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ABSTRACT 

11w Il'l!seltt study wus cuwillcfed to clarifv the, ole oJ s /Iel{[is/t as a source Jar 

Irf1nsmWill() SOIlIC pUTusi,es ~r zoonotic IlIIpor1.cUlce. For Ihis /JlIIIJOse. u I.o(u/ oj 2181 

s/lclUi:;/t sOnlplc.<; reprcsellrillY 11 51 )i'~s ll woler c.:/'(lu/islt (1'loc('lIn/Jnn !Z c/Clrld i). 534 

white s/lfimps (l'ellucils selije,-us) alld IJOG blLle emus (Ca!1ill eclcs S(luidus) were col

Icc/edFolll Silorkia . EL' /siliallo wul Port Said Prou// lces ol ld exollli l lCdJol' /lle preSf1I lCe 

oj lrerllalooe melacclcwiu(! and protozual oocyses or cys ls. Tile results revealed Olat 

the ilVecHolI rates oj' cllcysled IIlelacercartae ill lite exomineu sltel!{lS/l were 79.93%. 

52 .06% alld 38.7Yu, ill crawlS/I. shrimps aud cr(JiJs . respectively. '111e cHcys led melacer

curlue recovered front cmLUlSl1 were belonging Lo jour jamllies oj /-{'?leropilyielaC. Micro ' 

plialIici(le. C!}alhocolyUdae aud Ecliinos{olliulidae. TIle 11!fecUoli rales oj cncUSi.eu mei

ucarcariae il! Slld,,'})!) ill S/IW/(ia. EL-lsilioliu and l'art Said l'rouillces lUere 48.7&?b. 

54 .04% and 52.87%. respectively. The oulained lI!eLoccrCClnae LUcre belonging lo (/Iree 

jamllles oj Helerof111y ldae, Micl'Ophollidae and CyaOlocolyHdae. The rates oj crabs in· 

jedlon witlt wildelllijied encysted metacercariae were 28.28%, 43.9% and 42.85% in 

SlIarlcia. EL-lSllla!ia alld PorI Said Proulnces, respedively. Regardillg tile s ea.so'lol 

preualence oj chc!Js led Ilielacerooliae ill exwllifled craWlS'l. {lte peale oj iqfectiOll 

(93.79%) U)QS deleeleel in sWJI/Iler Jo!luvcd by spring (75.G%), au/ullI/I (74.9%) Qnd the 

rowes t WIC lOa,,, OIJSCI ued ill wi/ltcr (~7.27Y6). O,le IIUlldreu lHIUJifiv SL,( uuuil wonllS oj 

tell {feli ialode species were deueloped after expen'lIIelllrtl il!fec((ufl oJ _"ixl eCIl puppies 

wiU( tlWim:llf tupe:; (IIllld ocercario",. F,-um 11!(:tucercuriue il ~re(.' liIl9 o 'U!l fis/l. 82 adlllL 

U'elltatodes W('I C c/c l.JI,:!uj)('d , wllere l-/c(eropIIUc?fi nequcliis, })Ugidiopsis SU/III1W. Centro · 

ces lus clf.<;p iL/([(;:s . Md uuvltillloitic!> vregu 1fesi:; . Micr()iJI !{ tf /l l~ !nilIUS. JlrvltC'JIlisl o Jll1111 1 

UiU(L'( wlc1I'el l!s ")w' -"I\I.-jet/Jilti. l'C!preselli r.:d 23. / '1(,. :20. 7"!(J. J!).S%, 7.J%. 9 .7%. 12 .2% 

w td HJ.U%. H'~J }erfiucI!I . FIOIII II Ie lIIeft( ,-cnWI'I '.· il1fecliug Sll r ii!IJJs. 7,1 miLt/( (I 'ClIlel -
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(odes were developed. Of (hese trematodes: Heterophves aequolf.s. Pygtd(opsf.s gellaia, 

Cen{rocestus cuspCdatus, Microphallu.s mmus, MarU.rema kltanesLs and Prohemf.slOlllat

id sp.; represented 24.3%, 18.9%. 21.6%. 21.6%, 4.05% and 9.4%. respectively. Oil fi le 

other hand, lJletacercariac iJifecltng crabs were not able to develop adult tremaLodes in 

the experimentally infected puppies unlll 128 uay postfrifection (PI). Concerning the 0c

currence oj protozoa oocYSlS or cysts In shefytsh. Ute percentages oJrecouered Crypfos

portdiulll paruwn oocyst alld Giaruia sp. cyst were 9.2996 and 4.77%. respecllue/y, 

while. all exanuJ;ed SJl1UI!P and crab samples wereJreeJrom uifecUon. Experi/nellfal in

Ject{olls oJ.fwe while albfno rats with Cryplusporldlunt paruUTll uocysLs oj crayfISh ori

gin revealed thallour (80%) rats were injected, oj whicl!. one sited oocysts at 3 rd day 

;)1, whlie, the remainder three ilifecled rats shed the oocysts if! their faeces at Sf/I day 

Pl. all the oUter ItQltd, two experimentally injected puppies witlt Giurdio sp. cysls oj 

crayfts/t Ortytll sited tile Injective stage ill their faeces at 711t day PJ. HL<;topa l/lOlogical 

exallluiuliotl oj ill(~sHnal seCllDrtS oj expedmentally fllJec/ed wtlinals revealed /tCSto

paUlO/oglcal reactions due 1.0 effect oj trematodes rind protozoa. togiller with develop

menial stages oj C'1Iptusporidium parvum and Giardia sp. It could be conc/uded (hal 

shelUish harbored mally trematodes and protozoal agents transmissible 10 man. Zoo

nolic importance oj recovered lrematodes and protozoa wosJully dlsctlSsed. 

