Mohamed, A. A.; et al.... ISSN 1110-7219 1

STUDIES ON THE ROLE OF SHELLFISH AS A SOURCE FOR
TRANSMITTING SOME PARASITES OF
ZOONOTIC IMPORTANCE

Mohamed, A. A.; Magda, A. Amin;
Amer, O, H.* and Amin, A. M.

Departuienl o " Zoonoses. Facully of Veterinary Medietne, Zagazlg Unlvershy.

‘Department of t wrasilology, Facully ol Velednary Medlcine. Zagazig Uulverslty.

ABSTRACT

The present study was conducled (o clarify the .ole of shellfish as a source for
(ronsmitling some parasiies of zounolic importance. For ithis pwpose. a totul of 2181
shellfisit samples representing 115 Jresh water crayfish (Procuniberns clarkiy). 534
white slwimps (Menueus seliferus) and 496 blue crabs (Callinectes subidus) were col-
lected from Sharkia. EL-Ismalia and Porl Said Proviiices and examined for the presence
of trenmalode melacer cartae and protozual ococysts or cysis. The resulls revealed thal
the infection rales of encysied nelacercariae in the examined shellfish were 79.93%,
52.06% and 38.7%. in crayfish, sheimps and crabs. respectively. The encysied metucer-
carlae recovered from cravfish were belonging lo four fantllies of Helerophyidae. Micro-
phallidae. Cyathocoiytidae and Echinostomultidae, The tifection rales of encysted met-
ucercarice in shrimps in Sharkia, EL-Ismalia and Port Said Provliices were 48.76%,
54.04% and 52.87%. respectively. The obilained melacercurive were belonging (o Uiree
Jamliles of Helerophyldae. Microphallidae and Cyathocotlylidae. The rales of crabs in-
Jeclion with unldenlified encysted melacercariae were 28.28%, 43.9% and 42.85% in
Sharlda. El-lsmalia and Porl Said Provinces. respeclively. Regarding the seasonal
prevalenice of encysted metacercariae in examined cragfisi. the pealc of infection
(93.79%) was detected in summner follcwed by spring (75.6%), aulunm (74.9%) and (e
lawes( one was observed inwonler (27.2796). One hundred und fifty sic adull worims of
tenr remnutode species 1eere developed ufler experimental injeclion of sixieen puppies
witle different (ypes of melacercariae. Irom melacercariae infecting crayfish. 82 adult
trematodes weie developed, where Heterophyes aequalis, Pygidiopsis swmna. Centro-
ceslus cnspidadiis. Metagrnimoidcs vreganesis, Micruphallns minus. Prolieinistonmum
vivay and Petasiyar shojadmid, represented 23,1490, 20.7%. 15.8%. 7.300, 9.7%. 12,29

and 10.9%. 1espectively. From the melacercarv e oyecting shrimps. 74 adedt trenw-
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(odes were developed. Of these lrematodes, Heterophyes aequalls, Pygidiopsts genala,
Cenl(rocesius cuspldaltus, Microphallus minus, Maritrema kitanes(s and Prohemistomatl-
ld sp.; represented 24.3%, 18.9%. 21.6%. 21.6%. 4.05% and 9.4%. respeclively. On the
other hand, melacercarioe infecting crabs were not able o develop adult lrematodes in
the experimentally nfected pupples until 128 day postinfection (Pl). Concerning the oc-
currence of protozoa oocysts or cysts tn shellfish, the percentages of recovered Cryptos-
poridtuwm parvunm oocyst and Giardia sp. cyst were 9.29% and 4.77%. respectively,
while, all examb:ed shrimp and crab samples were free from infection. Experimental in-
Jecllons of five whilte albino rats with Cryplusporidium parvum vocysts of crayfish on-
gin revealed (hat four (80%) rats were (nfected, of which, one shed oocysts at 374 day
&1 whie. the remainder (hree infected rats shed the oocysts (n their Jaeces at 5!t day
Pl. On the other hand. (wo experimentally infected pupples with Giurdiu sp. cysls of
crayflsht origin shed the nfective stage in thetr faeces at 7" day Pl Histopathological
examination of lestinal seclions of experimentally thfected animals revealed histo-
pathological reactions due lo effect of tremalodes nnd protozoa. toglher with develop-
rental stages of Cryplosporidium parvum and Glardila sp. ! could be concluded that
shellfish harbored many treinatodes and protozoal agents lransimissible (o man. Zoo-
notfc importance of recovered trematodes and protozoa was fully discussed.

