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ABSTRACT   

A studytoelucidatethemajn speCiesofcoccidjawas carriedoutonbreeder  
hare rearedin an Umbrianintensive game breeding faTTn and on」uVenile hare  
reared firstin cages and subsequentlyin9protected areasin the Province of  
Perugia qtaly）．A totalof2，100faecalsamplesfrom game hare were collected  

monthlybetweenJanuary1990－December1993．Resultsshowedthatcoccidiawere  
notpresentin the breederandjuvenilellare keptin cages；COnVerSely，Eimeria  
Lq，OrLsandE・SemEscu桓Eaweredetectedinthejuvenileharerearedineightofthe  
PrOteCtedareasbutshowedawid巳rangeOfvariability．InadditionE．TVberEso7u，  

E．townsendi，E．hungaricaandE．eu′叩eaWereisolatcdfromthedeadharereared  
inoneprotectedareawithahighcoccidialprevalence．   

INTRODUCTION   

Coccidiosisisconsideredtobeamostfrequentparasiticinfectionbothinwild  
andinfamedhare．meearliestreportsontheetiologyofcoccidiosisinthegenus  
Lqpus date back to1923（Nieshultz）．TYle Eimerian parasites occurringin the  
SPeCies ofthe genera L甲uS，Sylvilagus，and OTyCtOlagus were first morpho－  
logicallydifftrentiatedbyCarvalho（1943）and subsequentLytheirhost－SpeCificity  
WaS rePOrted by Pellerdy（1956）・rIlleSe Studies based on cross－infection  
experiments clarified much of the earlier connlSion by providing a detailed  
assessment ofprevious reports onleporine coccidia and describing seven host－  
SpeCificspeCiesofEimeriafromthehare（L甲uSeu′叩aeuS）（Davies1963）・  
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PREVALENCE OF COCCIDIAIN HARE   

Epidemi0loglCalandetiologlCalstudiesoncoccidiosisbothinwildandfamled  
harehavebeencarriedoutinseveralcountries（Pastuszko1961；Novaketal．1966；  
Bouvier1967；GoJemansky1975；KutzerandFrey1976；Shellner1979；Soveriand  
Valtonen1983；Chorust1984；A11gower1989）．Italian reportshavedescribedthe  
status ofthis parasi10Sisin hare rcarcdin various regions（Ballahni1966：  
Francalanciand Manfredini1970；Gallazziet al，1983，199O；Leoniet al．1986；  
Polietal．1988；Ravqjolietal，1988；TbrTaCCianoetal．1988；Calnardaetal・1989：  
Mazzonidella SLella et al．1991；Sacchiand Prigioni1991；ヽ七rdone et alL1991；  
Zanniet aJ．1992；Poglayen et al．1994）．However，1ittleis known about the  
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incidence of coccidiosis in hare reared in Umbria except the short reports 
Tacconietal．（1992，1993），andnoreportsonthespeCiesofEimeria，harboured  
thesehare，havebecTIPublishedtodate・   
rnle aim ofthe present studyis to charactcrize taxonomically the speCies of  

Eimeriaisolated rrom the hare rearedin Umbria，and to derine bctter the  
PreValenceofcoccidiosisinthesehaTe・   

MATERl＾LS AND MErrHODS   
This■Study t光ganin1990in order to detect the prevalence of the genus  
Eimeriainthe breeders rearedin cages jnapublic game fann（Torre Certalta－  

Umbria－Italy）andinthejuvenileharereared from30to75daysofageincages  
（rrbrreCertalla）andthenputinprotcctcdareasuntilllOdaysorage■Afterwards  
thejuvcnilcharewerereleasedforresIockingofwild－1ifcrcserves・  

β柁edビrJ   

Seven hundred and fifty raecalsampIcs from50braces，rearedin separate  
woodencages（rIbrreCertalta），WereCO】tectedbetweenJanuary1990toDecember  
1993．Theco11ectionofsampleswascarricdoutmonthly・  

