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ABSTRACT  

Theprecociousline，NnrP125，WaSaSSayedonitscharacteristicsrelevantto  

anattenuatedlivevaccine．TheNll－P1251inewasattenuatedtosuchanextentthatall  

chi．ckens did not exhibit any clinicalsigns by oralinoculationwith9xlO4  
00CyStS／bird・Incontrast，thesamenumberofoocystsoftheparentstrainkilledallthe  

birdsinoculated．The prepatentpedodofthelinewas shortenedaboutonedayas  
comparedwiththatoftheparentNnstrain・ThesecharacteristicsofNn－P125were  

Stable throughout repeated relaxed passagesin chickens－ Theline has an  
immunologlCalpotentialto the extent of that chickens received250r mOre  
oocysts／birdresistedthechalIengeconducted4weeksa触rvaccination・Chicksaged  

3daysormorewerebundtobesuitableforvaccination・Basedontheseresults，the  

Nn－P1251inewasrecognizedtobeanapproprlateSeedofanattenuatedlivevaccine  
agalnStEimerianecatrixinfection・  

INTRODUCTION  

Outbreaks ofcoccidiosiscausedby E・neCutrix have usual1ybeen seenin  

breeder－Pu11et－flocksaf［er12weeksofage・The diseasefrequentlyinflictsserious  

economiclossesduetoincreasedmortalityanddecreasedyieldoffertilizedeggs・Tb  

preventthedisease，anartificialimmur．izationanreliedonplannedinfectionswith  

fleldisolatesorvaccinationwithattenuatedlivevaccineshasbeenconsideredonlyan  

effective means，because coccidiostatics cannOt be applied to breederpullets aged  
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morelhanlOweeksbythestlpu］ationofthefeed－Safety－1aw・1nJapan，nOVaCCine  

aga－nStE・neCatrixisavailable－althoughthevaccineconsistlngOfprecociouslinesof  

E・1enella，E．acervulina aJld E．maxim（J（Nisseiken chicken coccidialtrivalent  

attenuatedlivevaccinenamedTAM）hasbeenmarkete止Tthasbeenknownthatthe  

precocio11Sline of E・neCatrix selected by Shirley and Bellatti，1984retained  

immunogeniclty apPrOPrlate tO an attemuatedlive vaccine．Therefore，We have  

establishedaprecociouslineofE・neCafrlxnamedNn－P125aimlngatdeveloplngan  

efrectiveattenuatedlivevaccine，ThispaperdescribesthecharacteristicsofNn－P125  

relatlngtOarlattenuatedlivevaccine．  

MATER［ALSANDMETIIODS  

几〃．山Jい．・  

The Nn strainofE・ne〔la（rix wasisolatedfroma頁eld sample ofehicken  

intestinein1972，andhasbeenmaintainedinourlaboratory・Theprecocious］ineNn－  

P125wasselectedftomtheNnstrainbyserialpassagethroughchickensofthefirst  

OOCyStSPrOducedduringinfections・Astheresultof30passagesinchickens，thepre－  

PatentPeriodofLheprecociouslinebecameaboutone－dayshorterthanthatofthe  

parentstrain－ThelineprovedtobcofE・neCatrixbythepolymerasechalnreaCtion  

OntheITSlreglOnOftheparasitegenorneuslngtheE・neCatrix－SpeCi坑cprlmerin  

COmbination with those払r other speciesthat were prepared by thel一一ethod of  

Schinezteretal．（1998）．  

C力i〔・んgJ凹．・  

SpeCinc－Pathogen－freechickcms（］ineM）obtainedfromtheNIBSLaboratory  

AnimalResearchStation，Kobuchizawa，Japan，WereuSedthroughoutthestudy・  

帖〔・〔・～〃〟J～〃円〟〃dC力〟JJビ〃gビご  

VaccinatiorlOf chickens with Nn－P1251ine was conducted byinfeed  

administration with oocysts、While the challenge ofim．T）unized chickeIIS WaS  

Pe正）rmedbyoralinoeulationwith50，OOOoocystsofNnstrain／bird・  

RESULTS  

C〃〝‡ク〟rJ叩′1妨腑血抑止血．l■わど仙g川〟ほ〃〃一戸ノ2∫／血α／1d肋1〃r‘血  

In groups often52－day01dchickens，degreesofinfection were compared  
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betweentheNn－P1251ineandNnstrainbyoralinoculationwithlxlO4，3xlO40r9  
xlO400CyStS／bird．Duringthe8－dayobservationperiod，allthechickensgiventheNn  