INTRODUCTION

Shellfish §s becoming (o be an jncreasingly important scalood. About 70 specics of Inleslinal
Nlukes of flsh and shellflsh origin have been veported to infect people. these (lukes belong to fam-
fly Hclerophyldae, LEchinostomatidac. Mtceophallldae, Nanophyeltdac. Gynmophallidae and Pla-
glorchiidae. People contracl e Infection through cating raw or tmproperly prepared (sh and
crustaceans (nfected with encysted metacercariae (Hal and Mott, 1894). The public health and
economlc (nipact of fish and shellfishi-borne parasitic zoonoses i3 considerable in {erms of mor-
bidily and even martallly in human as well as In losses due to condemnaton of parasiflzed (ish
and sliellflsh. Accordingly to the (WHO, 19956), {ish or crustacean bortie-tremalodes (spectes of
tntestnal flukes. Clonorchis. Opisthorchis and Paragonimus) Infect 39 mijllton peopte and 550
million are at rislk. Mostl of (hese Infection occur in Asia, particularly the Far Casl and South
Cast Asla.

Heterophylasis 18 an {ntestinal infecton, endemlc in many localltles in Egypt. Heavy Infection
can cause abdominal pain and dlarrhea. The transmisslon of helerophylasis In Egypt s coniinu-
ous especially In lakes with brackisli waler (Abou-Basha et al., 2000).
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Echinostomiasls ts a zoonotic disease. endemic in many countrles especlally those in the
South East Asla and Far East, where the human jnfections are assoclated with common socio-
cultural practices of eallng raw or Insufficlently cooked crustaceans, ish and mollusks (Graczyk
and Fried, 1898).

Shelllish have the abllity lo carry and concentrate human waterborne pathogens such as
Cryptosporidium and Giardia In their gills and tissues through absorptlon of protozoal agents
from contaminated water with human and animal excreta (Fayer et al., 2003).

Since the Introduction of fresh water crayfish. Procambarus clarkdl In the early 1980s into the
Egyptian fresh water systemns for aquacutture ltomn the Unlted States of America (Rawl, 1996}, jt
has been rapldly expanded In all aguatic ecasystems including streams. ponds and riarshes
wily polluted or clean walers. P. clarkii becomes success(ully adapted to the new habltats and
become an hmportant compound of the local aqualc fauna (Ibrahim et al., 1996). P. clarkil
stands as an jmportaat food in many parts of the world, belng a rich source of protein. In Egypt.
Jt has been consumed In (ew areas, belng cheaper than other crustacean. In Egypt. there are few
studles carried out (o vedfy the role of fresh water craylish in transmission of parasites (Fayek
et al.,, 1999 and Raef et al.,, 2003). Therelore. to clarify the role of shellfish (n transmitting
some parasltes of zoonouc Importance, thls work was undertaken {0 investigate the occurrence
of tremmatode metacercarae in shellfish and experimental Infection of puppies willy recovered
metacercadae to determine tlie adult trematode species. Ajso the occurrence ol prolozoa in shell-
fish and experimental infection of pupples and rats with different isolated protozoal stages was
carrled out.

MATERIAL AND METHODS
A} Shellfish samples:

A lotal of 2181 shellllsh were collected from Sharkla, EL-lsmalia and Port Sald Provinces.
These Included 1151 fresh water crayflsh, 534 white shrimps (Penaeus seliferus) and 436 blue
crabs (Callinectes sabldus) and surveyed for encysted metacercariae and protozoa cysts of 0o-
cysts. Crayflsh were collecled from different canals of Zagazig. Abokebeer, Hebla and Menja EL-
Kamah at Sharkia Province from the perlod extending {rom April 2004 Ull February 2005. The
collecled shrimp samples included 162 from Zagazig city at Sharlda, 198 {rom EL-lsmalia and
174 from Port Said, mcaowlile, the collected crab samples includeu 152 crabs from Zagazig, 148
from EL-lsmalla and 196 (roin Port Sald. Shrmps and crabs were collected from fish markets
[rom the perlod exlending from December 2004 (o May 20056. Al samnples of shellllsh were
packed In plasUc bags contalning fce and sent fresh to Zoonoses Departinent, Faculty of Veteri-
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nary Medicine, Zagazig University for parasitological examinations.
B) Parasltologieal examipation:

Each shellflsh was firslly examined macroscoplcally by naked eye and by the atd of magnify-
(ng hand lens after the removal of the carpace to detect any changes in the viscera, cephalotho-
rax and muscunlature. The detected metacercarlae were recovered {rom Infected shellflsh accord-
ing to Mahdy et al. (1895). Thereafter, the microscoplc examinations were done as foltows; the
gills, heart, midgut glands., muscles and tissues which adhered to the Inner surface of carpace
were separately compressed between two slides and examined under dissecting inlcroscope (Su-
glyama et al., 2004). and also. the whole muscles, gills and tissue of each exainined shelllish
were dlgested In Lhe artlficlal digestlve julce. Aller digestion, the sedimenl was examined under
inicroscope and encysied metacercaciae were collected and counted per each shellllsh. A part of
the obtained encysled melacercarliae was used (or experimental [ufcclivn of pupples and also a
micropholo was done for each lype of encysted metacercariae (Garecla, 2001). The number of ve-
covered melacercarlae from crayfish in each seuson was also recorded. The presence of proluzoa
vocysls ov uysis was delected In homogenized =sofl lissue, viscera and cephalothorax of each

shellNsh by using cover slip lloatalton with Sheather's sugar solulion (Levine, 1986).

C) Experimental Infectlons:

1, Experimental infection of puppirs with encysted metacercariae to develop adult

trematodes.

Nineteen pupples. of 4 weeks old. reared on millk and bread, werc used. ‘[welve were experi-
incnlally lnfecled wilh cneysled metaceccarlae obtalned (ronty crayllsh, while, (bur puppics were
used (or experlmicnlal tnfectlun witly mwetacercariae oblained from shrlimps. Also three pupples
were experimentally infected wilh metlacercadae obtained from crabs. Faecal samples were ex-
amined twice weekly for two weeks before Infection tu exclude any possible Infection with inlesti-
nal parasites by shmple and sedimentation techniques (Happich and Boray, 1969). Also a pro-
phylactic dose of anthcllminte drug. Praziguantel, 50mg/ 10kg B.WT.. was given one week before
experhinental nfection and the pupplics were kept under suitable hyglenlc measures. Pupples in-
fection was done by administraling 10m! saline solutfon contalning viable encysted melacercarl-
ac which were oblasied hrom Infected shelifish by using a stomach tube (8hibahara and Nishi-
da, 1988). Afler one weele of infectlon. dally faecal examinatlon was done Ly direct and shmple
sedimentaltion techuiques (! demonstratun of eggs. The experhuentally infecled pupples wihiel
bLegaa (u shed eggs. weee scarifled and the small Intestine was carecfully examined for the pres-

ence of adull Bukes (Reld, 1962). In pupples in which no eggs were detecled in Lhe faeces, the

Mansoura, Vet. Med. J. Vol. VU, No. 2, 2006



Mohamed, A. A.; et al.... 5

lungs, livers. dlaphragm and body cavity were examined for Immalure trematodes. The worms
were collected. fixed, stained and mounted according to Bux-er et al. (1884) and Tantawy
(1993). Identification of the recovered trematodes was carrled out depending on some character-
istic morphological ¢riteria according to Yamagutl (1968). Shalaby (1982), Raef (1994) and
Saba (2004).

2. Experimental infection of white albino rats with Cryptospordium parvum oocysts:

Etght weanlng white albino rats were obtained from Faculty of Veterinary Mediclne, Zagazig
Unlversity and tested to ensure thelr freedom from protozoal Infection. The (solated C. parvum
oocysts were collected. suspended in 2.5% Potassium dichromule solution., sleved and then spor-
ulated by aeration for one week at room temperature. The sporulated C. parvum oocysts were
coucentrated by Sheather's sugar solution, and washed In de-fonized water by centrifugation.
Five rats were tnoculated orally by using small stomach tube with 0.2l of the concentrated
Cryplosporidium suspension recovered from crayfish, while, the rcmaining three rats were left as
a control (Reese et al., 1882). Dally examinations of faecal pellets of all rals for one week before
experimental Infectfon and for 1-18 days postinfection (P} for experiimentally Infecled rats by
coversllp floatation using Shealer's sugar soluldon. Also rats-faecal smears were prepared, air
dried then stajned using the wnodifled Ziehl-Neelsen technique (Heisiksen and Pohlenz, 1981),
and examined inicroscopically to Qetccl C. parvun oocysls.

3. Experimental {nfectlon of puppies with Glardia sp. eysts.

Three pupples of 4 week old were used. Giardia sp. ¢ysts obtained frotp naturally inlected
crayfish were conceutrated. aad 0.2ml of Glardia cysts suspension were arally Inoculated to each
of two puppies, but the remaining one puppy was left as a control (8iam et al., 1994). Daily ex-
amination of faecal matertal was carred out 1o determine the prepatent period.