ノ〟V（，〃よJe力〟柁   

Atotalofl，350faccalsampleswerecoIIectedbetweenJanuary199O－Decembcr  

1993．Ofthem‖7were co11ected from thcharc when rearedin separate wooden  
cages（Torre Certal【a），andl，233wcrc collected from the hare whenlivingin  

protectedareas・rll－CCOllectionofthesampleswascarriedoutmonthly・  
g打山化肌用且舶   

Nineprolectedareas（calledC，K），eaChconsistingofaboutlha（60％cultivated  
tx：anS，CeTeals，Surlflowers；40％densebushandwoodland）were setupinUmbria  
（rrhblel）．Pellets wiLh eoccidioslatS and water were supplied adlibitumin each  
arca．Tb avoid the admission of domestic and wild anilnaIs，rhe areas were  
SurrOundedbytwolayersofnets150cminheightwith12rnmholesandwith50  
CrnOfthenetunderground．  
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ThblelEnvironmentalchaTaCteristicsofthenineprotectedamas  

motectらdATeaS  

C Flat，SunnyareaWithgrassl肌d  
D Vbryhilly，WelL－drainedrtx：kyarea  
E Hillyare＆withpasturesandbushIand  
F  Slightlysloplng．Wet，hillyaJ℃awi（hgrasslandandwithoutstones  
G  Flat，Wet訂ea  

H Mostlynat，Welト血aineda托a－1／4w∝畑抑d  
I  VeryhillyamwithYariouscrops，graSSlar）dandl／4wodand（thelarges（ama）  
J  VeTYhillyamawithpastLmSandbushland  
X Flat，WCt打田nearlakewi山pastu柁Sa爪dmomingdew  

Pα用∫Jわわg王C（】J以β椚i乃α′わ〃   

Faecalsamples（each sample consists ofbetweenthree to fourpellets，taken  
fromdifftrentpointswithineacheageand withineacharea）werefloatatedwith  
NaCl－hyperSaline solution（S．W．1，200）andthespeCiesofcoccidiawereidentified  
地sedondleOOCyStmOrPhologyandminimumtimeforsporu1ationasdescribedby  

Carvalho（1943）andPellerdy（1965）．  
Po∫トm∂rJg朋eズα椚f乃dJわ〝   

FourdeadharefromareaFweresubmittedtoourlaboratoryforpath0loglCal  

andparasitoIoglCalfindingsdurjngthesummerof1993．   

RESULTS   
PrevalenceforcoccidiainallfaecalsamplesisindicatedinThbles2and3．Ti1e  
morphologlCalcharacteristicsandsporu1ationtimesofoocysIS areShowninTable  
4．Theresultscanbesurnmarizedasfbllows：  

1）Allthefaecalsamples collectedh■Omthebraces andcagedjuvenileharewere  
negativeforcDCCidia（Tbble2）．  
2）Coccidiawerefoundinthefaecalsamplescollectedfromjuvenilehareinthe  

PrOteCtedareas；Onlyoneprotectedarea（C）wasCOCCidia－freewhiletheィemaining  
Showedvariousdegreesofcoccidialpreval巳nCe（rrhble3）．  

Thble2．PosidvltyLbrcoccidiainfaec且】samplesfrombreedersandjuvenilehare  

keptincages（January1990－Decemt杷TI993）  

N（川ranimals  NooffaecalsampIes Tb血l氾Sl丸和   

examined exmlned  ％  

Breeders  l（X）  

Juvenileh即℃  35（I  
¶血  450  
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Fig．2．Sporulated oo（ごySt OE  
軸、早e血a，  
BarlQ，劇l・  

