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ABSTRACT  

Succesfi of thp recently developed precocious vaccine for controlling 
coccidiosis jrL Chickenlargely depends on the exterlt Of  
immunolog川alheterogeneity among strains・In this study，SeVen  
Bingle－00CySt－derlved st∫・ain3 0f gj甜erj8 te′】eヱヱalsolated］h－Om Dhaka  
（T）91／1）．Mymensingh（M91／1．M91／2 and M91／3），Chittagong（Ch91／1and  
Ch91／2）nd Sylhet（S9】／1）disLricts of Bangladesh were compared for  
pal二hogpn】rTity and cross－prOteC十・ionin vivo・StraiL－M9］／1was found  
to be 打Ore paい】Ogenic compared しo M91／2 afld M9り3，and caused a  
signjfうcfltlt（P＜D．051depressiorlin weight gain and blood haematocrit  
values，and a higher TnOrtality，None of these thr・ee Strains were  
different froJT10ther strains．Twoimmunising doses produced a．solid  
homologous］mmunity．Following heterologous challenge vith straln  
Ch91／］，there was anincreased oocyst output and significant  
（P＜0，05）depressionin weight．gainin chicksiTTlnunised with S91／1．  
The results sljggeSt that S91／1waslessimTunOgenic than strain  
Ch91／1，although rlelther of these two stralnS Were different．from  
other strain5．Itis suggested that．thiEidifference was not due to a  
differencein fecundity or pat，hogenicity，ratherit was morelikely  
to be a fundamentaldifferen（ニein antigenic repertc・ire．   

INTRODUCT工ON  

ImJnlユnOloglcaldlverslty among sLrains or g上川e∫づa ace∫tVuJj月a，  
EimeLlia m8XiTTILiElnd HimeT・ja mitis has been reported by a number of  
w〔）r・ke王・S（Joyrler1969，T∫Ong1974，Nort01t andIJeln1976，Jeff■ers1978，  
McDonald et al・1985・and7（arimnd Trees1989）・But studies  
comparing fleld stra1ns of gi爪eアユ8 とe月eヱJ丘 are few．Joyner an（】  
NDr†LOn（1969）made a coTDParative study betwee two strains of E，  
Le］nell員 and reported a differencein pathogenlCi．ty，although th  
st．rains were not ＝肘munDlogうcal】y different．Chapman（1986）  
demonstrated t人haL the differencein pathogenicity was related to a  
differen（：eirlGlucose phosphatei50meraSe（GP工）iE；OenZyme type，but  
Shirley et且1．（1989）did not find any relationship between  
isoenzYm、e type and pathogenicity．AlthoughimmunologlCaldiversity  
in g．灯料てhm∋ VaS detectノed t．o an extent where inc】uSlon of 乱 SeCC■nd  
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1ine was considered nece島野aryin precociouB VaCCine（Shirley and  
Bellattl1988〉，1ⅧmunOlogl¢且1heter（）geneityin g．te′ほJj8WaS fbund  
to be very mini叫alexcept when homqlogousimmunity wasincomplete by  
the ¢rit寧rlon of oo¢ySt Output しKarl印 et al．1991ト Howevef・，Krylov8  
and Dlkovskaya（1975）repo土・ted tb包t cros畠一prOteCtlon b色tween 畠tr盆i舶  

of g．t印eユJa waslnc瑚plete．DeYelop叩ent Of pエーeCOCiousllne弓 Of  
GOCCidia offers an exce11ent pro血iBe Of cofltrOlling coccidiosisin  
cbicken by vaccin且tlon．Tb m8ke a wlde use of thi昏VaCClhe a  
succe8S，detailed studyintoimunoIDgicalvarlatl（）nS ktveen  
str阜ins of gj爪erja spp．i∈；neCeSSary－  
Thls p坤er describes a 叩叩parisロn 亡げ sev白山王1eld stra土ns of 且，  

亡edeユユa，the most pa七ho眉やni〔】白peCie昏Of chicken coccidla，for thelr  
pathogenicity and cross－prC－teCtionin vivo．   

MATERIAl．S AND MFTTlODS  

Chi亡』良二  

OTTe －d且y－ 01d工Iysex cockerel≦；Vere rearedin a爪et81brooderr c・n  
mesh floor．The chicks were fed a maBhlayer－ration without any  
anticoccidialdrug．Str・ict prec8Luti（〉nS Were taken to keep the chicks  
coccidia free，and tD Verify thi＄ faeces were examined twice weekly．  
Coccidl洩；  