strain showed severe clinicalslgnS SuCh as anorexia，depression and bloody  
dropplngS，WheTeaSnOClinicalslgnSWereObservedinchickensinoculatedwithNn－  

p1251ine（rIbblel）．MortalitIeSWere60％andlOO％inthegroupsreceived3x104  

and9xlO400CyStSOftheNnstrain／bird，reSpeCtively・TherelativebodyweightgalnS  

in chickens administeredwith Nn－P1251ine or Nn strain were expressed as a  

percentageofthecontroIvalue・TherelativebodyweightgalnSOfNnstrain－grOupS  

markedminusvalues．InthegroupsreceivedtheNn－P1251ine，meanbodyweight  
galnSdecreasedinproportiontotheincreaslngnumberofoocystsdosed・Inthe  
groups received3xlO40rless oocysts／bird，the mean values did not difEer  

signincantlyfromthecontroIvalues（rIbblel）・00CyStSWereeXCretedinthefecesof  

chickensfrom6daysafterinoculationwiththeNn－P125Line，Whilefrom7daysaf（er  

inoculationwiththeNnstrain．  

Tablel・ComparisonofpathogenicitiesbetweerlEimerianecatrixNn－P1251ineandNnstrain・  

CoccidiumlnoculatedOocysts died／  ReLativebody BloodydropplngSatday  

／birda  tested  wt．gain（吼） 5   6   7 g  

Nn＿P1251ine  lxlO4  0／10  

Nn▼P125tine   3xlO4  0／10  

Nm＿P1251ine   9x】04  0／10  

Nn strain lxlO4  0／10  

NれStrain  3xlO4  6日O  

Nmstrain  9x川ヰ  10／10  

Control  O  O／10  
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a：Ten52rday一【）1dSPFchickens′groupwereinocu）atedwithoneofthesedoses・and   
observedfor8days・ThemeanbodyweightgainwassLgnificantlydifFbrentfromthatof   
thecontro］at p＜0．01（b）orat p＜0・00L（C）・Bloody droppings were scored，∩＝nO   
dropp］ngSOnthef）oorofacage・＋l＝Sma］Lamount，＋2：mOderateamount，＋3＝large  
amount．   

〃J▲～呵融扉加東動血那加加東附加・〟加d仲肋〃〃－Pノ25J血  

The52－day－OldchickensinagroupwereglVen3xlO4oocysts／bird，andthe  

duodenum，Jqunum；ileumandcecumof2birdsweresampleddailyfbr8daysand  
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examined histopathologlCal1y・The results were similarin allfour parts of the  

intestine，therefore．only findingsin thejqunum are shownin Table2．Schizont  

COloniesoftheNm－P1251ineweredefinitelyfヒwerinnumberthanthoseoftheNn  

Strain・Tissuedamagesrepresentedbyhemorrhagearldinflammationwerealsoslight  

intheNn－P125LinethaninNnstrain．These玩1dingscoincidedwiththeresultsofthe  

aforementioned gross pathoIogy．The maJOr and minor diameters of the 2nd  

generation schizonls measured on50schizonts and the number of merozoites／  

SChizontweresignincantlysmallerintheNn－P1251inethaninNnstrain（Thble3）．  

Table2・ComparisonofhistopathoJog■CalfindingsbetweerLElmerianecatrixNn－PL251irLe  

and Nl】Strain＿  

Observation ltems Coccidium Resutlsobtainedatpostinoculationday  

1 2  3  4  5   （i   7  8  

AverageNo，2nd NrlrP1251ine O O l．5 2．5 9．0 3．0 4．5 7．5  

gen．SclliヱOntSn  Nn strain t） 0 2．5 4，5 21．5 3l．0 24．0 柑．5   

Degree of NnP1251iTle O O O O O．5  0  0．5 0．5  

Hemorrhage♭  Nn strain O O O LO 2・O 3・0 3．0 2．O   

Degreeofb  NrトP】251jne O O O・5 1・0 1．0 1．O l．0 】．O  

inframmation  Nn strain O O l．0  2．0  2．0  3．0  3．0  2．5  

The52－day01dSPFchickenswereglVen3xlO4oocysts／bird，andthejeJunumSOf2birdswere  
examined histopathoJogECaJJy dailyfor8days・a：Nurr）bersofthe2ndBeneration sehjzonts  
Observedil－aCrOSS SeCtion of［he」e」t”umWere COuntedin2birdsdai］y，and（he averaBe  
numberis presented－b＝Hemorrhage andinflammatioTIWaS SCOredlLSlng followLng SCOrlng  
SyStem．0：nO grOSS］esions，1：Slight，2：mOderate and3：SeVeT＿Table shows a mean value  
CalculaIe（】wjth2birds／day．   