Fiq．1．Sporuldted c■OCySt Of  
E加治せial喫ぬrl忌・  
軸ど1町画・  

ぎ1q．3．Sp椚1且t翠頑耶yStく〉f  
Elmぬ rd飯ftSぬi・  
B8rl町脚・  

Ei血erla towns邑hdl．  
恥rlD岬・  

野上領・5▲卿1雨二督d¢¢eySt Q雇  
蝕軋e上土ネh血dユーica・  
如18J珊・  

甘ま甘・6■ SpQfulaも語d8¢叩＄t8f  
El血efi為鱒．  
翫汀］畑イ柳・   
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Table3．Positivityforcoccidiainjuvenileh胱faecalsamples＊irlPrOteCtedareas  
（Ja什uaげ19卯－Dec巳mkr1993）  

po由ivilydeg托e（％）＊－  Tbtal匹｝Sl山ity  

＋  ＋＋   ＋十＋ ＋＋＋＋  （％）  
p和服氾托da代胤  

0．0  0．p  
l良6  

12．6  
14．8  

30．0  13、．0  
10D．0  

0．0   0．0   

10．0  
1臥0 12．2  

35．2  
14．1  

C
D
 
E
 
F
G
 
H
 
I
 
I
K
 
 

0．0  

1（i．6  

10．0  
4ユ．8  

50．0  
57．1  

100．O  
100．0  
100．0  

50．0  50．0  
35．0  （I5，0  

＊Nooftotal鮎catsamplesexamined＝1，233（Nooftptalhareexa血ned＝1，263）  
抽＋：（X℃yStCOunt／許（Ol】G）＝≦′50，000  
＋＋：0∝yStCOunt／gr（OPG）＝50，（氾0－150，000  
＋＋＋：（X㍍yStCOun晦r（OPG）＝150，000－300，0（船  
＋＋＋＋：（〉∝yStCOunt／訂（OPG）＝≧300，000   

7もb184Morpho10gic山charactcdsticsands四川lationdmeoro∝yStSfound血〉m  
血e血沈山5mplesexamin由  

P抽terS g．J甲ク′i∫g．∫β用加ゆJαg．／助gαr加古．わW舶g〃dJ且ro如r加乃g g．g嘩d   

Shape elongated ellipsoi血1 mund  ovoid  ovold cllipsoidal  

W誼1  山In  郎ck  tbirl  SmOOth  山ick  仇in   

W如LcQ10ur COlourless yellowish eolourlcss yellowish yellowish colourless  
brown   

Mkねpyle absenl  pre㌍nt  

5i虎伽叩） 28－38by 35－45by  
16－20  22－27   

軸血1ati叩dm8 2－3血ys 3－4days  

R讐き慧y pr脚I 
ab離  

absent  absent  presen［   

13－15by  36－44by  34－52by  

12－14  25－31  23－32   

2days  8days  ユー4days   

pl’eSent  absen（   PreSent  

preSeI】t   

26－34by  
15－20   

3－4days   

p托Seれt  

3）rRvospeCiesofEimefLawereisolatedfromallthepositivefaeca）samples．The  
SpeCies wereidentifiedas E．Lqporis（Fig．1）andE．semiscuk，ta（Fig．2）．Their  
血aracterizationisshownhT抽1e4．  
4）Fot）rfurtherspeciesofE．werede加担dfromtheintestinalcontentsofthefotlr  
dead harein area F．These wer8identined as E．TVberE30nl，E．Lownse  
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PREVÅLENCE OF COCCIDIAIN HARE  

hungaricaandE．eurcpea（Figs・3，4，5，and6）・rnleircharacterizationisreported  
inThble4・Aquantitativeevaluationofeachsinglespeciesprovestobedifficult，  
sincesomewereclearlyidentifiableonlyaftersporu1ation・  
5）Thepost－mOrtemeXaminationofthefourdeadhareshowedsevereenteritisas  
thecauseofdeath．Nolesionscausedbycoccidiosiswerefoundjntheliversof  
thesegame・  

6）Inalltheharesexamined血ehighestprevalenceofcoccidiawasobservedinthe  
latesummer－earlyautumnperiod・   