Seven field stralns of g．teJ】eユj81solated from Dhak8（且．  
七e′】eJJa D91／1），Mymenslngh（g．te刀eユユa M91／1，H91／2 and M91／3l，  
Ghittagong（E．terIell＆Ch91／1and Chgl／2）and Sylhet（E．tenella  
S91／1）district苧Of 8angladesh were usedin this study．The st．rains  
werei881ated byinfecting 7 tolO Lday－ 01d chicks with a single  
Oocystand 血aintained t，hrough pa昌SageSin 7 t01（）－day－ 01d chick＄  
heldin filter top polycarbonate cages（Earim and Trees1990）．For  
condlユCting the experiments，OOCyStS Of comparable passage number，  
PerCent凱ge Sl⊃Orulation and ag曾 Were uSed・  声七udie坤：  
Six s；train5 Were eXaminedin t．wo experiment．s．The de革ignis  

sh⊂）Whin Tablel．Twenty8ne －day－ 01d chicks were weighed  
individually and grouped by rankingin groups oflO chick革in  
experinentland12in experiment 2．The chicks had access to a ma岳h  
b卵edlayerqratioTl】and water24 hours a day・The chicks were  
weighed every day tillthe end of the experiment onllday＄after  
infection．Daily oocy竃t OutPut Per bird was counted from 6 toll  
days p¢Stlnfectlonin some groups by a爪Odlried McMaster technl11ue・  
Blood haematoc工・it values or five chlcks r8ndomly selected f工・Om eaCh  
grDup Were eStimated on O，4，5】6and 7 days postlnfecいon u如ng  
a Microhae7TlatOCrit cehtrifuge 川ettich，Germ料ny）1  Im佃：  
SeVen straiTl畠 Were eX即れinedin three experi771entS，The designis  
shovnin Table 2．Each group had a totalc，flO chicks grc，uPed  
ranklng．The chlcks received 且 rir・Stlmmunlsing dose of O・5 Ⅹ  

…写0評三≡≡y…；≡y冒吉S。≡三色2王a≡…‡ヲ琵三1≡芸言2k≡yw…r≡e≡呂：‡1三：≡：3】≡ミ諾撞e  
sporulated oocystsIO days after the secondimmunising dose・The  
chicks were veighed on the days oflmmunising and challen′ge  
infections，and then eYery day tillthe end of いIe eXperlment on12  
days after challenge・Daily oocyst outputr per bird was counted by a  
modified HcMaster technique fro7TL 6 days after the firstimmunising  
dose．Faeces of controIchicks wer・e（ゝⅩa7TLined to det・eCt ar】y  
accldentallnfection．  

St且tlstics：  
Group mean blood haematocrjt values and weight gain weT■e  

co叫pared by 只tudents’t’tests（Bailey1981）・   
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Rm  
Pathogenlclt㌣：  
The results of the studies on pathogenicity are present・edin  

Tablel．The chicks produced oocysts on 6 days afterinfection with  

Tablel．Pat，hogenic differencein E．tenel］a：OOCySt Output．b】ood  
haematocrit values and weighL gain followinginfectjon with  
dlf■rerentstratns  

StrainHaema1 
♯  

ri 
O 7   

n 

；；； b   

…曇 …≡；害至言‡≡…≡‡…圭…‡ ……；…圭≡；  

＊ 

‥  王呂 …≡；≡…喜；…壬喜冒…≡溜 主≡；……b 器  
N。ne  36．0 土2．0 35．8 土1．ヂ   57．8 士 4．㌍  －Ve  

Experiment 2 
l  ‾‥一‾∴‾  

－  

＿  

None  None  35．4 土 2．1 35．8 土1．㌔  78，4 土11．ヂ  None  

Xm1 
1 

detected by daily counts in groups．  
＊ けe・anin the same colunn followed by sameletter・S ar・e nOt  
Significantly different（P）0．05）for each experinent／oocyst dcISe．  
＊＊ Allthe chjcks selected for bleeding were dead．  
ND：Not．done   

－●て■：－－．；：：－・：一∴：・ 
；：ニ1． 
depl、eSSjonlげa只 rirst二」nOtjced Dn 4 d軋yS afterlnfection and vasln  
lowestlc∇elon day 7 po≦；t－infeet．jc，n．Trlhe first sign bf effect on  
Weight．gain waFiSeerL On day 5 aft．erinfeetion with all the strains  
and doses，St・rain M91／1caused a Bignificant（P＜0．05）depressionin  
blood haemat・OCrit values and weight gain，and a］so caused a higher  
mte of me）rtality（results not Rhowlin Tablel）compared to strains  
M91／2 andト191／3．None of these sLralTIS Were hc＝イeVer different from  
Ot．her 写t＿rains ln t．his study．  

In mss【PrOteCtlonexperiments：  
The results of the cross－prOteCtion experiments arc pl、eEientedin  

