgs shaped could be 

observed 
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BIOchemical reactIons 

ThIOglycolate broth medIUm was used as a basal medIUm for 

bIOchemical tests The foIlowl11g bIOchelTIlcai tests were applied for 

IdentificatIOn of Isolates after being moculated Into thloglycolate broth 

The tests applIed were that recommended by Hall ( 1984 ) whIch 

mcluded catalase oXIdase, hydrogen sulphIde productIOn , glucose 

fermentatIOn , glycme and sodIUm selemte reductIOn tests beSIdes 

senSItIVIty 

10- Isolation of YerslIua elltelocoiltlca 

IsolatIOn of YerSInza entelOcoiztlca was done followmg the 

methods descllbed by Schiemann ( 1979 ) and Head et al (1982) 

1 ml of sample moculated to moddied Rappaports broth and Incubated at 

-22°C for 18 hOUl s A loopful of enrIchment broth was streaked onto 

Yeisima selectIve agar medIUm ( C IN) ( OXOld ) and Incubated at 25°C 

for 48 hours 

TypIcal colomes of YerSll1la entelocoiztlca WIll develop as a dark 

red ( bull' s eye ) surrounded by a transparent border were tested 

bIOchemically ( Holt et al ,1994) 

111- VIrological examInation: 

After preparatIOn and concentratIOn of water samples ( Gerba and 

Goyal , 1982 ) ,commercIally marketed kits were used for detectIOn of 

rota Vll us ( BIOMeIIeux ) by usmg slIde agglutmatIOn test, hepatitIs 

surface B antigen by usmg two methods hepalatex test (CHEMTEX, 
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USA) and HepaLIsa (CHEMTEX , USA ), hepatItIs A VIruS antIgen 

by usmg an enzyme Immunoassay HAT-EIA (DENKA SElKEN Co 

L TO lapan), pOlJovII us (DENKA SEIKEN Co LTD, Japan) by usmg 

complement fixatIOn test , Adeno VIruS (DENKA SElKEN Co LTD, 

Japan ) by usmg complement fixatIOn test, Measeles (DENKA SElKEN 

Co LTD, Japan) by usmg paSSIve haemagglutmatlOn and Rubella 

( ORION DIAGNOSTICA , ESPOO , Fmland ) by usmg 

haemagglutmatlOn mhibitIon test 
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1- ParasitologIcal results: 

Nme hundled and twenty wIld and ("ultured fish, mcIudmg 700 

Tilapia fish and 220 Clm laS lazera were collected from CaIro and 

KahobIa , exammed clInIcally , from whIch about 57 78% of TIlapla 

specIes and 51 87% of Clan as lazera showmg ObVIOUS clmical sIgns 

1- Clinical and post mortem lesIOns: 

1 1 ClInIcal findmgs . 

ChnIcal exam mat IOn of naturally dIseased TIlapIa as shown m 

I able ( 7 ) dnd I Ig ( I) 1(" veal cd that the skm 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 haem on hages on the skm eIther m patches (32 0 I %) or 

dIffuse (732%) , grey dIscoloratIOn of body surface eIther m patches 

(3293%) or dIffuse (4207%), darkness of the skm eIther mpatches 

(1589%) or dIffuse (1683%),abdommal dIstentIOn was found m about 

32 0 I % exophthah11la 111 21 34%, well demarcated black spots were 

found m the body surface especlalJy at the area of caudal peduncle and 

fins of clInIcally dIseased fish m a rate of 26 22% and 19 2% 

Iespectively, fins suffered from distructlOn eIther on theIr spmes, rayes or 

membrans m a rate of 1067%, 396% and 21 64% respectIvely, whIte 

spoted eyes and opacity In about 28 05% and errected scales In 14 94% 

of the chmcally dIseased fish 
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Clullcal exammatlOn of naturally dIseased Clarzas lazera as shown 

m Table ( 8 ) revealed that the fish skm covered wIth excess mucus m 

about 96 91 % Also other signs were found as haemorrhage on the skm 

(eltheI patches (1988%) 01 diffuse (5 15%), dark grey dIscoloratIOn of 

body sUlface m some fish (eIther patches (28 87%) or dIffuse (8 25%), 

black patches on the skm m about 8 25%, emacIatIOn WIth low body gam 

and pOOl growth In about 96 91 %, buffy skm as a result of the presence 

of large cyst In superfeclal subcutaneous layer especlally at the peduncle 

regIOn and ventral sIde of the body of about 14 43%, enlarged abdomen 

m 17 53% and erroded fins m about 1443% of the chmcally dIseased 

fish 

1-2 Post mOl tern findmgs 

AutopsIes of all the exammed 111apIa specIes as shown m Table 

(9) and FIg 2 and FIg 3 revealed the presence of muscle nodules m 

77 57% of the fish, these nodules were of vanable 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 SkIll In 46 86%, emaCIated and flabby spotted muscles In 

46 86%, lIver nodules showed In 35 86%, whIle mottled lIvers recorded 

m 29 57% Large greYIsh to yellowlsh whIte cysts found m the excretory 

portIOn of kIdneys embeded wIthIn the tIssue or attached to the renal 

capsule, sometImes It were attached to the pentemum, kIdneys mottled m 

23 29% and had nodules of van able SIze In 22 71 % and nodulated spleen 

were detected m 16 00%, skm of the exammed fish had black cysts m 

10 71% 01 appeared enoded In 1029% or ulcerated In 343%, fins 

contamed black cysts In 7 57%, blanchlal caVIty had large yellOWIsh 
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whIte cysts In about 3 57% In addItIOn, flUId had been detected In the 

abdommal cavIties and eye pouch m about 7 00% flom the exammed 

fish 

AutopsIes ofthe examined Clarzas lazera as shown In Table ( 10 ) 

the most promInant findmg was the muscle nodules (m about 85%) 

whIch wele of vaIlable size and coloUl (gleYlsh whIte, yellowsh brown, 

brown and black pIgmented) followed by cysts In superfecIal epldermanl 

layer In about 03 i 8%, lIver appeared mottled or nodulated In about 

4955%, muscles appealed thm (42 73%) or soft flabby (4273%), 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% skm erOSlOn and ulceratIon were found m about 10 91 % 

and 727% lespectlve!y and aScletlC flUid showed only In about 3 74% 

fi om the exammed fish 

Internal findmgs ot the exammed fish revealed presence of 

encysted metacercanae In cltmcally healthy Tilapia speCIes and cat fish 

In a rate of 64 52% and 73 17% respectIvely 

Macro-and micloscOPIC exammatIOn of fish for the presence of 

encysted metacercallae 1 evealed about 81 14% and 85% of TiiapJa 

speCIes and Clarzas lazera respectIvely were mfested wIth encysted 

metacel canae 

Regardmg to the mCIdence and dlstnbutIOn of metacercanal 

mfestatlOn m muscles and other Olgans of Infested Tllapla speCIes and 

Clanas lazera (Table 11) there were the maXImum mCldence In the 
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muscles of the posten or thud of Tllapia specIes (95 60%) and m the 

muscles of the mIddle thIrd of Clanas lazera (100%) whIch non 

SignIficantly IllCIeaSe than that lecOlded In the muscles of the mIddle 

tim d of Tliapla specIes (85 21 %) and III the muscles of the antenor thIrd 

of Clanas lazela (8395%) and sIgnIficantly mcreased than that observed 

m the muscles of the antellOl thlld (7728%) and gI]]S (7640%) of 

Trlapla speCIes and In the muscles of the postelor thIrd of Clan as lazera 

(79 14%) A more SIgnIficant reductIOn In the mCldence ofmetacercanal 

mfestauon was aetected In the lIver (5828%) and In the gIlls (48 12%) of 

CIa! lOS lazela followed by a SIgnificant decrease m theIr dIstnbutIOn m 

liver (3644%) and kIdneys (2868%) of TIlapla speCIes and kIdneys 

(3690%) of Clanas lazera A more contmuous sIgmficant reductIOn m 

the dIstrIbutIOn of metacercaJ lal mfestatIOn was recorded m spleen of 

Ttlapia speCIes (1972%) and Clallas lazeJa (2299%) and In eye 

(1620%) and skIn (1514%) of Tllapla speCIes then In tllapia fins 

(11 09%) WhICh SIgnIficantly mcreased than that observed In branchIal 

cavIty of TIlapJa speues (44%) The minImum mCldence of 

metacercarial mfestatIOn (000%) were reported m branchIal cavIty, skm, 

fins and eyes of Clan as lazera 

WIth respect to the mCIdence and dIstnbutIOn of metacercanal 

mfestatlOn m muscles and organs of the total exammed TIlapm speCIes 

and Clanas lazera, Table (11) shows that the maXlmum mCIdence of 

metacercallal mfestatlOn wei e detected In muscles of the mIddle thIrd 

(85 00%) of Clanas lazera WhICh was non sIgmficantly mcreased than 

that recorded m the postenor thIrd of Til apIa specIes (7757%) and that 

of anteIIor thIrd of Clallas laze! a (71 36%) and SIgnIficantly mcreased 

than that mentIOned In the mIddle thIrd of Tliapla speCIes (69 14%) and 
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muscles of posterIor thIrd of Clal laS lazera (6727%) A sIgmficant 

decrease m the dlstnbutlOn of metacercarIal mfestatIOn was observed m 

muscles of the antenOl third (6271%) and gIlb (6200%) of TIl apIa 

specIes followed by a more sIgnIficant reductIOn In theIr dIstnbutIOn m 

lIver (4955%) and 111 gIlls (4091%) of Clanas lazera whIch 

slgl11ficantly IIlcleascd than that lepolted m kIdneys (31 36%) of Clanas 

lazew and 111 IIvel (2957%) and kidneys (23 29%) ofTIlapIa specIes 

A more contmuous reductIon was Investigated In the spleen of Clanas 

lazera (1955%) and m spleen (1600%),eye(1314%),skm(1226%) 

and fins (9 00%) of TIlapia specIes whIch sIgmficantly Increased than 

that showed In the blanchml cavity of TllapIa speCIes (3 57%) The 

lowest mCIdence of metacercanal InfestatlOn (000%) was recorded In 

branchIal cavIty, skm, fins and eyes of Clanas lazera 

As shown In Table ( 12 ) , the maXimum number of encysed 

metacercanae In Tilapia speCIes, was observed 111 muscles of the 

postellOl thlld (34 93/gm) followed by a contInUOUS slgmficant reductIOn 

In theIr number In muscles of the mIddle (2321/gm) and antenor 

(1324/gm) thIrd of the body whIch sIgmficantly hIgher than that 

mentIoned 111 hver (405), fins (3 38), skm (3 44) and kIdneys (2 84) 

A more SIgnIficant reductIOn In the average number of encysted 

metacercanae was observed In spleen (1 92) and eye lenses (1 24) The 

mImmum number was recorded In the branchIal cavIty (0 16) 

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

metacercallae In TIlapla specIes Table ( 12) shows that the maXImum 

numbel was detected m muscles of the the posterIor thIrd durmg sprIng 

(62 87/gm) followed by a slgnJficant decrease 111 theIr number m the 
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posten or thIrd dunng summer ( 33 34/gm) and m muscles of the 

middle thud dunng spnng (38 36/gm) and summer (28 02/gm) A mOle 

1 eduction 111 the numbel of encysted metacercanae recorded In muscles 

of the posterIor thlld durmg wmter (24 48/gm) and autumn (13 22/gm) 

and m muscles of the anterIor thud dunng spnng (21 35/gm) followed 

by a contmuous slglllficant declease In theIr number In muscles of the 

lTIlddle thud dUJlI1g wmtel (l502/gm) and autumn (l322/gm)andm 

muscles of the antenor thIrd durmg summer (1284/gm), wmter 

(I037/gm) and autumn (942/gm), fins dunng sprmg (11 19) and skm 

dUl 109 SpI111g (12 46) A mOl e signIficant drop 111 the number of encysted 

metacercanae observed In lIver dunng wmter (3 52), spnng (542), 

summer (428) and autumn (3 63),fins dunng summer(3 36) and kIdneys 

dunng spnng (4 86) followed by a contmuous sIgnIficant decrease m 

then numbel 111 eye lenes dUllng w1I1ter (2 88), kidney dUllng summer 

(2 87) and wmter (2 05), spleen dUrIng wmter (2 94) and sununel (2 09), 

skm dUllng summer (244), spleen dUllng WInter (1 68), eye lenses durmg 

spllng (l 28), kidneys dUllng autumn (1 28), spleen dUlIng autumn (1 05) 

and eye lenses dunng summer (0 47) and autumn (0 18) The mmimum 

number of encysted metacercanae (0 00) observed m fins and skm durmg 

WInter and autumn and In the branchIal cavIty dunng spnng, summer and 

autumn 

For Euclmostomum mfectIOn the number ofmetacercanae per fish 

ranged from 1-3 and detected only dunng wmter In Ttlapm speCIes The 

averag~ number per fish was 0 92 ± 0 24 

Gill affectIOn In TilapIa speCIes was recorded and the hIghest 

number of metacercanae was detected m the sprmg 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 metacercanae 

In Clan as lazeJa \'vas recorded m muscles of the mIddle thIrd (51 89/mg) 

which sIg11lficantly hlghel than that observed In muscles of the antenor 

thlld (3329/gm) and posterIor thIrd (2474/gm) A more contmuous 

sIgmficant reductIOn m the numbel of encysted metacercanae were 

detected m hVf'r (5 86), kIdneys (3 66) and spleen (1 52) 

RegardIng the effect of season on the number of encysted 

metacercanae In Clanas lazera Table 15 explams that the maXImum 

numbel \\as detected m the muscles of mIddle thIrd dur,ng wmter 

(6733/gm) summer (61 12/gm) and sprmg (5693/gm) whIch non 

sIgnificantly vaned from that mentIOned dunng WInter (67 33/gm), non 

sIgnificantly hIgher than that detected In the muscles of antenor thIrd 

dUIlng Wl11tel (40 67/gm) and summer (4080/gm) and sIgmficantly 

mCI ease than that found m the muscles of antnor thIrd dunng spnng 

(3860/gm) and of postell or thIrd dunng wmter (27 25/gm) and summer 

(3397/gm) A more sIgnificant reductIOn appeared m the muscles of 

mIddle thIrd dunng autumn (28 62/gm) and of posterIor third dunng 

sprIng (23 83/gm) followed by that mentIOned m autumn for the antenor 

thIrd (17 36/gm) and postell or thIrd (15 65/gm) :tv lore over, there was a 

continUOUS sIgnificant decrease In the number of encysted metacercanae 

m lIver dunng wmter (667), sprIng (7 04) and summer (733) and kIdney 

durmg wmtel (408) and spIlng (5 72) followed by that detected m liver 

dunng autumn (302) and kIdneys dunng summer (3 55) whIch 

significantly mCI eased than that I ecorded m kidney durmg autumn (I 72) 

and m spleen dunng wmter (I 67), sprmg (209) and summer (1 59) The 

mm1l11Um number of encysted metacercanae observed m spleen dUrIng 

autumn(O 89) 



RESULTS 

Table ( 7) ClinIcal symptoms of the examined TIlapla specIes In releatlOn to months 

F 
-

No of No of elln 

tX1m Inle~ nor Em Abd Haemorrhagels Gr~y 

mdl & on skin dlscolonlloll 

II;h /ish fish LG dlst patch dilY patch dill 

January 61 56 23 JJ 18 10 ) 5 8 

February 32 25 12 13 6 3 0 6 4 

March 36 34 17 17 8 3 4 8 2 

April 76 6~ 20 45 25 20 8 12 10 

May 33 28 16 12 4 8 0 4 8 

June 42 39 14 25 6 18 0 11 7 

July )3 )1 28 23 10 6 2 ) 10 

August 70 59 26 33 3 0 0 8 20 

September 62 45 10 3) 13 10 10 22 

I October J2 24 13 II 0 0 0 ) 6 

November 118 70 31 39 8 0 0 19 20 

December 8) 72 30 42 5 0 0 12 21 

Total 700 568 240 328 10, 77 2-1 107 138 

. 4222 5775 1866 13 56 4 " 1883 2429 

I 328 1000 3> 01 >148 7 J' 3293 4207 

------ ---~ ------ ---

Chn = clImcally Em = emaCIatIOn Abd= abdommal 
Det = detatched 
e\.um = exam end 

S = Spots Er = errected 
Wse = white spotted eyes 

Chmcal symptoms -
Darkness of Black [xo W~e 

patch 

5 

0 

7 

6 

5 

0 

10 

) 

0 

0 

<; 

9 

,2 

915 

1585 

skill ~ on Dlstrucllon of fin & 

dlff fins rays 

5 0 0 

3 0 0 

0 0 2 

16 30 15 

0 I) 7 

5 18 2 

8 0 0 

3 0 0 

0 0 I 

3 0 5 

8 0 I 

7 0 2 

48 63 3) 

8H 10 9> 6 19 

1663 19 >1 1067 

dlff= diffuse 
E>.. = E'(cess 
Infes= mfested 

SpillS Mem opae 
Ity 

0 3 ) 22 

0 2 I 13 

0 4 2 10 

0 20 10 18 

0 7 2 0 

0 5 6 ) 

0 2 2 6 

0 0 2 0 

0 4 ) ) 

0 8 0 0 

0 5 8 0 

0 10 5 18 

0 70 49 92 

0 1232 860 1619 

0 21 34 1494 1805 

LG = low body gam 
Exo = Exophthalmm 

Er 

SCdl 

5 

I 

2 

10 

2 

6 

2 

2 

5 

0 

8 

) 

49 

860 

1494 

Det Ex Blad .. Sun 
M S un ~~n 

on eyes 
Scale S~1n Buu} 

33 3~ 0 33 

13 IJ 0 i3 

17 17 7 17 

45 4) 35 45 

12 12 20 12 

25 2 18 1) 

23 2, 6 23 

33 JJ 0 33 

3) J 0 J) 

II II 0 II 

39 J9 0 39 

42 -12 0 42 

328 ,18 86 328 

57'4 ) 4 15 14 5774 

1000 1000 2622 1000 

Mam = membrans 
M= mucus 

(108] 
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FIg ( 1) Showmg black spots 011 the <;Iun with t-rroded fins ('l) , Darkness of the 
~km md cJoudncss of the eye(cnse (b) and wluk spotcd eye with exophthalmJa 

.md wide spread ofmmute haemorrhag's on the slun (c) 
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Table (8) ClImcal symptoms of the exammed Clan as lazera m relatlOn to month 

No ot No of Climc Chmc.ti symptoms 
the: mf 

Months e"at J fish normal Haemorrhage: on Dar!.. grey Black patchs on S!..m cover Emacl BullY Dlstruc Abdo [xopt Eye 
sIlO dl~coloratlon skm allon s!..m ted mmal halmJa catract 

fish fish patch dIffuse: patch dIffuse patch diffuse \wh exct:~s with fins dlstent 
mucus LG Ion 

January 19 13 6 0 0 0 ) 2 0 7 7 5 0 2 0 0 

February I) 12 5 2 0 2 3 0 0 7 7 4 0 0 0 0 

March 14 13 4 0 2 0 I 3 0 9 9 8 2 4 0 0 

April 18 I) 5 3 2 5 0 0 0 10 10 7 I 3 0 0 

MJ} 22 19 8 2 0 2 7 0 0 II II ;, 0 0 0 0 

June 20 20 12 0 0 ) .J 0 0 8 8 2 0 0 0 0 

July 17 I) 4 2 I 0 6 2 0 9 9 10 4 0 0 0 
~. 

August 15 12 6 0 0 4 2 0 0 6 6 0 0 0 0 0 

September 21 I) 12 3 0 3 0 0 0 0 0 0 0 2 0 0 

October 14 10 6 3 0 I 0 0 0 I I 0 0 I 0 0 

November 30 30 17 4 0 2 10 I 0 13 \3 13 7 5 0 0 

Dt:cember 15 II ;) 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 

I % 4813 1016 267 1497 21 14 428 0 5027 )027 2995 749 909 0 0 

% 1988 5 I) 2887 4124 825 0 9691 9691 5772 1443 17 )3 0 0 
I 



No 01 No 01 Chn 

MOJ1lh~ exam IOles nor 
mal 

fish fish fish 
January 61 )6 23 

February 3:! 2" 12 

March J6 14 17 

Apnl 76 6) 20 

MdY 3.> 28 16 

June -12 39 14 

Jul) )J 51 28 

Augu,t 70 59 26 

September 62 45 10 

October 32 24 13 

November liS 70 31 

December S, 72 30 

Total 700 568 240 

% 4' n 

'0 3429 
- - b 

er == errOSlOn 

L = hver 

RESULTS 

Table ( 9) Post mortem findmgs of the exammed Tllapla speCIes In relatIOn to month 

Skm 
Skin 
erso ulcer 

0 0 

2 0 

5 3 

17 3 

12 5 

10 7 

I 0 

6 2 

8 2 

) 2 

0 0 

0 0 

72 24 

P 68 423 

1029 343 

Cyst Cyst Grey lOCI Iluld IlUid 
all on 01 gills In meye 

skm BrL abd Deh 
0 20 30 ) 5 

0 ) 20 I 1 

7 0 34 2 2 

'5 0 45 \0 10 

15 0 20 2 2 

IS 0 30 6 6 

5 0 2) 2 2 

0 0 40 2 2 

0 0 3, , S 

0 0 S 0 0 

0 0 'iJ 8 S 

0 0 72 7 , 
7S 25 414 49 49 

1320 HO 72 89 863 863 

1071 3 57 5914 700 700 
- -------- -

Br C = branchial cavity 

S == spleen 

Postmortem findmgs 
Cyst 

In 

Skm 
,3 

13 

17 

4, 

12 

2, 

23 

33 

3, 

11 

J9 

42 

328 

5775 

4686 

Mus~les 

nod flabby ema 
36 33 33 

20 \3 \3 

34 17 17 

6) 45 4S 

2S 12 12 

39 2S 25 

51 23 23 

59 33 33 

45 35 3S 

IS \1 \1 

70 39 39 

72 42 42 

543 328 328 

9S S9 5774 5774 

77 57 4686 4686 
~- ~-~ 

Clime = climcally 

K = kidneys 

Monitngof 

L S 
18 16 

8 , 
8 , 

33 17 

11 'i 

17 8 

IS 11 

21 , 
31 20 

5 0 

21 11 

16 9 

207 112 

3644 197' 

2957 1600 

nodules on Cyst 
all 

K L S I<.. fins 
IS 14 16 18 0 

oS \3 5 6 0 

, 8 S , 0 

31 33 17 2.> 30 

6 11 5 6 15 

" 17 8 t- IS 

b 18 II I' 0 

13 21 5 I.> 0 

2S 31 20 28 0 

0 IS 0 0 0 

16 33 11 16 0 

10 38 9 1-1 0 

163 251 112 19) 53 

7869 4419 1972 '799 933 

'329 3586 1600 " 71 757 

ema = emaciation 

[111] 
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Fig (2) Sbowmg beavely mfested Tdapla's muscles wIth medIUm SIZe encysted 
metclcel cal lae (Prohemlstomahde sp ) (X 4) 

Fig (3) Showmg beavely mfected Tdapla's muscles wIth "mall sIze encysted 
metacel canac (Haplorclude sp ) (X 4) 



RF&ULTS (113] 

Table ( 10) Post mortem findmgs of the exalnmed Clan as lazera 
-No of No of No nf 

the IOf cllilIc 
Post mortem findmgs 

Months enm IIsh norm11 Skin Skin Grey Cyst nUld Fhlld Cyst 10 MII~cle~ Mottling of Nodulu ElontlHttd 
lOCI In III 

fish IIsh eros ulcer on bran 10 eye skin Soft & nodul liver kidney spleen hver muscles 
Ion atlOn gills chml abdomen pouch nabby es y n 

cavity 
JanullI) 19 13 b 0 0 5 0 I 0 13 7 13 10 8 7 10 8 7 7 

February 15 12 ~ 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 I~ 9 13 6 3 4 6 3 4 9 

April 18 15 5 5 4 8 0 0 0 12 10 I ~ 9 4 4 9 4 4 10 

May 22 19 8 2 I 13 0 0 0 19 II 19 b ~ 2 13 J 2 11 

June 20 20 12 0 0 8 0 0 0 15 8 20 I) 9 6 15 9 6 8 

July 17 15 4 J 2 II 0 I 0 IJ 9 h 10 7 J 10 7 3 9 

August 15 12 6 0 0 4 0 0 0 12 6 12 6 4 I 6 4 I 6 

SeptLmber 21 15 12 3 2 3 0 0 0 8 0 15 j I 0 3 I 0 0 

October 14 10 6 3 1 3 0 0 0 3 I 10 0 0 0 0 0 0 I 

November 30 30 17 4 2 14 0 j 0 23 13 30 18 13 8 18 13 8 13 

December I) II 5 0 0 6 0 0 0 6 6 11 II 10 5 II 10 , 6 

Total 220 187 90 24 16 90 0 7 0 139 94 187 109 69 43 109 69 4j 94 

% 4813 1283 856 4813 0 i~ 0 7433 5027 1000 3690 2299 5829 3690 2299 5027 

9 

% 1091 727 4091 0 J 18 0 63 18 4273 8500 3136 195, 495' 3 I 36 19 )' 4273 
, 

- - - - -

A = Bahr MOles ClImc = ClmIcally 

B = Dramage canals 0 = El-RaIh EI-Tawfikl 

e'Cam = exammed Inf= mfested 
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Table ( 11) IncIdence and dlstnbutIOn of metacercanal mfestatlOn m affected Tllapla specJes and Clarzas lazera 

FIsh No No lncld Muscles 
em.t: 

SpecIes of 01 % Anterior third MIddle Poslerlor third GlIb Branchial Skin fins Eye LIver KIdneys Spleen 
exam IOfeSI thud cavItY 

fi.h fi.h No 01 No of No 01 No of No of "lo of No of No of No of '1o of No of 
Infesl / Infest mfesl Infest / Inf~Sl I mfen / mfe~1 / mfe.sl I tnresl / nfes mfc) 

I fhh ~sh tish fish fish fish fi,h hsh fi,h fl'h fish 

TII.pla 100 568 81 14' 439 7128' 484 8521 ' 543 9560 43 • 7640b 25 44 86 , 63 1IO'i 92 16 ')Or, 207 16.j.j 163 2868"" IP 1972" 

• 

Sj>ecles 700 - 439 6171 484 6914'" 543 157'" 434 6200 • 2S 357' 86 12 26 63 900 92 Ill"'" 207 29 s7' 16, 1) 9' 11' 1600'" 

( Janas 270 187 8Soo ' 157 8395 • 187 100 148 7914' 90 48 P 0 ()' 0 0' 0 0' 0 0' 109 58'8 69 3690' 43 22 99'" 
, 

/0 era I I 

I 
770 157 1136"'" 187 8S 00 148 67 7 7"" 90 4091' 0 O· 0 0" G 0" 0 O· 109 4955 69 3136 ' 43 19 S~/·· 

TOlal 970 75) 8207 596 7894 u 671 8887A 716 948lA 574 6940< 75 1,1' 8b 1I19~ 63 834" 92 12 (90 316 41840 '32 3072' ISS 205)' 

9'0 596 64 78" 671 1Z93 A 716 17 83A 574 5b S6lt 25 17'1 86 9H"" 63 6 85" 92 0 316 34 lIO ',> 252,,1- 155 168S' 



RESULTS 

Table (12) Avelage number of encysted metacelcanae In the mfested Tiiapia specIes m releatlOn to season 

Season of !lIe No of No of No of EMC per b'Tam muscles from No of Met 

year the the 

exam mfes -\ntcnor third Middle t1md 

fish fish Rance MiSE Range 

Winter 1037' 

(Dec Feb) 178 153 (1-88 ± 0114 

143 

Spnng 

March Ma\) 145 121 0-_10 21 35'" 0320 

± 

336 

SUlluner 

lune August) 165 149 t'lOO 12841, o Jl5 

± 

I 56 

Autumn 

Sept Nov) 212 139 (/-68 942' 088 

± 

1 17 

Over all 

700 568 {J '10 13 239l 0320 

± 

0996 

EMC = Encysted metacercanae 

Met;;;;;;; Metacercanae 

M±SE 

1502" 

± 

196 

3836b 

± 

566 

280i" 

± 

790 

13 li' 
± 

I 54 

23210H 

± 

I 513 

10 eye lenses 

Postenor thard 
Rnage 

Range MiSE 

24 480<1 28S"" 

2200 ± 019 ± 

264 038 

2-450 6281 015 128mn 

± ± 

828 030 

2 190 3334" o 10 047"" 

± :t 

284 015 

I 130 2212d o 8 o IS' 

± ± 

203 0085 

1-450 34936A o 19 I 238' 

± ± 

2303 o Id38 

Exam = Exammed 

mfes = mfested 

NO orEMC No ofEMC No orEMC No of EMC In LIVer No ofEMC In 

10 fin 10 skin In branchial cavlly Kidney 

Rnage M±SE Rnage M±SE Rnage M±SE Rnalle M±SE Rnage M±SE 

0 0 0 0' o 5 058· o 25 352h' 0 17 205,L 

± ± ± 

011 035 021 

0 114 II 19" o 68 1246f
' 0 0 o 34 542h o 20 486' 

± ± ± ± 

194 152 056 049 

o 86 116' o 46 244'L 0 0 0 18 428' 0 15 2871 

± ± ± ± 

103 055 057 043 

0 0 0 0' 0 0 o \3 363" 0 10 I 2Smn 

± ± 

049 018 

0 114 3384/11 o 68 3435D£ o 5 0157" o 34 4046" o 20 2843 l 

± ± ± ± ± 

0259 0422 0032 0249 0206 

M;;;;;;;Mean SE= stander error 

[115] 

No orEMe In 

splcen 

Rnage 
E 

0 12 I 68"" 

± 
020 

0 IS 2 9~" 

± 

020 

o 9 209" 

± 

020 

o 8 105" 

± 

017 

0 18 
F 

± 

o III 

Means wlth dIfferent small or CapItal aiphabetica superscnpts are sIgmficantly dIfferent flOm each other at level (P < 0 05) 
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Table (13) A verage number of encysted metacercanae In the Infested Clarzas lazera In releatlon to season 

Season of the No No of No of EMC In gram muscle from 
year of the the 

exam mfested Anterior thIrd 
fish fish Range 

Wmter 49 36 2-408 
(Dec-Feb) 

Sprmg 54 47 0-\88 
(March-May) 

Summer 52 49 0-218 
(June-Augast) 

Autumn 65 55 0-90 
(Sept-Nov) 

Over all 220 187 0-408 

-~-~--===i ~- -- ===--- - ~~--

EMC -Encysted metacercanae 
M=Mean 

M+SE 

40678bc 

± 
11899 

3860b 

± 
424 

4080abe 

± 
760 

1736d 

± 
303 

332948 

± 
3512 
--~ 

MIddle thIrd Posterior third 
Range M±SE Range 

2660 6733·b 0-368 
± 

1871 

4 - 250 5693" 0-108 
± 

674 

2- 320 61 12' 0-150 
± 

1030 

3 - 130 2862c 0-70 
± 

439 

2 - 660 51 893A 0- 368 
± 

5061 

exam = exammed 
SE = Stander error 

M±SE 

272Sbcd 

± 
1037 

23 83cd 

± 
376 

3397bc 

± 
549 

1) 65d 

± 
325 

24738B 

± 
2824 

No of the EMC In No ofEMC No ofEMC 

hver tn kIdney In spleen 
Range M+SE Range M±S£: Range M±SE 

0-60 667"f 0-30 408 efgh 0-10 I 67hmn 

± ± ± 
I 

201 114 046 ! 