D) Histopathological examinations:

Small portions of small Intestines of infected puppies with encysled metacercariae obtained
from crayfish and shrimps, simall portion of duodenum of lnfected puppy with Glardla sp. cysts
recovered from crayfish and small parts of lleum of infected rat with C. parvum oocyst recovered
from crayflsh, were fixed In 10% bullered formalin then embecded in paralin wax blocks, tliere-
aller, seconed at Sp and stalned with Hematoxylin and osin. These secilons were examtined
microscopically to study the pathological chianges due to the effect of adult worms and develop-
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mental stages of protozoa on thelr hosts according to Reese et al. (1982), Ibrahim et al. (1989)
and Fayer et al. (1997).

DISCUSSION

The tncldence of fish or shellflsh-bome parasitic disease of zoonolc importance varles greatly
between areas depending on food habits of peoples, and micro and macroclimate of the environ-
ment. Many specles of irematodes inhabiting flsh or shellish as larval stage ai'e capable of caus-
Ing {nfections and diseases In human beings (WHO, 19896). Moreover, fish and shelifish wight be

carry {p their body some protuzoal agents transinlssible to the human consumers.

Table (1) slivws the occurrence and talensily of lnifection with encysted nietacercariae in shell-
(lsh at Sharkla. El-Ismallla and Port-Sald Provinces. The (nfection ralc of cncysled metacercariae
fn examined crayllsh at Sharkla Province was 79.9%. Nearly shnjlar percenlages vl Inlection of
treinatodes metacercariac fn River Nile fresh walter fIshes were previously reporled Ly EL-Daly
(18688) and Saba (2004). Lower (ncidences were also clled Ly Shalaby (1982), EL-Aroussi
(1884) and Tantawy (1983). On Lhe other hand. higher percentage (100%) was recorded In Mu-
gll sp. (n Egypt by Rifaat et al. (1880). Previous studles revealed that the rate of metacercariae
nfectlons in M. cephalus. T. zillf and C. Lazera were 72%. 86% and 88%. respectively as repaorl-
ed by EL-Dally (1988). Whereas, EL-Gohary and Samaha (1887} recorded Uhal Lhe Infection
rales of encysted metacercariae in Oreochromls sp. and C. Lezera were 72.9% and 68%. 1t was
cvident from Lhe results recorded in table (1) that the total number ol metacercarlac was 5911
metacercariae, and ranged fromn 1-30 with an average of 6.4 per infecled craylish. These meta-
cercariae were belonged o Jamllies Helerophyidae. Echinostoinaidae, Cyalhocotylidae and Mi-
crophazllidae, tabie (1) and igures (i-5). Fahmy et al. (1978) reported that the incldence of en-
cysted metacercariae of Prohemlstomum vivax and Haplorchis yokogawt (a River-Nile flshes was
ranged from 60 o 90%. Shalaby (1885) observed an infection rate of 72.85% of Helerophyidae
and Prohemistominae metacercariae In catfish, C. Lazera collected from River Nile at Giza and
Caliro Provinces.

The occurrence and intensity of infection with metacercanae In examined shrimps and crabs
at different Provinces are shiown In table (}). It was found that the overall infection rate of encyst-
ed metacercariae In the examined shrimps was 52.06%. Nearly sfmllar results was obtained in
marine fish by Abdel-Maksoud (1892). However, lower figure was previously recorded in grass
shrimp. Palmonete vulgaris by Pung et al. (2002). It Is clearly obvious {rom the results recov-
ered in (able (1) that the total number of metacercariae was 2514, and ranged from ]-25 witli an
average of 9.04 per (nfectad shrimp. The Infection rate of encysted metacercariae in shrimps col-
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lected from Zagazig Qislt markets was 48.76%, (table]). These metacercariae were belonging to
family Heterophyidae afler identification of metacercariae as well as adult worms recovered from
experlinental Infection. Meantme, the rate of metacercarial infection in shrimps collected from
ElL-Ismalia Province was 54.04%. These metacercariac were belonging (o {families Heterophyldae,
Microphallidae and Cyatliocotylidae. At Port Sald Province. the Infection rate was 52.87%, table
(1). ang the types of recovered metacercariae were belonging to familles Heterophyidae and Mi-
crophallidae. The degree of salipity of waler in each locality may be affect on the infection rates
of white shrimps with metacercariae as was previously confirmed by Pung et al. (2002) who
stated that the salinity preference of the parasite’s snall host have an binpact or eflect on the in-
fectlon rate with encysted metacercartae.