Tab］e3LComparisonofm叫Orandmil10rdiame（ersofthe2ndgeneration schizontsand  
numbersofmerozoites／sehizolltbetweenL：．necutrirrNmP125LineandNnstrain  

Coceidium MaJOrdiameter（廿m） h／1inordiameter（um） No．meroヱOites／schizont  

Me；1TI  SD  Mean  SD  Mean SD  

NnP】251jne  20．44  2．10  】5．4（〕 1，95  20．48 1．9う  

NIIStrair】  39．b8  5．45  29．60  4．79  67．66 1】．63  

「U・‥＝、・‥・‥・．‥・．、．・・・い∴・‥＼・・．・．．・＝い、．・‖‥・、・  

Withl汀Ieen7－day－01dchickensirleaChgroup，1mmunOIoglCalpotentialofthe  

Nn－P1251inewasassayedbyin－feedadministrationwith25，50，100，200，400，1，000  
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and10，0000OCyStS／bird．Af［erthevaccination，Chickenswererearedincageswith  

litteronthefl00rfor4weeks，andthenlOof15birdsineachBrOupWeretranSferred  
towire－fl00redcagesandchallengedwith5x104oocystsofvirulentNnstrain・The  

vaccination procedure，eVenwith the highest dose，eXerted no adverse e熊ct on  

ChickensasshownbythemeanbodyweightgalnSduringtheiTnmumiationperiod  
（Tbble4）．ThepatternSOfoocystexcretioninthefecesofchickensindicatedthatthe  

chickensofallthegroupsunderwent3recycledinfectionsbyingestionofoocysts  
excreted（data not shown），There was no noticeable relationship betweenthethe  

numbersofoocystsdosedandoocystsexcreted・  

Theresultsofthechallengeare／SummarizedinTable5・Tntheunimmuniヱed  

challengedcontrolgroup，70flObirdsdied，andtherelativemeanbodyweigbtgaln  

was－16．3，Incontrast，Onlyonebirddied（thegroupreceivedlOOoocysts／bird）in  

vaccinatedgroupsandrelativemeanweightgalnSappearedtobeimprovedcompared  
withthatofchal1engedcontroIs・  

Table4．ReLativebodyweightBalnSinthegrotlPSreCeivIngdifferentdosesof  
NnrP1251ineoocystsduringtheimrnunizationperiod・  

Relativebodyweightgain（％）  No．ofoocysts  

（dosed／bird）   0－2wks  O－3wks  O4wks  k
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SPFchiekens（7day－Old，15／group）weregivellindicatednumbersofoocysts，  
andkepton】i批rfloorfor4weeks 

伽血血血ぬ叩什址南川終・5・〟血血kβrリ8CCよw如〃  

Theeffectsofvaccinationwerecomparedbetween3－day－Old17rday－01dand  

14rday－OJdchickensbyimmunizlngthemasdescribedabove・Thenumberofoocysts  

dosedwas100／birdinalltheagegroups・Thechickensinal1threegroupswerealso  

glVen atrivalent attenuatedlive vaccine，TAM，Whenthey were3daysofage・  
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ChickensvaccinatedwithNn－P1251ineat3daysofagewerechal1engedwithNn  

Strain32days after vaccination，While those of other vaccinated groups were  

ChallenBed28daysaftervaccination．AsshowninrIbble6，allthe chickenstested  

developed a good protectiveimmunlty regardless of ages at whichthey were  

VaCCinated・In addition，the TÅM vaccine did notinterferewith theimmunizlng  

effectsofNn－P1251ine．  

Table5・Theresultsofthechallerlge（OChickensimmunizedwithNn－P1251ineoocysts  

Numbersofoocysts  died／   ReJative  
for immunization tested wt・galr．   
（dosed／bird）  

Meanlesionscorea  

DuodenumJejunum Ileum Cecum  
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50   

100   

200   

400  
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7／10  ＿1（；，3d  

O／10  100．0  

3，0  3．0  3．0   5．0  

0  0  0  0  

Thei■nmunizedchickenswerechaLlengedwith5xlO400CyStSOfE－neCatrlxNn  
Strain／birdar）dobservedforSdays，UCC：unimmunizedchallengedcontroLs．UUC：  

urlimmunizedurlChallerlgedcoTltrOIs・SignincarltlydifferentfromtrlatOfthecontroI  
WaSObserved at p＜0．05（b），at P＜0．01（c）orat p＜0．001（d）．a：Thelesion was  
SCOredus■rlgfo1low】rlgdegrees，0：nOLesions，l：Slight，2：rnOderateand3：SeVer．   