0-40 7 33~ 0-20 5 n ef 0- 13 209ghm 

± ± ± 
I 36 I 85 044 

0-35 704e 0-20 355fg 0-10 I 591lU1 

± ± ± 
105 070 032 

0-13 302fg 0-8 112m 0-5 089" 
± ± ± 

048 032 021 I 
I 

0-60 586c 0-30 3663D 0-13 \ 524E 

± ± ± 
0599 0561 0178 

Means wIth dIfferent small or CapItal alphabettca superscnpts are sIgmficantly dIfferent from each other at level (P < 0 05) 
EMC = Encysted metacercanae 
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2- Prevalence of the encysted metacercanae : 

Table (14) Illustrates the pI evalence of encysted metacercanae III 

lelatlOn to weight of both TiiapIa speCIes and Clan as lazera The 

maXImum prevalence of encysted metacercanae was recorded III TIlapia 

specIes weIghted flom less than 100 gm up to 250 gm (62 75-93 94%) 

and III Clan as lazera that weIghted from less than 200gm up to 500gm 

(8667-98 33%) The prevalence of encysted metacercanae sIgmficantly 

decrease wlth the Increase of fish weIght for both TIlapla speCles that 

weIghted 200-300gm (39 13%) and 300-350 gm (41 380/0) and Clan as 

laze! a that wIghted 500-600gm (63 64%) and 600-700 gm (27 78%) 

Table (14) Prevalence of encysted metacercarIae IllfectlOn III 
relation to weIght of the exammed TIIapla sp. and Clartas lazera 

FIsh speCIes WeIght of the No of the No of the Prevalence 
exanuned fish exammed fish mfested fish % 

Less tnan 387 326 9132a 

100gm 132 124 9394a 

Tilapia speCIes 100-150 gm 67 56 83 58ab 

150-200 gm 51 32 6275ab 

200-250 gm 46 IS 39 l3c 

250-300 gm 29 12 41 38c 

300-350 gm 
Total - 700 568 81 14A 

Less than 60 59 9833a 

200gm 48 45 9375a 

200-300 gm 42 38 904Sab 

Clanas lazera 300-400 gm 30 26 8667ab 

400-500 gm 22 ]4 6364bc 

500-600 gm 18 5 2778c 

600-700 gm 
Total 220 187 8500A 

Means WIth dIfferent alphabetIca superscnpts ate sIgmficantly dIfferent 

f10m each other at level (P < 0 05) 
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Table (15) shows a non slgmficant vanatIOn III the prevalence of 

encysted metacercanae (60 71-91 860/0) among dIfferent length of both 

Tllapta speCieS (fi om fish measUled less than I Scm up to those of 25-30 

cm length) and Clallas lazera (flom fish measunng less than 30cm up to 

that of 50-60 em length) 

Table (15)' Prevalence of encysted metacercarIae IllfectlOD III 

releabon to length of the exammd Tdapla species and Clanas lazera 

FIsh speCIes length ofthe No of No of Prevalence % 

exammed fish exammed mfested fish 

fish 

Less than 15cm 237 175 7384a 

15-20 em 279 235 84233 

Tllapla speCIes 20-25 em 141 124 87943 

25-30 em 43 34 79073 

Total - 700 568 81 14A 

Less thall 30('m 6 79 9] 86a 

30 -40 cm 62 55 8871 a 

Clarzas lazera 40 -50 em 44 36 81 82a 

50- 60 em 28 17 6071 3 

Total - 220 187 8500A 

Means wIth diffel ent alphabettca superscnpts are slgmficantly dIfferent 

from each other at level (P < 0 05) 
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Table (16) reveales a non signIficant dIfference In the prevalence 

rate of encysted metacercallae between both Tiiapia speCIes (81 14%) 

and elm ta'l lazel a (85%) However, thel e were vanatlOns In the 

IncIdence of encysted metaeerCaI lae dunng the dIfferent months of the 

year The hIghest IncIdence of encysted metacercat Iae were recorded for 

Clanas lazeJa durIng June and November (100%) followed by that 

detected dUlIng the pellod fiom January up to October (75-9622%) and 

December (8447%) for TIlapIa speCIes and that observed dunng the 

penod from January upto May (68 42-86 36%), the penod from July up 

to OctobeI (78 57 -8823%) and dUlIng December (7733%) for Clan as 

lazera The lowest IncIdence of encysted metacercanae was mentIOned 

fm Ttlapia speCIes dunng November (6521%) 

Table (16) . Monthly prevalence of the encysted metacercanae m the 

exammed Tdapm species and Clarzas lazera 

TllapIa Species Clarzas lazera 

Month of the No of No of Plevalence No of No of Prevalence 

year exanllnd II1fested % exammed mfested % 

fish fish fish fish 

January 61 56 8780ab 19 13 6842ab 

February 32 25 78 1253b 15 12 8000ab 

March 36 34 9444a 14 13 92 85a 

April 76 65 8555a 18 15 83 33ab 

Ma) 33 28 8484a 22 19 8626ab 

June 42 39 92 853 20 20 1003 

July 53 51 96223 17 15 8823 ab 

August 70 59 8428a 15 12 80 GOab 

September 62 45 72 58ab 21 14 6666ab 

October 32 24 7500a 14 11 785r 

November 118 70 6521 b 30 30 lO03 

December 85 72 844r 15 1 11 73 333b 

Total 700 568 8114 %A 220 187 8500%A 

Means wIth dIfferent small or CapItal alphabetIca superscnpts are 

sIgmficantly dIfferent from each other at level (P < 0 05) 
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Table (17) showes the prevalence of tencysted metacercanae III the 

exammed Tllapm specIes and Clarzas lazera The total mCldence of 

encysted metacelCatlae was hlghel dUllng summer (91 24%) and spnng 

(8743%) followed by that recorded dunng wmter (83 260/0) and whIch 

was sIgmficantly hIgher than that mentIOned durmg autumn (7004%) 

However, fOl Tllapla speCIes the hIghest mCIdence of encysted 

metaceicallae obselved dunng summer (90300/0), spnng (87 580/0) and 

wmter (85 96%) whIch sIgmficantly hIgher than that mentIOned dunng 

autumn (65 57%) On the other hand for Clan as lazera, the maXImLm 

lI1cIdence of encysted metacelcallae was found to be (91). 23%) m 

summel followed by that detected dunng spnng (8703%) and autumn 

(84 620/0) The lowest mCIdence was recorded dunng wmter (73 46%) 

Table (17) . Prevalence of the encysted metacercanae m the 

exammed Tilapia specIes and Clanas lazera In releatlOn to season 

rilapla species LlWlas la::era Total Total 
Season of the No of No of prevalence No of No of prevalence No of No of incidence 

year exam mfest % exam mfest % exam mfest % 
fish fish fish fish fish fish 

Wmter 178 153 8596ab 49 36 73461)(: 227 189 8326 Ail 

(Dec -Feb) 

Spnng 145 127 8758ab 54 47 8703"be 199 174 8743A 

(Mar -May) 

Summer 165 149 901030 52 49 942330 217 198 9124A 

(June-Aug) 

Autumn 212 139 6557c 65 55 8462auc 277 194 7004il 

(Sept -Nov) 

Total 700 568 81 141 220 187 85001 920 755 8207 

exam = exammed mfest = mfested 

Means wIth dIffei ent small or CapItal alphabetlca or latm numbers 

superscnpts are sIgmficantly dlfferent from each other at level (P < 0 05) 
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Table (18) shows that the encysted metacercanae recovered from 

Ttlapla speCIes were IdentIfied as ProhemIstomatIde, HaplorchIdae, 

Clll1ostomatldae. Hetet ophYldae. Dlplostomatldae, and Echmostomatidae 

metacelcallae, whIle those recOided from mlested Clanas lazera were 

belongmg to famIlIes, ProhemlstomatIde, DIplostomatIde 

CynodlplostomatIde and Hapiorchide The morphologIcal dlfferance 

among vanous specIes of encysted metacercanae were presented In 

Table ( 19 )and FIgS (4 - 12) 

Plohelllistolllatldae metacercanae : 

The cysts were found III both TIlapia speCIes and Clan as lazera 

and were located III muscles and mternal organ (lIver, kIdneys, spleen, 

gIlls and eye tIssues) The encysted metacelcanae were ofmedlUm sIzed 

and of VaI Iable colour vaned from greYIsh whIte to yellowIsh brown, 

rounded In shap wIth double layered cyst wall, the outer was fragIle and 

easly rupture and the mner was dIfficult to remove In some encysted 

metacelcallae the paraSIte was surrounded wIth a membranous wall 

contamIng flUId The cyst measured 0 26-0 630 mm m dIameter FIg (12 

A,B&C and FIg 12A) 

The excysted metacercanae were ellIptical to oval m 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 0 066 mm Prepharynx absent Pharynx 

was sphencal and measured 003-0035 mm m dIameter Ventral sucker 

was smaller than the oral one and measured 0 03 - 0 045 mm In dIameter 

Intestmal caeca extendIng to the posten or extremIty The pnmItive 

gonads wele plesent FIg (1 2-D and FIg 12B) 
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Fig ( 4) Showmg DlplostomatJde metacerCdnae 
A- Dlplostomum IbiS or Dlplostomum mlotJcus encysted metacercana 
B- Dlplostomum Ibis 01 Dlplostomum m:otlcus excysted metacercana 
C- Bulbophorus sp encysted metacerC~rIa 
D- Bulbophorus sp excysted metacercaria 
E- DlplostomatJd sp metacercaria 
F - D.lpostomatId ~p excysted metacercarIa 
G- Dlplostomum pat acaudum metacercarIa with evagcn.ltcd pscudosuckers 
1-1- DlplostolUum fMI acaudul11 mcfaClrl.ln.l with mvagcnatld pscudosuckcrs 
(Scale bar m A,B,E, F & II = 0 2 mm and III C & D = 0 5 nun) 
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Table (18) IdentificatIOn of the recovered EMC from the exammed TilapIa specIes and Clarzas lazeta 

I -- - - -~ --- ------- --- -- - - - - ~--- -

Fish species Total no of exammed fish lotal no of mfested Percentages % Type of the recovered EMC from the exammed I 

fish fish 

Prohemlstomahde 
Haplorchlde 

Tilapia species 700 568 81 14% HeterophYlde 

I 
Dlplostomatlde 
Euclmostomattde 
Chnostomattde 
Echmostomattde 
Prohemtstomatlde 

Clanas laze! a 220 187 85% Dtplostomattde 
Cynodlplostomahde 

I Haplorchlde 

EMC = Encysted metacercanae 
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, .. - . - - ~ 
Table (19) Dlft b he d d fl Til d CI /. 

~ 
Dlplostomatld 

EMC 
Clmostoma- Cyanodlplo- metacercaria ency~ted EchlOostomatld HeterophYid Haplorchld Prohemlstonllde 

Items -atld tid stamatld metacercanae 
Tllapla sp Tllapla sp and 

Host Tllapla sp Ttlapla sp Clanas Tllapla sp Tllapla sp and Tllapla sp Tllapla sp and Clanas C'larzas lazera 
lazera Clarws lazera lazera 

muscles, eye muscle~, muscles gJlI 
Muscles skill Muscles, gtlls tissue gill mament, eye 

Location Kidney Branchial gill cover, eye lense and II1temal Gill filament II1temal filament tissue and 
ravlty floor of organs and muscles organs and eye tissue mternal organs 

mouth gill filam 

Colour GreYish to Whitish GreYish white Transparent Grey to black GreYish Transparent Light GreYish to 
yellowIsh - tenged with wIth black gre\ Ish yellOWIsh brown 

white orange spot 

Shape Spherical Sphellcal Rounded Elongated Elleptlcal or Oval Oval to Rounded to Rounded 
worm like oval eileptlcal o\al 

Size 32 - 6 3 mm 25-5 mm 111 06-1 I mm 046 x 0 23 03-I15x 02 -0 25 03-04x 026 OS 026 - 0 63 mm 
111 diameter dIameter 111 dIameter 022-078 mm x 0 09-015 mm 021-03 x 0 16 03.5 

Sucker Well Well Well Well Well Well developed Difficult to Difficult to Well developed 
developed developed developed developed developed :,een seen 

Delecate to Thm and Thick Thick Granular thIck 
, somewhat transparent 

I 
Cyst wall Very thIck Very thick Very thIck Absent thicken and 

I 
very thick 111 

, 
CL sp 

I 
Presence of Present Present Present - - - - -

'I black 2.lgment 

C L Sp = Clarzas lazera Dlpiostomatld cysts EMC = encysted metacercanae 



RDSULTS (126) 

o 

FIg 6 SllOwlIlg 
A- ClarIas lazera muscles mfested wIth Dlplostomum sp metacercana 
B- Dlplostoll1ulll sp met.lcercan.l (e/anas lazera) 
C- Dlplostomum sp excysted metacercarIa (Clanas lazera) 
D- CyanodJpiostomum sp encysted metacercana 
E- CyanodIplostomum sp euysted metacercana 
F GIlls mfested wItb Echmostomatlde sp metacercana 
G- Ecillnochasmus sp e,.cysted metacercaria 
H- Nephrostomum sp excysted metacercarIa (Ventral velw) 
1- Nephi ostomum sp excysted metacercana (Lateral view) 
J- Apharyngostngl3 sp euysted metacercana 
(Scale bar of B &C = 0 35,of G = 0 2, & of D,E,H & J = 0 5) 
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FIg (7) E'\c, sted meta(.ercanae 
E- EcJlInochasmus sp 
F - NephI o"tOJllUIIl sp 
G- Aph'l11 ngo.,~ngl'l sp 
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Fig 8 Cimostolllum Tdaplac cuystcd metacercaria 



RESULTS (129) 

of 

WEi-4----P 

vS 

I 

us 

o 

FIg 9 Chnos{oJDum Tdaplae excyested metacercana 
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Heteloplzyrde metacercanae : 

The encysted metacercanae FIg ( 12-E ) was obtamed from 

TIlapla species and apperued as small sized pIgmented cysts It was 

mamly located m the supel facIal layer of the muscles espclally at the 

base of the fins In addItIOn eye tIssue, gills, lIver, spleen, and kIdney 

were found to be harbounng heterophYid metacercanae It was small oval 

to ellIptical In shape and measured 0 30-0 40 mm m length and 0 21-0 3 

rum In wIdth The cyst wall was formed from two layers, the outr was 

thIck whlle the .nner was thm and the Inner structure contamed dark 

pIgmented gianuies Fig (12-E & 12-C) 

The excysted metacercana was elongated and oval dorsoventrally 

and measUl ed 0 2-0 25 mm III length and 0 1-0 12 mm In wIdth The oral 

suckel was subte1l11mal and measured 0 040 - 0 046 mm In dIameter The 

ventral sucker was small, rounded and measured 0 032 - 0 039 mm m 

dIameter PI epharynx, pharynx and oesophagus were found and the 

mtesmal caeca could be detected Gemtal sucker located adjacent to the 

acetabulum PUl110ldia of gonads and vltellme follIcles (m pentesticular 

zone) could be detected at the postenor extremIty FIg (12-F and 12-D) 

Haplorclude metacercanae 

The encysted metacercarlae were recovered from both TIlapla 

speCIes and Clm laS lazera It were located m muscles and more abundant 

mamly alOund large blood vessels Also these metacercanae were found 

m hveI, spleen,kldneys, eye tissue and gills The cyst was round to oval 

m shap and measured 0 26-0 50 x 0 16-0 35 mm The cyst wall was 

double layel ed and appeared transparent, hyalme and homogenous The 

cyst contamed chaiactenstically lIght spots FIg (l2-G & 12-E) 



RESULTS (132) 

Fig 12 Sbowmg 
A,B,C- PI obemlstomahde specIes encysted metacercanae, (X 4) &(12A) 
D- ProhemlstomatIde species euysted metacercalla, (X 4) & (12B) 
E- Hetel ophYJ(1 encysted metacerc.lrla, (X 10) & (12C) 
F- HeterophYid euysted metacercaria, (X 10)& (12D) 
G- Haplorcilld encysted mctacel carla, (X 10) & (12E) 
H- Haplorclude c1.Cysted metacerCalla, (X 10) & (12F) 
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The excysted metacercanae were elongated and measured 0 2-0 24 

mm In length and 0 102- 0 112 mm m wIdth The oral sucker measured 

004- 0053 111111 111 drametel Plcpharynx, pharynx, oesophagus 

acetabulum, mtestmal caeca and pnmordia of gonads can be detected m 

some speCIemens Numerous refractlle granules occuPIed the major part 

of the body FIg (l2-H & 12-F) 

3- IncIdence of human InfectIOn wIth encysted metacercanae 

at Manzala Lake 
IncIdence of human mfectlOn wIth encysted metacercanae at 

Manzala Lake and clmlcal findmgs In patIents was Illustrated In Table 

(20and21 ) 

Table ( 20) Age/sex relatIOnshIp In case of heterophyeslasIs In 

lUman a tM ILk "E t" anza a a e ,gypi 

Age Sex No of No of Percent of 
e~am cases Infect cases InfectIOn 

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 23 1 
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 20 167 

50 - 59 Female 60 12 200 
Subtotal 180 32 178 

Male 475 101 21 3 
Total Female 320 76 238 

Subtotal 795 177 223 

The percentages were apprOXImate to the nearst tenth 
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Table (21) ChnIcal findmg In patients parasItized with heterophYlds 

at Mau7ala Lake ( EI-Mattanayah and Manzala Cities) 

Percentage of Symptoms on mfected Physical exammatIOn of 

Age mfectIon patients mfected patIents 

0-9 333 MD 5 patient revealed BS 

16 patIents showed NS 

10 - 19 306 MD, N 

One patient rt-vealed BD , 

whde 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 appedfed with 

NS 

40 - 49 160 D, N 

6 patIent revealed BD 

7 showed NS 

50 - 59 178 D, N, 

16 patient revealed BD , 6 patient revealed AP 

4 showed NS 

D Diarrhea BD Bloody Diarrhea 

BS Bawel sound NS No symptoms 

AP Abdommal pam 

N No physclal exammatlOn 

The pel centages weI e apploXlmate to the nearst tenth 
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4- HIstopathologIcal findIngs III dIfferent organ and tIssues 

fish Illfested wIth metacercanae 

Muscles 

Muscles mfested with metacercanae of HeterophYldae dIsplayed 

cysts mamly concentrated In subepidermal layer, between collagen 

bundles of s11 atum compactum of the dermis or among the loose 

connectIve tIssue In stratum spongeosum However, the cysts appeared 

small m SIze, great m number seen withm superfaciallayer of the dermIs 

showed presence of famt basophilic parasitiC elements SometImes the 

cysts of othel species of palaSltIes appeared vanable m size and the 

tIssue reactIOns were m the form of aggregatIOn of few number of 

mflammatOlY cells mamly macrophages and conSIderable number of 

melamn callymg cells wIth scatteled number of eosmophIlIc granular 

cells (EGC) SometImes mflammatory cells Invade the paraSItIC elements 

or dIffusely scattered under stratum compactum of the dermIS Large 

paraSItIc cysts appear surrounded WIth serous flUId whIch contam a 

netwalk of fiblln follow by cellula! host reactIOn (FIg 13) 

In most exammed cases superfiCial muscle bundles appear 

replaced by connectIve tissue prolIferatIOn, fine blood capillanes WIth 

enlarged swellmg endothelIum usually surrounded WIth melanm-carrymg 

cells ProlIferated connectlve tIssue usually mfiltrated WIth leucocytes 

mamly macrophages and lymphocytes (FIg 14) Cysts Invade deeply 

mascular layel With mmimum tIssue reactIOn In the form of shght 

connectIve tIssue prolIfelation and few number of leucocytIC cellular 

mfilteratIon, together WIth melamn-can-ymg cells In surroundmg tIssue 

(FIg 15) 
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Fig (13) Skll1 of fish contall1 larg parastIc cyst showll1g mIld tIssue 
reactIOn wIth aggregatIon of marcophages and other 

mf1ammatory cells Edema IS also seen m deep del mal 
Jayel stam (H & E) X 250 
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Fig (14) Infested superficIal muscle bundles appeal replaced with 

FlblOceIluIal reactIOn Stam (H & E) X 125 
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Surround muscles revealed glanulatIOn of sarcoplasm and 

sometImes sarcolemmal vaculatIOn or salcOplaSmis dIssolutIOn (FIg 16) 

In case of s\11al1 parasitic cysts the tissue reaction comparatIvely appear 

gleat, f01m of tluck layel ofmflammatOlY cells mamly lymphocytes and 

macrophages Tunnels of mflammatory cells were seen between muscle 

bundles extended untIl leach the alea of paraSItIC cysts (FIg 17) 

In case of dlplostomum spp mfested tIssue, the reactIOns were 

cnaractenzed by mflammatory cells, mfletratIOn sometImes together wIth 

gl eat numbel of melanIl1- carrymg cells whIch appear m the outer zone of 

parasItIc cyst and m penvascular area ParasItIc elements appear large m 

sIze and fill the parasItIc cyst Oral and ventral suckers as well as 

pseudosuckel easly detected m hIstologIcal sectIOns (FIg 18) 

Degenerated and necrotIzed parasItIC cysts were notIced SometImes It 

undelgo calcified or teplased With connectIve tIssue proleferatIOn In 

these cases the cystIC wall appear thIck hyahmzed, refractIle and parasItIC 

elements were basophIlIC and calcIUm granules were dark blUIsh, as 

concentnc lamellae at the Inner wall of the paraSItIc cysts replacmg 

parasetlc elements Host tIssue reactIOns were pronounced charactenzed 

by active connective tIssue proltferatIOn causmg pressure atrophy and 

even replaced the neIghbourmg musc1ar tIssue Muscle bundles arround 

paraSItIC cysts were suffered from degeneratIve changes and zencker's 

necrOSIS (hemogenous, refractIle darkly eosmophilic m stam) (FIg 19) 

Internal organs 

The hIstopathologIcal findmgs of mtemal organs mcludmg lIver 

and kidney wete mal1lfested 111 rigs (20 - 27 ) 
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FIg. ( 16) Muscle bltndl~s l!1[ested with large cyst revealed 
S31coplasl111C glanulatlOn, vacuoldtlOn and dIssolutIOn 

(mrows) Stam (H & E) x 250 
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Fig. ( 17 ) . Muscle bundles of fish showmg mfestatIOn wIth great 

numbet of cysts wIth tunnels of mf1ammatory cells mfiltratIOn 

between muscle faclcult (allow) Stam (H & E) x 125 
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Fig (18) HlstologlCdl sectlOn m msucle showmg large parasItic 

elements filled the CystIc capsule with mIld tIssue reactIOn 

Stam (H & E) x 125 

Fig ( 19 ) . SectlOn 1Il muscle display degenerated calcified large 

pmasitic cyst with mmked host connective tissue prolIferatlOn 

DegenewtlOl1 and neCtOslS 01 netghbounng muscles also 

noticed Satm (H & E) x 125 
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Fig (20) LIvei mfested wIth tlple small SIze parasItIc cysts 

showmg DISSOcIatIOn of pancreatIc aCInI (arrow) and 

coagulative necrOSIS of hepatocytes Stam (H & E) x 125 

Fig (21) Livel mfested wIth pmasIttc cysts (arrow) showmg 

Degenerative changes of hepatocytes wIth dISSOCIatIOn of 

panCI eatIc aCll11 and leucocytIc mfiltratIOn 

Stdl11 (J I & C) '( 250 
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HIstologIcal sectIOn In parasItIzed lIver 

pmasltIc cyst wIth mIld tIssue reactIOn 

Stam (H & E) x 125 

Fig (23) Llvel showmg Latge parasItIc cysts WIth mIld tIssue 

1 eactlOl1 form ma1l11y of connectIve tIssue wIth few number of 

Icucocytlc IIlfiltclc::lUOn Stam (1-1 & E) x 125 
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Fig. ( 24 ) . AntellOl kIdney showmg ParasItIc cyst form of two layer 

mner collagenous and auter celJular form of leucocytes and melanm 

carymg cells Stam (H & E) x 125 

Fig (25) AntellOr kIdney mfested wIth pal aSltIc cyst dIsplayed 

degenel ative changes of kldeny tubules wIth depletIOn of mtertubular 

hematopolc IC elcments Slam (H & E) X 125 
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FIg (26) KIdney mfested wIth large number of parasItIc nodular cysts 
(arrows) showmg DegeneratIve changes and coagulatIve 
neClOSIS m kIdney tubules Atrophy of capIllary tuft wIth 

edema 111 Bawman 's capsule also notice 
Stam & X 

FIg (27): KIdney mfested wIth Euclmostomum (arrows) shOWing 
Latge palasIttc elements sunound wIth well developed 

connectIve tIssue capsule ll1filtrated wIth leucocytes and 
melanm-cal rymg cells Stam (H & E) x 125 
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5- Expenmental Infection of bIrds wIth 

encystedmetacercanae (EMe) 