INTRODUCTION 

2 

S heUOsh Is becotlling (0 be all Increasingly Imporlant seafood. About 70 species of Intcstlnal 

nukes of Osh and sl!ellOsh origIn !lave been reported to Infect people. Ulese nul~es belollg to fan!

Ity HClcruJl l!yldac. Et,;hllloslolllalidae, MlcropliaHldac. NanophyeUdac_ Cylllilophnilidac and "Ia

glorc hlldae. People contract Ule Infection thruugh eating raw or Improperly prepared Osh and 

crustaceans Infected wlUt encysted metacercartae (Hal and Mott, 1994). TIle public health and 

economic Impact of Osh and sheliOsh-borne parasitic zoonoses Is conSiderable tn terms of mor

btdlty and even lll"rlaliLy In human as well as In losses due to condemnaUon of paraslBzed Osh 

and sheJlnsh. Accon.Hngly tu lhe (WHO, 1996), nsh or crustacean uome- Irematodes (speCies of 

IntesUnal nukes. ClonorchiS. Opisthorchis and Paragonimus) Inrect 39 wJlHon people and 550 

Illllllon nre at 11sk. Most of lhese InfecUon occur In Asia. particularly the [<'ar East and S(luth 

G:ast Asia. 

Heterophylasl s Is all InlesUnal Infection, endemic in many localiUes in Egypt. Heavy Infection 

can cause abdominal pain and diarrhea. The transmission of heterophylasis In Egypt Is conUnu

OtiS especially In lakes with brackis h water (Abou-BB8ha et al .. 2000). 
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Echinostomlasls I~ a zoonoUc disease, endemic In many countries especially those In the 

South East Asia and Far East, where the human Infections are associated with common soelo

cultural practices of eaUng raw or Ins ufficiently cooked crustaceans, flsh and mollusks (Graczyk 

&nd Fried. 1998) . 

Shellfish have the ability to carry and concentrate human waterborne pathogens such as 

CryptospondJum and Giardia In Ulelr gUls and tissues through absorpUon of protozoa] agents 

from contaminated water with human and animal excreta {Fayer et at .. 2003}. 

Since the Introduction of fresh water crayfish . Procambarus clarkll In Ule early 19805 lnlo th e 

Egyptian fresh water systems for aquaculture from the United Sta tes of America (Rawt, 1995). It 

has b een rapidly expanded In a ll aquatic ecosystems including streams. ponds and marshes 

wtUl polluted or clean waters. P. clarki! becomes successfully adapted to Ule new habitats a nd 

become an Imporlant compound of the local aquatic fauna (Ibrahim et aI., 1995). P. ciru-kil 

stands as an Importanl food In many parls of the world. being a rich source of protein. In Egypt. 

It has ueen consumed In few a reas, being cheaper than other crustz.cean. In Egypt. U1ere are few 

studles carried out La verify the role of fresh water craynsh In transmission of paras ites (Fllyek 

et aI., 1999 and Rae! et al., 2003). Therefore. to clarify the role of shellfish In IIansmuUng 

some parasites of zoonoUc Importance. this work was undertaken to InvesUgr.te Ule occurrence 

of tremalode melacercariae In sheUOsh and experimental Infection of puppies WlUl recovered 

metacercar1ae to determine Ule adull tremalode species. Also the occurrence of protozoa in sheU

Osh and experimental infection of puppies and rats with different lsolaled protozoal stages was 

carried out. 

MATERIAL AND METHODS 

A) Shellfi.h samples: 

A total of 2181 shellfish were collected from SharkJa. glr lsmal la and Port Sald Provinces. 

These included 1151 fresh water crayfish. 534 white shrimps (Penaeus seUferus) and 496 blue 

crabs (Callinectes sabldus) and surveyed for encysted metace rcarlae and protozoa cysts or 00-

cysts. Crayfis!l were co llecled from different cana ls of Zagaztg. Abol~ebeer, Heb la and Menla Elr 

({amah at SharkJa Province from the period extendlng from April 2004 Ull f'ebruary 2005. Tl1e 

collecled s hr1.mp samples IndudeJ l62 from Zagazlg city at Sharkla . 198 from EL-lsmalla and 

174 from Port Said. meanwhile. the collected crab samples Includetl 152 crabs from Zagazlg. 148 

from EL-(smalla nnd (96 from Port SaJd. Shrimps and craus we re collecled frOnl fish markets 

from the peJiod eXLending frOIll December 2004 to May 2005. All samples of s hellfish were 

packed In plas Uc bags containing Ice and sent fresh to Zoonoses Department. [<'acuity or Veterl-
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nary Medicine, Zagazl,g University for parasitological examinations, 

B) Para.ltologlcal examination: 

• 

Each shellnsh was firsUy examined macroscopically by naked eye and by Ule aId of magnify

ing hand lens after the removal of the carpace to detect any changes In the V1scera, cephalotho

rax. and musr.ulalure. The detected metacercarlae were recovered from Infected shellfish accord

