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ABSTRACT   
ln this paper weare firstpresentlng the results oftransmission electron  

microscopy5tudy of endogenous development（meroBOny and gamogony）of  
Eimeriaprocerainpartridges（Peldlxpefdlx）toBetherwithdurationofmerogony  
andgam（〉gOny▲   

INTRODUCTION  

Coccidiosisis animportant disease of chickens and other Galliformes 
WOrld－wide，andis recognized as a problem associatedwithintensiverearlng  
（Reid，1990）．There are somesimilarities，mainlyin farm－breeding systems of  
Wild birds e＿ g．Partridges whenin stress situations，but also during the  
introductionoffarm－bredpartridgestothewild，Whencoccidiosismaycausehigh  
losses．IntestinaLlesionsirlCaeCalcoccidiosis of chukar partridges has been  
describedRuff，1986aswhitishcaecalcoreseventhoughthecaecalwall，Which  
didnotappearthickenedordamaged・LittleisknownaboutthefinestruCtureOf  
theendogenousdevelopmentalstagesofEimeriaspeciesir）partridges・Thispaper  
descnbes ultrastructural features of merogony and gamogony in the most 
pathogenicspeciesEimeriapnxleraWhichcausecaecalcoccidiosisofpartridges・   

MATERIALS ANI）METIlODS  

One－day－Oldpartridgechicks（PeTdixpeTdix）weremaintainedincoccidia－  
freeconditiomsinspeCialcages，untilthebeginnlngOftheexperiment・0riginof  
thepartridgeschicksisfromtheHungarian，CzechandItalianfarmsandkepton  
the Univers］ty farmin Rozhanovce for 3 years，Partridges were fed an  
unmedicatedcorn－WheatrationthroughoutallexperlmentSandhadfreeaaessto  
WaterrTwo－Week－Oldpartridgeswereexperimenta11yinfectedwithasuspenSionof  
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sporulated oocystsofEimeriapn）Ceraatadose35，00000CyStSperChicken via  
CrOplntubation・  

BymeansoftransmissioTle］eetronmicroscope studieshavebeenrnadeof  
theintestinalwa1lofcaecain12hrs，36hrs，48hrs，96hrs，andlO8hrs after  
infection to observelhe endogenous developmentalstages（meroBOny and  
gamogony）．SmallpeaCeS Ofcaeca werefixedimmediately after removalin a  
mixtureoffixatives（2．5paraformaldehydeand2．OMglutara］dehyde）・Osmium  
tetroxideO．2Msolutionindisti11edwaterdilutedl：1withcacodylatebufferwas  
used as postfixation solution at a concentration ofl・0％，The samples were  
processeduslngCOnVentiona】techniquesandembeddedinT）urcupanAMC・Semi－  
thinsectionlドmthickwerecuLonaPyramitomeLKBandultrathin－SeCtionson  
an LKB Nova ultramicrotome．Sections were collected on copper grids aJld  
stainedwithleadnitrateanduranylacetate・SampleswereobservedusingaTesIa  
500at80kV  

hrspos（jnfection．Schizonts（S）areencJosedirltheparasitophorousvacuoles（PV）and  
lomted close tothe hostce）1nue］ei（HN）nearmicrovi11ous borderofcaeca】cpithel・  
2．400x．  

・こJ   



ULJRASTRUCllURAL STUI）Y OF EIMEJUA PROCERA  

REStJLTS  
We observed the first coccidian stages12hrs post－infectiorl．Numerous  

immatureiirst－generationschizontsoccurredintheepithelialce11sofcaecalcrypts  
WithintheparasitophorousvacuolewhichwasLimitedbyasing］emembrane（Fig．  
1）・Thirty－Sixhourspost－infectionthis丘rst－generationofschizontshadmatured  
Withmicronemes，rhoptry，andinnerandoutermembranesofmerozoiteswere  
Clearlyvisible（Figs．2and3）．Youngsecond－generationschizontswereobserved  
inthelaminapropriaofcaecalcrypts，48hrsposトinftction（Fig．4）．Matllration  
Of．third－generation schizonts occurred96hours post－infection（Fig．5），during  
Whichektomerogonyoccurred（Fig．6）．Intheearlystagesofgamogony－108hrs  
post－infection－numerOuSyOungmaCrOgamOntSWerenrStfound，inaslnglehost  
Ce11（Fig・7）・Youngmacrogamontsenclosedinparasitophorousvacuoleappeared  
tobein contact withthe outer surface ofthe plasmalemma byintravacuolar  
VeSiclesIWithinthe parasitecytoplasm wereGolgicomplexesandfoodvacuoles  
（Fig．勘．  

Fig・2 EleetronmicrographofEime′由pr∝era36hrspostiTlfection．SectlOnthrough  
twomatureflrsトgeneratjonschizontswhjcharesituatedproximaltothehostcelJnucJei  
（HN）．ParasitesareencIosedinparasitophorousvacuoles（PV）．3＿（）（X）x．  
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ng．3Hi帥即m卿爪c如n（紺「淡一酢neralionm叫忙∫d如瑠Ofg如血p胱鯛36  
hrspostinfee“om・Crosssectionthro帽hant8dorp姉Ofmerozoit（ME）・MicronモmモS  
（Mいhoptry（RHい－Ⅲer（IM），andouter（OM）membr弧巳areaPparent・6，け00x・  