DISCUSSION   
Good health status represents one ofthe cruCialfactors for the successin  
restocking European hare（L叩∫JS eurq）aeLLT）・Itis essentialtoimprovetheir  
capabi）itytoovercomenegativeractorssuchasadverseenvironmentalorweather  
conditions，andphysicalstresscauslngVarylngdegreesofimpalrmentOfno皿al  
bodyfunctions・Parasitesplayanimportantroleinthepathologyofhareinthat as  
bioregulatorstheycaninnuencethedynamicsofthepopulatjon・SpeCialernphasis  
shouldbegiventotheclinica】formandinparliculartothesubclinicalformof  
coccidiosiswhichoccursfrequentlyinbothwildandfree－1ivlnghare・TTlereSults  

ofourinvestlgationhighlightedLwomainaspects＝  
1．Breedersandjuvenilehare，keptin cages，Werenegativeforcoccidia：thisis  
probablyduetoboththegoodmanagementconditionsandtheuseofpelletswith  
coccidiostats as food・The passageinlhe protected areas and the subsequent  
contamination withrelated coproIoglCalpositivlty，Can arise from the diffbrent  
feeding and／orthe environmcntalconditions ofthese areas and／or the possible  
contaminatjonbyfrcelivlngharea11ocatedinneighbouringwildlifereserves・lllis  

contamjnation may have occurrcd before the utilization of this terTitory for  
protected areas. On the contrary, the responsability of wild rabbits in the 
epidemi0logyofthisparasiticdiseaseseemsirrelevantowlngtOLhehost－SPeCificity  
ofthegenusEimeria，andtheprotectionglVenbythenetsagalnSttheseanimals・A  
widerangeofvariabilityforcoccidiapositivitywasrecordedintheeightareas（the  
protectedareaCwascoccidia－free）andlhehighestlevelsoftola＝）PGcountwere  
observed from the end of summer to the beginning of autumn when weather 
conditions（temperaLurC and humidity）are most favourable for oocystic  
sporu1ation・lnis season－related prevalenceisin agreemcnt with the studies  

conductedbyrlt：rraCCianoetal・（1988）andMazzonidellaStellaetal・（1991）・  

2．E．1qwris andE．semiscuk｝［a Werejsolatedfromallpositivefaecalsamples・  
ElmeriaLq｝OrishavebeenrccordedfrequentlyinItaly（FrancalanciandManfredini  
1970；rrbrraccianoetal．1988；Mazzonide11aSlellaetal・1991；SacchiandPrigioni  
1991）while E．semiscuklta WaS Observedin Tuscany（rrbrraccianoetal・1988；  
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PREVÅLENCE OF COCCTDTA TN HARE  

MazzonidellaStella，1991）andinⅦneto（FrancalanciandManfredini1970）to  
date．Itis noteworthy thatfourfuttherspeCies ofELmerLasuchas E．robeT・LSOni，  
E．fownsendi，E．hungarica and E．euT・叩ea Wereidentifkd from theintestinal  

COntentSOfthefourdeadhares・neabsenceofthesespeciesinthefaecalsamples  
Oflivlngharesis consideredtobe due to thelownumberofparasitesin血eir  
intestinalcontentsandtointeTmittentoocysticemission・Sincethemainpurposeof  
dlepreSentStudywastomorphologlCa11ycharacterizeEimeriaeinUmbrianhare  
rearedincaptlVlty，mOredetailedinvestigationsarerequiredforabetterdefinition  
Ofthe numerous behaviouralaspects of EimeriarL甲uS CenOSisespecia11ywith  
regardstothecoexistenceofotherparasitesthatmightinnuenceboththepathology  
and theimmunology status of these hare・Tn conclusion，rigid prophylactic  
measuresmustt光takenin山emanagementoftheareaswherelhehareareputin  
Ordertocud）thediffusionofparasites，thusimprovlngthehealthstatusofharefbr  
repopulation．   

REFERENCES  

Allgower，R．1989．EinigeokologischeAspektedesParastenbfallesbeim   
Feldhasen・Pp・224－229・hl：TransactionsoftheXIXCongressofthe   
htemationalUnionofGarneBiologists，Trondheim，Norwey．  
Ballarini，G・1966・QuantitativeaspectsinthedynamicsofEimeridaepopulations   
incenosiswithLq，uSe以′叩aeuS（SPaCeOftheintestinaltracT）．VeterinarLa   
加地咽り7．・252－262．  