['(pu IlllL1111l1Lct101l 01 wcck old-chlckcns wIth EMC collected 

from both Tdapla fish and ClallaS lazera as presented m Table (22) 

revealed that trematode species mcludmg Prohemlstomum vzvax, 

Mesosfephal1u~ appendlculatus and Haplorchis PUn1ZllO were obtamed 

from the small mtestme of chIcks fed on mfested Tllapm fish muscles 

whtle m chIcks , group recIevmg mfested TIlapIa gIlls Mesostephanus 

appendlculatus fluke was found m theIr small mtestme and also 

P,ohemlstomUI71 Vlvax ,Mesostephanus appendlculatus, Mesostephanus 

jajarderzsIS , HaplOl ChIS pumllzo, Paracerzogorzzmus ovatus and 

01nltlzodzplo~tomum spp were obtamed from small mtestme of the 

gloup 1 eCIC\ II1g III I ested ClwlGS lazew muscles 

Expellmental mfectlOn of baby chIcks wIth metacercallae of 

Tllapra fish as found In Table (23) revealed that the encysted 

metacercanae obtamed from eye ball content and the tIssue around It 

were gIven orally to baby chIcks and the adult fluke recovered from 

small mtestll1e weI e Haplof ChIS Pu/11lllO , Prohemlstomum Vlvax and 

PygldlOpSlS gerzata The group of baby chIcks gIven orally excysted 

metacercanae collected from branchial cavIty of Ttlapia faIled to gIve 

adult worm but In one dead bIrd two Immature worms were found m Its 

oesophagus 

Table ( 24 ) IllustIated that expenmental mfectlOn pickmi ducklmg 

WIth encysted metaceicallae from both TIlapla speCIes and Clan as lazera 

faIled to de\ elop to mature worm m theIr mtestme However, oral dosmg 

I , 
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of balady ducklmg wIth mfested muscles from both Tllapm sp and 

Clan as lazera was succeeded to produce mature worm m theIr mtestme 

In ducklIng glOllp leclevmg TlIapla II1fected muscle, their small Intestme 

found to contam Plohemlstomum VlVax and Mesostephanus 

appendiculaflls, whIle those leclevmg Clan as lazera mfected muscles 

theIr mtestll1e I evealed presence of adult flukes mcludmg 

Plohemlsto111Ul71 VIVax, Mesostephanus appendlculatus, Mesostephanus 

faJardensls and Paracenogemmus ovatus 

Table ( 25 ) 1 evealed that expenmental mfectIOn of squabs With 

metacercanal mfested muscles succeeded to produce adult worm m theIr 

mtestme The obtIaned trematodes IdentIfied as Prohemlstomum VIVax , 

Mesostephanu<; oppendiculatus , Mesostephanus fajardensIS , Haplorchls 

pumllzo ,PygzdlOpSlS genata and Holostephanus volgensls BIrds groups 

recleved metacel Cal Ial ll1fested gIlls faIled to give mature worm, while 

those orally given mfected Clanas lazera muscles, theIr small mtestme 

had many species of trematodes mcludmg Prohemistomum Vlvax, 

Mesostephanus appendiculatus Mesostephanus fajardenSls 

Mesostephanus flapl , Paracengonzmus ovatus and Haplorchzs pumllzo 

Table ( 26 ) revealed that expenmental mfectIOn of quaIls WIth 

encysted metaceicallae collected from mfected TIlapm speCIes resultmg 

m presence of P, ohemlstomum VlVax and Mesostephanus appendlculatus 

m theIr mtestme WhIle those recIevmg Clarzas lazera metacercanae 

found to contal11 p, ohemlstomum VI vax , Mesostephanus appendlculatus 

and Meso<;1c phol1l1s IOjaT densls 111 thell small 1I1testme 
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ExpeIl1nental mfectIOn of herons as found m Table ( 27 ) showed 

that , herons 1 ecelved Ttlapia specIes metacercanae had many speCIes of 

tlematodes 111 their mtestme mcludmg Prohemlstomum V1Vax , 

Mesostephanw, appendlculatus, Haplorchls pumdLO , Haplorchls dzsca , 

HapZOl chzs vokoJawaz , Heterophyes equahs , PygldzopSIS genata , 

PygldLOpSIS <;U111111a , Cent! ocestus armatus, Hete! ophyes dzspar , 

Asococtyl mCll1toshz , Metagommus yokoJawal ,Dlplostomum lbzs sp 

nov, Dlplostomum mlotlcus sp nov , and Echmochasmus Japomcus 

whIle those I eClvemg mfected Tilapia gIlls revealed presence of 

EchmochaS111Zl'i JapOnlCUS Echmochasmus beleocephalus 

ApharyngzstJ 19W Ibzs , Haplorchzs pumI!zo centrocestus armatus and 

Ascocotyle I11lczntochl trematodes In theIr small Intestme Moreover 

Haplorchis pUJ11zlzo , Haplorchzs yokoJawal , Haplorchzs dzsca, 

Nephrostomwn 1 amosum , Prohemzstomum vzvax and Mesostephanus 

appendlCulalu'i wele obtamed from small mtestme of experImentaIIy 

mfected helons with Clallas lazel a metacercanae 

Table ( 28 ) tllustrated that experImental mfectlOn moorhens wIth 

Tiiapia speCIes metacercanae resultIng In the presence of mature worms 

In theIr mtestme IdentIfied as Prohemlstomum vzvax, Mesostephanus 

appendzculatus and Haplorchzs puml!zo In additlOn Prohemlstomum 

Vlvax ,MeW'ifephanus appendlCulalU'i and Haplorchz'i pumdzo were 

1 ecovel ed flom the small mtestme of expenmentally mfected moorhens 

WIth Clm laS lazel a metacercanae 

It IS clem that Ttlapra speCIes and Clmzas lazera metacercanae 

were expenmentally fed to diffrent speCIes of bIrds where were find Its 

way to complet then hfe cycle m a SUItable host and the trematode 

parasItes of diffelent maturatIOn stages were found m theIr mtestme As 

a lesuIt of dllect 1I1IatIOn of the parasites on muscosa of the small 

mtestme, heavely mfested bIrds showmg clImcal SIgns mcludmg loss of 

I 
I 
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body weIght, unkempt feather, unthnftmess and watery diarrhoea Post 

mortem eAam1l1atIOn of some slaughtered bIrds revealed emaCiatIOn wIth 

prommatton of keel bone dIlated gut wIth unusual amount of flUId , 

thickenmg otthe mtestmal wall, velvety appearance of mucosa wIth 

sloughmg and bloody mtestmal content m some cases The more 

senSitive bJl ds weI e quaIls followed by squabs, herons, moorhens, balady 

ducklmg and chIcks while pickmi ducklIng reSIst the mfectIOn 

Expenmental mfectIOn of plckml ducklmg With all speCIes of 

encysted metacel cm lae recovered III the present InvestIgatIOn faIled to 

develop to adult WOlms and so there was no eggs m theIr 

droppIngs While expenmental mfectIOn of baby chIcks, week-old 

chIcks,balady ducklIng, squabs, quails, herons, and moorhens Ievealed 

pi esence of eggs 111 theIr droppmg and the pI epatent penod for the 

dlscoveled tlematodes vaued accOldmg to speCIes of tIe mat odes and the 

types of eApellmental aVian hosts Four type of eggs recorded and 

morphologIcally dlffelent, the first two groups were detected from most 

of the e'Xpelllllental bll ds, fil st typewas oval or OVOId, yellOWish In 

colour, opeiculated With thIn shell, medIUm to some-what large SIzed and 

measured 0 089 x 0 052 mm m average SIze and suspected to 

beProhemistomatldae eggs, the second type was small m SIze, oval, 

yellOWish 111 cololll operculated With thick shell and measured 0 020 x 

o 015 mm and suspected to be Heterophidae or Hapiorchidae While 

the last two groups of eggs were recovered only from the droppIng of the 

mfested helOl1S, the first group of eggs were oval mshape, yellOWIsh m 

colour, thm shell and measured 0089x 0056 mm suspected to be 

Dlipostomatidae eggs, and the second group of eggs wele OVOId 111 shape 

transparent 111 colour and measured 0 09 x 0 07 mm 111 average SIze and 

suspected to be Echmostomatidae eggs 
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Table (22) Experimental mfectlOn of week-old- chicks with EMC from Tllapla species and Clan as lazera 

Donor fish Source of No of mfected Dose per 
EMC birds bird 

Ttlapla Muscles 9 2 gram 

species 

filament of 

Gills 6 4 pair gill 

leaflets 

Clanus Muscles 9 2 gram 

la:era 

-~ .. --

EMC =- encysted metacercanae 
SI == small mtestme 
app = appendlculatus 

No ofEMC 
per each unit 

150200 per 

gram 

26 per each 

gill filament 

150-200 per 

gram 

- - - -- -- - ~ ~ --~--

No of No of the Recovery Species of the obtatned Predilection seat for each 
pmltlve birds obtatned rat trematodes nt palaslte 

trematode penodl 
day 

Prohelll/SlOtIIl/tII VIVCIA 57 middle and lower SI 

2 14 2 Mesostephanus app 5 7 middle and lower SI 

Halporchls pumdlO 79 lower SI 

Mesostephanus app 5 7 middle S1 

I 2 0 

Prehemlstomum v/vax 5-7 upper, ffilddh:& lower SI 

Mesostephanus app 5-7 upper, mldle & lower 51 

6 400 1905 Mesostephanus faJardensls 57 middle & lower 51 

Hap/orchis pumdlO 

Paracenogommus ovatus 79 lower 51 

Ormthodlplostonum spp 57 lowerSI 

Mesostephonus flapl 57 lowerSI 

5 7 lower 51 

0= difficulty of claculatiOn of the numbel of encysted metacercanae m 
pllmary and secondary lamellae 

I 

I 
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Table (23) Experimental mfechon of baby chicks with metacercanae of Tilapia ~pecles 

---

Donor fish Source of metacercanae No of Dose pet btrd No of No of the Recovery Spectes of the Prepatent Predtlectlon 
(encysted and or experttnental pOSItive bird obtaltled rate obtatnt:d trematode period per ~eat tor 

excysted) mfected birds trematode da\ each 
parasIte 

Hup/onhl!> pllnllllO 79 lower SI 

Ttlapla eye ball content and 6 5080 4 15 580 Prohemeslumum VIVax 5 7 mIddle SI 

tIssue around It PygldlOpslS genala 45 lower SI 

1/ 
SpecIes branchIal cavIty 6 5 I 2 40 C/moslomulII II/apia I day I oeSOPhagU~ 

--

SI = small mtestme 
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Table (24) Experimental mfectlOn of day-old-duckhngs with EMC from Tilap13 specels and Clarrus /azera 

Species Donor fish Source of No of 
of [Me experimental 

ducklings mfected bird 
Tilapla Muscles 9 

Plckml species Gills 9 

ducklmgs 

Clanas Muscles 9 

la=era 

Tilapla Muscle~ 5 

Balady specels 

ducklings CIa/las Muscles 5 

lazera 

SI = small mtestme 
EMC =- encysted metacercanae 
app = appendlculatus 
FaJ = faJardensls 

Dose per No of No ot No of the Recovery Spe(.les of the Pre patent Predilection seat 
blld l Me Il.al.h pOSitive rel.overed rat recovered trematode penod I for each parasite 

unit bird trematode da\s 
2 gram 100 120 a I 

filament of 4 each gill I 

pair gill filament 
I 

0 

leaflets had 26 

2 gram ISO 170 0 

2 gram 100 120 :> 300 2727 P,ohenllstomUI/I Vlvax :> - day upper & middle SI 

Meostephanus app upper & middle SI 

2 gram ISO 170 'i )00 3125 Prohemlstamum vrvax upper mIddle & lower 

Mesostephanus app 3 ) day SI upper & middle I 

Mesostephanlls Fa) SI upper SI 
i 

Paracenog ovaws middle SI I 
- ----- -- - ------ ----~-'------ --------.~-

paracenog = paracenogommus 
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Table (25) ExperlmentalmfectlOn of squabs with EMC from Tiiapia species and Clartas lazera 

Donor fish Source of No of Dose per 
EMC mfected bird 

bird 

Tllapla Muscles 6 10gm 

speclel> 

gills 3 Gill filament 

of 4 pair gill 

leatlets 

Clarllls Muscles 6 10gm 

/azera 

SI = small mtestme 
EMC = encysted metacercanae 
app = appendlculatus 

No ofEMC No of 
per each Unit posItive 

birds 

200-250 5 

26 m each 

gill filament 0 

200250 6 

No of Recovery Specels of the obtamed Prepatent Predlectlon seat for each 
obtamed rat trematod penod / parasite 

flukes day 
Prohemlstomum VlVax 57 upper middle & lower SI 

Mesostephanus app 5 7 upper middle & lower SI 

Mesostephanus faJardensls 

1934 1719 Haplorchls pUlnJIJO 57 upper. middle & lower SI 

PygidlOpSIS genata 46 lower 51 

Holostephauns volgems 4 5 middle SI 

4 5 middle &. lower SI 

I 

Prohemlstomum VlVax 57 upper middle & lower SI : 

Mesostephamus app 57 middle &. lower SI 

Mesostephanus faJardensls 57 middle &. lower SI 

2600 23 II Mesostephanus flapi 57 lower SI 

Paracenogommus ovalus 57 middle &. lower SI 

Hap/orchis pumlllO 46 lower SI 
--
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Table (26) ExpenmentaimfectlOD of quads wIth EMC from Tdapla specIes and Clartas lazera 

Donor fish No of Dose per No oflhe No ot Recovery SpecIes oflhe recovered Prepatent period PredIlectIOn seat for each 
Infected bIrd posItive recovered rat % trematodes /day parasIte 

bIrds (EMC) bIrds flul--es 
TlIapla PI ohellllstomum \-'VCA 79 upper & mIddle SI 

species 8 100 8 50 625 Meso~(ephanus appendlealatus 79 upper & mIddle SI i 

Clanas Prohemlstmomum VIVax 7-9 upper &mlddle SI 

/azera 8 100 8 78 925 Mesostephanus appendlculatus 79 uper & mIddle SI 
I 
I Mesostephanus FaJardensls 7-9 upper & mIddle SI 

- --- ~~- - ~- --~ - ----~---

EMC = Encysted metacercanae 
SI = Small mtestme 
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Table (27) ExperimentalmfectlOn of herons (Egretta Ibis Ibis) with metacercarl3e from Tdapm species and Clanas 
lazera 

Donor Source of No ofexp 
fish met Infected 

birds 

Tilapia Muscles 6 

specIes 

GIlls 3 

C/anas Muscles 6 
/azera 

---- - ----

SI = small mtestme 
Met = metacercanae 

Dose per 
bird per 

day 

200220 
meta 

gIll 
filament 
of4 paIr 

gill 
leaflet 

300350 
meta 

~-----.~-

Feeding No of No of the Recovery Species of the obtamed Prepatent PredilectIOn seat for each 
period (In day) pO~lIIve obtained rate trematodes period parasite 

bird trematode (day) 
Prohenllslomum V/vax 79 upper SI 
Mesostephanus app 79 upper SI 
Hap/orchIs pumd/O 46 upper middle & lower SI 
Hap/orchIs dlsca 46 upper & mIddle SI 
Hap/orchIs yokJawal 46 mIddle SI 
Helerop/rys equalls 45 mIddle SI 
PygldlOpSIS genala 45 upper, mIddle & lower SI 

3 6 1800 4762 Cenlrocestus armalus 79 upper & middle SI 
Pygldropsls summa 56 upper mIddle & lower SI 
Heterophys dlspar 45 upper mIddle & lower SI 
Metagommus yokaJawat 79 mIddle SI 
Dlp/ostomum IbIs sp nov 9 12 upper & mIddle SI 
Dlp/ostomum m/ol/cus sp nov 9 12 upper & mIddle S I 
Echmoschamus lapOn/CUs 9 12 upper SI 
Echmochasmus Japon/cus 9 12 upper SI 

0 
Echmochasmus be/eocepha/us 9 12 upper SI 

3 3 400 Haplorchls pumd,o 12 15 middle small Int 
CentroceslI/s armaills 46 upper mIddle & lower SI 
Ascocotyle m,cmtosh, ) 5 upper middle & lower SI 
Apharyngls/ngla Ib,S 35 upper & mIddle SI 

12 15 upper small Intestme 
3 6 720 1231 Hap/orchIs puml//o 46 upper & mIddle lower SI 

Hap/orchIs yokoJawal 46 upper & middle SI 
Hap/orchIs d,sca 46 upper SI 
Prohemlstumum VIVax 79 upper SI 
Mesostephanus append 79 upper SI 
Nephroslomum ramosllm 12 18 upper SI 

o = dIfficulty of calculatIOn of the number of encysted metacercanae In 

pnmary and secondary lamellae app = appendlculatus 
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Table (28) Experimental mfectlOn of moorhens (Gal/mula ch cltloropus) with metacercarlae from Tdapla specIes and 
Clarws lazera 

Donor Source of No 01 
fish Met expenmal 

mfet.t bird 

Tllapla Muscles 3 

species 

Clanas Muscles 3 

/azera 

Met = metacercanae 
SI = small mtestme 
app = appendlculatus 

Dose per Feeding No of 
bird peflod positive 

(days) bird 

200220 1 2 

meta 

150 \70 ) \ 

meta 

No of the Recovery Species of the obtained Prepatent Predelectlon seat tor 1 

obtained rate trematode period (10 day) each poraslte , 

trematode 
I 

Prohemls/omum Vlvax 7 10 middle SI 

100 2381 Mesostephanus app 57 upper 51 

Hap/orchis pllmdlO 67 middle & lower SI 

Prohemlstomum VI vax S 7 upper SI 

20 417 Mesostephanus app 57 upper 51 

Hap/orchis pumllto 67 lower SI , 

I 
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Fig 28 ShowllIg 

( A ) Dlplostomum IbiS sp nov (X 100 ) • 

(B) DW/OS((}Ill1l11l ,ulotrLus SfJ. nov. , (X 10 ) 

FIg (29). Dlplofi!011l11ll1 Ibis sp 1101' 
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Fig (30) Dlp/O~toI1lU/1l Ill/otleus sp nov 
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Fig. (31) Showmg 

( A) Olilithodipiostomllnl sp ,( X 100 ) • 

( B) Ecllllloc/taS11l11S JapOlucus , ( X 100 ) • 

( C) Ecllll10clzaSllllls beieocephaius , ( X 100 ) 

I 
I .. 
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FIg (32) Sbowmg 

( A) OlllltllOdlplostomum sp ,( X 100 ) 

(B) Ecltlllochas11lusJapomcus , (X 100) 

(" 

( C) EclllIlOchasmus be/eocephaills , (X 100 ) 
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BEST AVAILABLE COpy 

Fig (33)· Nephi OMOl1lUI11 rt111l0~U111 • 
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Fig (34) NephI o <)tOI1l1111l ramosum 
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-- -------
Fig (35)· AplryUlYllglStllgW IbiS, ( X 40 ) . 

~I 

FIg. ( 36) AphyaJ}llg1stl1g1a lbl~ , ( X 40 ) . 
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6- MorpbologIc characters of the IDvestIgated 

trematodes 

FamIly Plohenllstomahd<le 

Pro/temlstomum VIVax ( Sonsm 1892 ) FIg (37 - A) and FIg 

( 38 - A ) 

The parasIte was recovered from the small mtestme of 

expenmentally mfected pUPIeS and kIttens as well as from 

chIckens, ducklmgs, squabs, qualls, herons and moorhens wIth 

metacel callae it om TIlapla specIe" and Clanas lazel a 

Morphology 

The flukes \'vas oval, some-what tapenng at both ends The 

body was spmose and the spmes were prommant on the ventral 

surface to the edges of tnbocytlc organ beacomll1g less numerous 

toward the posterIor end It measured 1 15 - 1 4 mm m length and 

o 52 - 0 625 mm m maximum wIdth The oral suckel was ovoId m 

shape and measured 0 068 x 0 090 mm whIle the ventral sucker 

nearly equal the oral sucker and measured 0058 x 0080 mm and 

located Just antenor to the organof brands Prepharynx absent but 

pharynx '" as nearly oval and measured 0 066 - 0 087 mm m 

length Oesophagus measured 0 065- 0 072 mm long The 

mtestmal caeca were easly detected tIll the postacetabular part of 

the worm,then were completely hIdden by the vitellme follIcles 

The testes \\ere globular, smooth neady equal 111 sIze,tandem m 

locatIOn and measUled 0 120 - 0200 mm m diameter CIrrus 

I 
I 
I 
I 
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pouch was well developed and measured 0 52 - 0 65 mm m 

length Ovary was globular, submedlanm postlOn and measured 

0088 mm (mean) 111 dIameter Vitellme folhc1es were fairly large 

confined to postacetabular regIon The uterus contamed few 

numbel of eggs which were round In shape, thm shelled and 

measUl ed 0 078 x 0 089 mm 111 dIameter 

Mesostephallus appendlculatus ( ClUrea , 1916) Fig ( 37 - B ) 

and FIg ( 38 - B ) 

The parasIte was collected from the small mtestme of 

expenmentally mfected puples and kIttens as well as chIcken , 

ducklmgs, squabs, qualls, herons and moorhens on metacercanae 

from TIl apIa speCIes and Clarzas lazera 

Morphology 

The body was lmgulforshape, slIghlty concave behmed the 

mIddle, postenorly It was narrowed and protruded mto small 

dorsotermmalappendage The body covered WIth spmes WhICh 

were numerous antenorly The fluke measured 1 23 - 1 7 mm m 

length and 0 55 - 0 68 mm m WIdth The oral sucker was 

subtermmal and measured 008 0093 mm In 

dIameter Prephalynx absent Pharynx was short and measured 

o 064 - 0 09 mm 111 dIameter followed by oesophagus whIch 

wassho11 and measured 0 045 - 0 065 mm m length Ventral 
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sucker sItuated Just antenor to the tnbocytlc organ and measured 

o 052 - 0 068 mm m dlametel Intestmal caeca were SImple, 

neatly stl1ght, thIck walled (double thlckenss of oesophagus), 

swollen and then course could not be traced postacetabular and 

completely hIdden by thevIteIlme follIcles Testes were tandem m 

locatIOn The anterIor testIS measured 0 153- 0 240 mm m length 

and 0 19 - 0 25 mm m wIdth, whlle the postenor testis wasO 18 -

o 24 mm m length and 0 198 - 0 26 nun III wIdth Vagmal 

sphmctel was prommant The ovary located postenolaterdI to the 

antellOI testIs and measUled 009- 0 105 111m m diameter Vltelhne 

follIcle were falllylarge confined to the posten or half of the body 

commencmg at or near the level of acetabulum and not 

mtroducmg Into caudal appendage The utelUs extend from the 

mIddle of the fluke tIll the common gemtaI porewhlch opened In 

the caudal appendage The later contaIn the vagInal shpencter 

The eggs were OVOId, thm sheIled,few m number, bemg up to 5 

eggs per paraSIte andmeasured 0 11 x 0 063 mm CIrrus pouch 

was well developed and measured 039 - 054 mm m length 

Mesosteplzanus (a[ardenSls (Price, 1934) FIg (37 - C) and FIg 

( 39 -A) 

The paIaslte was coIIected from the small mtestme of 

chIckens ducklIngs, squabs and quaIls experImentally fed 

onencysted metacelcanae from Clanas lazera ( Clan as lazera ) 

Also squabs fed on Tilapla speCIes cyst revealed thIS parasIte 

I 
I 
I 
I 



FIg 37 Showmg· 
A- PIO/tel111st0I111l1ll 1',vax , ( X 40 ) 
B- Mesosfe appelldltculatus , (X 4) 
C- Mesostep/t till liS fajlll dellsls , (X 40) 

D- Mesosteplt all liS fltlPI , (X 10) 

E- Pal acellogOlumous ovatus, (X 40) 

F- Holosteph poigellsls, (X 100 ) 
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Fig 38 Sho" mg 

A- Plobel1l1r;t0I1111111 1'lPaX 

B- !tlesor;te UppeTHfllClliatlis 
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FIg 39 Showmg 

A- 1\1 esofifeplrmllifi fajaHfcllSlfi 

B- ill efi(lstC![JiwrtllS Jlapl 

RESULTS (169) 

V'" 

\f 

0 

(B) 



RESULrs (170) 

Family BetelophYldae 

1- Heterophves aequalts (Looss, 1902) FIg ( 40-A ) and Fig (41-A) 

The adult WOl inS wobtamed from the small mtestme of 

expenmentally mfected puppIes and kItten as well as from herons WIth 

metacercanae from TIlapla speCIes 

l\lorphology 

A mmute pear shaped dIstomal worm, cowIth scale lIke spmes 

which were numerous anterIorly and measured 0 40 - 0 6 mm In length 

and 0 180- 0 28 mm In maXImum WIdth Oral sucker subtermmal and 

measUled 0038 - 0046 mm m dIameter Prepharynx measured 0 038-

0050 mm in length Phalynx measured 0030 - 0040 mm length and 

0028 - 0033 111m 111 \'vldth The oesophagus measUled 0 030 - 0 033 In 

length The mtestmal caeca was short and trermmated at the level of the 

OVaIY The venttal stickel was developed and sItuated near the mIddle of 

the body and measUled 0040 - 0 060 mm in dIameter The gonotyl was 

small located postello lateral to the acetabulum and measured 0 028 -

0035 mm mdJameter Two testes were nearly globular, nearly SImIlar 

and lay sIde by sIde In the caudal regIOn The nght one measured 0 050 -

0064 1I1 length and 0076 - 0081 mm III wIdth WhIle the left one 

measUled 0041 - 0046 mm m length and 0 076 - 0 080 mm III width 

The ovary was large subglobular and located mfront of testes and 

measUJ ed 0 058 - 0 068 x 0 046 - 0 056 mm The vetIllme gland 

consisted of large follICles at ovallo testIcular zone The uterus was 

coIled 111 the al ea extended flOm the acetabulum to the testes Utenne 

eggs wele very small, yeiiowlsh blOwn m colour WIth thIck shell and 

weI e opel culated 

I 



Fig (40) Showmg 
A- lIelel oplt) IS at!l/uals, (X 100) 
B- Heterophyrs dlspar, (X 100) 

C- PygidlOpS1S genata , ( X 100 ) 

0- P;gldlOpS1S SUlTlma, (X 100) 

E- Celltlocestus (1J matus, (X 100) 
F-AscocoIJlmclI1I0dll, (X 100) 

G- ft-IelagOllll1ll1\ l OAOjlUVlll, (X 100) 
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2- Hetelophves dlspar (Looss, 1902) FIg (40 - B ) and FIg (41 - B ) 

The pmaslte weI e obtamed from the smalmtestme of herons 

t. '<pellll1clltdlly II1kLtcd wllh IllClaLCJ callac flOm TllapJa speclcs 

Morphology 

The flukes were pear m shape, theIr bodIes covered by spmes 

wwere numerous antenorly, and measured 0 4 - 0 86 mm m length and 

o 21 - 0 40 mm m maXImum WIdth Oral sucker was subtermmal and 

measUled 0060 - 0078 mm m dIameter Prephclrynx was short and 

I11caSlIl cd 0 029 - 0 04 111111 long Phdl ynx wassmall and measured 0 05-

006 111m 111 dlametel Oesophagus was somewhat long and measured 

0093 - 0 104 mm 111 length Intestmal caeca extended tIll reach the 

postellOl end of the body I he venlral sucker lalger than the OIal one and 

measUl ed 0 013-0 156 mm m dIameter The gonotyI located 

postelloiatelal to acetabulum and measUled 0 11 - 0 132 mm m dIameter 

Testes symmetncal sItuated at the postell or extremIty andmeasured 0 21 

xO 18 mm m average SIze Ovary rounded, sItuated 

submedIan,pI etestJCUlal and measured 0 09-0 102 mm m dIameter The 

vltellme glands appealed as lalge follIcles m the lateral area of the 

ovallo-testIculai zone Uterus accupled the area between acetabulum and 

testes It contam numerous number of mmute eggswhlch were 

embryonated yellowIsh blOwn m colour, thIck shelled and operculated It 

measUled 0 018 x 0 011 111m 
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fig 41 ShowlI1g 

A-IJelelopltJ1S cqu.lhs 
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GenusPygldlOpsmae 

1- Pvg1dlOpSlS genata (Loose, 1907) 