Ing to Mahdy et al. (1995). TIlereafier. the microscopic examinations were done as follows: the 

gills, heart, midgut glands, muscles and tissues which adhered to Ule Inner surface of carpace 

were separately compresse<l betweell two slides a nd t.:xa m1ned untler dissecting microscope (Su

giyama et aI .• 2004). amI also. the whole muscles, gills and Ussue o f each examined shellfish 

were digested In the arUnctal tltgesUve JUice. After digestion, the sediment was examined under 

microscope and encysted lJwtacercatiae were col1ect~tl and counted jl<'1" each shellfish . A part of 

the obtained encysted Illelacercarlae was used for experimental IllrecUoll of puppies amI also a 

Illicropholo was done for each tYI~ of encysted melaeercartae (Garcia. 2001). The number of re

covc retlll1elace rca rlae frOIll c;ri"lynsh In each seasun was also recorded . The presence of protuzoa 

oocysls or cys ts wt\s detected tn homogellized sort. Ussue, viscera and cepha[ollwrax of each 

s hcllnsh by USing cover slip lIoulullotl wllh SheaUler's sugar solution (Levine. 1985). 

C) ExperlmeDtallnfeetions: 

1. EzperlmenteJ Infection of pupl'i ~· s with encysted metacercuiae to develop adult 

trematodes. 

Nineteen puppies, of 4 weeks old, re<Het! un milk and bread, were used. ' Iwelve were experl

lllenlaJly Inrected willI cllcyslcu IllctacCII·arlae obtained from cfuyllsh. while. four puppies were 

used for experllllcntal Infection w illi mct ~u:crcartae o\)talned from shrimps. Also Ulfet' puppies 

were experimentally Infected wtUI lIIelal,;l,;rcar1ae obtained from crabs. Faecal samples were ex· 

amlned tw[ce weekly for two weeks before Infection to exclude any possible InfecUon with InlesU

Ilal parasiles by simple and sedhnentallcJII tecilnlques (Happich and Boray. 1969). Also a pro

pll.v[CJ,cUc dose of onl! IclllllllltiC drug. Praz.lquantel. 50mgl IOkg 8.WT .. was given one week before 

expL'r lmentallnfel:livll amI the puppies were kept under 6ulmb!e hygteille measures. Puppies In

feC'lIoli was dOlle hy .. H.hlllllISlraUllg lOml saline solutlun containing viable f!l1l.:ysLed meLacerca.rt 

ac Willcil were obta!lIed (rolt! I.nrectrd shel!Osil by using a stomach tube (Shibahara and Nishi

da. 1986). Afler 011(' wl~ {'I( of infecUon. dally faecal examlnotlon wa::> dOlle by dlrcc t and simple 

scuiluentaUllll tedlLliqu r:s Ull tlemOllstraUun of eggs. The experimentally Illfec ted puppies which 

began to shed eggs. wcn : ~("a\"lneti and fhe Slllall Intestine was carefully I?..xnmilleu for the pres

ence o( adult ilukes (Reltl. 1962). In puppies ill whJch no eggs were detected In Lite faeces, the 
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lungs. livers. dIaphragm and body cavity were examloed for Immature trematodes . The worms 

were collected. fixed. stained and mounted according to B\ •• : : er et al. (1984) and Tantawy 

(1993). IdenUfication of the recovered trematodes was carried out depending on some character

Istic morphological crlterta accordIng to YamaguU (1958), Shalaby (1982), Rae! (1994) and 

Saba (2004) . 

2. ExperlmcntallnfecUon of white alblno rats with Crypto8porldium rarvum oocysts: 

Eight weaning white albino rats were oblaJned from Faculty of VeterInary Medicine, Zagazlg 

University and tested to ensure their freedom from protozoal InfecUon. The Isolated C. parvum 

oocysts were collected, suspended In 2.5% Potassium dl ch rom .... le solution. sieved and then spor

ulated by aera tion for one week at room temperatu.re. TIle sporulated C. parvum oocysts were 

concentra ted by Sheather's sugar soluUon, and washed In de-Ionized water by centrlfugaUon. 

P'lve rats were Inoculated orally by using sma ll stomach lube v.'Hh 0 .21111 of the concentca ted 

Cryplosportdlum suspension recovered from crayflsh , while the J.,.:l1lailllng three rats were left as 

a control {Reese et at, 1982}. Dally examlnatlons of faecal peHets of all rats for one week before 

experimental Infection and for )·18 days posUnfecUon (PI) for experimentally Infecled rats by 

cove rslJp OoataUon usIng SheaUJer's sugar soluUon. Also rats-faecal smears were prepared, air 

dned then stalned using the lOodlfied Zlehl·Neelsen technique (Ht...tuiksen and PoWenz, 1981), 

and examined tnlcroscuplcalty to detect C. parvuJl! oocysts . 

3. EIpuimcntal infection of puppies with Gl8.J'dla. 8J.o. Cysts. 

Three puppies of 4 week old were used. Giardia sp. cysts obtai ned from naturaJly Infected 

crayfi sh were concentrated, and 0.2ml of Giardia cysts suspension were orally Inoculated to each 

of two puppies. but the rema1.nlng one puppy was left as a control (Siam et at .• 1994). Dally ex

amlnaUon of faecal material was carried oul to determine the prepatent penod . 