Bouvier，G・1967・LesCoccidesrencontreesenSuisseehezlelievreghs（Lq）uS   
e〟′琴？de揖）．A朋・Pβrα∫fわJ．〝以椚．C（押pリ42．・551．  

Camarda，A・，Ianieri，A・＆Oreste，E・1989・PatologlaSPOntaneainavifauna   
SelYaticaeleporidiallevaticonmetodointensivo，pp．115－126．ln：AttiXI   
ConvegnoUmbriacami1989．BastiaUmbra9－10Giugno．  
Carvalho，J・C・M・1943・ThecoccidiaofwildrabbitsofJowa．1／rbxonomyand   
host－SPeCifici（y．JowaSta，CoL［．J．Sci．18：103－134．  

ChoruSt，K・1984・Dynamicofcoccidialinfectioninfreelivlngandcage－reared   
European hares．AcJd抜上．βr〃〟∫jご152－175．  

Davies】S・F・MリJoyner，LP・＆Kendall，S・B・Coccidiosis・Pp・152T154・In・・01iver   
andBoyd（Ed）EdinburgandLondon1963．  
Francalanci，G・＆Manfredini，L・1970・Ricercadegliagentispecificidella   

COCCidiosidellalepre（Lepuseur岬aeuS）．LaCLinica肋erinaria93：130－135．  

Gal1azzi，D・，Genchi，C・，Manfredi，M■TりRampin，T，＆Traldi，T・1983・   
InfezionlparaSSitarienellespeCleminori．JZ5：104－108．  

Gallazzi，DりRota，T・＆Facchin，E・199O，Causedimalattiaemortenellelepn   
delNordltalia．pp．22l－235．GestioneeProtezionedelPatrimonioFaullistico．  

83   



PREⅥ1LENCE OF COCCIDIAIN HARE   

AttiIelICorsodiAggiornamento・Brescia1989－1990・  
Golemansky，V1975．OntheCoccidia（Sporozoa，Eimeriidae）oftheEuropean   
Hare（L甲〟∫eu′叩aeuSL）inBulgaria・＾ctaZoo［ogicaBulqarica，3：39－47・  
Kutzer，E．（Vbn），＆Frey，H．1976．Dieparasitenderfelhasen（Lepuseu明，aeuS）   

in Osterreich．BerL Munch．77erarzt）．WschT．89：480，  
Leoni，A．，Grippa，G・，＆Aml，E・1986・Princlpaliendoparassitideileporidi   

selvatici（OrynctolaguscuniculuseLepusmediterraneus）inSardegna・Ann・   

J∫J．∫岬er∫β〃∫Jα22．■501－504・  

MazzonidellaSte11a，R，，Gubcr（i，Ⅴ，Farnetani，M・＆Trocchi，V・1991・   
StaglOnalitaejnnuenzadelladensiladipopolazionene11aemissionedioocistie   
uovadiparassitiintestjnalidellalepre（Lepuseuropaeus）・pp・785－786・In：   

PubblicazioniIstitutodiBioIogiadcllaselvagglna‖AlessandroChigi”・Posters  

N017．  

Nieschulz，0，1923．UberHasenkozidien（Eimerialq，OrtSn・Sp・）・DeuLsCh・   

rfgr（7ZJJ．1柏c力∫CJ：Jノ．・245－247．  

Novak，J・，Dyk，V＆Zavadil，R・1966・DieHcrs（paraSitenfaunader   
HasenverdaungsorganeinSudnlahrenundderSudslowakei・Sb・VyS・Sk・   
Ze椚云d．／g∫，F〔〟∴β〃町Jイ．・48．  

PastuszkoJ．1961，TheoccurrenceofEimeriinaeWenyoninthehareinPoland・   
AcJαPαr（7∫加わg血P〃Jの〃血タ．’23，  