The paHlsltes welL obtall1cd fthe small mtestlJ1e of puples and 

kItten as well as h om he! ons, squabs and baby chIcks experImentally fed 

on metacel canae fI om Til apIa speCIes 

Morphologl 

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

mm long and 0 15- 0 21 mm wIde The body covered with spmes which 

deci eased tOWaI d the postellOf end 

measUl ed 0 033- 0 04 mm m 

Oral sucker was subtermmal and 

dlametel Prepharynx was long 

andmeasUled 0038 - 0 043 mm m length whIle the oesophagus was short 

and measUl ed 0 020 - 0 030 mm m length Caeca termmate at the level of 

the ovary Acetabulum wasround, usually post equaternal and of 0 022 -

0028 111111 III dIal11etcl dnd encloscd to the gel1ltal atnum Testes were 

ovoId, symmetlJcal tl anwersely located at the posteIlor end of the body 

They measured 0 043 - 0 052 x 0 033 - 0 043 mm Ovary was ovoId m Its 

outhne submedIan, pletestIcular and measured 0032 x 0038 mm 

VesIcula semmalls mono or bIpartIte and located postacetabular Gonotyl 

appeared antenolateral to the acetabulum (contamed a smgle row of up to 

7 spmes) and form WIth It ventragemtal apparatus Uterus cOIled between 

testes and acetabulum contam small SIzed eggs whIch measured 0 015-

o 0163 x 0 011- 0 0108 mm V ltelhne folhcles were formed from 5-7 

large follIcles massed together and located laterally 111 ovanotestIcular 

zone 



RESULTS (175) 

2-Pvg1dlOpS1S summa (OnJI and NlshIO ,1924 ) 

The palasltes was obtamed from the small mtestme of buppies and 

kitten as \\-ell as fI 0111 hu OilS fed on metacercanaefrom Tllapla 

Morpholog) 

The body tapeIlI1g antenolly and bluntly endIng posterIorly and 

measuled 04- 0 53 111m III length and 0 22 0 29 mm m wIdth (maxImum 

Width) The oral sucker subtermmal and beset wIth a smgle crown of 

cIrcumoral spmes, only m lIfe Itmeasured 0 03 - 0 05 mm m diameter 

Prepharynx present and measured 0 06 - 0 07 mm m length, pharynx weI1 

developed Oesophagusnearly equal to prepharynx and measured 0 07 -

o 081 mm Two caeca extendmg down to antenor margm of testes and 

each ended bluntly with a swollen end Ventral suckel transversely 

ellIptIcal but always a httle oblIquely and submedIally located near the 

middle portIon ofbody It measured 0 06 - 0 078 mm x 0 049 - 0 057 mm 

Gemal appalatus Iocated at the left antenolateral to the ventral sucker 

and a lIttle elongated and mtemally beanng two groups of small spmes 

(nght and left one) Gonotyl armed wIth 7-9 mmute spmes on the left 

SIde and 5-6 on the fIght SIde Semmal veSicle bIlobed wIth a 

constnctIOn, frequently C form and located postacetabu]ar whIle semmal 

receptlclesltuated antenol to the testes Vitellme follIcles fused together 

and extent near the level of the postenor edge of the ovary Intrautenne 

eggs "vel e small (0019 - 0 024 111111 long) OVOId to pynformy relatIvely 

thIck-shelled wIth cleal and smooth outer surface Testes symmetncaly 

sItuated at postenor extlImely and measured 0 04-0 052 mm III length 

and 0073 - 0089 111111 WIdth Ovary sItuated medtally mfront of testes 

and measUled 0 04 - 0 048 mm m dIameter FIgS (40 - C and 42 - A) 
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Subfamily Cent! Oc('stlllde 

1- Centro cestus armatu (Tanabe, 1926) .Flg (40-E) and FIg (42-C) 

The flukes ,\ el e I ecovel ed fI 0111 sl11all IntestIne of herons 

expe1l1nentally gIven metacelcallae from TIlapIa speceIS 

Morphology 

Body small, flattened oval PYllform or somewhat elongated, 

vpmed and measUled 03-04 mm III length and 0 130200 mm 

m&maXlITIUm wIdth Olal sucker termInal, wIth two alternate raws 

of&42-40 cllcuI110lal spllles and measured 0 056 x 004 mm Prepharynx 

present and measuled 002 - 0 030 mm long whIle pharynx was oval In 

shape and measUled 0035 x 0028 111m In average SIze The oesophagus 

\vas I11U1SllICd 0 058 - () 080 111m 111 length Tne mtestInal blforcatlOn was 

nearly at the JunctIon of antelOr and mIddle thIrd of the body and the 

caeca telI11Inatmg 111 [lOnt of testes Acetabulum rather small, In mIddle 

thIrd of body and meac;ured 0 039 x 0 049 In average SIze Testes 

symmetncal, at postenOI extremilY and vaned slIghtly In SIze, the left 

teslts measured 0 036 x 0 058 mm whIle the nght testis measured 0 041 x 

o 064 mm In theIr average SIze No CIrrus pouch Ovary located mfront of 

nght testIs and measUl ed 0 034 x 0 043 mm In average SIze 

Receptaculum semmIS laIge, medIan and pretestlcular and measured 0 03 

"( 0 058 111111 In avelage sIze Uterusfilled wIth eggs which were small, 

thm, yello~ coloUl ed, opel culated shell and measured 0 036 x 0 019 mm 

Vltellalla extendmg along the lateral mal gIn ofthe body 

I 
I 
I 
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Fig 42 ShO\'\ mg 

A- P, gldlOpHS gel1l1ta 

B- P, gidlOpS1S suml1la 

c- Centlocestus aT matus 
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Subfamily Ascocotyhnae 

Ascocotyle mcmtoshl ( Pnce, 1936) (40-F) and FIg (43-A) 

The flukes wele obtamed flom the smaIlmtestme of herons 

expellmentally ted on l11ctdcelcallae flom Tliapla species 

MOl pholog) 

Body small attenuated antenorly, round postenorly, spmed and 

measured 0 25 - 0 39 mm III length and 0 062 - 0 085 mm III mmamum 

wIdth Olal sucker wIth a crown of spmes surmounted by a small com cal 

lobe 01 bp pi oduced backwOI d mto a funnel-shaped blmd tube and 

measured 0028 mm (mean) Plepharynx measured 0 019 - 0 029 mm m 

length Pharynx well developed and measured 0012 - 0018 mm In 

dlameteI Oesophagus meJsllled 0030 -0035 m111 In length Ventral 

sucker lIed at or neat midbody and measured 0 023 - 0 030 mm m 

dlametel Gonotyle located antellOrIateralto ventral sucker Testes 

symmetllcal sepm aled one fJ 0111 the other by excretory veSIcle at 

postenor extremity and measured 0 034 x 0 020 mm In average SIZe 

Ovary was elongate, oval submedian m locatIOn and measured 0 016-

o 020 x 0 020 - 0 023 mm SemmalveSlcle SIgmoId, not dIVIded and 

located Just postenor to the ventral sucker No CIrrus pouch Semmal 

receptIcle was and located was large and located medIal to the ovary 

Utel us usually coiled between testes and gem tal atrium contamed small 

Sized eggs V ltellat la extendmg 111 

late! al field flom the level of acetabulum to near the postenor end of the 

body ExcletOIY veSIcle was chatactenstlcally branched 

I 
I -
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SubfamIly MetagonJIIllllae 

Metngollll1l11s )'oAogawm (Katsurada, 1912) 

The paJaslles wele obta1l1ed from the small mtestme 

expellmentally mtected al1ll11als as well as from herons wIth 

metacercaIIae fl0111 elm IGS lazera 

Morphology 

The bod) was small flattened and elhptIcashape It measured 

o 39 - 0 45 111111 length nnd 0 115-0 13 mm 111 wIdth and covered by 

mmute sp1l1es The Olal suckel was subtermmalmeasured 0 040-0 059 

mm m dIameter PI ephm ynx was short and measured 0 010- 0 019 mm m 

length phmynx measUled 0 055 - 0 069 mm m dIameter The oesophagus 

was somewh,ll long .111(.1 measUl u1 0 I - 0 I 12 mm In length Intestmal 

caeca extend tIll I each the postenOl extremIty of the body Ventral 

suckeuound 111 shape and measUled 0083 mm (mean) 111 diameter Testes 

wele OVOId 111 shape,neally h011zontal1l1 locatIOn and hed at the posten or 

end of the body The lIght one was 0 15 - 0 163 x 0 l3 - 0 138 mm m 

average SIze whIle the left testIs measured 0 168 - 0 179 x 0 13-0 141 

mm Semmal vesIcle located transverse Iv posten or to the ovary whIle 

semmal I eceptlcle found antelIOl to the ovary Ovary was ovoId m shape, 

submedIan m locatIOn and measured 0 055 - 0 063 x 0 078-0 089 mm 

VlteIIaIla wele small follIcles confined to ovanotestlcular zone on the 

lateIal sIde of the body UteIUs occupIed the space between thetestes and 

gem tal atnum contammg small sIzed oval shaped, thIck shelled eggs 

WhICh measUIed 0020 - 0024 x 0011 - 0 012 mm FIgS (40 - G and 

43 - B) 
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Genus H<lplol chis 

Hap/Ol clllS PUllll/lO Looss, 1899 ) Fig (44-A) and FIg (45 ) 

I hL P 1I,\<"11L<., found lJl thL sllldli II1lc\t!nc of cxpcrImcntally 

mtected ammals helOn chicks and squabs wIth metacercanae from 

Tilapia species and ClaJla<> laze] a 

Morpho)og) 

The body was small elongwlth rounded end and Its surface covered 

with spmes which declease towards the posten or end It measured 0 4 -

o 50 111m 1Il length andO 18 - 0 22 mm m maXImum WIdth The oral 

suckel was oval, subtermmal and measured 0031 - 0 04 X 0038 - 0 048 

mm PlephalynxmeasllIed 006 - 008 mm m length The pharynx was 

ovoid and measUled 0 026 - 0 035 111m 111 diameter The oesophagus was 

longel than the prephalynx and measured 0090 - 0 105 mm m length 

The mtestl11al caeca was somewhat thick and extend to a distance mfront 

of the antellOI bOldel ot the testIs The testIs was globular and measured 

o 067 - 0 085 m length and 0 073 - 0 090 mm m wIde The ovary 

wasneaI Iy globular and sItuated Just mfront of the testls It measured 

.') 045 - 0050 mm 1Il diameter Semmallecepticle was large and iocated 

anteilOl latel al to the testIS The vitellme folhcels were follIcular and 

extended m the ovanotestlculaI area The ventrogemtal suckel appeared 

Immediately postellOl to lIltestmal blforcatlOn The antenor edges of 

ventlal suckel not aImed with spmes Blpartlt semmalveslc1e was found 

and hed dOlsoventral to the nght of the ventrogemtal sucker The uterus 

occupied the space flam postenol part of the body upto the acetabulum 

contallled yello" OVOid eggs which measured 0 02 - 0 026 X 0012-

0015 111m J11 avelage SIze Figs (44 - B and 45 ) 



Fig 44 Showmg 

A- Hap/on/lis pW11llw , (X 100 ) • 

B- Hap/OIc111syo!tOjllwm" (X 100). 

C- Hap/oulus dl:,Ul , (X 100 ) 
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Fig (45) H aplOl clus plll1ll/W 
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Haplorellls yokogawl (Katsuta, 1912) Fig (44-8) and FIg (50) 

The parasIte weI e obtamed from small mtestme of heron 

expelllllenta I Iy fcd on IllCldCel Cat mefrom Tilapla specIes 

Morphology 

fhe fluke was sl11dll II1 Size, eJIJeptJcaJ m shape and measured 

035- 047 mmO 2 - 027 mm The body covered wIth mmute spmes The 

oral sucker was subtermmal and measured 0 04 - 0 054 mm In diameter 

Prephalynx measUled 0 03 - 0 038 mm m length Pharynx measured 0 02 

- 0 026 x 0 026 - 0 032 mm Oesophagus measured 0 048 - 0 067 mm 

length TestIs was sbpelical and located nem the postenor extremIty 

measUlcd 0069 - 0081 mdl3l11eter Ovary was round and measured 

0039 - 0 048 111m 10 dlametel Vitellme follicles lIed at the posten or part 

of the body m the oval IO testlcul31 zone 

HaplOJ elliS dlsca ( Shalaby , 1982 ) 

The parasItes were found on small mtestme of hero ex penmen tally 

fed on metacercar me from Tilapla speCIes and Clarzas lazera 

1\1orphology 

The body was small wIthhmd body separated from flattened 

fOlebody by a constnctlon the body covered With spmes and measured 

032 - 046 mm m length and 0 135 - 0 22 mm m maXimum Width Oral 

suckel was subtenmnaI and measUled 0036 - 0047 mm m diameter 

Plephalynx was shOit andmeasUled 0 02 - 0 028 mm long, followed by 

pharYI1'\ whIch measult"o 0 02 x 0 015 mm and oesophagus was long 
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than pI ephm yn '( and mC,l<:;tll ed 0 089 - 0 102 mm 111 length Intestinal 

blfolcatlOl1 occllIed at the JunctIOn between the fore and hmd body 

e'(tend !dllC8l.h the OVdl\ then masked by utelUs TestIs was large round 

and lllul,)Uled 009 - () 109 111m 111 clJametel OvalY locatedanteno to the 

testIs and measUi ed 0 040 - 0046 mm In diameter Vitellme follIcles 

located poslellol,ltel allll the dIsc shape hll1d body (fIgs 44-C and 47 ) 

o 

FIg (46) 11(11'101 dw~ yolWJClfVllI 
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FIg 47 Hap/on/lis dlsca 
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7- Results of paraMtologlcal examInatIOn lD CaIro area 

Table (29) The encounteled encysted metacercaria In TdapIa spp 

No of Nletacercana 
fish 

rrohellllstollllhd Diploslollllhd II cterophYld Haplorchld Chnostomahd Euchnostomatld 

1 + - - - - + 
2 + + + - - + 
3 + - - - - -
4 + + - - - -
5 + - - - - -
6 + - - - - -
7 + I- + + - -
8 + + + - - -
9 + - - - - -
lU + - - - - -
II + + - - - + 
12 + - - - - -
I3 + + - - - -
14 + -I -I - - + 
15 + + - - - -
l~ + + - - - -
17 -I - - - - -
18_ + - - - - -
19 + - - - - -
2U + - - - - -
.. d + - - - - -
22 + - - - - -
23 + - - + - -
24 + + + - - -
2S + + - - - -
26 + + - - - -
2} + + - - - -
28 + + - - - -
29 + - - - - -
30 + + - - - -
31 + + + + - -
32 + - + + - -
33 + + - - - -
34 + - - - - -
35 + + - - - -
36 + + - - - -
3/ + - - - -
38 + + - - - -
3Y + - - - - -
40 + + - - - -
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Table ( 30) The pI evalcnce of the enc)sted metacercaria 

III the Tdapla spp, 

Types of encysted No of the No oftbe Percentage 

metacercana el.1mmed fish mfected fish 

Prohellllstoma tid 40 40 1000 

DlplostomafId 40 21 525 

HeterophYid 40 7 175 

Haplorcllld 40 4 100 

Euchno'51omatld 40 4 100 

Table (31) 1 hc 1)1 cv.llcllce of mfectIOn with the encysted 

metacc) carla m Tdapla spp 

Total No of 

Type of mfechon exammed mfected 

fish fish 

Smgle mfectIOn 40 16 

Mixed mfectIOI1 wIth two types of 40 17 

encysted metacel Cat Iae 

Mixed mfectIOn wIth mOl e than two 40 7 

types of encysted metacel cm me 

% 

400 

425 

175 
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Table ( 32) The prevalence of the encysted metacercanae 

III different regIOns of Tdapla spp 

Types of He,tel regIOn Trunk regIOn Tall regIon 

encysted 

metacercanae No of % No of % No of % 
Infected fish mfected fish mfected fish 

PlohenllstomatJd 16 400 17 425 37 925 

Dlplostomahd 20 500 10 250 1 1 275 

HeterophYId 1 25 2 50 7 175 

Haplorclud - 00 1 25 4 100 
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8- Results of parasitological exammatlOn ofTllapaa spp m 

Aswan area 

Table ( 33) The prevalence of mfectlOn with encysted metacercarIa 

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

Type offish No of No of mfected Prevalence 

exammed fish fish 

Ttlapw mlotlca 29 14 4827% 

Tzlapw au] ea II 4 3636 % 

Total 40 18 4500% 

Table ( 34) The prevalence of the encysted metacercarIae of TIlapla 

spp at Aswan ( Naser Lake and Upper Egypt) 

Total No of Prevalence 

Type of mfectlOn exammed mfected 

fish fish 

Smgle mfectIOn 40 16 4000% 

MIxed mfectIOn with two types 40 1 250% 

of encysted metacercanae 

Mixed infectIOn with mOl C lh,lI1 40 I 250% 

two types of encysted metacel canae 
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Table ( 35) The prevalence of different !!peCles of encysted 

mctacerttln,le m TIlapm spp at Aswan 

Types of encysted No of the No of the Prevalence 

metacercana examined fish mfected fish 

Prohemlstoma tid 40 16 4000% 

metacercanae 

HeterophYid 40 1 250% 

metacercanae 

Chnostomahd 40 2 500% 

metacercanae 

EuchnostomatJd 40 3 750% 

metacercanae 

Table ( 36) The prevalence of encysted metacercanae 

m different regIOns of Tllapm spp at Aswan al ea 

( HIgh-Dam and Upper Egypt) 

Types of encysted metacercanae 

RegIOn Dlplostomatld HeterC'phYld Chnostomatld Euchnostomatld 

1 2 3 I 2 3 1 2 3 1 2 3 

Head 40 13 .)2 ~ °1 40 1 2 ~% 40 - 00% 40 - 00% 

Trunk 40 4 160°1 40 - 001 40 - 00% 40 - 00% 

Tall 40 
., 75% 40 00% 40 o O~O 40 00% .J - - -

Branchldl 40 - 00 40 - 00 40 2 'i 0 40 - 00% 
cavIty 

KIdneys 40 - 00/ 40 - (10 40 - 000/ 40 3 75% 

1- Numher 01 eXdl111l1l.d h~h 

2- Number of Infected fish 

3- Prevalence of mfected fish 
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Table ( 37) The prevalence of encysted metacercanae infectIOn In 

relahon to Ttlapla spp and weight of exammed fish 

at Aswan area ( High-Dam and Upper Egypt) 

Species of fish 

Weight Tllapw m/otlca Ti/apw allrea 

1 2 3 1 2 3 

Over than 100 gm 5 2 400 '}o - 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 1 500% 1 - 000% 

Total 29 16 5517% 11 

• 
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9- Results of parasitologIcal e~am!natIon of muscle of TIIapIa 

for encvsted metacercanae ill Manzala Lake: 

Table ( 38) The prevalence of mfectlOn with encysted metacel carra 

of TIIapIa spp at Aswan area ( HIgh-Dam and Upper Egypt ) 

Type offish No of No of mfected Prevalence 

exammed fish fish 

Tzlapza nzlotlca 15 3 2000% 

Tlfapw zIllz 23 10 4347% 

Tzlapza aurea 12 7 5833 % 

Total 50 20 4000% 

Table ( 39) The prevalence of Hetel ophids encysted 

metclcel callae III dIfferent regIOns of body In three 

SpCULS of TII.tpla III Manzala Lake 

Heteropillde encysted metacercarrae 

Type offish Head 

N I % 

Tzlapza Illlollca 3 1 3333 

Tzlapza zzlh 10 4 4000 

Tzlapla awea 7 1 1428 

Total 20 6 3000 

N Total Number of fishes 

I Numbel of mfected fish 

% Plevalence 

Trunk Tad 

N I 0/0 N I 

3 - 0000 3 1 

10 2 2000 10 10 

7 1 1428 7 6 

20 3 1500 20 17 

% 

3333 

10000 

8570 

8500 
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Table ( 40 ) fhe pi evalence of heteroplud encysted metacercanae 

Weight TJlapll11Uiotlca Tzlapw zlili Tllapw aurea 

N I % 

Less than 50 gm - - -

Ovel 50 gm 10 1 10 

Over 100 gm 4 1 25 

Ovel 150 gm - -

Less 200 gm 1 1 100 

Total 15 3 

N Total Number of fishes 

I NumbLl 01 mlLt.ted fish 

% PrevdJence 

N 

4 

19 

-

-

-

23 

I 0/0 N I 

-- - -

10 526 9 5 

- - 2 1 

- - 1 1 

-- - -
10 12 7 

Table ( 41) The average of the weight (W) In grams 

and length ( L ) In cm of mfected Tdapla spp 

No of No of 

Type of fish exammed mfected Prevalence 

fish fish 

Tzlapw 11llotLLo 15 3 14520 X20 00 

Tzlapw zzlh 23 10 6763 XIS 50 

TllaplQ aw eo 12 7 9493 X 1707 

% 
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Table ( 42) The weIght m gm and the length m em 

of exammed fish 

Ttlapw mlol/ea Ttlapw Zlill Tllapla aurea 
No weIght X 1 ength No weIght X Length No weIght X Length 

1 22000 \. 220 1 9400 X 160 I 6700 X 155 

2 91 00 X. 18 0 2 3727X150 2 91 82 X 170 

3 13000X200 3 6342X160 3 15450X210 

4 12500)" 20 0 4 64IQX150 4 10400 X 170 

5 5750 A 170 5 72 98 X 160 5 7024 X 165 

6 7729X165 6 7161X160 6 7635X145 

7 14850"\210 7 6442X150 7 9846 X 175 

8 104 00)" 180 8 4685X150 8 9541 X 15 0 

9 6741 X 165 9 9036 X 175 9 10444X 190 

10 7800"\( 170 10 8420 X ]70 10 6300 X 140 

11 8000 \. 140 11 6805 X 160 1 I 7540 X 160 

12 76 ] 7 A 170 12 6354 XIS 0 12 8837X180 

13 6675 A 160 13 6395X145 

14 91 70 \. 145 14 6900 X 150 

15 51 50 '\ 1-) 0 15 6670 X 160 

16 5725X150 

17 61 00 X 140 

18 65 00 X 150 

19 6500X160 

20 51 40 X 155 

21 4980 XIS 5 

22 5600 X 140 

23 4040 XIS 0 
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10- Results of parasitological exammatIon In Alexandna 

area 

Table ( 43) Prevalence of fish mfectlOn with HeterophYid 

( PIguflOpS1S genll1a and lJaplorcills punullO) 

metacercarIae In Aboklr regIOn In AlexandrIa 

Sample No Mugd "I> No Siganus Sl> No Sharegesh sp 

hme of e'\ of ex of ex 

fhh P g H P fish P g Hp fish P g Hp 

October 274 170 27 54 10 8 3 1 00 
1994 

November 69 42 00 34 17 14 10 3 00 
1994 

December 99 23 00 10 1 00 6 00 00 
1994 

Total 442 235 27 98 28 22 19 4 00 
% mfected 532 6 1 282 222 21 1 00 
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Table ( 44) Prevalence of fish mfectlOn with HeterophYid 

(PygldlOpS1S genata and Hap/orc/tls punullO) metacercanae mEl-Max region m Alexandria 

-- -- - ~-

Sample tIme No of TJlapJa sp No of Mugd sp No of Slganus sp No of Sharegesh sp 

exammed exammed exammed exammed 

fish P g Hp fish P g Hp fish Pg Hp fish Pg Hp 

October 151 85 12 161 126 18 58 25 8 36 13 4 

1994 
-

November 97 2 00 169 47 00 94 94 0 47 5 00 

1994 

December 100 8 00 150 13 4 10 10 00 10 2 00 I 

1994 

Total 247 95 12 490 186 22 162 162 8 93 20 4 

% mfected 385 49 379 45 50 21 5 43 



RESULTS (19B) 

11- PathologIcal changes III the experimental bIrds· 

HIstopathologIcal examInation of the Intestme of 

expellmental lI1tected squabs wIth tdapra's muscles revealed that, 

the lowel pOl tIon of small Intestme showed presence of large 

paraSItiC elements whIch sometimes causmg pressure on the 

epIthelIUm oi intestinal CIyptS Some Intestmal vIllI revealed 

distructlOn of theIr free portIon WIth sever mflammatIOn of lamIna 

propna associated WIth mflammatory cells mamly lymphocytes 

and maclophages ParaSItIC elements were found between 

mtestInal vIllI caUSIng pressure atrophy assocIated WIth decrease 

In number of mucus glands FIg ( 48) SometImes the parasites 

appear engul1ed the epIthelIum IInnmg of mtestmal crypts and 

othel tlSSlIl llLbl IS rIg (49) The area of paraSItiC infestatIOn 

revealed 'lever Inflammatory reactIOn charactellzed by 

aggregatIon of Inflammatory cells WIth prolIferatIOn of connectIve 

tIssue In the lamina plopna of Intestmal vIllI Focal areas of 

edema and sever dIlatatIOn of the blood vessels of subepIthelIal 

layer between the mtestmal glands were notIce Sometlmes 

mtestIne Ie\ ealed exceSSIve distruction of the mtestmal crypts , 

filled WIth h.l"OplulJc neclOtic debus, whIle the reactIve changes 

were mIld charactenzed by aggregatIOn of macrophages and 

lymphocytes 

12- PathologIcal changes III laboratory anImals. 

Mature worms were developed m the mtestmal tract of Lab 

ammal ( puples , kettens and mIce) Adult paraIstes were seen In 

the Intestmal lumen or attached to the wall 7 - 10 day after 



RESULTS (199) 

moculatIOn of metacercanae ParasItes caused dlstructIOn to the 

mtestmal mucosa and sloughmg of theIr epIthelIum EpIthelIal 

surface wei e I eplaced by necrotic debrIs , mucus , connectIve 

tIssue and IlUmelOUS mtlammatory cells 

In n1tl~t exammed case the parasite mvade the mtestmal 

wall and appeal ed between the mtestmal glands MIld tlssue 

reactIon and exceSSIve metaplastic prolIferatIOn of the mtestmal 

epIthelIUm to mucous cells were determme The reactIve changes 

were seen mamly m the mtestmal crypts charactenzed by 

dIstructIOn ot covenng epIthelium wIth presence of thm layer of 

mucous cells :,ubmucosal connective tissue prolIferatIOn , 

leucocytIc nggl egatIOn mamly of lymphocytes and macrophages 

together with tew numbers of melanm carymg cells 

LabolalOlY ammals sacnfied after 10 days, moderate tissue 

reactIOns wei ~ noticed charactenzed by atrophy and decrease of number 

of mucous cLlIs 10 areas of paraSItIC elements, fibroblastic prolIferatIOn 

whIch appeal replaced the mtestmal mucous, numerous mflammatory 

cells mamly maclophages , lymphocytes and small SIze eosmophllIc 

cells Pomt of entery of the paraSIte m mtestmal crypts revealed 

distructIOn 01 mucosa and oedema InfestatIOn of the mtestmal wall WIth 

great numbel of the paraSitiC elements 

At earl v stages of development of the paraSItIc reactIOn of the 

mtestme W3':> charactenzed by vascular dIlatIOn hyperplaSIa and 

hypertlOphy ot mucous cells ExceSSIve accumulatIOn of tIssue debns 

espeCially on the mucosa of lower mtestme 



RESULTS (200) 

Fig 48· Sm III mtestme of bll-d IIlfected wIth Tdapta'smuscles (bwer 

pOi tiOn) showmg Two matUi e parasites causmg pressure atrophy, 

necrosIs and mflammatory changes III the mtestmal crypts assofiated 

with deci ease of IlUmbel of mucus glands Stam (H & E) &x . 125 
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Fig 49 I owel mtestmc oi pIgeon cont.unmg mature parasite 

phagoc)'toscd neelotJzcd tissue fnd tissue debns Notice the cutulIzed 

mouth openlllg (allow) passlIIg tissue debris Stam : (H& E) x 250 
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Hlstop..Ithologlcai changes m the heron's mtestme (mfected wIth 

Tilapla's mu"cles) assocIated wIth greate number mature paraSItes withm 

the 1I1testlIl<11 lUl11tll 01 II1vade the submucosa between mucosal glands 

MOle than one spt.cles 01 palasltes were seen m mtestmal lumen or 

mvade the mtestmal CI ypts to submucosa resultmg m vanous mIld 

pathologIcal leactlOn Fig ( 50 ) In addItIOn to the followmg, 

pathologIcal L-hanges whIch charactenzed by hyperplastIc prolIferatIOn of 

mucus glands at the wall of mtestmal crypts especIally at the basal 

portIOn and 111 areas neighbourmg to attachement of praslte whIle at the 

SIte of the pal aSIte the mtestmal vIllI revealed lake of mucaus glands wIth 

necrOSIS of ItS epIthehallmnmg Figs ( 51 ,52) Blood vessels m lamma 

pIoplla and Hound the llltestmal glands were dIlated Few number of 

II1tlal1l1l1atol \ LLII" \'velc "Lell 111 mca OfPal3SItiC II1fe<;tatlOn somtllTICS the 

paraSIte appC!al small elongated, flattened anterIorly and rounded 

postenorly and the ute! us IS filled wIth eggs whJch appeared OVOId, 

elongated \ dlowIsh mcoloUl & unstamable whIle the other mternal 

structme ot paraSIte appear esmophIllc, mIld distructive changes also 

pronunced ( I Ig 53 ) 

Tvtlttll L WOllll 01 1\ <,uKotyk dppem deeply penetrated the mtestmal 

epithelIUm 8nd localIzed between the mtestmal glands andsltmulate 

fiblOgenetIc lCtlvltV In al ea of mfestatIOn together WIth few number of 

mflammatol \ cells Sometimes Par aSItlc elements were seen m mtestmal 

lumen or bel ween the mtestmal vIllI revealed clear destructIve changes 

and haemol thages FIg (53) SometImes mtestme showmg sever 

dlStl uctlOn 0 { the epIthelIal Imnmg TheIr crypts dIsplayed exceSSIve 

haemollhagL" and leucocytIC mfilteratIOn between mtestmal glands 



RESULTS (203} 

Edema 111 SlI beplthehal mea of the mtestme Insplte of paraSltlc elements 

weI e not detected basophIlIc neclOtlc deblls ,vere seen between the 

I tlte st 111 a I \ 1111 and mtc"tlllai IUlllcn Intestmal lumen appeared as a bag 

filled wIth lleclotlc deulls, haemollhaglc blood and few number of 

mt1ammatOi \ cells 

Fig 50 Illstologlcal sectIOn III mtestme of heron mfested with 

pm aSltIzed I I1~lpl.I'S muscle display Presence of parasItes wlthm 

mtestmal lumen, some are Invade the submucosa between the 

II1tesiIhal gLll1Cls I csultmg 111 Iluld host I eactlOll ( arrows ). 