Dl Histopathological eumJnatloDa: 

Small porUons of small Intestines of Infected puppies wlUl encysted lOf'tacercarlae obtained 

from crayfish and shrimps, small portion of duodenum of infected puppy with Giardia sp. cysts 

recovered from crayfish and small parts of Ileum of Infected rat with C. parvum oocyst recovered 

from crayfish, were fixed In 100/0 buffered formalin then embecdetlln paraffin wax bloc\\s, lhere

arler. sC!cUoned a t 51l and sta ined with Hema toxy lill a nd goshl. These sections were examined 

microscopica lly to study Ule pathological changes due to Ule effect of adult worms a nd develop-
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mental stages of protozoa on their hosts according to Ree.e et aI. (1982). Ibrahim et aI. (1989) 

and Fayer et aI. (1997). 

DISCUSSION 

The Incidence of fi sh or s hellfis h-borne paraslUc disease of zoonoUc importance varies greaUy 

between areas depending on food habits of peoples. and micro and macroclimate of the environ

men t. Many species of trematodes Inhabiting fish or shellfish as larval stage a,:'e capable of caus

Ing Infections and diseases in human beings (WHO. 1995). Moreover. fish and sheUfish might he 

carry II' their body some protozoal agents transmissible to Ul e human consumers. 

Table (1) shows the occurrence and IntenSity of lll(ecUoll with encysted lllelacerc.uiae III shell· 

fish at Sharkla. El-lsU\u llla Dnd Port·SaJd Provinces. The InfeclloJl I'ale o r cllcysted lIlelacercarlae 

In examined cray llsh at Sharkla Province was 79.90/0. Nearly shn!l~r pcn,:c lliages uf Infection or 

trematodes met;)cercariac III River Nile fresh water I1shes were prevluusly n;porled by EL-Dally 

(1988) and Saba (2004) . Lower Incidences were also cited by Shalaby (1982). EL-AIou8s1 

(1984) and TIlDtawy (1993). On lh t" other hand. hIgher percentage 000%) was recorded In Mu

gil sp. 1n Egypt by rufaat et al. (1980). Previous studies reveuled thal the rate of metacercariae 

InfecUons In M. cephal us. T. zUli and C. Lazera were 72%. 86% and 880/0. respecllve ly as report

eo by EL-Dally (1988). Whereas. EL-Gohary and Samaha (1997) recorded Ulat lite Infection 

rales of encysteo melacerc<1r1ae In .OreochromJs sp. and C. Lczcra were 72.9% and 68%. It was 

evident from the results reco rded In table 0) Ulaf the total number of lll e tacercariac was 59 II 

melace:cartae. <Iud ranged rrom l-:}Q wHh an ave rage or 6.4 per Infected crayfish . These meta

ccrcartae we re belonged to families Heterophyldae. EclllnostoLnaUdae, CyaLhocotyUdae and MI· 

cropha ilidae. labie (lJ and ngures (1-5) . Fahmy et al. (1976) reported that Ule Incidence of en

cysted metacercariae of Pruhemlstomum vivax and Haplorchls yokogawi In River-Nile fishes was 

ranged from 60 to 90%. Sbalaby (1985) observed an InfecUon ra te of 72.85% of Heterophyldae 

and Prohemlstomlnae metacercar1ae In caUlsh. C. Lazera collected from River Nile at Giza and 

Cairo PrOvinces. 

The occurrence and IntenSity of InfecUon with metacercariae In examined shrimps and crabs 

at dIfferent Provinces are shown In table (I). It was found that the overall infection rate of encysl

ed metacercaIiae In llie examined shrimps was 52.06%. Nearly similar results was obtained In 

marine fish by Abdel-Musoud (1992). However. lower Ogure was previously recorded III grass 

shr1mp. Paimonete vulgaris by Pung et &1. (2002). It Is clearly obvious from the results recov

ered In table (1) that the total number of metacercarlae was 2514, and ranged from 1-25 wHit an 

average o r 9.04 per Infected s'l rlmp. TIle tnfecUon rate of encysted metacercarlae (n shrimps col-
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lected from Zagazlg fish markets was 48.76%. (tablel). These metacercartae were belonging to 

family Heterophyldae after IdentificaUon of metacercariae as well as adult worms recovered from 

experimental InfecUon. Meantime. the rate of metacercarial Infection In shrimps collected from 

EL-- Isma lla Province was 54.04%. These metacercariae were belonging to famllLes Heterophytdae. 

Mi crophallldae and CyatilOcotyHdae. At Port Said Province. the infection rate was 52.87%. table 

(I). and the types of recovered metacercariae were belonging to families Heterophyldae and MI

crophalUdae. The d egree of salinity of waler In each locality may be affect on the Infec tion rates 

of white shrimps wtth metacercarlae as was previously confinned by Pung et aI. (2002) wllo 

stated Ulat the salinity preference of the parasite's s nail host have an Impact or effect on the In

feeUon rate with encysted rnetaeercarfae. 