Concerning the occurrence and Intensity of metacercadal (nfectlon in crabs at different Prov-
inces, table (1) jltustrates that the overall 1nfectlon rate of crabs was 38.7%. Nearty similar per-
cenlage was obtained by Moyou et al. {1983) who found that Lhe tnfection rate of crabs with
metacercariae of Paragonimus sp. was 45.4%. Lower percentages were previously obtalned Ly
Racef et al. (1999) and Sugiyama et al. (2004). tt was evident from the results recorded in table
(1) that the total number of metacercariae was 431, and ranged (ram 1-7 with an average of 2.24
per Infected crab, ([Igure 6). In one study carried out In Shark{a Province. Egypt, Raef et al.
(1989) found thal the number of metacercariae per Infected crab was ranged {rom 1-45 with an
average 13.8 per crab. However, in another study carried out 1 Japan, Sugiyama et al. (2004)
found that the nunber of metacercariae per infected crab was ranged [rom 1-190 willy an aver-
age 13.1. Table {1) clariftes that the (nfection rate of encysted metacercariae in crabs collected
from Zagazig was 28.28%. Meantume, at EL-Ismalla Province. the cate of wetacercarial infection
in crabs was 43.9%. However, Ue Infectlon rate of metacercarlae was 42.85% in crabs coliected
from Port Sald, {tablel).

From the results recorded in the present study, one could be easily deduce that the highest
nflectivn rate was In crayfish [vitowed by that in shrimps and lastly In crabs. The variations In
the percentages of (nfectlon may be attributed to the water habltats elther fresh or marine and to
the difference (n localities ol collection of shellfish samples. Fresh water inay be polluted with
sewage which may contain different eggs of trematodes. In additlon. crayfish, Procambarus clac-
kil is a voracious snall predator and It compete with snails by consuming aquatlc plants used by
snalls as refuge, ovipositton and food. Moreover, (resh water crayfish possibly eat the fry and the
young fish, so, crayfisli may acquire the infection and act as a paratenic or transport host. This
explanation was also confirmed by Raef (1994) who reported that the metacercaria) infection in
marine fishes was lower than that in (resh water fishes. this (s allrlbuted (o higher watee pollu-

gon with huima: and anlmal excreta In [resh water than that in marine water. On e other
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hand. the lowest infection rates detecled in shrimps and crabs may be attributed to the industri-
al or chemlcal pollution of marine water. having an effect on the intermedlate host snail or free
lving stages of parasites.

Regarding the seasonal prevalence of encysled metacercariae in examined crayflsh, table {2)
clarifles that the peak of infection (93.79%) was In summer followed by spring (75.6%), autumnn
(74.99%) and lowest one was observed In winter (27.27%). These results are nearly stmilar to the
results of previous work ol Tantawy (1983) and Saba (2004) who recorded higher tncidences of
metacercariae In summer season In fresh water fishes. However, a lower percentage ol infection
was recocded by Raef (1994). Seasonal prevalence of encysted metucercaciae i crayfish depend
mainly oo seasons and activitles of the first Interoiedlate fiosl which disscinlnales fnfection v
craylish, Warm cnvhrutument lnereases the activily, growtllt andd reproductiyn of snails and cray-
fish, and maintenace and Uberatiun of cercariae. T1is Intcrpretation was previously mentisited
by Shalaby (1982).