馳創世叩西畑闇融血明用机肋  

The Nn－P1251inehas high1yreducedpathogenicltyandone－day－Shortened  

PrePatentPeriodasshownbytheaforementionedexaminations．Thesecharacteristics  

WereStab］eduringnve seria］relaxedpassagesin4－Week－Oldchickens．Therelaxed  

passagesarestillinprogresstofurtherconfirmthestabilityofattenuationoftheline．  

DISCUSSION  

ThepresentresuJtsindicatedthosecharacterlSticsoftheNn－P1251inethatare  

relevant tO an attenuatedlive vaccine．Regarding pathogeniclty，thisline has been  

attenuatedtotheextentofthat，OnlyminorreductioninbodyweightgalnSOfchicken  

WaSinduced without causlngany ClinicalslgnS at the dosagelevelof9xlO4  
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oocysts／bird・ThesamedosageleveloftheparentNnstrainwascompletelyfhtalto  

chickens・Thedosageleveloflx10400CyStSOfNn－P125／birdexertednoadverse  
effectonchickenskeptonlitterfloorduringthe4－WeekimmunizlngPedod・Despite  

theNn－P1251inehadsignificantlylowpathogenicandreproductivepotentials，the  

line retaineditsimmunologicalpotentialto chicks aged3days and older，aS  
evidencedbychal1engcexpenmentSPerfbrmed4weeksaf［ervaccination・Thismay  

have resulted from recycling of the attenuated oocysts followlng VaCCination・  

Furthermore，adosagelevelaslowas2500CyStS／birdconftrredagoodprotective  

immunityonchickens．The4－Weekimmunizlngperiodadoptedintheprescntstudy  

Seemednottobetoolong，becauseithasbeensuggestedthattroublescausedby  
E．necalrixusuallyoccurredinchickens8weeksofageorover（McDougaldetal・  

1990）．  

Table6・ComparisonofimmunizlngefFectsresuLtLngfromdifferentagesatvaccination   

Ågeat djed／ Relativebody  Meanlesionscorea  
vaccinatiorlteSted wt．gairL（％） Duodenum 呵unurn11eum Ceeum  

70．Zb  o．8  

86．8  0  

＿16．3C  3．O  

S9．4  0．2  

3．4C  2．8  

】00＿0  0  

0．8  0．6  0．2  

0  0  0  

3．0  3．0  3．0  

3－day－Old  α10  

7－day－Old O／10   

UCC  7／10   

14－day－Old O／】O   

UCC  2／10   

UUC  O／10  

0
・
1
2
・
0
0
 
 

0．2  0．1  

3．0  2．6  

0  0  

Thechickensina】1groupswerevaccinatedwithlOOoocys（S／bird，andtheywere  
also vaccinated withtheTAM vaccine when they were threedays ofage・The  
chickens vaccinated wi【h NnrP125］ine at3days ofage were chaLlenBed with  
50，0000C，CyStSOfNnstrain／bird35dayspostvaceination，Whileothervaccinated  
groupsreceivedthechallenge28dayspo5tVaCCinatiorl・a＝Thelesionwasscored  
us■ng fbllowLng degrees，0＝ r10lesions，1＝ Slight，2：mOderate and3二SeVeT・  
SjgnifLCantlydifferentfrom［hatofthecontroIwasobservedatp＜0・Ol（b）orat  
p＜0■00】（C）・  

Thein－feedadministrationofoocystswasadoptedinthepresentstudy，Simce  

the preliminary examination showed thatin－feed vaccination surpassed the  

vaccinationviadrinkingwaterinthatfluctuationinimmunitydevelopedby4weeks  

post－VaCCination wasminimalinthein－feedvaccimation▼However、Otherdelivery  

methodsmayalsobeapplicable，becauseuni允）rmprOteCtiveimmunltylnChickensis  
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boostedbyrecycllngOftheattenuatedoocystsfollowlngVaCCination・  

AnattenuatedmultivarentvaccinecontainlngOOCyStSOfE・neCatri－randother  

SpeCiesofcoccidiahasbeenrecognizedtoexertgoodcoccidiosis－COntrOllingeffects  

OnCTliekensincllJdingbreederpullets（ShirleyandMi11ard1986；Bushelletal，1989；  

Evansetal・1989；Norton，CatchpoleandEvans1989）．Thepresentstudyrevealed  

that the Nn－P1251ineis able to serve as a safe amd effective vaccine fbr breedeT・  

ChickensduetoitsappropreateattenuationandimmunologlCalpotential．  
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