ConcernJng the occurrence and Intensity of melacercarial Infection In crabs at dlITe rcnt Prov

inces . tab le (1) Illustrates Ulat the overall Infecuon rate of crabs was 38.7%. Nearly s imilar per

centage was obtained by Moyou et aI. (1983) who found that tile lnfection rate of crabs WiUl 

metacercartae of Paragonimus sp. was 45.4%. Lower percentages were previously obtained by 

Rae! et aI. (1999) and Suglyama et ai_ (2004), It was evident from the results record ed In table 

(1) that the total number of metacercartae was 431, and ranged from 1-7 WIUl an average of 2.:t4 

per Infec ted crab. (Ogure 6). In one study carried out In Sharkla Province. E,gypt. Rae! et ai. 

(1999) found thal Ule /lumber of JIlelacerccHiae per infected crab was rallged frolll \-45 wllh 811 

average \3.8 per crab. However. In another study canied out iiI Japan, SugIyama et aI. (2004) 

found that til e number of melacer('aclae per Infected crab was ranged froll! !-190 wiUl all aver

age 13.1 . Ta))le (1) clariOes Ulal tile InfecUon rate of encysted Ille tacercariae In crabs col lected 

frO:ll Zagazig was 28.28%. Meantime. at EL--Isllla lla Province. tile rate of metacercarial Infection 

In crabs was 43.9%. However, Ule lnfec tloll rate of metacf'l"carlae W~IS 42.85% In cmbs collected 

from Port Said. (lableI). 

From the results recorded In Ul e present study. one could bc eaSily deduce thal til e highest 

infection rate was In crayllsh followed by that In shrImps and lastly In crabs. The variations In 

the percentages of Infection may be attributed to the water hablta ls either fresh or marine and lo 

tile dllTerence In localities of collection of shellfish samples. Fresh water may be polluled \viUl 

sewage which may contain different eggs of trematodes. In addition. crayfish. Procambarus dar· 

k.U is a voracIous snail predator and It compete W[Ul sna1ls by consuming aquatic planls used by 

snails as refuge. OViposItion and food. Mor~over, fresh water crayfish possibly eat tile fry and the 

you ng 0511. so. crayfish may acqUire the Infection and act as a paratenlc or transport host. This 

explaI1atJon was also confimled by Rae! (1994) who reported U)at Ule ltletacercru'iaJ infecuon in 

martne fishes was lower tlw'! tim t In fresh water Ilshes. tltls Is aUrlbuled 10 hlgber wa ler pollu

Uon with hwmLI anti unlma l excreta In fresh waler than thal ill marine water. On Ule olher 
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hand , the lowest Inf~cUon rates detected In shrtmps and crabs may be atLr1buted to U1e IndustrI

al or chemical pollution of marine water, having an effect on the intennedlate host snail or free 

IIvlng stages of parasites. 

Regarding the seasonal prevalence of encysted metacercartae In examined crayfish, table (2) 

clarifies that the peak of InfecUon (93,79%) was in summer followed by spring (75.6%). autumn 

(74.9%) and lowest one was observed in winter (27.27%1. These reswls are nearly Similar to the 

results ofprevlous work or Tantawy (1993) and Saba (2004) who recorded higher Incidences of 

rnetacercarlae In summer season In fresh water fishes. However, a lower percentage of inrecUon 

was recorded by Rae( (1994) . Seasonal prevalence of encysted mel<.&ccfcarlae In crayfish depf'llu 

maJnly on seasuns and acllvlUcs uf the Orst Intcrtllcdlatc lIost which Uissclilinules InfectiuJ] tu 

crayflsh . Warm t.:llvJrulllllt::i"l1 Increases the actJvlty , gruwlh and rtpruuw .. .: l.Iull ur siwils and c.:nly 

fish, and mainlenullcc al~d llu<::ratiutl of <..:crca rlac. Tills Intcrprclatiull was prevluus ly lIleOlIullccJ 

by Shalaby (1982). 

Table (3) and Ogures (2-5) IlIdlcale tilal lhe metacercarlae Infecting fresh water crayfish and 

white shrimps were aule 10 develop Into Ulclr adult stages. From the llIelacercarlae Infecting 

fresh water crayfish, 82 aduU trematodes were developed, where Helerophyes aequalis (23.1 %). 

PygldlopsiS summa {20.7%), Centrocestu8 cuspldatus (15.8%), Metagonlmoides oreganesls 

(7.30/0). Microphallus mimls (9.7%). Prohen,lslomum vlvax \12 .2%) and Pelaslgar s kljablnl 

(10.9%) were IdenUfled. From the metacercartae Infecting white shl1mps, 74 adult trematodes 

were developed. Of these lrematodes, H . aequaJls (24.3%), P. genata (18.9%), Centrocestus cus· 

pfdatus (21.6%)' Microphallus minus (21.6%)" Mantrema kJlanesls (4.05%) and ProhemlslomatJd 

sp.(9.4%) were collected {laulcs 31. In the present study, all dev eloped trematodes recovered from 

puppies experimentally Infected with mctace rcarlae were belonged to 4 families, I-ielerophyldac 

(H. aequall~, P. summa, P. genala, Cenlrocc5tu5 cuspldatus and Metagon lmolctes oreganeslS), 

family Microphallldae (Microphallus minus and Martlrema kltanesls). family Cyathocotylldae 