Table (3} and figures (2-5) Indicate Lhat Lthe melacercariae lnfecting fresh water crayfish and
white shrimps were able (o develop inlo thelr adult stages. From the inetacercariae infecilng
fresh waler crayfish, 82 adull trematodes were developed, where Heterophyes acqualis (23. 1%).
Pygidiopsls summa (20.7%), Centrocestus cuspldatus (15.8%), Metagonimoides oreganesls
(7.3%). Microphallus minus (49.7%). Prohernstomum vivax (12.2%) and Petasigar skablil
(10.9%) were 1dentfled. From Lhe metacercariae Infecting white shrimps. 74 adull trematodes
were developed. Of these trematocdes, H. aequalis (24.3%}, P. genata (18.9%), Centrocestus cus-
pidatus (21.6%), Microphallus minus (21.6%}, Maritrema kitanesls {4.05%) and Prohemistomatld
sp.{9.4%) were collected (lalles 3). In the present study, all developed trematodes recovered from
pupples experimenlally Infected wtth melacercariae were belonged Lo 4 famllles, Helerophyldae
UH. aequalls, P. suinma, P. genata, Centrocestus cuspldatus and Metagonimoldes oreganesis),
famlly Microphallidae (Microphallus minus and Maritrema kitanesis), family Cyathocotylidae
(Prohemistomum vivax and Prohemistomatld sp.) and family Echinostomaltidae (Petasigar skrja-
binf). Fahmy et al. (1978} identified P. vivax and Haplorchis yokogawl from pupples and kittens
fed on metacercadae infecting fishes. Rifast et al. {1880) recovered H. heterophyes, P. vivax and
Haplorchis yokogawi from pupples fed on fishes carrying metacercariae. Massoud et al. (1981)
found that the Infection rates with helerophyld worms were 2.56%. 0%, 33.3% and 14.28% {n
stray dogs. cais, red foxes and golden jackles, respectively. Shalaby (1982) obtained P. vivax
and Centrocestus sp. after feeding of dogs on heavily infected fishes with metacercariae. EL-
Aroussl (1984) recovered H. heterophyes, P. genata and Mesostephanus appendiculatus after
feeding dogs on metacercariae infecting C. Lazera. Shalaby (1985) detected four trematodes (Ha-
plorchis punillo. M. appendlculatus, P. vivax and Cyndiplostomum azimi) In Intestine of dogs al-
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{er experimental Jnfec:Uon with metacercariae in catllsh. EL-Dally (1988) obtained 5 flukes of zo-
onolic importance after experiinental infection of dogs with metacercariae infecting fishes. and
worms were ldentifled inlo Haplorchis pumiliio, P. genata M. appendiculatus, P. vivax and Cen-
trocestus armatus in small Intestine of birds after experimental jnfeclion with metacercarlae re-
covered from Tllapla sp.. C. Lazera and B. bayad. Tantawy (1883) identifled P. genata, P. vivax,
Procerovum caderoni. Haplorchls pumilio and M. appendlculatus from experimentally infected
kittens, rats and plgeons with metacercariae Infecting fresh water fishes. Raef {1994) obtained
P. vivax, M. appendiculatus and M. burmanicus after experimental Infection of puppies. chick-
ens, ducks and albino rats with metacercarae infecting marine fishes. Fayek et al, (1897) (so-
lated Microphallus minus and Maritrema kitanesls after feeding ducklings on metacercariae In-
fecting white shrimp. Saba (2004) obtained H. heterophyes, H. aequalls, P. vivax and other
different types of rematodes alter orally administrating the metacercariae in fresh water fishes
Lo pupples, chickens and ducklings.

it is evident from the obtalned resuits that the experimentally hfected pupples willy metacer-
cartac obtained f{rom crabs did not develop into adult worms, table (3). However, Raef et al.
(1989) detected egg of Paragonimus kellicott) in feces ol puppies as well as tmmature worm (n

abdomlnal cavity after expevimental infection.

Shelllishy casn recover and conceuntrate environmentally derved water patliogens and can be
used for the sanltary assessiment of water quallty by the detection of Cryptosporidlum and Glar-
dia in thelr tssues (Graczyk et al., 2001). Table {4) and figure {7A,B) show the occurrence of
protozoa 0acysis or cysts In examined crayflsh at Sharkla Province. The jufection rates of cray-
fish wilth Cryptosporidium parvum oocyst and Glardia sp. cyst were 9.28% and 4.77%. respec-
Lively. Lower results wevre oblaluied by Raef et al, (2003} who reported [hal the infecion rate of
cray(ish with C. parvum oocyst was 6%. Also, Utese results were higher than that found Ly Fay-
er et al. (2003) who delected that the infection rate of vysters and clams with Cryptosportdium
oocyst was 3.7%. Moreover, Siam et al. (1894) found an infecon rate of 20% of Cryptosporidl-
um oocyst In Nile crocodile. Glardfa sp. cysts were previously detected from different shellfish
types by Graczyk et al. (1999) and Graczyk et &l. (2003).

In the present study, all examined shrimps and crabs were negative for Cryptosporidium 00-
cyst and Glardla cyst. This may be attribuled to the extent of pollutlon of marine water (habltat
of crabs and shomps) with anlmal or huynan sewage less than that in river water (habitat of
crayflsh). Moreover, the slow movement of fresh water In river tributaries. where crayfish collect-
ed, helps (n settllng of Giardla sp. cyst (n the sediment ol different canals. Since, (he behaviour
of crayllsh is the burrowing in the sediment. so0. these crayfish may take the infection with proto-
zoal agents. This explanation wag supported by Graczyk et al. (1999).