Stam . (H & E) ~ 75 
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Fig 51 III testme of hel ons showmg hyperplastic prohferatlon of 

mucus glLlIH.ls 111 the mtestmai CI ypts, while at the site the parasitic 

atLILhemcnt there was lake of mucus glands (arrow). 

Stam : (H & E) X125 
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RESULTS (205) 

FIg 52 HIstological seciJon In heron's mtestme showmg 

Hyperpl.l"l,l of mucus giands at mtestmal crypts while parasites 
IDvade thellJucosa (aJ rows) wIth fibroblastic prolIferation and few 

Jt lICOC) tic mfilt! allons. St~UII (H & E) x: J25. 
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ReSULTS (206) 

Fig 53 In tt. stille of heron showmg Hyperplasia of mucus glands m 

nelgbbou 1ll1g vllh, while vtlll around parasItIc elements arrows 

sho\\ IIlg I.lke of mucus glands Stam . (H & E) x 125. 
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13- Effect of heat on the viabilIty of EMC 

The mfected Til apIa speCIes and CfarIas fazera used In thIS 

l '\~1C'ltl1lLl1d \\ LI I.. das')J!iu.l dU .. Ot dmg to thell sIze Into three categorIes, 

small medlUl1l and as laJge In TJlapIa specIes the weIght ranged from 

50 - 90 gm , 100 - 200 gm and 300 - 400 gm for small, medIUm and 

Imge sIze tespectrvely , whde In Clana lazera the weIght ranged from 

100 - 150 gm, 250 - 350 gm and 700 - 800 gm fOl small, medIum and 

large SIze fish respectIvely 

FlO111 Table ( 45 ) It IS cleat that boilmg has a dIrect lethal effect on 

the v labIlity of EMC whIch dIsappeared completely after 5 mmutes for 

all t) pes of EMC found 111 small, medIUm and large SIzed TIJapia fish 

and Clm laS lazera Whde boJlmg tall 0 mmutes was suffiCIent to kIll all 

the EMC found on Tdapia fish and CIQllQS laze, a 

In fllapld speCIes, IIYll1g the whole fish on each Side tOI 5 mrnutes 

\vel e suffiCIent to lose theviabillty of all types of EMC found rn small 

and medIum SIzed fish and also those oflarge SIze except fish welghtrng 

350-400 iSl11 stdlhave VIable EMC of Prohemlstomatlde and Haplorchlde 

While hYll1g to! 10 lll111utes on each SIde were sufficJent to kIll all types 

of [MC found In small,medlUlTI and large SIzed fish In Clm laS laze, a 

fl ymg the muscles on each SIde fOl 5 mInutes were sufficlen to dIsappear 

the EMC found 111 small and medIUm SIzed fish, whIle on the large SIzed 

fish the EMC of Plohemlstomatlde Haplorchlde, Dlplostomatlde and 

Cyanodlplostomatlde sttll VIable but frymg fOl 10 minutes on each SIde 

lo<;e thL \ I lbrlll\' ot tl,lsL lype<; 01 [Me and kill those found m small and 

medIUm SIzed fish 
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In Tllapla species, gllllmg the whole fish on each side for 5 

Imnutewele sutficlent to loss the viability ofEMe found on small sIzed 

tisb whIle those lodged 111 the muscles of medIUm sIzed 

(PlOhemlstomaLldae HaplOlchlde and HeterophYlde cyst) was stIll VIable 

and thIS VIabIlity weI e lost by gIll I 109 on each sIde for 10 mmutes 

Table (45) Effect of heat (blOhng, frymg and grllhng) on the 

viability of EMe found on mfested TIlapla species and Clanas lazera 

FIsh Type of 

species recoveled 

EMC 

1'1 1,!1t1l1l'>(1l111 llllk 

HaplO/chlde 

Tilapla HetelophYlde 

specIes Dlp]ostomaLJdt-

EchmostomatIde 

HaplOlchlde 

PIOhLllll'>tOl1ldtl<.k 

( lall'" IllplorLllltk 

lazera Dlplostomatlde 

C'vanodlplostomutlde 

non 
V 

= not valble 
= VIable 

* 
o 

= m large sIzed fish 

= medium sized fish 

BOllmg 

Tune of exposure 

5 mill 10rTIln 

IlOIl 11011 

non non 

non non 

non non 

non non 

non non 

nOll non 

nOll non 

non non 

non non 

EMC = encysted metacel canae 

Frymg Gnllmg 

TIme of exposure TIme of exposure 

5 mm 10 min 5mm 10 min 

V* non V-l<O non 

V* non V * 0 non 

non non V * 0 non 

non non non non 

non non non non 

non non non non 

V.f: non - -

V.f< non - -

V* non - -
V"t. non - -
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Regardmg effect of chIllIng on the ViabIlIty of encysted 

metacel calae IIlte<;ted Tdapla species and Clan as lazera Table 

( 46 ) and Ilgs ( 54 dnd 55 ) levealed that the encysted 

metacel calae ot T dapla species ShOWlllg 1 apld loss of theIr 

vlabllItv on the second ddy chillIng weIe beionglllg to famIlIes 

and EchmostomatIdae followed by Dlplostomatldae 

Eclmostomatldae Haplorchldae ProhemlstomatIdae and 

HeteIophYYldae metacel cat lae on the day 5 6 and 7 

Iespectlvely All the lecOlded number of encysted metacercanae 

of ProhemlsttomatIdae HaplorchIdae Dlplostomatldae 

Euclmostomatldae and Echlllostomatidae \vere loss theIr viabIlIty 

LOlllpklL Iv ,11 I ~ 17 I') 14 8 ,lilt! 5 ddY chi II II1g lespecltvely 

On the othel hand the encysted metacel Callae recovered 

h 0111 the IIlteLted Clm laS lazera muscles began to loss theIr 

vlablilty on 31d day ( DlplostomatIdae ) , 4lli day ( Haplorchldae 

and Cyanodlplostomattdae ) , and 6lli day ( Prohemistomatidae ) 

of chIllmg All the present encysted metacercanae of 

PlOhemlstomatldae HaplOlC11ldae Dlplostomattdae and 

Cyanodlplostomatldae wele completely unviable at 14 , 12 , 14 

and 16 days post chIllmg respectIvely 



RESULTS (210) 

Table (46) Effect of clullmg on the viability of encysted metacel callae found m Tllapla ~pecles and elm laS lazel a 

T\ pe of the Period of chdlmg m days 

Fish species obtlaned 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 

metacercanae V% V% V% V% V% V% V% V% V% V% V% V% V% V% V% V% V% V% V% V% 

Prohemlstomalde 100 100 100 100 100 100 100 90 90 80 80 80 70 60 50 40 20 10 0 0 

Haplorclllde 100 100 100 100 100 lOa 90 80 80 70 60 50 50 40 30 0 a 0 0 0 

TJiapla HeterophYlde 100 100 100 100 100 100 100 90 90 90 80 70 70 60 40 30 10 0 0 0 

species Dlplostomaude 100 100 90 80 80 80 70 70 60 )0 40 40 40 30 10 0 0 0 0 0 

Ech mostomatlde 100 100 80 60 30 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Eucl mostomatlde 100 100 100 100 100 60 30 20 a 0 0 0 0 0 0 0 0 a a 0 