(Prohemlslomum vlvax and ProhemlstomaUd sp.) and ramlly Ech1noslomaUdae (Petaslgar skrJa

binI). Fahmy fit aI. (1976) IdenUfied P. vl.vax and Haplorchis yokogawl from puppies and kiUens 

fed on metacercanae Infecting Oshes. RlIaat et aI. (1980) recovered H. heterophyes, P. vlvax and 

Haplorchls yokogaw1 from puppies fed on Oshes carrytng melacerf'..a riae. Ma •• oud et a1- (1981) 

found that the InfeCtion rates With heterophyid wonus were 2.56%. 0%. 33.3% and l4 .28% In 

stray dogs, cats, red foxes and golden Ja~k.les, respecUvely. Sbalaby (1982) obtained P. vtvax 

and CenLrocestus sp. after feeding of dogs on heavtly infected fishes With metacercartae. EL

Mau.s1 (1984) recovered H. heterophyes. P. genata and Mesostephanus appendlculatus after 

feeding dogs on metacerca rlae InfecUng C. Lazera. Shat.by (1985) uetected four trematodes (Ha

pi orchis pumllio, M. appendlculatus, P. vivax and Cyndlplostomum azlml) In \ntesUne of dogs af-

Ma.nsouro. Vet. Moo. J, Vol. VII. No.2. 2005 
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ler experlmentallnfe\:Uon With rnetacercarlae In catfish. EL-Dally (1988) obtained 5 flukes of zo

onotic Importance after experimental Infection of dogs WiOl melaeercarlae infecting fishes . and 

wonns were IdenUfied Into I-I aplorchls pumIlia. P. genata M. appenrtlculatu5, P. vlvax and Cen

trocestus armalus In small Intestine of birds after expertmental InfecUon with metacercarlae re

covered from Tllapla s p .. C. Laura and 8. bayad . Tantawy (tOO3) IdenUfied P. genata. P. v1vax. 

Procerovum caderonl . Haplorchls pumllio and M. appendlculatus from f!xpertmenlally Infected 

kittens, rats and pigeons with metacercariae infecUng fresh water fishes. Rael (I994) obtaIned 

P. vtvax, M. appendJculatus and M. bunnanlcus after experimental JnfecUoll of puppies. chick· 

ens, ducks and albino rats with metacercarlae InfecUng marine fishes. Fayek et 81. (1997) Iso

lated Microphallus mInus and Marftrerna kltanesls after feecUng ducklings on metacercarl.ae In· 

fecllng while shnmp. Saba (2004) obtained H. heterophyes, H. aequalts, P. vlvax and oU1er 

different types of trematodes after orally a dminlstraUng the meLacercarlae in fresh water fishes 

to puppies. chlckf!ns and ducklings. 

It Is eVident from tbe oblalned results Ulat the experimentally Infected puppies WIUl metacer

cartae obtained from crabs did not develop Into adult worms. table (3). However. Rae! et a1. 

(1999) detected egg of Paragonimus kelilcotU In feces of puppies as well as Immatu re worm In 

abdominal cav ity after experimental Infection. 

Shellrtsh can recover and concentrate environmentally dertved water pathogens and can be 

used for the sanitary assessmen t of water quality by the d etection of Cryptosporidlunl and GJar

dla In Ulelr tissues (Graczyk et aI .• 2001). Table (4) and flgure {7A.BJ show the occurrence of 

protozoa oocysts or cysts In e;~amined crayfish at Sharkta Provlnc~. The Infecllon rates of cray

Osh wJUl Cryptosporldlum parvum oocyst and Giardia sp. cyst were 9.29% and 4.77% . respec

tively. Lower results were uu[alned by Rae! et a1. (2003) who reported Ihal Ule InfecUon rale of 

crayfish wtUl C. parvuOl oocyst was 6%. Also , Ulcse results were higher tha n that found by Fay

er et aI. (2003) wilD detected Ulat the Infection rate of oysters an.d clams with Cryptos!-,orldlum 

oocyst was 3.7% . Moreover. Slam et aJ. (1994) found an InfecUon rate of 20% of Cryptospor1dl

urn oocyst In NUe crocodile. Giardia sp. cysts were previously det ected from different shellfish 

types by Graczyk et aI. (1999) and Graczyk et aI. (2003). 

In the present study, all examined shrimps and crabs were negaUve for Cryptosporldlum oo

cyst and Giardia cys t. Thts may be attributed to the extent of pollution of martne water (ha bitat 

of crabs and shrimps) With animal or human sewage less than lhat In rtver waler (habitat of 

crayfishl . Moreover . the s low movement or fresh water In river tr1butanes. wbere crayfish collec t

ed. helps 10 settllng of Giardia sp. cyst In lhe sediment of dlrrerent canals. SInce. lhe behav iour 

of cray fish Is the burrow1ng In the sediment. so. these crayfish may take the JJlfeclion \ViUl proto

zoal agents. TIlls explanaU oJl was supported by Graczyk et aI. (1999). 