Table 2・Two jmTTLunjEqing dof；e pr・Oduced a comp】ete homologous  
うm州一川1ty・ 

． 
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Output fて）110Wing 鼠eCOndimmuniging dose wasJnuCh reduced and was not  
detect，ablein faeces on and froT7112 0r13 days after the secorld  
imnunising do＄e（results not shownin Table 2〉．IrleXperimentlt．he  

Table 2．Cross－prOteCtion between strains of 堅．地上主旦：00CySt  
8utput and nean weight gain・   

加nislng Ch…王さ；；喜e？；制◎ weight＃（g用11DWlng        straln Tmunlsatjon Cha】1e nge  

取entl： 
M91／1  ＿，e  紺。．8土15．㌔＊  朋．6土6．げ  

M91／1  D91／1   1．4   198．8 士1ち．48  91．2土10．♂  
D91／1  1）91／1   －Ve  205．3土3l．㌍  93．6 土12，3a   

1  1  

Ⅳone  None  －Ve  204．7 士 30．タ  96．7土10．紆  

‾   ‾  ‾  
1－   

ー 
＿  ＿ 

None  S91／1   65．9   149．6土12．4a  47．4 土 7．1C  
恥ne  N。ne  －Ve   15ユ，8 土24．♂  83．7 士11．2a  
取nt3＝ 

。h91′1 1．4  1。4．9t13．♂ 79、3土1。．げ   

‾  
一 

ー － 

＿ 

N。ne  N。ne  －Ve   142．2 土10．タ  80．8土10．4a  

＠Tbtaloutput per blrd frt－m days6to12after challe噂e aS  
Ce 
。 

象 blean忌1rlthe 5I8ne COlumn followed by the same superscripts are not  
significantly（P）O．05）differ自nt for each experiment・  

chicks passed 見 few cIOCyStSin the faeces following het・erOlogc・uS  
chalユenge，althou紳 there wa自 98％reducti口n Cdmpared with respeCtive  
unimnunised challenged groIJPS・In experimerlt 2 and 3 theimmuni5ed  
chickS Which received heteroIogouβ Challenge with Ch91／1suffered a  
significant（P＜0．05）deprtゝSSiohin weighL gajn cc・mPared to the  
honolog叫S Challenged group＄ and the sentine］・Hot＜eVer Strain Ch91／1  
afrorded 8 tOtalprotecti8n against hetetrologous challenge with  
strain S91／1．  

mN  

The results of the present studyindicat，e thatintraspe（ニific  
dlfreT・enCein pathogeniclty exLsL＄in g．亡eJつe⊥石和8nd demonst・ration  
of this differenceln tw（）Separ争te eXperlmentノS SuggeStS the  
reproducibility of the results・Djffererrcesin pathogenicity between  
strain活 Of g．t（手刀eJj8 has a180 t）ee†lrepOrted earlier（Joyner and  
NortoIllg69，Shirley et al．1989），Wblr＝hlVere nOt related to   
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imTTLunOgenicity orisoenzyme type．The DOCyStS uSed for obtaining  
strains M91／1，M91／2 and M91／3 were from the sameis01ate obtained  
from a sample collected from†．he caeca of a chick at post－mOrtem  
examlnation．This suggests that any single speciesin anisolate may  
rontain heterogeneie populations with TnOre than oneinherent  
pl・Operties．  
In this st，udyitis evident that・imTnunOgenic diverslty exists  

between strairlS Of H．tenel］a even when the homologousimmurlity was  
complete．Tn earlierL Studies however（JoyneI・and Norton1969〉it was  
showrL that st」rains of’E．teneHa afforded a totalcross－PrOteCtion  
when the homologousimmunity was complete，and heterogeneity was  
demorlStrated only when the hom〔）1（つgOuR jmmunity wasincomplete by the  
crlt．eriorL Of oocyst output（Karim et al．1991l．The strain Sgl／1was  
appcared to be ユessimmunogenic than s†raln Ch91／1，although none c・f  
these two strains were different froIT［Other strainsin this study．  
As shown by Lhe TeSults of†，he studies on pathoger）icity and from the  
resしJlts of t．hel）nimmunised challenged chicksit can be concluded  
†．hat thisimnunogenic difference was not・due t（〕a differencein  
fec11ndity or paLhogeniLてity・ 

． 

heterogenモユjt，y may reflect，a bioIogjcaldifference between the  
strains，the detection ofincomplete crosspprotection even when the  
homologousimmunity was complete possjbly suggests that a  
f11ndament．E11differencein antigenic repertoireis morelikely to be  
thp caりFie Of this difference．Similar environmental conditions and  
the managemenL pract，ices to which Lhe・Strains were exposed further  
SuggeStS that thjs was no†′ dlle†・O any Selection pr・eSSure・  
rTlhr・r（JSults of this study confirm Lhatintraspecific diversity  

existingin E．teneJ］B has to be 亡OnSideredin successfuluse of  
precocinus vacclne．   
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