ProhelTiistomatlde 100 100 100 100 100 100 90 90 80 70 60 40 30 10 0 0 0 0 0 0 

C/O/laS Haplortlllde 100 100 100 100 90 80 80 70 60 'i0 40 10 a a 0 0 0 a 0 0 

lazela Dlplostomatlde 100 100 100 80 80 70 60 50 50 -10 30 20 10 10 0 0 a a a 0 

Iplodlplost 100 ~110TOO 90 80 70 50 50 40 40 40 30 30 20 10 0 a 0 a 
-omatlde 

___ I 
~~~ --

V% = VIabIlity pel cent 
EMC = encysted metacercanae 
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" 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

Days 

Prollemlstomatlde Haplorchlde - HeterophYlde 

-G-- Dlplostomatlde Ech Jnostomatlde -.- Euclmostomatlde 

Fig (54) Effect of chllhng on the vlablhty ( % ) of encysted metacercanae found III Tllapltl species 
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

Days 

Prohem /stomaldae Hap/orchlde 

Dlp/ostornat/de --;;- Cyanodlplostomatlde 

FIg (55) Effect of chIlhng on the vIabIlIty ( % ) of encysted metacercarlae found ID Nile-catfish ( Clanes lazera) 



RESULTS (213) 

RegaldIng effect of fIeezIng on the vIabIlity of encysted 

metacelcallae that lecOlded from Infested Tllapla speCIes, (Table 47 ) 

and Figs ( 56 57 58 and 59 ) showed that the encysted metacercanae 

d!ftere In then stabIlIty to the lethal effect of freezIng dependmg on 

fleezmg deglee , type of Infested metacercanae and the fishspecIes It 

self In the Il1kcted TilapIa spcues fish, we showed that the encysted 

metace! callae of PIOhemlstomatldae lost theIr VIablIJty by freezIng at _4° 

or -5°e , - 100 e, -15°e and -200 e after 48 , 32 , 24 and 16 hOUI s 

lespectlvely Haplorchid metacercanae became unviable followmg 

fi eeZIng at -4 01 -5°e , -lODe, _lSDC and -20De after 40 , 24 , 16 and 

16 hOUIS lespectlvely , HeterophYldae encysted metacercanae became 

un vIable folloWIng freezIng at -4 or -5De , -lOoe , -15°e and -20De aftel 

40 ,24 , 16 and 16 hour, tespectIvely Dlplostomatlde metacercanae lost 

thell motIltty by fl eezll1g at -4 01 -5°C, -lOoe, -15°e and -20De after 32, 

24 I() <1I1d 8 hout.., IcspcdlvLly, CchlIlostomdtJddc metaceIcanac became 

unvlable by freezIng at -4 or -5°C, -lODe, -15°e and -2oDe after 24, 

\6, 16 and 8 hours IespectIvely and the encysted metacercanae of 

Euclmostomatldae lost thell VIabIlIty at -4 or -5°C, -10°C, -15°C and -

200 e 1011o'v\ll1g heezmg at 32,24,16 and 8 hours respectively 

In the Infested Clanas lazera , Table ( 47 ) and FIg (60,61 ,62 

and 63) tllustwted that the encystt.d metacercanae orPronemistomatidae 

lost then motIlIty by fleezmg at -4 or -5°C, -lODe, -15De and -200 e after 

32, 24, 16 and 8 hours respectIvely, Haplorchld encysted mftacelcanae 

became um lable aftel 32,16, 16 and 8 hours folloWlfg freeZIng at -4 

01 -5°C -lOoC, -15°e and -20oe lespectively, the Dlplostomatldae cysts 

lost then motIlIty by freeZIng at -4 or -5°C, -10°C, -15De and -2oDe after 

24, 16, 16 and 8 houl s respectIvely and cyanodlplostomatld cysts were 

non motIle by h eeZIng at -401 -5°C, -10°C, -lSDe and -2oDe after 32, 24, 

16,]Ild 16 hOlliS le~pcl.tlvLly 
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RESULTS [214) 

Table (47) Effect of freezmg on the viabilIty of enc~ sted metacercanae found m Tllapl3 species and elm 'as lazera 

types oflhe Fl eezmg degree at 
Fish obtamed -4 or -SoC -10°C 

species metacerC'lrUle Freezmg period m hour Free1mg period m hour 
0 8 16 24 '? J_ 40 48 '\6 0 8 16 ~.j 32 40 

V·. V·o V% V% VOo V~o V% YO'O \ °0 V·o VDu \ 00 VO/O V% 

Prohem Istomatlde 100 100 100 100 80 10 0 a 100 100 80 20 0 o· 
HaplOlchlde 100 100 100 70 20 0 0* 0 100 100 "0 0 0* 0 

Tllapla HeterophYlde 100 100 80 40 10 0 o· 0 100 100 30 0 o· 0 

Sprcles Dlplostomallde 100 100 90 10 0 O· 0 0 100 80 10 0 0" 0 

Echmostomatlde 100 90 ~O 0 0" a 0 0 \{IO 60 0 0 0 0 

Euchnostomatlde 100 100 100 50 0 o· 0 0 100 60 20 0 o· 0 

Prohemlstomatlde 100 100 90 30 0 0 0* 0 100 80 20 0 o· 0 

NIle Haplorchlde 100 100 70 10 0 0 o· 0 100 60 () o· 0 0 

catfish Dlp!ostomaude 100 100 ;,0 0 0 o· 0 0 100 40 0 0 0 0 

CyanodlploSlomat 100 100 90 ;,0 10 0 0 o· 100 70 20

1 

0 0" 0 

Ide 
- -- _I- -- --- ----- - ---

V% = vIabIlIty percent 
0* = the larvae wlthm the cyst begm to be dlstructed after thawmg 
EMC = encysted metacercanae 

, / , 

-15°C -20°C 
FI eezmo period m hour Freezmg period In hour 

0 8 16 24 32 0 8 16 24 

V~O V% V% V% \ °0 V% vo"o v o • V·o 

100 80 10 0 o· 100 50 a 0* 

100 60 0 0* 0 100 20 0 0* 

100 60 a o· 0 100 lO 0 O· 

100 20 a 0" 0 100 0 O' 0 

100 10 0 O· 0 100 a o· 0 

100 20 0 o· 0 100 0 0" 0 

100 20 0 o· 0 100 0 O· 0 

100 10 0 o· 0 100 0 0" 0 

100 10 0 o· 0 100 0 o· 0 

100 40 0 0" 0 100 0 o· 0 

I 

I 

I 

I 
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Fig (56) Effect of freezmg at -4 or -5°C on the viability ( % ) 

of encysted metacercunae found In TIIapla species 
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Fig (60) Effect of freezmg at -4 or -SoC on the vIabIlIty ( % ) 

of encysted metacercanae found III Nile-catfish ( Clanas lazera ) 
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RESULTS (219) 

11- BacterIologIcal results: 

I-Results of b~lltellOloglcal examm~\hon III Cairo area 

Table ( 48) Results of Ael oble plate count m the exammed fishes 

Fish specIes Surface Muscle 

A P C I cm2 A P C Igm 

Tdapla 1200 0 

The l1umbel ot examined fish was 25 

Table ( 49) Results of ColIform count ID the exammed fishes 

Fish species Surface Muscle 

Coliform I (.m2 ColIform I gm 

Tllapla 15 0 

The numbel of exammed fish was 25 
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Table ( 50) Enterobadel lacae Isolated from fish surface 

Mlcroorgamsms Number of posItive Percentage 

fish samples 

Slugella dysentrae 2 8 

Provedencla afcaltfaclens 7 28 

Entel Qbacter aerogenes 8 32 

A. lebs I ella pneumamae 10 40 

Eschenchw (oil 20 80 

I he [lul11bet 01 e'(alllllled fish was 25 

Table (51) Enterobactermcae Isolated from lOtestme offish 

MicroorganIsms Number of posItive Percentage 

fish samples 

S/llgella d1 sentrae 0 0 

P, ovedencIa aicalifaclens 0 0 

Entel abaete, aerogenes 2 8 

KlebsIella pneumomae 3 12 

Eschenchw colI 22 88 

The numbet of e'{ammed fhh was 25 
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Table (52) Enterobactenacae Isolated from fish muscles 

Mlcroorgamsms Number of positIve Percentage 

fish samples 

Shzgella dysentrae 0 0 

p, ovedencza alcalifaczens 0 0 

Enterobacte1 aerogenes 0 0 

Klebs zella pneumonzae 0 0 

Eschellchw coli 0 0 

r he IlUmbel 01 examined fish was 25 

Table ( 53) Enterobactenacae Isolated from fish species 

lVlicroorgamsms Surface Muscle IntestIne 

No % No % No % 

S/1/ge/la (h "elT/we 2 42 0 0 0 0 

P, o~edelTua ahaltjauens 7 148 0 0 0 0 

Enterobacter aerogenes 8 l70 0 0 2 74 

Klebslella pneumomae 10 21 2 0 0 3 11 1 

Esche! lchw colz 20 425 0 0 22 81 4 

Number of exammed fish was 25 
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2- Results of bactellOloglcal e~ammahon of fish from Aswan, 

SOUll.C ot W£ltCI NIlc ( 1-lIgl1-0£1111 ) l~lkc £It Man.h , 1994 : 

Table ( 54) Results of Aerobic plate count III the 

exammed fish from Aswan 

Fish spcucs Surf"H.c Muscle 

A P C / cm2 A P C /gm 

Tilapia 2 x 102 0 

The numbel of examll1ed fish was 25 

Table ( 55) Results of Coliform count In the exammed 

fish from Aswan 

Fish species Surface Muscle 

Cohform I cm2 Cohform I gm 

TIlapla 1 0 

The numbel of exammed fish was 25 

I 
I 

• 
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RESULTS (223) 

Table ( 56) Enterobactenacae Isolated from fish surface 

from Aswan 

Mlcrool galllsms Number of posItive IsolatIOn 

fish scll11ples percentage 

Esche/ lchza colt 4 16 

Enterobacter aerogenes 7 28 

Cltrobactel freundll 6 24 

p, oteus vulgaris 6 24 

Edwadslella tarda 1 4 

The I1Umbel ot examIned fish was 25 

Table ( 57) Bclctert.1 other than Enterobactenacae 

Isolated from fish srface from As",an 

Mlcloorgamsms Number of posItIve Percentage 

fish samples 

Pseudomonas ael ugmosa 1 4 

AhelOCOCCl 8 32 

The number of exammed fish was 25 
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I 
I 
-

3- Results of bacteriological examination of fish from Aswan, • 

( High-Dam) at June, 1994 ( followmg Rowanda war, 

pollutIOn I esultmg trom thousands of dead bodies thrown 

mto the Lake) 

Table (58) Bactenalloads of water samples from Aswan Lake 

Bacterial load Before After 

Mean 3 x 102 5 X 102 

APC I ml MInimUm 1 x 102 1 X 102 

Md'\.UTIUI11 1 x l03 2 X 103 

Mean 10 8 

CohtOl111S 11001111 Minimum 4 4 

Ma,(ll11ul11 13 13 

Mean - -
Staph aw ellS Mll111TIUm - -

L 
MaxImum - -
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RESULTS (225) 

Table ( 59) Bacterial loads of lIve fish samples from 

Aswan Lake I cm2 surface 

Bacterial load Before conflict After conflict 

at NIle orIgm at NIle orlgm 

APC / 1111 Mean 2 x 102 1 x 103 

MInImUm 3 x 102 4 X 102 

MaxImum 3 x 103 2 X 103 

Cohfoll11s/lOOml Mean I 4 

MmuTIum 0 2 

MaXImum 3 7 

Staph awellS Mean - -
M 1I1I m lim - -

MaxImum - -

N B Muscle samples weI e exammed and It was free of bactena 

Table ( 60) Incidence of pathogenIc bacteria 

III water and fish samples 

Water Fish Surface 
Mlcroorgamsms 

Salmonella speCIes 0% 0% 

ShIgella species 0% 0% 

Staphylococcus aureus 0% 0% 

Vlb,lO cholela 0% 0% 
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4- Results of bacterIological exammatlon of fish from 

Manzala Lake 

Table ( 61) Results of Aerobic plate count (A PC) m the 

ex.lIllIncd fi-;hes from Lakc Manzala 

Fish species Surface Muscle 

A P C I cm2 A P C Igm 

Tilapia 38 x 103 0 

1 he numbel ot e'<.ammed fish was 25 

Table ( 62) Results of Cohform count m the exammed 

fishes from Lake Manzala 

Fish species Surface Muscle 

Cohform I cm 2 ColIform I gm 

Tilapia 21 x 102 0 

The numbet of exammed fish was 25 
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RESULTS (227) 

Table ( 63) Enterobactenacae Isolated from examIned fishes of 

Manzala Lake 

lVller 001 galJlsll1s No of Isolates % In relation to 

T N I 

Aelomonas hvdlopl'lIla 2 42 

Esche! lchw coli IS 31 9 

EdwGl dSlella lal da 5 106 

Cltrobacter freundll 8 17 1 

Plolells vulgaris 6 128 

Klebslella pneumomae 11 234 

Total 47 1000 

The 111ll11bel of examIned fish v, as 25 

TN I Total I111mbel of Isolates 

Table ( 64) Enterobactell3cae Isolated from ~urface 

of exanllned fishes 

Mlcroorgamsms No of Isolates % In relatIOn to 

TNI 

Esche! {(.JUll col! 9 32 1 

Edwal dSlella tarda 4 143 

Cit! obacter freundll 5 179 

Plotells vulgGlls 4 143 

/<..lebslelfa pneufllomae 6 21 4 

Total 28 1000 

The numbel of exammed fish was 25 

TN I Total l1ul11bel of Isolates 



RESULTS (228) 

Table ( 65) Enterobactenacae Isolated from surface 

of exammed fishes 

lVhu 001 g.ulI'ml" No of Isolates 

Er;chellc../71a (oli 9 

Edwaf ds Lelia tal da 4 

CItrobaGter fi eundll 5 

Proteus vulgQlls 4 

Klebslella pneu1110mae 6 

Total 28 

The number of exammed fish was 25 

TN I Total nUl11bel of lsolates 

% In relation to 

T N I 

32 1 

143 

179 

143 

214 

1000 

Table ( 66) ['nterobactenacae Isolated from mtestme 

of exammed fishes 

Mlcloorgamsms No of Isolates 

AerOl11onas hvdrophzla 2 

Esche! lchra (oIT 6 

EdwQI dSle//a tQl da 1 

Cltl obacter fi eundll 3 

P,otells vUlgGlIS 2 

AlebsIella pnewnonzae 5 

Total 19 

The number of exammed fish was 25 

r N I Total l1umbel 01 Isolate') 

% m relatIon to 

TNI 

105 

31 5 

53 

158 

105 

263 

1000 
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SIte of 

IsolatIOn 

SUI face 

Intestme 

Muscle 

Total 

Table ( 67) Enterobacteriaceae Isolated from 

cllffel eut pal t~ of the e~amlncd fishes 

No of escherlChl(I £dlVardttel/a Crrohacter Proteus KlebsIella 

LOis forda frermdl1 vul~or" 

Isolates e 

28 9 4 5 4 6 

17 6 1 3 2 5 

- - - - - -
47 15 5 8 6 11 

Table ( 68) StaphylococcI Isolated examined fishes 

Aeromonas 

hydrophrlo 

-

2 

-
2 

Microorganisms No of Isolates % In relatIOn to 

TNI 

Staph epldermldzs 8 889 

Staph 0/(/ elf'! I II I 

Total 19 1000 

TN I Total numbel of Isolates 
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Table ( 69) StaphylococcI Isolated from different parts 

of the exammed fishes 

Sute of IsolatIOn No of Staph Staph aureus 

isolates epzdermzdls 

Surface 4 3 1 

Muscle 5 5 -
Total 9 8 1 

Table ( 70) MlcroorgaOlsms Isolated from fish species 

MlcroorgaDIsms Surface Muscle Intestme 

No % No % No % 

A el omonas /1}dJ ophIla 0 0 0 0 2 105 

Esche'lchw colz 9 32 1 0 0 6 31 5 

Edl'YaJdslella tGl da 4 143 0 0 1 53 

Cifl obw .. lel jl elll1d" 5 179 0 0 3 158 

P,otells vulgaJ IS 4 143 0 0 2 105 

Klebslella pneumonzae 6 21 4 0 0 5 263 

-



Site of N0 of 

(' .. 0 lit Illil I"lllltl.!:> 

Surface 31 

GIlls 24 

l\ (llscle 5 

Intest1l1e 17 

Total 79 

RESULTS 

Table ( 71) IVhcroorgamsms Isolated from 

different parts of tlie exammed fishes 

bcherrcllla Ed" ard<leJ/a Clrobacter Proteus Klebsiella Siaph 

,h 11/1/ fi wrltl 1,,11-.(111\ PIIf.·tllIlfJItlllC cpldLrlmda 

9 4 5 4 6 2 

6 3 4 3 7 1 

- - - - - 5 

6 1 3 2 5 -

21 8 12 9 18 8 

(231) 

Siaph Aeromonas 

tJUrc.Uf hydr 'flhlla 

1 -

- -

- -

- 2 

1 2 
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5- Results of bacterIological examinatIon of fish from 

Alexandria area' 

Table ( 72) Results of AerobIc plate count III 

e'"{ammed fishes from EI-Max regIOn 

Fish species Surface APC I cm2 Muscle APC I gm 

Mugtl sp 7 x 103 2 X 102 

El-Shatagesh 7 x 103 1 x 102 

Slganus sp 8 x 103 5 x 10 

Tdapla sp 1 x 104 2 X 102 

No 01 exa1111l1ed fishe samples wele 10 fish of each speCIes 

fable ( 73) Results of Coliform count III 

exammed fishes from EI-Max regIOn 

Fish specIes Surface ColIform Muscle ColIform 

/ cm2 /gm 

Mugil sp 70 9 

EI-Sharagesh 40 6 

Slganus sp 30 5 

Ttlapta sp 90 20 

No of exammed fishe samples were 10 fish of each speCIes 
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T<lble ( 74) Results of Aerobic plate count III the 

e~anlll1ed fishes from Aboklr regIOn 

Fish species Surface APC / cm2 Muscle APC / gm 

Mugu sp 4 X 103 3 x 10 

EI-Shatagesh 2 x 103 2 x 10 

Slganus sp 1 x 103 1 X 102 

No of exammed fishe samples were 10 fish of each specIes 

T<lble ( 75) Results of Coliform count III the 

e"Xammed fishes from AbokIr regIOn 

Fish species Surface ColIform Muscle Coliform 

/cm 2 
/gm 

Mugd sp 40 7 

EI-~haragesh 30 4 

Siganus sp 20 3 

No of examIned fishe samples were 10 fish of each speCIes 
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Table ( 76) StaphylococcI I;:,olated from 

exammed fishes from EI-Max regIOn 

Fish specIes Total No Staph Staph 

of Isolates epulermldls saprophytlcuS 

MugIl sp 3 0 3 

El-Sharagesh 6 6 0 

Slganlls sp 9 7 2 

Ttlapw sp 4 4 0 

Total 22 17 5 

No 01 e\.allll11f'd fishe samples wete 10 fi5h of each speCIes 

Table ( 77) Staph}lococcl Isolated from dlffel ent parts 

of the cxammcu fishes from Ei-Max regIOn 

Fish species Total No Staph Stap/t 

of Iso!ates epldermldls saprop/tytlcuS 

SUI face 11 9 2 

Llvel 0 0 0 

Kidney 2 2 0 

I ntest1l1e 9 6 3 

Total 22 17 5 

No of e'XamIl1ed fishe samples weI e 10 fish of each speCIes 
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Table ( 78) StaphylococcI Isolated from 

exammcd fishes from Aboklr regIOn 

Fish species Total No Staph Staph 

of IsoI~1 tc~ epulermuhs saprophytlcuS 

Mugd sp 8 6 '1 .... 

EI-Sharagesh 0 0 0 

Siganus sp 5 I 4 

Total 13 7 6 

No ofe'l(all1l11ed fishe samples were 10 fish of each speCIes 

Table ( 79) StaphylococcI Isolated from different parts 

of the e"ammed fishes flom Aboku regIOn 

Fish species Total No Staph Staph 

of Isolates epldernudls saprop/zytlcus 

SUifdL.e 9 5 Ll 

Livel 0 0 0 

Kidney I 0 1 

Intestme 3 2 1 

Total 13 7 6 

No of e'l(ammed fishe samples were 10 fish of each specIes 
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T .. ble ( 80) StaphylococcI Isolated from 

examll1ed fishes from AlexandrIa 

Fish species EI-Max region AbokIr regIOn Total 

"'"1''' StilI''' StilI''' SIIII''' 

<Pl/l<rllII"" '"PNlP") Irw~ epu[ermu[rs SlIpropJr) IICUS 

Mugll sp 0 3 6 2 11 

C1-Sharagesh 6 0 0 0 6 

Siganus sp 7 2 1 4 14 

Ttlapta sp 4 0 ND ND 4 

Total 17 5 7 6 35 

No ot exammed tishe samples were 10 fish of each specIes 

NO Not done 

Table ( 81) StaphylococcI Isolated from dlffel ent parts 

of the examll1ed fishes flom Alexandria 

Fish species EI-Max regIOn AbokIr region Total 

Staph Staplr Stap/r Staplr 

<pllitr//JI/[/\ ml'rapln Ircrr~ <I'/lh","dr~ mpmphylrcuv 
--

S til 1,lL.t. 9 2 5 4 20 

Llvet 0 0 0 0 0 

Kidney 2 0 0 1 3 

Intestme 6 3 2 1 12 

Total 17 5 7 6 35 

No of exammed fishe samples were 10 fish of each specIes 

NO Not clone 

lWO' 
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I 

I< Ish 

species 

1\ lugtl "P 

I I '>Inr 1\.. ,h 

<)Iganu~ 

sp 

Tliapta 

sp 

Total 

RESULTS (237) 

Table ( 82) Enterobacteriaceae Isolated from fishes 

from EI-Max regIOn 

TOf'lINo Slugella Eschertclll(l Protells Klebsiella 

of dysl?lltrae cob vulgarIS pneumollloe 

Isolltc<; I 
12 0 7 0 4 

15 0 9 2 1 

9 1 4 2 2 

1 1 0 10 I 4 

53 I 1 30 5 11 

1 Otrobacter 

ftellndll I 
I 

1 

3 

0 

2 

6 

No o~ e'Xanlineo fishe<; wele lOot each speCIes 

FIsh 

specIes 

~llll<ll.L 

Ll v'er 

KJdney 

Intestine 

Total 

Table ( 83) EnterobaLtenaceae l~olated fiom fishes 

fl om EI-Md"\ regIon 

10,"1 No F"ge//Q 1 E"IIe,.,clu" P, of ell!, [(/eb\lella ! Citl ubaeter 

vulgarIS plle1ll1l0mae I fi eundll of dyselltf ae I cob 

Isolates 

~ 23 I 14 2 4 ') 
<-

3 0 3 0 0 0 
r-----------

8 0 4 0 4 0 

19 0 9 =±± 
, 

4 .J 

I I 
53 1 30 5 11 6 

010 of e'Xamll1ed fishes were IO of each speCles 

II 



FIsh 

specIes 

Mugrl sp 

RESULTS (238) 

Table ( 84) Enterobacteriaceae Isolated from fishes 

from Aboklr regIOn 

Totll No L\clIellc.lua Kleb\lel/a CEtrobacte. Enterobllcter 

of LOft p"ell11l0lllae jrelllldll aerogelles 

Isolates 

7 4 0 1 2 

EJ Shar dgesh 8 3 1 4 0 

'\'ganu<; 13 7 2 I 3 
sp 

Total 28 14 3 0 5 

No of exallll11ed fishes wei e 10 of each species 

Table ( 85) Enterobactenaceae Isolated from fishes 

from Aboklr I eglOn 

FIsh Total No Esc!tenclzla KlebSIella Otrobacter Enterobacter 

o;PlCllS of wll pl1ell11l0111ae freUlulll aerogenes 

[SOI,ltcS 

Surface 13 7 1 3 2 

LIver 2 I 0 1 0 

Kidney 4 1 0 1 2 

Intestme 9 5 2 1 1 

Total 28 14 3 6 5 

No at e\.dl1l1Ped tishes wele 1001 each specIes 

-

• 
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RESULTS (239) 

Table ( 86) Othet bacterid Isolated from the 

exammed fishes m Alexandria area 

Fish species El-Max regIOn Abolur region Total 

No of 

Aeronronas Vilmo pseudomollas oerugmosa Isolates 
/,\ drol,lllitl a/gmoly/lellS 

Mugii sp 0 0 1 1 

EI-Sharagesh 0 1 0 1 

SIganus sp 1 0 0 1 

Total 1 1 I 3 

No of exammed fishe samples were 10 fish of each speCIes 
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111- VIrologIcal results: ( in aquaculture) 

Suez expenmental system was chosen fOf vIfologIcal exammatlon 

of fish it ee human safety 

Table ( 87) InCidence of detectable Viral pathogen 

Type Number Percentage 
Rota 5 1042 
HB 3 625 
HA 2 4 17 
Polio 9 1875 
Adeno 8 1667 
Meseales 1 208 
Rubella 0 000 
Total 28 5833 

Table ( 88) Types and number of viral antIgen detectIOn In 

stabilizatIon pond system 

StabilIzatIOn ponds Rota HB HA Polio Adeno Meas Rub 
Raw sewage 2 1 1 4 3 1 -
AnaerobIc pond 1 1 1 1 2 - -
FacultatIve pond 1 - - 2 1 - -
MaturatIon pond 1 1 1 - 1 1 - -
MaturatIOn pond 2 - - - 1 1 - -
FIsh pond - - - - - - -
Total of posItive 5 3 2 9 8 1 -

Total 
12 
6 
4 
4 
2 
-

28 
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5- OlfCUf JIOn 

The present study tned to throw some lIght on the role of fish In 

transmittIng parasItIc dIseases to some bIrds, ammal and human 

Trematode larvae were consIdered as fish parasItes that Invade theIr body 

tluough skm or mucosa of the dIgestIve tract and mIgrate to dlfferent 

tIssues and organs Such InVaSIOn frequently lead to stunted growth or 

death of the affected fish Some of these migratmg parasItes were 

harmful to human ammals or even bIrds when consumed as raw or 

Ul1sufficient cooked mfested fish 

The metacercanae of diffelent trematode famIlIes mfested most 

tIssues and organs of TiiapIa speCIes and NIle-catfish (Clanas lazera) 

mducmg clImcal symptoms, gross and mIcroscopIC leSIOns 

Generally clImcal symptoms observed m mfested TIlapia speCIes 

were emacIatIOn WIth low body gam, sunken eyes, haemorrhag's on the 

skm, greYIsh dIscoloratIOn of body surface, darkness of the skm, 

distructron of fin rays and membranes, black spotes on fins, whIte spotted 

eyes and opacIty, abdommal dIstensIOn, exophthalmla, errected scales, 

excess mucus on the skm and black spots on body surface especially at 

the caudal peduncle These observatIOn agreed WIth those prevIOusly 

I epol ted ll1cludmg mll1ute skm haemorrhages and blmdness of 

e..{penmentally mfested fish wlth Dlplostomum spathaceum ( Doglei 
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et al , 1970 ) , black spots on the skm, fins and gills, emaCIatIOn 

blmdness and exopthalmIa m cultured fish ( Paperna , 1980 ), eye 

blmdne'>s, black '>pote:; on fins and <;kll1 of the Infected Tdapza nzlotlca 

( Mabdy , 1991 ) , poor glOwth , bhndness and growth deformIties m 

eye fluke mfested freshwater fish ( Chappell et at , 1994 ) , and 

kel atltls, whIte spoted eye , blmdness , black spots on fins and body 

SUl face especIally at peduncle regIOn, enlarged abdomen and darkness of 

the skm m heavy mfestatIOn ( SolIman, 1994 ) 

On neclopsy muscle nodules ofvatlable sizes and colours were a 

common findmg m most of all mfested TIlapia fish Other leSIOns 

mcludmg flabby spotted and emaciated muscles, cysts under the skm, 

mottled and nodulated lIvel spleen and kidney, large cysts embeded m 

the kIdney tissue 01 attached to pent011lum, cyst under the skm, cyst on 

the skm and fins, large cysts m the branchIal caVIty, greYIsh whIte fOCI on 

the gIll filamments, flUId m the abdomen and m the eye pouch, and 

eiOSIon and ukel allon of the skm These obsel vatIOn neady agreed WIth 

that reported by Van DUlJn ( 1967 ) who found paraSItic cysts 

surrounded WIth pIgment cells If the cut was near the surface of the skm 

and WIth Donges ( 1974 ) who recorded the presence of large cysts 

dorsal to the swune bladder and m the kIdneys of Tzlapza ZZllll In the 

same respect, Paperna ( 1980) descnbed black pIgmented cysts m the 

skm, non pigmented cysts on gIlls resultmg m thickenmg and 

defOl matIOn of the filaments and also found pIgmented and non 

pIgmented cysts on muscles of culutled fish Moreover, Sohman ( 1994) 

reported SImIlar leSIOns mcludmg nodules of dIfferent SIzes and colours 

among muscles small multIple cysts m the spleen, lIver and kIdneys, 
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ascItls and Imge gIeYIsh-white to yellowIsh cyst m the renal tIssue of 

TIiapia speCIes 

MaCloscoPIC lesIOns 01 the exammed NIle-catfish (Clanas lazera) 

levealed muscle nodules of vaIlable sizes and coloU!:, JI1 almost all 

Il1fested fish Othel lesions lI1cluded emaciated and ~oft flabby muscles, 

cysts undel the sk1l1, mottled and nodulated hvers, spleens and kidneys, 

ascItIs, skm el OSIOns and ulceratIOns, and grey fOCI on the gIll filaments 

These findmgs might be due to var!arLon of host tIssue reactIOns agamst 

mfested ceI callae 111 the [01 111 of pencystual aggi egatIOn of melanm­

carymg cells, lymphocytes and other mflammatory cells These 

obsel vatIOns weI e nearly sIlndar to those rep01ied by EI-Mossalaml and 

Sheriff ( 1964 ), who found oval whitIsh cysts among the muscle fiber 

"[I-BOll hy et al ( 1988) I ec01 ded noduIai skm lesIOns especlal1y In the 

peduncle legIOn and venbal Sides of body, as well as muscle nodules of 

\ allable SIze and colour Mahmoud et af ( 1989 ) , deSCrIbed multlple 

nodules ot dlffelent sizes dlstllbuted allover the muscles of the back and 

SIdes of fish whIch weI e dark In colour and lead to muscle dIstensIOn 

Moreover, Youssef et af ( 1993 b ) detected whItlsh raIsed nodules 

III the muscles whIle Ahmed et af ( 1994) found black pIgmented 

nodules In the muscles of the exammed fish 

In agleement wIth plevlOus findmgs ofEI-Bouhy et af (1988) 

OUI inVestIgatIOn I eveaJed the pi esence of encysted metacercaIa m the 

chmcally healthy TIlapia speCIes and NIle-catfish ( Clralas lazera ) III a 

rate of 42 22 % and 48 13 % respectIvely ThIS mIght be due to early 

mfestaIOl1 of fish wIth palasltIc cysts 01 presence of few number of 
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encysted metacercana Infested the fish muscle without mvaSlOn of the 

vital 01 gans and become unable to produce obvious climcal signs 

I he IIlclden("e 01 ency~ted metacelcanae In 111apla species was 

found to be 81 14% A findmg whIch came m consIstent wIth those 

I11vestlgated by Mahdy ( 1991 ) , was higher than that recorded by 

Mahmoud (1983), EI-Naffar and EI-Shahawy ( 1986 ), Fayek et al 

( 1986 ) , Mansour et al (1987), EI-Dally ( 1988) ,Shalaby et al 

( 1989), Khahfa ( 1993 ), Tantawy ( 1993) and Mahdy et al (1995) 

and was lowel than that obseived by EI-Mokaddem ( 1982) 

MOl eover the InCIdence of metacercal tal mfestatlon In exammed 

el(// 10\ la;:(, a wa" 85% This obscl vatlOn came III accordance WIth that 

lepOl ted by Fclhmy et al ( 1976), Mahmoud ( 1983), EI-Sherbmy 

( 1988 ) and Tantawy ( 1993 ) , was neally simiial to those recorded by 

EI-Naffar and EI-Shahawy ( 1986 ) , El-Bouhy et al ( 1988 ) , 

AI-Bassel ( 1990) and Youssef et al ( 1993 a ) and was hIgher than that 

mentlOned by Issa and Ibald (1969), EI-Aroussl ( 1984 ) , Shalaby 

( 1985 ) , EI-Dally ( 1988 ) , Mahdy ( 1991 ) and Khahfa ( 1993 ) 

The maxllnum total mCidence of metacercanal InfestatlOn m both 

mfested and exammed fish wele sIgmficantly hIgher m the posten or thIrd 

(9483 and 77 83%) followed by mIddle third (8887 and 72 93%) and 

the lowest wele observed III the antenor thIrd (78 94 and 6478%), 

respectIvely These findIngs were partIally magreement WIth those 

obsel ved by Mahdy (1991), they found the hIgher 1 ate of mfectlon In 

the tad followed by head and 1I unk I eglons On the other hand, 

Mahmoud ( 1983 ) detected the maXImum inCIdence III the mIddle 

I 
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followed by the postell or and antenor thIrd of the exammed fish, EI­

Dally ( 1988 ) recorded the highel infestatIOn rate m head followed by 

tail and tunk 1 egIOns while, EI-Sherbmy ( 1988 ) observed the highest 

infestatIOn late m the middle ( 74 65 % ) followed by antenor ( 68 67 % ) 

and postelIOl ( 6733 % ) thlld of the exammed fish 

With lespect to the type of fish exammed, the present study 

mdlcated that the maximum incidence of metacercal tal mfectIOn m 

Tllapla species 'vas found Ir' the muscle of the posten or thIrd ThIs 

findll1g came magi eement with that reported by Mahdy ( 1991 ) and 

Khahfa (1993) and dIsagreed wIth those recorded by Mahmoud (1988), 

EI-Dally ( 1988 ), and EI-Sherbmy ( 1988 ) WhIle the hIghest 

IIlcldence of metacel callal lI1festatlOn 111 Clallas lazel a was observed In 

the muscles of the 1111ddle thlld ThIs observatIOn came m consIstent WIth 

that recOlded by Mahmoud ( 1983 ), EI-Bouhy et al (1988), EI-Dally 

( 1988) and EI-Sherbmy ( 1988) and was differ from that mentIOned by 

AI-Bassel ( 1990) and MalHly ( 1991 ) 

In TJlapla species the maXimum number of encysted metacercanae 

pel glam of muscles was found 111 the posterIor thIrd ( 3493/gm ) 

followed by a contmous slgmficant declease m 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 at ( 1989) and Khahfa ( 1993 ) and was lower than that reported by 

Paperna ( 1980 ) , EI-Naffar and EI-Shahawy (1986), AI-BasseI 

( 1990) and Tanta"y ( 1993 ) 
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MOleover, the hIghest number of encysted metacercanae per gram 

muscle of the Infected elm zas lazera was found m the mIddle thIrd 

( 51 893 ± 2 824) This findIng was nearly sllTIllal to those recorded by 

Sbalaby ( 1985 ) ,EI-Bouhy et af ( 1988) , EI-Dally ( 1988) and Al­

Bassel ( 1990 ) wa~ highel than those reported by Mahmoud ( 1983 ) 

.1Ild Ei-Shel billy ( 1988 ) and was lowel than that observed by Paperna 

( 1980), EI-Naffar and EI-Shahaw ( 1986) , Mahdy ( 1991 ) , Khahfa 

( 1993 ) and Tantawy ( 1993) A mOle contll10US leductlOn 111 the 

average number of metacercanae found m hvers ( 5 86 :t 0 599 ) , 

kidneys ( 3 663 ± 0 561 ) and spleens ( 1 524 ± 0 178) Such VarIatIOn 

In the number of encysted metacercanae may be due to the deglee of 

pollution of watel, plesence or abscence and or mtenslty ofwlld ~ds 

and watel fowl and the techlllque I ecomended for detectIOn and count~ 

of the encysted metacel canae 

In the plesent mvestlgatIOn the avelage number of encysted 

metaeel em me III dd lei ent pal ts oj both exammed Tllapla spleces and 

Clanas laze, a was slgmficantly vaned m different seasons In TIlapla 

species the maximum number of encysted metacercana per gram muscles 

flom each thud of the fish, as well as In fins, skms, hvers, kidneys and 

spleens were recorded durmg Spl mg followed by that recOlded dunng 

summel and the lowest number were observed dunng autumn ThIs may 

be due to that, the bleedmg seasons of the snail (first mtermedlate host of 

tl ematode metacel callae) occm ed dunng spllng and autumn (EI-Aroussl, 

1984) Fish commg from v. mter With depleted fat reserves, low Immune 