Mansoura, Vet. Med. J. Vol. VlI. No.2, 2005 
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It Is precede to Investigate the possibility of experimental Infection of waml~blooded animals 

with Cryptosporldlum and Giardia Isolates recovered from fresh water crayfish to verlfy Its 000-

noUc Import.<lnce. In Ute present study. cxpe:rlmcnlal InfecUon of nve white albino rats with C. 

parvum oocyst reveals that four rats [BCN ;,) \\'('re Infected with' Cryplospoctdlum. One rat shed the 

oocyst In Ole!r faecal pellets at 3rd day posUnfecUon (PI), meanwhile, the remainder three rats 

descend C. parvum oocyst In their faecal pellets at 5 th day PI. IOgure 7C). Infected rats shed 

Cryptospor1dlum earlier than that observed by Rad et aI. (2003) who found that experimentally 

Infected rats shed C. parvum oocyst In their faecal pellets at 6 th day PI. On the other hand, 

Amln et aI. 11993) detect.ed Olat experimentally Infected catfish with Cryptosporldlum oocysts of 

human ongln shed the Infective agent In 115 faces at :lrd day PI. 

Regarding 10 the experimental Infecuon of two puppies with Giardia 51'. cyst, It was noticed 

that all expenmentaJly Infedcd puppies shed Giardia sp. cyst In their Icces at 7lh day PI. Hew

lett ct aI. (1982) experimentally Infected mongrel dogs with cysts or trophozoite of G. Lamblia. 

Moreover. AmiD ct al. (1993) established an experimental Infection of <.:aLlls h with G. lamblia 

cyst of human ongln. tile authors found that catfish shed O. Lamblia cyst at 5th day PI. 

In the present study, hJstopalholo~lcal secUons were taken from small IntesUne of experimen

tally infected puppies with lIIetacercariae to determine the pathological effect of adult trema

todes. Figure (8 , A La EJ show adult heteruphyld trematodes In hlstopaOlologlcal secUons of 

small IntesUne of experimentally Infected puppies wtlli me(acercar1ae obtained frolll craynsh and 

shrimps. The adult heterophy1<.l nukes, with Increased numbers of goblet cells and desquamated 

epithelial cells together with lnnamlllatory cell InfiltraUon In Ole lamina propria of mucosa. were 

seen. These results were In agreement wtth the Ondlngs of Sbalaby (1993) . TIle effect of Cryptos

porldlum parvum 011 rats and Giardia sp. un puppies were assessed by histopathological exaul\ · 

naUons. Figure (9·'" revcals tl u ~ developmental stages of C. parvum In histopathological sectlon 

of Ileum of experimentally Infected rat with C. parvum oocyst obtained from crayfish. The devel

opmental stages of C. pa0'um were seen In the brush border of the corrugated Intestinal vUlI. 

these histopathological nndlng agrees wiUl that results oblalned by Reese et aI. (1982) and 

It.yer et aI. (1997) . Figure (9-B) shows Giardia tropho7..0ite In histopathological section In duod· 

enum of experimentally Infected puppy with Glardla sp. cyst from crayfish. This result was In 

agreement WJUl llie Ondlng of AmiD et aI. (1993). 

It could be concluded that , shellfish (fresh waleI' crayfish. white shrimps and blue crabs) were 

harbouring different types of trematode metacercanae. These metacercariae were developed after 

experimental Infection of puppies tnlo adult wormS of ten trematodes species belonging to four 

families of Heterophyldae, MlcrophallIdae, CyaUlocotylldae and Echll\oslomaUdae. All of tilese 

trematodes have a zoonotic Importance. Crayfish showed higher occurrence of melacercarlae 

MansourQ. Vet. Med. J. Vol. VU. No.2. 2005 
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Ulan shrimps or crabs . The peak of Infection In crayflsh was In sUOImer season. TIle high level of 

trematode Metacercarial infecUon detec ted In the present study, Indicating the slgntncance role 

of these crustaceans as a potential reservoir for such wonoUc trematodes. In addlUon the higher 

Infection rates of crayfish wlU, treloatode metacercariae recorded In this study, reflecUng the role 

of crayilsh as a new hos t res pons ible for dissemination of such zoonotic parasltes. Moreove r, 

Cryplospondium parvurn oocysls and Giardia sp. cysts were detected In the exam1ned crayfish . 

This would Indicate the role which may be played by this type of crustacean ~s a source of these 

protozoal agents for sheUfish consumers and handlers. On the other hand, isolates of Cry ptos · 

pondium and Giardia recovered from crayfish had established Infections In rats and puppies. 

suggesting the pOSSibility of human Infection w1th these Isolates. Accordingly, periodical pa rasl t· 

ologlcal assays of edible shellfish to clarify their sanitary condition, avoid coltectlon of siH'Uflsh 

from areas WIUl high InCidence of InfecUon. adequate cook.Lng and effiCient hygiene pracUce duro 

Jng the preparation and evlsceraUon of the shellfish . control of snails with Illollusclcldes where 

feaSible and avoid contamination of aquallc envlronr:llent wiUl raw human and ullima is sewage 

are U-Je recommended preventive measures fur the conLrol of sheUfish· l>ome paraSiUc zoonoses. 

Mansoura, Vet, Med. J. Vol. vn. No, 2, 2005 
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RESULTS 

l'nlJle (I): Occ.urrem:e and ill tensity of inreclion wilh metncen:.ariue in examined shellfish 
I II I I fi SI k· EI I r d I' I S ·d r samp es co ec.: el rom lar m, - sinn JU all 0 1' - m ' rov llIces. 