Pe11erdy，l■・R1956・OnthestarusortheElmeriaspeCleSOfLq）uSeL↓′叩aeuSand   

relaLedspeCies・Actaljkf・Acad・Sc・l［ELrlgSr6，Budapest・  
PcIJerdy，LP CoccidiaandCocci（liosis・pP・1－657・AkademiaiKiado・Houseof   

theHungarianAcademyofScieI－CCS（Ed）Budapest1965・  
Poglayen，G・，Roda，R・，Zanni，M・L，AmeIldola，B・＆Pepa，M・1994・Parassi（i   

dellrapparatodigercntedellalepre（lJePILSeu叩・aeuS）nelleprovincedi   

BolognaeBoIzano・∫ビJビZわれど陀′どrJ〃drJdj∫・・193－199・  

Poli，A．，Manciantj，F．，Trocchi，Ⅴ，Vbrdone，M．＆rrblTaCCiano，G・1988・  
Influenceofpopulatjondens】tyOnSeaSCnalvariationsofparasiticinfectionin   
Europeanhare（LquJSelLTtPaeuL－Pallas）・pP・313－319・VtrhaT－lungstxrichtdes  

IntemationalenSymposiumsuberdieErkrankungenderZoo－undWildtiere・  
Sofia．  
Ravajoli，C，，Giovannini，AL，Trocchi，V＆GiuI－Chi，G・1988・Tndaginesulla   
gestionedellaLepreeuropea（J－q”Selm）PaCuSPallas，1778）nel】ezonedi   
npopolamentoecatturadel］aprovinciadiForli・ArnministrazioneProvincia  
Forlj．  

Sacchi，L．＆Prigioni，C．1991．Prevalenzaecaricaparassitariadacoccidie   
nematodiinleprlCamplOnaLeirlareePrOtCttede11a provinciadiPavia・Pp・787－   

788．In：AltilIConvegnoNazionale BiologiadellaSelvagglna，Bologna1991・  

84   



PREVÅLENCE OF COCCIDIAIN HAR   

5upplemento．  

Shellner，H・R1979・CausesofdeathamongwjldharesinBavaria，Berllnerund   
〟〟〃Cカe乃gr77ビrdrZ〟わ力el侮c如那C加・れ夕2．・302－303，  

Soveri，T＆Ⅵ1tonen，M・1983・Endoparasitesofhares（L甲uS（imidusL．and   
Lq）uSeuT7PaeuSPallas）inFinland．）．WTldL．Dis．）9：341－387．  

Tacconi，G・，Moretti，A．，Piergili－Fioretti，D．＆Nobilini，N．1992．Parasitic   
COnditionsingamebreedingfamlSinCentralItaly・p393・［n：Proceedingsof   

theXIXWorld■sPoultryCongressAmsterdam，20－24・September1992．  
Tacconi，G・，Piergi1i－Fioretti，D・，Moretti，A．，Nobilini．N．＆Pasquali，R】993，  
Incidenceofcoccidjainhare（Lepuseuro paeus）inCentralJtaly．p，125．Jn：   
AbstractsoftheTXInternationalCongressofProtozooIogy・July25－31．  
Berlin．  

Terraccian0・G・，Mancianti，F・＆Marconchli，A・1988・IndagineparassitologlCa   
nellalepre．Summa4：217－220．  

Verdone，M・，rrbrracciano，G．，Trocchi，Ⅴ＆Poli，A．1991．Dinamicadi   
POPOlazionidiLepre（L印〟∫euTqneu5，Pallas），preValenzaedintensitadelle   
parassitosi・PP．637－640．］n：AttiIISeminarioIlaliar）OCenSimentifaunisticidei   

VertebratilSupplemen－oa11eRicerchediBiologiade11aSelvagglna，XVI・  

Zannj，M・L・，Capucci，L・，Fabbi，M・・Giovannini，S・，Lavazza，A，，ThgliabueS・，   
Poglayen，G・，Roda，R・＆lbsse11i，A・1992・Programmadimonitoraggio   
SanitarioneJlalepre（LqpuseuT叩aeuS）inprovinciadiRavenna．Se／ezione   
V（ヲJgrJ〃βrJαJO．・1103－1108．  
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