Fig・4 恥ung second－geneTation融izontof肋riap′Ⅷ的4S hrs匹頑infection 
SchizQTltSare叫acenttothehostceIlnue［eus（HN）帥denclos声dfotheparasiLOPhorcIUS  
VaCuO】8（PV）．3，400x 

露   



ULJRASTRUCTURAL STUDY O「E／MlfluA PROCERA  

Fig・5SectiDnisthrougtlmaturethifd－generafionschizont（S）ofEirnedapr（）eera96hrs  
irlfectibnlMerozbjtes（M）areJo飴tedontheperiphery oftheschizontntlC［ei（N）of  
me【OZOite5．5．000x．  

Fig・6Electr（淵micrographQfektomerogonyofEimenaprocera96hrspostinfectlOn・  
LJnngittldir）a】sec【ionthrough third－generation sehjzon（（S）、nlerOZOites a代eOmPletely  
devebped（M）．3，監00x 
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DISCtrSSION  
Since the endogenous development ofEimeria p7VCeTu has not yet been  

Studied，thisis afirstreport・Merogony begins4－12hrs post－infectionandthe  
firstthreegenerationsschizontsofEimeriaproceraoccurredintheepithelialcells  
Ofcaecalcrypts・Ninety－Sixhourspostinfectionwefoundmaturethird－generation  
schizontwithmerozoiteslocatedontheperipheryoftheschizont（Fig・5）・Tnthe  
maJOrlty Of Eimeria speCiesin otheThosts which have been studied thus farl  
merozoitesoriginateatthesurfaceofschizonts・Chobotaretal・（1969）described  
theformationofinvag．nationsorinfoldingslnaSChizontasa‖ektomerogony‖・  
ThemacrogametesofEimeriaspeCleSare relatively uniformintheirfine  

structure（rIbddetal．，1968，GajadharandStockdale，1986）・Theydevelopinan  
electron－1ucentparasitophorousvacuole，Whichisboundedbyaumitmembraneof  
thehostce11・Thismernbraneundergoesfolding，reSulting LnmanylntraVaCuOlar  
folds・ThecellboundaryofthemacrogameteofEimeriapn）Cera，aSWe11asother  

Fig・7NL・merOuSyOungmaCrO甲mOntS（MA）、Iocatedinonehostcell（HC）・Hos（Cel】  
nucJeus（HN）isadjancedtoparas・tOPhorous vacuole（PV）withmacrogamonts，and  
locatednearthemicrovi”ousregion（MV）ofcaeealepithel・2，000x■   
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F晩翠∵馳u喝maC印gamQntenClo髄dim p乱托隋叫orou良Ⅷ伽Ole（鱒）．Ⅰれ細y紙舶1且r   
機由des′（1V）∬e既盗聴随dim pam台itoph如uSVaC叩1eiNuel如い脚）匹柁i鯖几uel織r   
memb細8（P），nuCle¢抽s（N吼触通v卿Pl鶴（FV）鱒Sit山地dne甜Gol産i那問ー抑S 
（G）一声，000x、   

轡既l郎虜触騨muS戯椚だア奴ぢ弧Si如Of a unit membmne w池und6rlyl喝  
OSmi叩hyliemateriaLIntravacpolarfubvL儲S、areSittlatedatthece11su蝕e戚the  
関機軸録画日時折廃餌紅顔紙料雨tb触ho駄ぢ乱ScbolIys餌k血ndSL班度数（1963）  

甘指t d梯ribes tbese stfu組ユreS and 餌g芸擦ted that tbe 伽n組on of these  
軸腹壇蜘加計印加ぬW舶tr納SpPrtQffna随daIktw℃£ntぬparasite弧d主恕h朗t  
¢dL T鹿developlngm鋸汀Qgam醜SOr戯聯血ダ和Cβ相即eCha臨地d次d by a  
rel細velylar書e nuCIeus with alar騨 80mp肛t nuぐIeolus．Tbe¢舛0が器mis  
granuIated amd eontaiJISlipidinclusions．The most prominent cytoplasmi¢  
inclusぬmsa陀也ewalト鈍mI喝bdi¢SOftyp61and2w地丸a鮎ー艶正ili貴血恥  
Biverisetothec＞uterandinnerlayersoftheooqstwall（Sdhotyseck，1979）．The  
Wa11一払rml喝bodi餌inyQu噌maGぬg祈nりn臨Of月J椚g殖夕胱打昂珊経Il刷筈1鵬  
h8urS阿St－infection触）ml卸酢Ⅴ寧扇des appaTently d頭Ⅴ怒d抒0In也66ql登i  
appara暮鵬弧dappぢⅣhomo睾ぢn鞠uSlyo印血phylic（Rが．7and奮）．   
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