body defence and become mOle susceptible to mfectIOn However, In the 

I.ltc .lUtul11n the tcmpclatllIL become low and the movement o[tilapia fish 

for searchmg about feed Vvas supressed so the dIrect contact of the fish 

• 
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with mfected snails and the IIberatmg free swunmmg cercanae become 

rare 

The eye fluke affectIOn occuled In wmter and tend to be saesonaJ 

ThIs findmg agreed by chapell et al (1994) The hIghest number of 

encysted metacel Cal lae 111 eye lenses and 111 branchIal cavity weI e 

obsel ved dllllllg wlIltel ThiS findmg might be due to cercana specIes 

lIberatIOn maturatIOn and mfectivity were tIme and temperature 

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

In the othel hand , the maXImum number of metacercal lae per 

gram muscles as well as, m the IIvel s, kIdneys and spleens of Clarza 

lazelQ wele leCOlded dUllng wmter, whIle the lowest number obtamed 

dUl Ing autumn This obsel vatIOn may be returned to mcrease the fish 

susceptIbIlIty to mfestation because of depleted fat reserves and wIth low 

11ll111Une body deience III wllltel as well as II1cleasmg of the fish mage 

gave a challce fo! mOle Il1ctaCC!al rae mfestatJon to susceptdblc fish 

The present results mdicated that the mCIdence of metacercanal 

mfectIOn III both type of fish undel InVestIgatIOn was sIgmficantly 

decrease wIth the Increase of body weIght and not affected wIth the 

vanatlOn m body length ThIS may reffered to that the heavely mfestatIOn 

wIth encysted metacercanae resultmg In emacIatIOn assocIated wIth low 

dlOp m body weIght v. Ithout any changes In theIr length Moreover, the 

small sIzed fish weI e hIghly susceptable for mfestatIOn than the large 

sIzed ones as the S1,.111 was thm and delIcate and easly penetrated by 

metacel callae (Pape) n.1, 1980) These observations were nearly slmJlar 

to that reported by Shalaby ( 1982) , EI-Aroussl ( 1984) and EI-Bouhy 
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et af ( 1988) ,and ale dltfer from that recorded by, El-Sherbmy (1988) 

found that the InfectIon rate elevated wIth the Increase of fish weIght 

In the present work, the maXImum incIdence of metacercanal 

mfestatlon was found among fish weIghting 100-150 gm and up to 200 

gm fOl both Tllapla speCIes and Clan as lazera, respectIvely A simIlat 

tindmgs weI e obsel ved 1\1 Tdapla species ( Shalaby , 1982 ) and In 

Clanas lazera (EI-Aroussl, 1984 and EI-Bouby et af , 1988) 

PlOhenllstomatld metacercallae were obtaIned flOm muscles and 

organs of TIlapla species and elm laS laze! a These metacercanae were 

pI eVIOusly dISCI I bed by several authOl s from the NIle fish In Egypt, 

Falll11Y et al ( 1986) , EI-Naffar and EI-Shahawy ( 1986) , Mahmoud 

et af ( 1987 ), EI-Dally ( 1988) , EI-Bouby et af (1988), AI-Bassel 

( 1990 ) , Mabdy ( 1991), Tantawy ( 1993 ) and Raff ( 1994) The 

pI esent I edlscllptIOn weI e magi eement With the descnptlOn gIven by 

plevlOLIS authoiS l'vlOleovei the redlscliptIOI1 for the mvestJgated 

excysted metacel cm Iae In the present study was sImIlar to the dIscnptIOn 

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

HeterophYId metacercanae obtaIned from Tiiapia speCIes The 

same metacercaua was preVIOusly recorded by many authers ( KhalIl, 

(1937) , Relchenbach- KlInke ( 1973 ) , Fahmy et af ( 1976) ,Boulos 

et af ( 1981 ) , Ahmed ( 1981 ) ,Shalaby ( 1982) , Fayek et af (1986), 

Nada and Gawady ( 1986 ) , Makhlouf et af ( 1987) ,Mabmoud 

( 1990), Mahdy ( 1991 ) ,Sollman ( 1994) and Mahdy et af (1995) 

The ledlsLlIptIon 111 the plestent Il1vestlgatlOn sllTIlial to descnption gIven 

I 
I 
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by Mahdy ( 1991 ) and the avelage dnnensIOn m the present study was 

lat gel than that I ecoi ded by Raff ( 1994 ) 

In the pI esent study haplorchld metacercanae were recovered flom 

Ttlapla speCIes and elm laS lazera These findmg Cdme magreement wIth 

that leported bv EI-Naffal and EI-Shahawy ( 1986), Mahdy (1991 ) 

and Tantawy ( 1993) In the same respect, Haplorchid cysts were 

obtamed from Trlapla speCies by Makhlouf et al ( 1987) , Mansour et 

al ( 1987 ) , Mahdy (1991) and Sohman ( 1994 ) and from Clanas 

/UZell.l weJe detected by SIl<lI<lby ( 1985) and Mahmoud et al (1989) 

The redIScllptlon m the present study simllat to the dIscnptIOn gIven by 

EI-Naffar and EI-Shahawy ( 1986) and Mahdy ( 1991 ) 

Concell1111g the microscopIcal exammatIOn of skm and underlymg 

muscles of fish mfested wrth encysted metacelcanae m the present 

Il1vestrgatlOn 1t I evealed pr esence of great number of small sIzed cysts 

concentl ated 111 the super facral IayeI of the dermIs between collagen 

bundles of stratum compactum or among the loose connectlve tlssue of 

stratum spongeosum and appeared as famt basophIlIc parasItIc elements 

Sll11JlaI findmgs wele explamed by SolIman ( 1994) and Mahdy et al 

( 1995) 

Moreover, paraSItIC cysts of vanable SIze were detected and 

SUll ounded by aggl egatton of few number of mflammatory cells mamly 

macrophages melanm-carymg cells and easmophIhc granular cells 

(EGC), whIch sometImes mvade par aSItlc elements or scattered under 

Stl atul1l compactul11 of the delI11JS These 1m ge cysts appear surrounded 

With serous flUId follow by cellular reaction These results came 
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magleement wIth that repOlied by El-Bouby et al ( 1988), Mabmoud 

et al (1989 , Shalaby et al ( 1989), Sollman ( 1994) and Mahdy 

et al ( t 995) In addItIon the supel facIal muscle bundles of mfested 

alea appear Ieplaced by conneclve tIssue prolIferatIOn usually mfletrated 

wIth maclophages and lymphocytes, fine blood capillanes with enlarged 

endothelIUm usually sunounded wIth melanm-carrymg cells ThIS may 

be due to 11lltatlon of rnfectlve parasIte and theIr tOXIC product These 

observatIon came III accordance wIth that detected by EI-Mossalaml and 

SherIf ( 1964 ) , Shalabj et {II ( 1 <)8<) ) and Sollman ( 1994 ) 

On the othel hand palasltIc cysts mvaded the deep muscle layer of 

the mfested fish showed mIl1ImUm tIssue reactIOn (slIght connectIve 

tIssue plOiefeIatlon, few numbel of leucocytIc cells and melanm-carrymg 

cells), glanulatIOn of sarcoplasm, sarcolemmal vaculatIOn or 

sarcoplasmic dISsolutIOn, whIle other small cysts sUlrounded wIth thick 

layer of mflammatory cells (Lymphocytes and Macrophages) and tunnels 

of mflmmatOl y cells \:yeI e seen between muscle bundles extended untIl 

reach the area of parasItIC cysts These findmgs may be due to the 

ITIIglatIOn of metacelcanae wIthm the muscles These observatIOns were 

neatly sundar to those lepolled by Shdldby etal (1989) and Mahdy et 

al ( 1995 ) SometImes large parasItIC cysts were surrounded by 

mflammatory cells with great numbeI of melanm- carrymg cells m the 

outer zone of parsitiC cyst and m pen vascular area Slmllar findmgs were 

descrIbed by Van DUlJID ( 1967) , Post ( 1987 ) , Sbalaby et al (1989), 

Ahmed et al ( 1994 ) and Sollman ( 1994) who recorded exceSSIve 

aggi egatlOn of melanm-can ymg cells alound and mfleh ated the parasitic 

Lapsule The eXCLSSlve aggl egatlon of melanl11-carrymg cells around the 

palasItlc cyst may decleared theIr defenSIve role ( Roberts, 1978) 

I 
-
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Degenerated and neclOtlzed parasItIc cysts detected whIch were undergo 

calcIfied or replaced wIth connectIve tIssue prolIferatIOn contammg dark, 

basophilIc granulal elements and the surroundmg tIssues charactenzed 

by connectIve tlssue plOleieratIOn causmg pressure atrophy and even 

replacmg the neighbourIng muscles, also the sUlToundmg muscles 

suffeIed flOm degenelatlve changes and zenker's necrOSIS ThIS findmg 

may be due to plolonged 11lltatlon by the calcified materIals, m addItIon 

to tOXIC effect of paraSItiC metabolItles These results were magreement 

Ullth that reported by EI-Bouhy et af (1988), Mahmoud et af (1989), 

Sh.1I.1by , ef at ( 1989 ) , Youssef et III ( 1993 a ) , Sollman ( 1994 ) 

and Abd EI-Hafez ( 1996 ) 

MOlovei expelllnental InfectIOn of baby chIcks, chickens, balady 

ducklmg, squab, qualls, herons and moolhens wIth encysted 

metace! callae succeed to develop to adult worm producmg different type 

ofttematode eggs The plepatent penod of the obtamed trematodes m our 

e'XpelIl11ents was V311ed II om that 1 eCOI ded by the pI evIOUS authors 

These findmgs may be due to the vanatIOn m the specIes of bIrds and/or 

fish used m these expel Iments ThiS findmg supp0l1ed those reported by 

Mahdy ( 1991 ) 

MetacercaI lal mfectIOn of experImental mfected bIrds In the 

present study levealed appearance of clImcal SIgnS especIally In 

susceptIble heavely mfested birds ClImcal SIgns of experImental 

mfected bIrds mcludmg loss of body weIght , unkempt feathers , 

unthnftmess and watery dIarrhoea and m some cases bloody dIarrhoea 

may occUle The<;e findIng'> wele <;lIll1lal WIth those recorded by 

Huffman et af (1986) for Echznostoma trzvolzs In golden hamster and 
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wIth Stual t and BI enard ( 1989) for Echmostoma capronz m domestic 

chIck MOl eovel our findmg was nearly sImIlar to that detected by FrIed 

and Nilson ( 1981 ) who found deci ease m body weIght of domestic 

chicks lI1tected with Echmostoma tllvolIvs 

Postmol tem findmg of expel linen tal bIrds revealed emacIatIOn 

wlth pi ommance keel bone , dIlated gut wIth unusual amount of fluId, 

thlckenmg of the IntestInal wall, velvety appeaIance ofmtestmal mucosa 

whIch SO'11etlmes c:;loughed and bloody mtestmal content 111 some cases 

The I esults of our study showed certam simIlanties to that of 

Echmostoma cap,om m the mouse Intestme (Bmdsed and Christensen, 

1984 ) ,In domestic chicks ( Stuart and Bernard, 1989 ) and to that of 

Edll17osfOma I£. 'vollllllm IJ1 domestic ducks ( Mondal and Bakl, 1989 ) 

Prohmelstomum V1Vax flukes were 1 ecovered from the small 

II1testme of expellmentally Il1fected herons, chIcks squabs, quads, 

dudJ1l1gs and mOOlhens The same pmaslte was obtamed flom chIckens 

( Nada and Gawady , 1986, Abd EI-Salam et al ,1987 a , EI-Bouhy 

et al , 1988 , Mahdy ,1991 and Raff, 1994) ,PIgeons (Abdel-Salam 

et aI, 1987 ~1 , Mahdy,1991 andT~lI1tawy,1993),andherons(EI­

Naffar and Khahfa , 1975) DucklIng, moorhens and quails were a 

new host record The descllptlOn m the plesent study was sllTIllar to the 

descllptlOn gIven by Shalaby ( 1982 ) , Mahdy ( 1991 ) and Raff 

( 1994) However OUI specImen was of larger body length than those of 

Shalaby , ( 1982) Also the oral sucker Vvas small In SIze than that 

Ieported by Mabdy ( 1991) Also the body length was smaller than that 

ddedcd by R.lff ( 1994 ) 

I 
I 
I 
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Mesostephanus appendlculatus worms were found m the small 

Intestme of expellmentally mfected chIcks, herons, ducklmgs, squabs, 

quails and l1100lhem These findings were magreement wIth that reported 

by ClUJ ea ( 1916), Lutz ( 1935), EI-Bouby et al ,( 1988) and Mahdy 

( 1991) The piesent descnption nearly agreed with the descnptIOn 

given bv plevlOus aulhols flam d1lll11al or bIrds ( YamagutJ, 1958 , 

Shalaby , 1982 • Fahmy et at , 1982, ShaJaby, 1985, Mahdy, 1991 

and Raff ,1994) However herons, moorhens and quaIls ae consIdered 

a ne vv host recOl ed for the pal aSlte 

Mesostephanus fCljardenSls was detected from small mtestme of 

chIcken , squabs squalls and ducklmg The present descnptIOn nearly 

comclded with the descllptlon given by Yamagutt ( 1958) and Mahdy 

( 1991 ) except fOl slIght dImensIOnal dIfferences Also chIcks, quaIls 

and ducklmgs al e consldel ed a new host record for the pal aSlte 

ML '\(}\/ep/Wl7l1s flapl WOII11S wei e lound 111 the small mtestme of 

expeluuentally mfected squabs and chicks With metacercanae from 

TdapIa speCIes and Clan as lazera In the same respect, Shalaby ( 1982 ) 

obtamed the same paiasite from dog mfected With metacercanae from 

Tilapla spp The present descrIptlOn came magreement With the 

descllptlOn tecorde by ShaIaby ( 1982) However the lateral Sides of 

the bload fOlebody of the palasite were evagmated Clarzas lazera fish, 

squabs and chIcks consldel ed a new host record 

POl acenogonzmous ovatus flukes were recovered from the small 

Il1test1l1e of expelIlnentally ll1fected chIcks, squabs and ducklmg with 

metacercanae flam Clanas laze} a In the same respect Shalaby ( 1982 ) 
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IeCOlded the parasIte flOm expellmentally mfected dog wIth TIlapia spp 

and Mahdy ( 1991 ) detected the same parasIte from pIgeon 

expellmentally mlected with C/O! ta'l lazera The present descrIption was 

neady cOl1lclded the desclIptlon gIven by Katsuarda ( 1914 ) , 

Yamagu h ( 1958 ) , SkrJa bm ( 1964 ) , Shala by ( 1982 ) and Mahdy 

( 1991) Howevel the obtamed pal aSlte was tal ger In SIze than that 

iepOlted by Shalaby ( 1982 ) 

Holostepl~a'1us volgensls parasites were found m the small 

mtestll1e of squabs expellmentally fed on metacercarIae from TIlapla 

specIes The descnptIOn In the present was sImIlar to the descrptIOn 

gIven by VOJtko\a ( 1996 ) and McDonald (1981 ) except for s11ght 

dJlnen<;lOnal dd leI encc'> TiiapJa spp fish and squabs are consldel ed a 

new host I ecOl d 

Hete! ophyes aequalzs, obtamed from the small Intestme of 

expeillnentally lI1fected helon wIth Tliapia speCIes metacercanae The 

redeSCrIptIOn of this parasite m the present study comclded to the 

deSCrIptIOn gIven by SkrJabm ( 1964) and Raff ( 1994) However the 

OVat y was wIth lal gel dImenSIOn also the mtestmal caeca extended to the 

level of the ovary, the fact \Vhlch was also notIced by Raff ( 1994) whIle 

m SkrJabm ( 1964 ) descllptIOn they reach to the level of antenor 

portIOn of the testes 

Hete! ophyes dlspm recovered from small mtestme of heron 

expellmental1y fed on metacercallae from TIiapla spp The present 

descllptlOn neat ly sI1111lm to the descllptlOl1 IepOlied by SkrJabm (1964), 

Chal and Lee ( 1990 ) and Raff ( 1994) However the ovary was 

I 
I 
I 
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submedIan 111 posItIOn 111stead of bemg medIan 111 descllptlOn gIven by 

Raff ( 1994) Also the oral s\..Ickel appear with larger dnnenslOn It was 

dlffel entlated tI 0111 Hetelophves heleU)phyes and Heterophyes h nocen~ 

by the small sIzed gem tal sucker and small number of rodlets on gonoty] 

( 22 - 33 ) 

PlgullOps/<i gel1afa WOII1lS wele detected [10m the smallllltestllle 

of expellmentally mfected squabs, chIcks and helOns, wIth Tdapia 

specIes mf'tarercar1ae Trese £ndmgs came magreement wIth that 

lepOlted by Nad.l and Gawady ( 1986 ) and Mahdy et af ( 1995) 

Also the lIltestmal caeca termmatmg at the level of the ovary whIle 

tel mmatmg In flont of the testes as descnped by Nada and Gawady 

( 1986 ) 

P1 gldwp<iIS sUl11ma weI e found 111 the small mtestme of herons 

e'<pelIlllentaIly mfected wIth TIlapla speCIes metacercanae The same 

palaslte lecoveled flOIll the small mtestme of expenmentally mfected 

dog with metacercanae ( Amm, et af 1993) The present deSCrIptIon 

agreed wIth keys and descIlptlOn gIven by SkrJabm ( 1964) , Chal et af 

( 1986 ) and ChaJ and Lee (1990) However the vitellana m our 

speCImen had a more posten or locatIOn (from the level of posten or edge 

of the ovalY to the postell or edge of the testIS) Also the small postenor 

appandage of the oral sucker descnbed by SkrJabm ( 1964 ) were not 

abserved maul speCImen PygZdWpSIS summa was dIfferentIated from P 

genata In the morphology ofvential sucker, ventrolatelal apparatus and 

the caeca ( Cllal et al , 1986) The parasIte was recorded for the first 

tllne 111 Egypt and Tdapla fish and herons are a new host record 
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Metagol1ll11US yokogawal weI e recovered from mtestme of 

experImentally mfected herons The present descnption nearly agreed 

with that detected by KatsUl ada ( 1912), Mlyata ( 1944) a'1d Raff 

( 1994 ) However Ou! specImen was small m SIze than that recorded by 

Raff ( 1994 ) 

Ascooctyle l11czntochl were detected flom the small mtestme of 

expenmentally mfected helOns wIth metaceicanae from Tilapia spp 

gill.. The redeSCrIptIOn m the present study agleed ~lth t~e descrIptIon 

given by Leigh ( 1974 ) who studIed ItS lIfe cycle, m the present study 

the adult were recovel ed 111 the heron mtestme 4-days post feedmg, whIle 

Leigh ( 1974 ) I ecovered the adult 111 mtestme of day-old-chIck wIthIn 

48-60 hoUl s post ieedll1g The Va! 13110n may be due to dIfferance m the 

lab blld and the 1I11ested tIssue gIven to the bud In the same respect 

NaSH et af (1970) found Ascocotvle paratemcollis m the small 

mtestme of chIcken fed on Cyst from mtestme of Leblstes retlculatus fish 

The obtamed paIaSJte was desclIbed fOl tne first tune from the Egyptm 

localIty and herons IS a new host record 

lIaplolC.h" pWJ1/11O WCIC ILLOVCICU (10111 the small mtestme of 

expeillnentally mfected chlcKes, squabs, herons and moorhens wIth 

metaceicallae flOm TIlapm sp and Clan as lazera The same parasIte 

were recovered by prevIous authors fl0m pIgeon and herons (Mahdy , 

1991 ) , fIom mIce ( EI-Naffar , 1980 , EI-Mokaddem ,1982 and 

Tantawy, 1993 ) and from dog ( Shalaby ,1982 and EI-Sherbmy, 

1988) The piesent descnptlOn V\.as IdentIcal wIth that reported by 

Goh.u ( 1935 ) , VCI.1SqUCo;; ( 1973 ), Sh.ll.lby ( 1982) and Mahdy 

(1991) However slIght dIfference m measurments were notIced whIch 

I 
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mIght be related to the plocess of prepanng the speclmen for 

IdentIficatIOn Also the detaIled descnptIOn of the ventrogemtal sac 

pattlcu[ady the abscence of spll1e flom the anterIor edge of ventral 

sllcKel weI e not obsel ved by the pi evIOUS author I e Shalaby ( 1982 ) 

stated that the ventlai sucker was absent 

HaplO1 ChIS yokoJawaI obtamed from small mtestme of 

expenmentaly mfected herons wIth Ttlapla specIes metacercanae In the 

same respect, the obtamed parasItes were detected from dog or cat fed on 

lllfested Tt/apla nzlotlca ( AZlm , 1938 , Fahmy and Sehm, 1959 , 

Pande and Shukla, 1972 and Fahmy et af ,1976) and from rat by 

Fahmy et af ( 1986) The present descnptron nearly agreed with the 

descIlptIOI1 given by Pearson ( 1964 ) , Fahmy et af ,( 1976) and 

Fahmy et af, ( 1986 ) However our specllnen was small m Size ThIS 

findmg may be due to the dIfference In the final host 

Hap/v' c/l[) dlsca lecoveled flom small mtestme of expenmentally 

mfected herons with metacercanae from Trlapta speCIes and Clarzas 

lazera The same parasites were recovered from dog mfected wIth Tilapia 

spp enL v stu.i 11k t", ... d ~'ll la~ (SII.tJ.tby, 1982) The present deSCrIptIon 

was agl eed 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 hmd body These dIfferences may be due to 

the dlffezence zn final hosts Clarzas lazera and herons were consIdered 

a new host record 

Coneellll11g the ef feet of botll11g 011 the ViabIlIty of dIfferent type 

of encysted metacel canae The present study revealed that bollmg of 
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TrIapla species and elaJ laS fazera mfested wIth metacercarzae fish for 5 

minutes wele sufficient to complete loss the ViabIlIty of the metacercanal 

species ( Plohemistomatide Haplorchlde HeterophYlde 

Dlplostomatlde Euclmostomatlde EchmostomatJde and 

CyanodlplostomatIde) These obsel vatIOn were Inagreement with that of 

ReHJH .. nb~H..h-Khllli.c ( 1973 ) ~lI1l1 EI-She! bmy ( 1988) 1 he tllne 

consumed In OUI study was lower than that redOl ded by Hamed and 

Ehas ( 1970 ) , this might be due to the method of heat treatment used m 

theIr expenment where they an anged fish on a tray and hold It m oven to 

the 1 ecommended tempel atUl e so the exposure to heat was superficIal not 

leach the deep muscles as m boIlmg Other findmg carne In consIstent 

With OUI I esults were 1 epOIied Includmg ThIOugh cookmg of fish before 

It" C()Il"lIl1lptIOI1 <;uffcclent to kIll fic;h pmasltes ( Fdust ,1955 and 

Robel ts , 1978 ) , heatmg of Hetel ophyes heterophyes mfested fish at 

45°C fOI 30 minute and prefered hIgher tempelature accordmg to muscle 

thIckness may safe guard agamst It Mahmoud (1983) and thorough 

cookmg by heatlllg at 50°C [01 at least 10 mmutes were suffiCIent to kIll 

such pat aSltes 

In plesent ll1vestlgatlon showed that the vlabJllty of encysted 

metacercalla were disappeared by FrIed the Tl1apIa and Clanas lazera 

muscles for 10 mmutes on each SIde These findmg were higher than that 

reported by EI-Shel bmy ( 1988) found that frymg offish for 4 mmute 

of on each SIde vallatlOn could be attllbuted to the fish SIze and speCIes 

where he used only TiiapIa speCIes of the same SIze m hIS expellment 

whIle In our study we used both TIlapm speCIes and Clanas lazera of 

dlfielent SIze categolles 

I 
I 
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C oncel1llng the ettect of gnllmg on the viabIlity of metacercanae 

Our result sho~ed that the viabIlIty of the mfested TiiapIa speCIes cyst m 

some fish wele not affected by gl IIlmg for 5 mmute on each SIde Such 

tindll1gs came 111 accoldance wIth that found by Hamed and ElIas 

( 1970) and EI-Sherbmy (1988) These observatIOn mIght be due to the 

temperatllle of the mner part of the fish ranged from 55 to 70°C So, 

thele ~eIe some portIon of the fish tIssue not not affected by the fire On 

the other hand, fish of the same SIze were gnled for 10 mmute on each 

SIde showmg loss of vIabIlity of the encysted metacercanae lodged 

wlthm then 11111stle S1I11IIaJ obseivatlOn were recorded by Youssef et 

al ( 1993 b ) they found that gnllmg of pIeces of muscles of Tzlapza 

m/oflca fOI 15 mmute was enough to kIll the encysted metacercanae 

lodged 111 tl11'; 11111sLles 

Regardmg to the effect of chillmg on the viability of encysted 

metacercanae found In TIlapia sp and Clarza lazera OU! results showed 

that chillmg at 4°C fOl 18, 15 , 17, 15 , 14 and 5 days were sufficIent to 

stop the vIabIlIty of all the recorded number of the encysted 

metacercanae of ProhelTIlstomatlde , Halporchlde , HeterophYId, 

D,ploslCJI11JlIJt. , CUciIl10stOllldlH.it.. and Echmostomatlde respectIvely 

While the encysted metacercanae of Clarzas lazera muscles were found 

to be loss theIr ViabIlrty by chIllmg for 16 , 14 ,14 and 12 days for 

Cvanodiplostomatide ProhemlstomatIde , Dlplostomatlde and 

HaplorchIde metacercanae respectIvely In the same respect, Kawl and 

Yumoto ( 1936 ) found that the VIabIlIty of encysted metacercanae dId 

not affect by pleselvatlOn of mfested fish m Ice for 5 - 10 days and 

\ oll~,lf et (// ( 1993 IJ) 11.POIll.d thdt mdaCCIC:lllde stili vldblc at 4°C 
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tOl 24 hOUl and 48 hOUl 111 1 dapla species and Clanas lazera 

I espectlvely 

Freez1I1g of the 1I1fested TIlapla species wIth encysted 

metacel caulae In the present study show1I1g that the vIabIlIty of 

PlOhemlstomatlde metacelcanae was lost by freez1I1g at -4°C or -SoC, 

-lOoe , -1 SoC and -20°C after 16 hOUIS freezIng These results was 

higher than that reported by Fahmy et at (1980) they found freez1I1g at 

48 fOi 36 hours was lethal to Prohemlstomum VlVax cyst, the::,e vandtlOn 

mIght be due to that they studYlllg the effect of fl eeZIng on one specIes of 

ProhelTiistomatldae metacercanae Haplorchlde metacercanae loss thelr 

VIability at 40,32 24 and 16 hOUlS followmg freezmg at -4°C 01 -SoC, 

-10°C ,-1 SoC and -20°C lespectIvely In the same respect Fahmy et at 

( 1980 ) found that 48 hours fleezmg at -4°e was lethal to Haplorchis 

pumilio metacercaJ lae and EI-Sherbmy ( 1988 ) showed that freezmg at 

-5°C fOi 72 hOll1 sand -lSoe fOi 48 hours were suffiCient to kIll 

IlaplOIchld mctJLelLJllde such vallcltlon mIght be due to tl1dt they were 

studymg the mfectlvIty of the cyst not theIr vIabIlIty In addItIOn 

HetelOphYlde metacelcallae became unvlable by freezmg at -4°C or -5°C 

for 40 hour, -IOoe for 24 hOUl and at -15°C and -20oe for 16 hours The 

results of freezmg at -10°C were agl eed wIth that reported by Ghlttmo 

( 1972 ) , Roberts ( 1978) , Brown and Neva ( 1983 ) and Youssef et 

at ( 1993 b) On the other hand, Hamed and Ehas ( 1970 ) recorded 

that 33 hOUlS fleezmg at -lo°C or -20°C were sufficient to kill 

Heterophyes hete} ophyes metacel canae, Magda et at (1981) found 10 

days fieezlIlg at -4°C kIll PygzdlOpSIS genata cyst, Mahmoud ( 1983 ) 

descllbed heezlI1g tOI a pellod not less than 9 day at -2°C and 48 hour at 

I 
I 
-
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-20°C wele sufficIent to kIll Heterophyes hetrophyes metacercanae m the 

mfected muscles and EI-Sherbmy ( 1988) found that freezmg at -5°C 

and -I DOC [01 48 hoUl s weI e lethal fOI fiefel ophye<; heterophyes cyst and 

72 hours at -SoC and 24 hours at - I SoC were lethal for PygzdlOpSIS 

gerzata metaceicallae and also the Echmostomatide metacercallae lost 

then vIability by fleezmg for 32,24, 16 and 8 hour at -4°C or -SoC, -

1 Doc -1 SoC and -200 e respectively These findll1g partIally agreed wIth 

that descnbed by EI-Sherbmy (1988) who found that EcI'llr1ochesnzus 

pelfohatus cyst were killed by freezmg at -5°C and -1Soe for 24 hours 

Concernmg the effected of freezmg on the ViabIlIty of encysted 

metace! callae of Clallas lazew muscles The present mvestigatIOn 

showed that fteez1l1g of mfested muscles at -4°C 01 -5°C, -10°C, -15°C 

and -20°C wele sufficIent to loss the viabIlity of encysted metacercanae 

of Prohemlstomatlde after 32,24,16 and 8 hours respectIvely, 

HaplOlchIde after 32 , ]6 ,]6 and 8 hOUlS respectIvely and 

CyanodIOplostomatIde after 32 , 24 , 16 and 16 hours respectIvely These 

findmg neady Iesemble that reported by Youssef et al (1993 b) In the 

same lespect , Shalaby ( 1985) I ecOIded that freezmg at -18°C for 24 

hOUl s and at -10°C fO! 5 days weI e mhlblte the motIlIty of Clan as lazera 

metacercanae (Mesostephanus species) and El-Bouhy et al ( 1988) 

descrIbed that freezIng at -20° fO! 7 days sufficIent to kIll the encysted 

metacel canae of Cyanodiplostomum azlml, Mesostephanus 

appendiculatus and Prohemistomum VIvax 
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The thl ee TllapIa species were coliected from Manzala lake , 

Ievealeu that , Tzlapza zlllll , 25 (43 1 % ) , T nzlotlca 3 ( 20 % ) and 

T Olt! /a 7 ( 5833 % ) wele Infected with heterophYid encysted 

metact.l La! lae 

The latter show site pI efet ence 111 the fish host dependmg upon the 

trematode speCIes lllvolved (ClUrea ,1924) In the present work, the 

hetero-phYld metac.,cr cnlrae were mamly found encysted 111 the muscle 

layers especially In the tall regIOn and less frequently III the trunk regIOn 

The 10catlOn of hetelOphYld metacercanae cOIncIde wIth those reported 

by lVlahdy ( 1991 ) at Glza However, thIS results dIsagreement of 

those Mansour ef of (1987), they found that the Pygtc!zOP'llS encysted 

metacelellae especIally 111 the head regIOn and less frequently In the tall 

legIon The tluee HelelOphYId metacerellae (HeterophYls , PygldlOpSlS 

and Haplolchls metacelcallae ) m the muscle of TzlapIa zdh, T mlotlca 

and T ow za , collected 111 the pi esent work, belonged to, Heterophyes 

hete! opInes, H aeqlla/zs, H dl'lpar, Ascocotyle (Phaglcola) ascolonga , 

Haplorchls pumzlLO and pygldLOpSlS genata It would be pleferable to 

mclude am mal InfectIOn and use ault characters for specIfic ldentIficatIOn 

ot metacelcallae Fallin} and Sehll1 ( 1959 ) dId not IdentIfy the 

metacercanae , due to the dIfficulty m morphologIcal dIfferentiatIOn 

They IdentIfied specIes flom adults obtamed from ammal mfectrons By 

this method they demonstrated that the 62 % of TIlapia Iniectron 

Included seven heterophYId pmasItes VIZ, Heterophyes heterophyes, , 

DLOrchztl ema pselldoClrratum Hap/orchtls sp , Phaglcola sp , 

PygldLOpSIS genata and Stlctodora sawakmensls Collected 

It om Cal! 0 and GIza plOvll1ce Theil findmgs ra:se doubt concerning 

the lesults of Gh.lrIbe and Hamdy ( 1969 ) ,whose found 67 % of 
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Trlapla spp hom QalUn lake were mfected wIth H heterophyes, SInce 

theIr IdentIficatIOn v.as based on metacercanal morphology wIthout 

a111111al mfectIOn In the plesent work ,the prevalence of heterophYid 

metacel car lae were (41 18 % ) from Manzala lake, at wInter, thIS result 

was consIdered a lower prevalence than of those prevIOUS authours 

ThIS mIght be explamed by the change In envIronmental condItIOns In the 

diffelent localrties of Egypt MoreoveI, Makhlouf et at ( 1987) ,were 

recovered seasonal vanatIOns In prevalence and mtensIty of mfectIOn at 

Mansoura They recorded Increased prevalence al1.d mtensIty of 

hetelOphYld metacclca! Ide 111 sum mel months, may be due to an Increase 

m cercanal emergence fi am the snaIl dUI mg thIS perIod ( Oshima and 

NISlll, 1963) ConcernIng, the present prevalence was 

considel ed low 111 WIntel , may be due to chdnge m temperature and 

hUImdlty 

The present prevalence was COInCIdes wIth Sbalaby et al (1989) 

hom TdaplO 11l/011LLl 111 Giza Thcy lecolded an lI1udence (41 43 %) 

It IS of Interest that thIrty-nIne years ago Wells and Randall 

( 1956 ) found only H heterophyes In 67 % of T ZZllll from Manzala 

and Burullus lakes, whIle dunng the present work were lecovered SIX 