Type of No. of No. or %01' 
TUlalllo.or '1'01<11 no. of Ill elllc~r· 

shellfish 
LOl:a lity 

CX3milied inrected inrel:led 
metacer- ":~lrine pcr crny fish 

canae Range Average 
.c 
~ 

"" >, Shnrkia* 11 51 no 79.9 59 11 ,. 1-30 6.4 !! 
u 
~ 

Sharkin 162 79 48 .76 684H 1-16 8.6 o. 
e 

856~ I I :.§ EL-Jslllniin 198 107 54.04 1-24 8 
~ 

974~-!l I'orl Sa id 174 92 52. 87 1-25 10.59 

~ Tuwl 534 278 52.06 2514 1-25 9.04 

1l Shmkin 152 43 28.28 108 1-4 2.5 

" ~ cL-lslilUliu 148 65 43.9 154 1-5 2.36 <.> 

" " Port Said 196 84 ii5 42.85 169 1-7 2.01 

Tutal 496 192 38.7 431 1-7 2.24 
, . , Cf:Jyllsh \~ ele collecleU IrOIH UlrrerClll C31l:Jls or Zilg:J7.lg. Abokeuetr, Ilell1a allJ Meilia EL·K'lIllah ,II 

ShalkiJ Provillce 
l+); Melaccrc:Jlia~ lJelollg,eu \u I,Ullilies 11~!erorhy iJae. I2d,inOSICllltalida.: , MicrOlllmlliJae and 

CYilll,ocl1I ylid"e. 
(++) : Melocercmi"e belollged 10 liullily Heterophyidae. 
(+++); MelacertQ riae belonged 10 families Ilelerophyida.:, Micruphallidac and CyathUCOlylidu.: 
l++++); Melocercariue belo'lgl'd 10 liullilies I ICIerophyid3e and M icrophnlliJue. 

TalJle (2) : Seusollal prc ... alel1l;c of' Ihe ellcysled l\lelnCerc~riae 
ill eXtlmillet: crayfish ut ShDrkia Province. 

No of No. of % of 
Seasolls 

examin ed lufeeled illrtcl cl.! 

Spring 373 282 75.6 

Summer 403 378 93.79 

AUlUIII 33 1 248 74.9 

Winler 44 12 27.27 

LOlal 1151 920 79.93 

12 
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Table (4): Occurrence of protozoa oocysts or cysts in fresh water crayfish 
..... ~ .. les at Sharkia P . ~ . .............. 

Type of CrYPlosporidium Giardia sp. Total 

shellfish 
No of parvum oocysts cysts 

examined No. of % I No. of % No. of % 
infected infected infected 

Crayfish' 1151 107 9.29 55 4.77 162 14.07 

• Crayfish were collected from different canals of Zagazig. Abokebeer. Hehia and Menia EL· 
Kamah at Sharkia. 
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Fig. (1) : Helerophld melacercartac from nayfish and s hHmps. A. B. 0 : (X I OO). C; {X4001. 

Fig (2 ): (Al; Prohelll lsto!lJUlll vlvax. adult. X IOO. (B): Prohemlslomld sp ., adult . X iOO. 

(e) ; Cya thocoty Ud llletacercar1 ae from cray fish and sbrlmps. X400. 

Mansoura, Vet . Med . J . Vol. VII. No.2 , 2005 
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Fig. (3) : Adult heterophyid trematodes obtained from small intestine of experimentally InfecteJ 

puppies. (A); Heterophyes aequalls. X200. (8): Pygldlopsls summa. X200. (C); Pygidlop· 

sis genata . X400. (D); Metagonomoldes oreganesls. X200. tE); Celilrocestus cuspldatus. 

X400. 

Mansour-a, Vet . Med. J. Vol. VII, No.2 , 2005 
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c D 

Fig. (4): CA}; MicrophaJlu5 minus. adult. X IC.,. (8): Marltrema kitanensis. adult . X400. 

(C&D); Microphailid metacercanae. X I OO. 

17 
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A 

Fig. 16A}; Petaslgar skrJabl nl . adu lt. XIOO. (B); EchlnostomaUd metacercar1ae. XlOO. 

Fig. (SA it B); [i;ncyslcd 11letar{'.rcarlae obtained from the g1lls of blue crabs XlOO. 

Fig. (7): (AJ; Giardia sp. cyst from crayflsh (unstained), X400. (B); Cryptosportdlum parvum oo
cyst from crayfish (unstained), X 1000. (C): Cryptosportdlum parvum oocyst detected in 
rat faecal pellets (stalned by modified Zlehl·Neelsen technique) . XIOOO. 

Mo.n.soura. Vet. Med. J. Vol. VII, No.2. 2005 
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Fig. t8l: Adult heterophyid trematodes In hlstopatJlOiog1cal sections of stnall !nte~Hnes of experi· 
mentally Infecled puppies with melilcercartae ob tained from crayflsh and shrimp (H&El. 

X400. 

Fig. (9): (A): Developmental slages of Cryptosporldlum parvum In histopathological secUon In il· 
eum of experimental ly Infected ral w1Ul Cryptosporldlum pa(Vwn oocyst obtained from 
crayfish (I-I&E) , X40U. (B);Clardla lropho1.Olle In hlstopaUlOloglcai sec lion In duodell um oj 
expertmentally Infected puppy with Giardia sp. cyst recovered from cray{lsh lH.&E), X400. 

Mansoura. Vet. Med. J. Vol. VII. No.2. 2005 
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