Mansoura, Vet. Med. J. Vol. VII, No. 2, 2005
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It is precede to investigate the possibllity of experimental infection of warm-blooded animals
with Cryptosporidium and Glardia isolates recovered {rom (resh water crayfish to verify its zoo-
nollc Importance. In the present study. experimental Infection of five white albino rats with C.
parvum oocyst reveals that four rats (8024) were Infected MLh'Cryptosporidlum. One rat shed the
oocyst in their faecal pellets at 3" day postinfection (Pl), meanwhile, the remainder three rats
descend C. parvum oocyst In their faecal pellets at 5t day PI, (Ngure 7C). Infected rats shed
Cryptosporidium earlfer than that observed by Raef et al. (2003) who {ound thal experimentally
Infected rats shed C. parvum oocyst In their faecal pellets at 6t day Pl. On the other hand,
Amin et al. (1993) detecied that experimentally infected catfish with Cryptosporldium aocysts of
human ocdgin shed the Infective agent tn Its faces at 374 day PL.

Regarding (o the experhmenlal infecuon of two puppies witlrx Glardla sp. cyst. it was notlced
that all experimentally infecled pupples shed Glardla sp. cyst In thelr Jeces al 70 day Pl. Hew-
lett et al. (1982) experimentally infected mongrel dogs with cysts or trophuzolte of G. Lamblia.
Moreover, Amino et al. {1993) established an experimental Infection ol calfish with G. Lamblia
cyst of human orgln, the authors found that catfish shed G. Lambla cyst at 50 day PI.

In the present study, histopalhological sections were taken from small Intestine of experimen-
tally infected pupptes with 1etacercariae to determine the pathologlcal effect of adult trema-
todes. Figure (8, A to E} show adult hetervphyld trematodes fn histopathological sections of
smiall [ntestine of expertmentally infected puppies with mefacercariae obtalned {rom crayflsh and
shrimps. The adult heterophyld flukes, with Increased numbers of goblet cells and desquamated
eplthelial cells {ogether with Inflammatory cell infiltration tn the lamina propria of mucosa. were
seen. These results were in agreement with the (indings of Shalaby (1893). The eftect of Cryptos-
pocldlum parvum on rals and Glardia sp. on pupples were assessed by histopathiological examl-
nations. Figure (8-A) reveals thu developinental stages of C. parvum in histopathological section
of Heun of experimentally Infected rat with C. parvum oocyst obtained from craylish. The devel-
opmental stages of C. parvuin were seen In the brush border of the corrugated intestinal villl,
these histopathological finding agrees with that resulls obtained by Reese et al. (1882} and
Fayer et al. (1997). Figure {3-B) shows Giardia trophozotte In histopathological section in duod-
enum of experimentally infected puppy with Glardia sp. cyst from crayflsh. This result was In
agreentent with the inding of Amin et al, (1993).

It could be concluded that, shelllish {fresh water crayflsh, while shrimps and blue crabs) were
harbouring different types of trematode metacercariae. These metacercariae were developed after
experiimental Infection of pupples into adult worms of ten trematodes specles belonging to four
familles of Heterophyldae, Microphallidae, Cyathocotylidae and Echinostomatidae. All of these

trematodes have a zoonotc ifmpoctance. Crayflsh showed higher occurrence of metacercariae

Mansoura, Vet. Med. J. Vol. VI, No. 2, 2006
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than shdmps or crabs. The peak of infection in crayflsh was in sunimer season. The high level of
trematode metacercaral infecllon detected In the present study. indicating the signlflcance role
of these crustaceans as a potential reservoir for such zoonotic trematodes. In addition the higher
[nfection rates of crayflsh with treinatode metacercariae recorded in this study, reflecting the role
of crayfish as a new host responsible for dissemination of such zoonotic parasites. Moreover.
Cryptosporidium parvum oocysts and Giardia sp. cysts were detected In the examined crayfish.
This would tndicate the role which may be played by this type of crustacean as a source of these
protozoal agents for shellfish consumers and handlers. On the other hand. isolates of Cryptos-
pocldium and Glardia recovered from crayfish had established infectlons in rats and pupples.
suggesting the possibllity of human Infection with these Isolates. Accordingly. pertodical parasit-
olugical assays of edible shellNsh to clarlfy thelr sanitary condition, avold coliection of shellfish
{rom areas with high Incidence of infection. adequate cooking and efilcient hygiene practice dur-
ing the preparation and evtsceration of the shellflsh. control of snails with molluscicides where
{easibie and avold contamination of aquatle environment with raw human and anbuals sewage

are the recornmended preventive measures f(or the control of shelifish-bome parasillc zoonoses.