specIes of heterophYId palasItes from the same fish speCIes 

In both studIes confinnatIOn of paraSIte IdentIficatIOn was based 

on the recovery of adult flukes by feedmg the metacercanae to 

expel Imental mmals , rats and puppies In the present work 
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The morphological characters of the obtamed trematode m this 

\.\Olk ale IdentIcal with those of the ollgmal descrIption YamagutJ 

( 1958) <md SkalJ<lblll ( 1964) 

In the hmlted studIes of the snaIl m Manzala , Edku and Maryut 

lakes ( Bou)os , 1979) no Prmella conzca , the vector of H 

hetelophyes \Vas found The same survey revealed 2460 Melanza 

tuberculota 1 % of which were ~heddmg P genata and another 1 5 % 

were sheddmg H pumzllO cereana The same result was found by 

i\I,lIlS0Ul et a{ ( 1987) h am the same lakes, they obtamed H pumLlLO 

and P genata fI om expenmentally mfected ammals after feedmg by 

Tdapza species lI1fected With encysted metacercanae of these parasites 

In the plesent WOI k. these lesults disagreement \<\.lth Boulos ( 1979) and 

Mansour et al ( 1987) due to recoveled of H heterophyes, H aequalzs 

and H dlSPGl ftom e'<penmentaily mfected ammals with Tzlapza species 

\Vhlch harboUled the cysts ot Heterophyes species These results 

agleement With Mclkhlouf et (1/ ( 1987), they wele lecovered the same 

flukes from expenmentally dogs fed on mfected muscle of Tzlapza zzllzz 

and T nziotzca With encysted metacelanae at Damletta , Egypt The 

PI esence of hetel oph) Id encysted metacercanae mainly In muscle IS of 

Importance and presents a hazard for man when Improperly cooked fish 

IS eatm (Youssef et at , 1987 ) espeCially In Tdapra spp which IS often 

grilled 

Histopathology, the eneysted metacereanae of HeterophYid were 

\. alles Il1 Size as they wele very small undected by naked eyes such as 

P\ gldlOpSIS , Hap/Of (l1ls and hete10phves cysts It appeared as round or 

0\ Old gl eYlsh white nodules about 1 - 3 mm In dIamter In subcutis and 

• 
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between muscle bundles SllTIllar findings were reported by EI-Attar 

(1988) and Mahdy (1991) 

DIffelent type of cystes were vanes m Size and shape as well as 

tIssue leactlon matUle or Immature The cyst wall consisted of two 

lavelS mnel tiblOus ( flblOblasts and collagen fibers) and outer cellular 

( young fibl ablasts , lymphocytes ,macrophages and melanin carrying 

cells) The cystes usually found In dermIs ( stratum spongIOsum ) and 

between muscle bundles Such locatIOn of the cysts could mdicate that 

the metacel Cal tae mlgl ated thlough the skm to the blood vessels to reach 

the vanous tissues ThIs finding IS comcIde With that mentIOned by 

GlIallb and Hdmdv ( 1969 ) who stated that the metacereanae of 

hetelophyes may I each the eyes by plel cm the skm 

The tIssue 1 eaction m the skm and muscles of Infected fish was 

valles accOldmg to stage of maturatIOn and deglee of infestatIOn It was 

leplesented by excessive cellular and vascular leactlOn ll1 early stages of 

mfestatlon whIle at latter stages of mfestatIOn the Ieactlve changes 

become more fibrous less cellular maSSOCtatIOn with atrophIC and 

degenel dtlve d1dnges II1 the neIghboUlll1g muscles fhIS may be due to 

leactive changes dUllng lTIlglatlOn of the parasIte follow by parasItlc 

tOXIC products , as well as pressure of the parasItic cysts on the 

nelghbounng structure SImIlar reactIve changes were mentIOned by 

Roberts ( 1978 ) , Han paperna ( 1980 ) Mansour, et al (1987), 

Sekhar and Threifall ( 1970) and EJ-Attar ( 1988 ) 

The lenctlve changes 111 the II1tt.~tIl1e of lab ammals ( Rats and 

PuppIes ) mfected WIth metaceI canae whIch Isolated from fish flesh 
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revealed acute mfiammatol y reactIOn m the mtestme Mature worm 

demonstrated fi ee In the intestinal lumen , attached to the wall or 

penetl ate the mtec:;tl11al mucosa to submucosa and seen between the 

mtestll1al glands Sevel tIssue reactIOn was demonstrated at early stages 

of mfectron chactelIsed by vascular dIlatIOn, hyperpla51a of mucus 

glands togethel wIth necrosIs However, moderate llssue reactIOn was 

noticed 7 days post-mfectlOll charactllzed by declease of number of 

mucous glands , mflammatory cells aggl egatIOn and fibrolast cell 

prohfelatIOn m the wall of the mtest1 '1e together wIth small eosmaphlls 

fhls I endIve d1<1I1gcs IndY be due to III etatlOn of the parasItes and theIr 

tOXIC products also , these reactIve changes may explain the clinIcal 

leSIOns developed lI1 mamab and human bemg eat under cooked or row 

fish handle 01 gut t\w fish contall1mg tlansnmsable parasItIc cysts 

From fable ( 20 and 21) we notIce that the age/sex IncIdence of 

mfectlOn wIth hetelOpYIds IS not vanes greatly v.hIle the hIgh mCldence 

of hetelophyedlasls 111 al ea of exammatIOI1 ( Manzala Lake area) may be 

due to the high contammatIOn of the lake wIth human sewage ( 5 

provmces al e drained theIr sewage m the lake as Danuetta , DakahlIa , 

POI i-Said , Shat kela , and Call 0 plovmce) The number of fish 

hat bounng metacercallae consumed ( TllapIa sp ) In thIS area bemg 

more abundant and less expensI ve The symptoms and lesIOns were 

related to the number of 111fected worms and age of worms The 

symptoms to be passed unnoticed when the number of the WOlms burden 

IS low 

IIdpd 01 peoples hV1l1g 111 Manzala Lake al ea ( Manzala and 

Mata! lyah CItIes) were eat small fishes as whole The natives call such 

I 
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tood" Blsalla" The fish may be cooked In 011 or may be eaten salted 

and wIthout cokmg or gulled after cover wIth a thick layel of bran TIe 

cookmg IS so bllef that deepe! tissues may be raw Therefore It seems 

lIkely that trematodes especially heterophYIds may parasIze man 

Accordmgly hetelOphyldlasls appear endemrc m these aIea Because the 

alln of thiS study IS to IIlvestIgate the II1cldence of hetelOphYldae In both 

fish and man In Manzalla Lake area through 

( 1) IdentlficatlOn of the parasIte by aId of lab ammal InOCulatlOn 

With encysted metaceIcaIlae , Isolated flom Infected fish Our results 

IndIcate a new fish host, the TIlapra f01 thIS harmful parasIte 

( 2 ) MOl phology of eggs and lllatUle WOl III m stool of man IIvmg 

In thiS alea ( Manzalla Lake area) We ourselves saw how the people In 

EI-Mattuuyah and EI-Manzala village') cook theIr fish ale found It 

semIraw They belIeve that If the red colour of the fish flesh 

diSappeaI s , thell llutlltIve value IS extremely dmml11lshed It IS our 

feelIng that , the dIfferent medIa ltke 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 

ill e tl ansmltted to man ( Hetelophyes heterophes , Haplorchls pumzlzo , 

Haplorchzs yokogawaz , Haplorchzs talchuz , Slellantchasmus falcalus , 

Hete] ophyes katsUl adaz ,Heterophyes conznus , Centrocestus al matus, 

Hap/Of c hl\ Il7fc 171 oc171s , Hap/Of c1lls van/ssm/us, Metgommus yokogawaz 

and Stlctodora fuscata) The first five were reported In Egypt ( Tadros 
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and EI-Mokaddem , 1983 ) In our study centrocestus was reported In 

the three specIes of TtlapIa Heterophyes hetelophes , Haplorchid spp 

ae; well as pv«ediOpr;;e<; spp wele al<;o lepolted 111 thlee specIes ofTllapJa 

Hefe10phves heterophes was repOl ted m man In Egypt by Khahl 

( 1983 ) Kuntz ef al ( 1958 ) and otbers The mtermedlate host was 

TIlapla and Mugd spp In 1956 m Egypt Wells and Pandal) dIscovered 

new mtermedlate host for metacercanae of Heterophyes heterophes 

Hete! ophyes dlspar and Heterophyes aequalzs It was SacIaena aqUIlla 

( Loot ) Solea vulgalls ( Samal mousa) No prevIous records of 

Hetelophyes dlspar 01 Heterophyes aequalzs m mtestme of people In 

thIS study , HefelOphves helerophe'l was recorded m the three TIJapla 

"pp ( TlhlJn(7 1111011<.(1 Tllal'w zllft and Ttlapw aurea ) 

Boulos ( 1979 ) and EI-Mokadem ( 1982 ) enlIsted PygZdWpSIS 

genta among hetelOphYld parasItes whIch occur In man In Egypt Lotfy 

and Madl ( 1980 ) obselved PygidlOpSIS genta m faeces of human at 

VIllage of Azraq oaSIS In Jordan In thIS study PygldzopSIS spp was 

demonstlated In the three exammed spp 

Hap/a} ChIS pumIlia was Isolated from mtestmal tract of EgyptIan 

people by Khahl ( 1932 ) and Kuntz et af (1958) 

It was notIced that young age are more susceptible to mfectIOn 

with Heterophyd In Manzala area TIllS may be due to the Immune status 

\\ 11lch play an Important lole m the susceptIbIlIty of the mfectIOn Also, 

It \\<1::- Ilotll.cd th.lt iUlldiL ale mOle susccptibile to ll1kctlon than male, 

may be due to hOlmonallOle 

I 
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Genel ally , the miectlOn wIth Heterophyd m Manzala area 

( 223 % ) IS hIgh thIS IS may be due to the hIgh pollutIOn of the watel In 

thIs al ea wIth human sewage In addItIon to , the habbit of preparatIOn of 

fish fOl consumptIOn , as fish usually covered WIth thIck layer of bran 

and gnll this fish wIll cause appmently coocked whIle the actually 

tempel alul e 110t <:;1.1 lIeclcnt to klillhe encysted metaceranae m the muscle 

ot the fish appeal so small so fishelmen not WIll coocked these small fish 

Moreover, presence of low number of snaIls ( mtermedlate host ) 

P, melfa comca or lyfelama tubel culata 1TJ. whIch the larvae of parasIte 

l11utlplv 111 It In addItIon to keep of fish In refrIgerator (less than 1 - 4°C) 

not enough to destloy the paraSIte cyst as the parsltlc cyst need 2 weeks 

fOl destlUctIOI1 when pUl1l1lefllge!ator 

It IS eVIdent [10m the results achieved flOm bactenological 

exammatlOn of fish fi om Aswan area that the average count of APC of 
., ., 

\\ atel wa') 2 x 10- / cm- ThIs IIldlcate that the water fI am which fish 

ongmate has low bactel ral count 1 e not suffermg from pollutIOn 

Also It was found that the average colIform count was 1 / cm2 of 

fish SUI face ThiS very low count of colIform mdicate that there IS no 

fecal pollutIOn and the presence of non slgmficant numbers of cohform 

may be due to fishmg actIVIty 

The fallUl e to detect bactena In muscles of hvmg fish agree WIth 

the findmg of some authors who stated that the flesh and body flUIds of 

newly caught fish wele stenle and It seems probable that mfectlOn In 

hvmg fish IS kept down by contmous secreatIOn and slaughmg of slIme 
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as plotecttve balllel but m dead fish , the sillne certamly acts as good 

medIUm tor bactellal growth 

In addItIOll to , It was found that there IS no IsolatIOn of pnmaly 

pathogens although there IS some members of Enterobactenaceae , the 

pI esence of thIS bactella may be due to water blrd~ and fishmg act] Vity 

FIsh and shell-fish dono't naturally cany a WIde vanety of 

pathogens apd those contammatmg the malketed products are normally 

dc.llvu.i hom l.I1VIIOI1Il1Cnt qucll as pollutIon 01 water m whIch they live 

and Improper Ildndl1l1g after they weI e removed from water 

The flOla of fish ate mf1uenced quantItIvely and qualItatIvely by 

enVllonment and season and ale a reflectIOn of water m whIch they 

cought and If the watel IS polluted the fish WIll certamly be polluted also 

MOlOvel thel e \Vas no vanatlOn 111 APC / ml or colIform / 100 m] 

befOle and after Rowanda confhct , no pathogemc bactena wele Isolated 

fi om watel or surface and muscles of exammed fish 

BacterIa Isolated flom fish surface and mtestme m Call 0 area were 

Esche11chza colz from mtestme and fish surface Klebszella pneumanzae , 

Entel abacte1 aelogenes and PIovzdenclQ alcalifacl from fish surface 

Enterobacteuaceae Isolated flOm fish speCIe!> 111 CaIro area showed 

that Eschel1c171o cali pel fOlm 42 5 % of Isolated orgamsms from fish 

Sut face and 81 4 of Isolated Olgal1lSIllS f10m the mtestme While Shigella 

dysentrae weI e Isolated only from fish surface and perform 4 2 % of 

I 
I 
I 
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Isolated orgamsms Both t\\O orgamsms cause mtestmal dIsorders In 

man 

Bactella Isolated hom fish muscle, gIlls, IntestIne and fish surface 

flom Manzala Lake were Aeromonas hydrophrla ( from mtestIne ) , 

Esche/Icl1la colt ( h am fish surface , mtestIne and gills ) , 

Staphylococcus aUi eus ( tlom fish SUI face) , Staphylococcus epldernlldlS 

( fi om fish surface , muscle and gIlls) , Edwardslella tarda ( from fish 

surface , mtestIne and gIlls ) ,Cuobacter freundll ( from fish surface, 

gil Is and mtestIlle ) , Proteus vulgariS ( from fish surface, gIlls and 

mtestme ) and Klebslella pneumomae ( from fish surface, mtestme and 

gIlls) 

It was notIced that APC and colIform counts on fish surface ( Lake 

Manzala ) were very hIgh ( 38 x 103 and 21 x 103 per cm2 respectively) , 

If campa! ed wlth APC and colIform counts on fish surface of CaIro areas 
1 2 ( 12 '( 10- and 15 pel em ,lespectIvely) 

Also ,It was noticed that Aeromonas hydrophzla was Isolated only 

h 0111 II1testme I t pel fOlln 10 5 % of Identl fred Isolates, wnHe other 

Isolates were Isolated from both fish surface and mtestIne 

FlOm previOus obsenlatIOns ,It was notIced that when NIle gOIng 

to northern Egypt, It wIll carry a heavIer load of mIcroorgamsms because 

the human actIvltes along NIle RIver 

Results of bactellOlogical eXal111I1atIon III Alexandna area ( EI-Max 

al ea and Aboklr area ) revealed that, hIgh AerobIC Plate Count 
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( APC ) dnd colIioll11 count / cm2 of fish SUI face and gm of muscle 111 

EI-Max area whIle 111 Aboktr area the APC / cm2 and gm of muscle and 

co II fOi 111 count at e low 

The wide lange vanatlOn m bactellal count between the two areas 

may be due to contammation of water wIth sewage or hIgh sahmty m 

Abokll at ea The hIgh contam111atlOn of water wIth human sewage and 

freshness of water mEl-Max may decrease the dIe-off of bact en a 

Slap/wlo( OLL I ISO Idles II om EI-Max I eglOn were higher 

than that Isolated fiom AbokIr regIOn Staphylococcus 

eplde1!nzdls were usually greater 111 number than that 

Slaphvlococcus saprophytlCuS This may be related to the high 

deglee of pollutlOll 111 EI-Max than that m Abokir regIOn 

Bactena Viele Isolated flom dead fish obtamed from 

fishel mens , at EI-Max and AbokIf areas So IsolatIon of bactena 

were marked fi om the muscle and vIsceral organs of fish m both 

aleas 

BactelJa were Isolated from surface of fish ( Tllap1a , 

MugIl, Siganus and Sharagesh sp ) and from muscle , lIver, 

kIdneys a11d mtestme m hIgh accounts ThIS IS due to bactena 

after fish deaths may mvade the muscle and other organs from 

lI1testme Results achieved 1 evealed that the total number of 

bactellal Isolates from EI-Max mea were hIgher If copmare WIth 

that Isolated flO111 .L\bokll mea ThIs may be due to hIgher 

contammation of EI-Max area With sewage ThIs results comcid 

I 
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wIth highel nun~ber of Isolates of Enterobactenaceae from fish of 

EI-Ma;>,. area ( 53 Isolates ) than that of t\bokir area ( 28 Isolates) 

MOl eover , one Isolate of AeJ orrzonas hydrophzla and one 

Isolate of Vlb,IO algl110lytlcus wele Isolated from EI-Sharagesh 

and Siganus sp at EI-Max area whIle one Isolate of 

Pseudomonas ael ug1110sa was Isolated from from Mugll sp at 

Aboklr area, all of these Isolates are of human ongm and usually 

casumg gastro-mtestmal disordeis 

Ammal and human wastes have been used m all parts of the worIa 

and fOl many countiles to fertIlIse fields and ponds where fish and 

aquatic vegetables at e glown 

TIle l11IClOOl agl1lsms undel chOIce of thIS artIcle are most enterIc 

1111ClOOlagamSl11S flOm anunals 01 numan ongm , as well as others have 

publIc health 1l11pOl tance 

In thIS study, VIrologIcal methods depend mamly on VIral antigen 

detection , by dlfielent selOloglcal techntques whIch are specIfic and 

senSitive for Viral antIgen detectIOn Some VIruses cannot cultIvate on 

tIssue cultm e or assay by the copventlOnal cell culture techmque , 

because It needs many reqlUrement , specIal eqUlpments and laboratory 

faCIlIties So , the ImmunochemIcal assay methods nave been developed 

to detect such VIruses as antIgens ( KaplkIan et al , 1979 and Blacklon 

and Cukor, 1980) 
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The vanatIOns of many vIral antIgen detectIOn was Illustrated m 

Table (87) The hIghest percentage recorded were polIo, Adeno and rota 

v II uses followed by hepatitis SUI face B antigens ( HB ) and hepatItis A 

( HA ) vllal antIgens On the othel hand meseals represent very low 

pel cent and no I ubella antIgen wasc detected The prevIOus results may 

attllbute to the mam SOUlces of entellc vIruses WhICh are faecal pollutIOn 

( Sobsey ,1976) The polio and some Adeno VIruS are mamly excreted 

wIth faeces to large amount, both vIruses are heat stable and reSIst to 

dIfferent pH and chemIcals ( Blberstem and Zee , 1990 ) 

Regal dmg the rota VIruS IS also one of entenc VIruS pathogen, the 

conSIderable detectable quantitlY must be m hIgh concentratIOn and 

e'(amllled m faeces and sludge Itself The recorded percentage of rota 

v II us 111 thIS study ( 10 42 %) act as a mIrror whIch reflect the hIghest 

pelcentage of se\Vage pollutIOn With rota ViruS Frank et at ( 1993 ) 

I eported that lata survIves m faeces for several months , some rota 

vlIuses ale hIghly leslstant to chlollnatlOn and can survIve for a long 

penod In water supply 

HepatItIS SUI face B antIgen and hepatItIS A antigen mamly 

excreted WIth faeces al1d unne of mfected persons The HepatItIs surface 

B antigen particles serve as the antigen for the most common dIagnostIC 

te~ts These partIcles must be present m a lalge number ( Robmson ~ 

1990) ThIS explamed the low percentage of detectIOn of both hepatItis 

surface B antlgen and hepatItIs A antIgen 

Meseals was detected m very low percent and no rubella antI gen 

was deteced These may be due to the prImary SIte of mutIphcatIOn of 

I 
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both VIruS IS presumed to be In the reSpIratory tract but the VIruS can also 

demonstrat In the unne and faeces whICh are consIdered the Important 

SOUlces of mfectlOn m mfants ( Stewart and Beswick, 1977) 

Table ( 88 ) cladies the gladually decrease of VIral antIgens as a 

pathogelllc oragmsms 111 dIfferent stabIlIzatIOn pond system ( from raw 

sewage tIll matUlatlon ponds) WhICh may attnbute to many factors 

related to the pond system as sewage treatment , dIlutIOn natural 

mactIvation , tIme factor , preCIpItatIOn WIth sludge and madatIOn 

process whIch simeItenously reduce the VIral number wIthout any 

compansatIOn of thIS number due to the VIruses are Intracellular 

Olgamsms ( VIsnawathan ,1957, Melmck, 1957 and Andrew et at , 

1995) Also the sample., and sampllllg tllnes are very Important factors 

dnu pLI) an HnpOI tdnt lOle 111 vual deteLlIOn 
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6- fUmmRRY 

A total of 700 TilapIa speCIes and 220 Clarza~ lazera were 

collected from Bahr MOles, EI-RIah EI-Tav/fiki and theIr branches, 

dl am age canals and abbas a fish ponds 

Exam111atIOn of the obtamed fish revealed that only 57 78% 

TIlapia species and 51 87% Clarza~ lazera showed obvIOus clImcal 

S) mptoll1s l11cludmg excess mUCllS on the skin, emaCIatIOn with low body 

weight dadmess of the skm, black pdtches and OJ well demat cated black. 

spots on the body surface especIally at the area of the caudal peduncle 

and fins, mmute haemorrhag's on the skm, blmdness and whIte spotted 

eyes, enah ged abdomens and exophthalJma 

Gross leSIOns were mamly muscle nodules of varIable SIze and 

COlOUl, gley fou on the gIll fiidlllents, nodulated and marbling lIver, 

spleen and kIdneys, presence of large macroscopIC cysts m the branchIal 

caVIty and kIdney tIssues, aSCitIc flUid m the abdommal caVIty and eye 

pouch 

On mIcroSCOPIC exammatlon encysted metacelcanae, were found 

111 81 14% and 85% of the exal111l1ed Tiiapra speCIes and Clanas lazera 

1 espectlvely 
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The hIghest IncIdence ot metacercanal InfestatIOn among both 

examined and Infested Tiiapia speCIes was found 111 the muscles of the 

postenOl thlld (77 57% and 95 60%) follo'Wed by mIddle thIrd (69 14% 

and 85 21 %), antellOl thud (62 7% and 7728%), gIlls (62% and 76 4%), 

lIver (2957 and 3644%), kIdneys (2329% and 36 44%), spleen (16% 

and 1972%) eye (1620 and 13 14%), skm (I2 26% and 15 14%) and 

fins (9 00 and 11 09%) 

In Clanas lazera the maxImum mCIdence of metacercanal 

mfestatlon lJ1 both exammed and Infested fish was found In the muscles 

of mIddI thud (8500% and 100%) followed by anterIOr thIrd (71 36% 

and 8395%), posterIor thIrd (6227% and 79 14%), ltver (4955% and 

5828%) gIllS (4091% and 48 12%), kidneys (3136% and 3690%) and 

spleen (19 55 and 22 99%) 

The hIghest incIdence of metacclcdnal mfestatIOn In TtlalJIa 

species was found 111 fhh of 100-\50 gm and that measuled 20-25 cm In 

length, whIle In ClallaS lazera It was found In fish less than 200 gm 

weight and of length less than 30 em 

The hIghest mCIdence of mfestatIOn among TIlapIa was found In 

July (9622%) and f-;{arch (9444%) and the lowest m November 

(6521%) In Clanas lazela the hIghest mCldence was found 111 June 

( 100%) and November (100%) wIllIe the lowest recorded II1 January 

(6842%) 

The ma,(IlTIum IncIdence of InfestatIOn In TIlapla WdS rec-orded 

dUllng summer (9030%) followed by sprmg (87 58%) and WInter 

(8596%) whIle the lowest "as reported durmg autumn (65 57%) In 
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ClaTlaS lazela the hIghest mfestatlOn rate was found m summer (91 24%) 

followed by Spring (8743%) and wmter (83 26%) and the lowest WdS 

obtatned dUllng autumn (70 04%) 

The maXImum number of encysted metacercanae per gram 

h1Uscies and othel Olgans clmong tdpIa was found m the musdes of the 

postellOl thlld (34936 /gm) tollowed by that detected III lTIlddle thIrd 

(232I1gm), anterIor thIrd (1323/gm), hver (405), fins (338), skIn 

(3 44) kIdney (2 84), spleen (1 92), eye lenses (1 24) and m branchIal 

cavIty (0 16) 

The hIghest number of metacercalae (pel gram) was recorded 

dunng spllng 111 the mu<,cies or postellor, (62 87), mIddle (38 36) and 

anteIIOl thIld (2135) as weB d~ III skl11 (12 46), fins (11 19) LIver (542), 

kIdneys (4 86) and spleen (2 94) WhIle the lowest number was detected 

dill mg autumn 

In Clarzas lazera the maXImum number of encysted metacercanae 

per gram muscle and other organs was reported m muscle of mlddl thIrd 

(51 893) followed by antelJOI (33 294), postenor thIrd (24 738), 11 ver 

(5 86), kIdneys (3 66) and spleen (1 52), wIth respect to the effect of 

season, the hIghest numbei was [ouI'd dllflng wmter and the lowest 

1 ecorded durmg autumn 

The encysted metacercanae obtamed from [ilapia SpeCle& were 

Ideatlfied as ProhemlstomatIde, Dlplostomatlde Haplorchlde 

Hetelophvlde, [chl!1oslomatlde, [uclmost0'11atlde and Clmo"tomdtlde, 

metacercalIae, whIlE' those I ecovered from Clan as laze] a were found to 

I 
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be belongll1g the IcllllI1les PlOhol111stomatIde, DiplostomatIde, 

Haplorchlde and CyanodiplostomatIde 

I hstoPclthologrl.dl It-clctlons cllOUll<l the encysted parasIte In fish 

muscle and organs vaned In seventy accordIng to the speCles of the 

Infested metacerCat Iae In muscle the Inflammatory reactIOn was 

represented by aggregatIOn of lymphocytes, macrophages, esmophillc 

granular cells and melanIn-CdifYIng cells DegeneratIve and necrotic 

muscular changes besIde pressure atrophy, were also found KIdney 

tIssues showlIlg aggregatIOn ot lymphocytes, macrophages and excessIve 

numbel ot melanm-cmYIng cells, In addItIOn vacuolar and granular 

degeneratIon of tubular epithelIum and somesort of haemorrhage 

between kidney tubules and around paraSItIc elements Some tubules 

suffeled flom neClOblOtIl. changes with coagulative neClOSIS of theIr 

epithelIUm atrophy of capillary tuft of the glomerulI and edema In 

Bawman's capsule 

Moreover the Intested lIver showed granULOmas and paraSitic 

nodules, dISSOCiatIOn of pancreatiC acmI and coagulatIve necroSiS of 

hepatocyts The ll1fested gIlls showed presence of multIple small Sized 

paraSItic cyst causll1g pressure atrophy on cartdagenous specules of the 

gill filament~ Of endmg With cartilagenous hyperpldsIa or metaplaSia 

All the preVIOusly deSCrIbed speCies of metacerC31Iae were 

experImentally fed to week.-old chIcks, baby chicks, day-old ducklmgs 

(plck1l11 and balady), squabs, quads, helOns and moorhens 

Heavely mfested bllds shOWIng ObVIOUS chlllcal symptoms and 

leSIOns and theIr mtestme conta1l1ed different speCies of trematode 
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\vOI111S The 1 LCO\ Cl t,d tt ematodes Identdied as DlploMomum tbt:, sp 

nov, Dzplostomum nz/OtICUS sp nov, ormthodiplostomum, 

Echmochasl11us Japonzcus Echmochasmus beleocephalus, 

Nephi ostomum 1 amosum Apharynglstngra tbIs, Prohemlstomum VIVax, 

Mesostephanus (M) appendlcu!atus, M fajardenSls, M flapl, 

Paracenogommus ovafus Holovtephanus volgensls, Heterophyes 

eqltahs Hete1 oplJ) es dlspar, PytgldwpSIS genata, PYlgldLOpSIS summa, 

centrocestus armatus, Ascocotyl mncmtochz, Metagonzmus yokOjaWal, 

Haplorchzs pumdlO Haplorchls YOAOjaWaZ and Haplorchls dlsca 

HIstopathologIcal changes m the mtestme of mfested bIrds wIth 

mature worms showmg h) perplastic pro1tferatlOn of mucus gland at the 

wall of Intestinal clyptS especIally at the basal portIOn and m areas 

nelghbolll1l1g to dltachement 01 pat aSIte whIle at the sIte of the parasIte 

the mtestmal villi revealed lake of mucus glands wIth necrOSIS of 

epIthelIal IInmg, dilated blood vessels 10 lamIna propua assocIated wIth 

fe\\ number of mflammatOlY cells SometImes the mtestIne showmg 

sever destructIon of the eplthehal lmlng and thell crypts dIsplayed 

exceSSIve haemOirhages and leucocytic mfiltratlOn between mtestmal 

glands In some cases the intestInal lumen appeared as a bag filled wIth 

neclOtIc deblls haemollhage's and few number of Inflammatory cells 

For studymg the etfect of temperature on the vlabIltty of the EMC, 

a total of 422 TIlapIa fish and 120 Clanas lazera were collected from 

Bahr MOles, EI-Rlah EI-Tawfik! and theIr branches and dramage canals 

Regal dIng to the effect of heat on the viability of encysted 

metacelcallae, bodmg of the mfested Tllapla and Clarzas lazera, for 5 

mInute were sufficIent to loss the vIabIlIty of the cysts, whIle frymg of 
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II1fested TIlapIa and elm laS laze, a fOl 5 mmute were qUIte suffiCIent to 

loss the viabIlIty of the cysts found In small and medIUm sIzed fish while 

10 mmute wele lequJled fOJ Cysts laden In the muscles of large sIzed fish 

Gnllmg of the mfested TJlapIa on each sIde for 5 mmute weI e 

sufficIent to lose the VIabilIty of encysted metacercallae found rn small 

sIze whIle 111 medIUm sIzed fish the VIabIlIty lost after 10 mrnutes 

ChIllmg of the mfested TIlapIa at 4 cC revealed that the 

encysted metacacel callae of DlplostmatIde and EchuTIostomatlde 

showed I apId lose 111 theIr VIabIlIty on the second day post 

chdlmg On the othel hand the encysted metacelcallae of 

Piohel11lstomatIde, 

EuclmostomatIde 

HapJOlchld HeterophYId, Dlplostomatlde, 

and cchmostomatId loss thell VIabIlIty 

completely at 18,17,15,148 and 5 day post chdlmg respectlvelly 

WhIle the enc) sted metacercaIlae of ProhemIstomatldae, 

HapIOl helde DlpJosiolnatlc/c and Cyanodlplostomatlde lecoveled 

fi am the mfested Clan as lazelG lost theIr VIabIlIty at 14,12,14 

and 16 day post chIllmg respectlvelly 

The encysted metacelcanae mfested Tiiapm fish lost theIr 

vlabIhty by fieezmg at -4cC or -5°C, -IOoe, 15°C and -20°C for 

PIOhemlstomatlde after 48, 32, 24 and 16 hours post freezmg (PF) 

respectl vel y, for Haplorchld after 40, 32, 24 and 16 hour PF, 

r espectrvely, for DlplostomatIde after 32, 24,16 and 8 hours PF 

I espectlvely, fOl Eclul1ostomatrdae at 24, 16 16 and 8 hours f'f 

I espectIvely and fOI tuclmostomatldae aftel 32,24,16 and 8 hours 

PF respectIvely 
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in miested Cia/las lazera the obtamed encysted 

metacercanae lost theIr '-labIlity by freezmg at -4°C or -5°C, -

1 aoe -lSoC and -20°C fOI Prohel1l1stomaude after 32,24,] 6 and 8 

houls PI lespectlvelY, 101 Haplolchlde alter 32, 16,16 and 8 hours 

PF 1 espectlvely, for Dlplostomatldae aftel 24, 16,16 and 8 hours 

PF 1 eS .. 1ecttvely Jnd fOl Cyanodlplostomatlciae after 32,24, 16 and 

16 hoUl PF lespectlvely 

The res~llts frum the bactenologIcal study mdicated that the 

absence of bactella1 contammatIOn m the muscles In all fish 

samples from all localities On the other hand , the bacterIal load 

on the fish surface reflected the deglee of water contammatlOn 

Levels ot APC / cm2 ancl colIform / cm2 of fish surface \vete 

highest 111 samples itom the polluted watel of Lake Manzala and 

the 10\\ est levels \\ele obsel ved 111 sdmplcs of fish from ASWdn 

In conclusIOn [10m thIS bactenoioglcal study , whIle Nile 

goes to Northern Egypt, ItS mIcrobIal loads Increase as a result of 

Increased human actIV]te~ on the flver whIch gIve It no chance 

suffiCIent fOl self pUllficatIon of watel 
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