Mansoura, Vet. Med. J. Vol. vII, No. 2, 2005
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Table (1) : Occurrence and indensity of infeclion willy melacerciariae in cxamiined shellfish

RESULTS

samples collected from Sharkia, El-Ismalia and Port-Said Provinces.

Type of L ot No.of | No.of % of ] Tuta{l no.ofl 'l'(?(all no. offxyei'a‘cT\a
shellfish ocality examined | infected| infected metacer- caniae per ey 3 h
cariae Range Average
3
'J B
& Sharkia* 115} 920 79.9 5911° 1-30 6.4
&)
& | Shukia | 162 [ 79 | 4876 | 684" | 11 8.6
5 LL-Ismalia| 198 107 | 54.04 856" | 1-24 8
o PortSaid | 174 | 92 | 5287 | 974" | 125 | 1059
= =Vt ’ _
-3 Tolal 534 278 52.06 2514 [-25 9.04
P Sharkia 152 43 28.28 108 1-4 2.5
g [ CL-Ismalia 148 65 439 154 1-5 2.36
é _ Port Said 196 84 42.85 169 1-7 2.01
Total 496 192 38.7 431 1-7 2.24
y Craylish were collecied from dilTerent canals of Zagazig. Abokebeer, llehia and Menia EL-Kamah al

Sharkia Province

(+)

Cyahocutylidae.

(++);

Melacercariae belonged 10 (amily Heterophyidae.
(+++). Melacercariae belonged 1o families | leterophyidae, Microphatiidac and Cyahocotylidae

(++++); Meltacercariue belonged (o tamilies Heterophyidoe and Microphallidae.

Table (2): Seasonal prevalence ol the encysted melacercariae
i examnines crayfish ot Sharkia Province.

No of No. of % of
Seasons
examined infected infected
Spring 373 282 75.6
Summer T 378 93.79
Aulum 33] 248 74.9
“Winler 44 12 2727
Tolal }151 020 79.93
L

Mansoura, Vet. Med. J.

Melacercariae belonged (o families eterophyidae. Lehinostomatidae, Microptidiidae and
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Table (4): Occurrence of protozoa oocysts or cysts in fresh water crayfish
samples at Sharkia Province.

Type of | Cryptosporidium | Giardia sp. Total
No of
shellfish 00 parvum 0ocysts | Cysts
examined | No. of % | No.ot | % 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) : Heterophld melacercariae from vrayfish and shrimps. A, B. D; (X100). C; {X400).

Flg (2): (A); Prohemlstonium vivax, adult, X100. (B): Prohemistomid sp., adult, X}00.

(C); Cyathocotylld metacercariae from craylish and shrimps, X400.

(&)

Mansoura, Vet. Med. J. Vol, VII, No. 2, 2005
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Fig. (3) : Adult heterophyld trematodes obtained from small intestine of experlmentally tnfected
puppies. (A); Heterophyes aequalis. X200. (B): Pygidiopsls summa. X200. (C); Pygidiop-
sls genata, X400. (D): Metagonomoldes oreganesis. X200. (E); Cenlrocestus cuspidatus.
X400.

Mansoura, Vet. Med. J. Vol. VII, No. 2, 20065
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Fig. (4): (A); Microphaltus minus, adult, X1(.s. (B); Maritrema kilanensis, adult. X400.
(C&D}); Microphallid metacercarize. X100.

Mansoura, Vet. Med. J. Vol. VUI, No. 2, 2006
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Fig. (6A); Petaslgar skejabini, adul(, X100. (B): Eclynostomatid metacercariae. X100.

Fig. (7): (A): Giardia sp. cyst from crayfish (unstained), X400. (B); Cryptosporidlum parvum oo-
cyst from crayflsh (unstained}, X1000. (C); Cryptosporidlum parvum oocyst detected In
rat {aecal pellets (stalned by modified Z(ehl-Neelsen technlque), X1000.

Mansoura, Vet. Med. J. Vol. VII, No. 2, 2005
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Fig. (8): Adult heterophyld trematodes in histopathological sections of simall intestines of exped-
mentally Infected pupples wilh metacercariae obtained from crayflsh and shrimp (H&E).
X400.

Fig. (8): (A); Developmental stages of Cryptosporidium parvurm tn histopathological section in 1l-
eun of experimentally Infected rat with Cryplosporldium parvum oocyst abtained f(rom
ccayflsh (H&E), X400. (B).Glardia trophozolte In histopathological seclion in duodenum of
experimentally infected puppy with Gjard(a sp. cyst recovered [rom crayfish (H&E), X400.

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