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ABSTRACT  

The pathology of Tbpanosoma evansiinfbctionin Yankasa sheep was  

StudiedusinBanisolateobtainedfromthebloodofaninftctedcarnelslaughtered  

at Kar10Abattoir，Kano State，Nigeria・PathologlCalchangeS affectlng Various  

OrganS Were nOtedincludingpale andanemic carcassesand seriousatrophy of  

adipose tissue・The major grosslesions observed werelymphadenitis，  

1ymphadenopathy，andspJenomegaly．  

Histopathologicalchangesin theinfected Yankasa sheeplnCluded fatty  

degenerationinvoIvlng hepatocytes，erythrophagocytosis，and haemosiderosis  

associated with focalareas of hepatic necrosisin chronic cases．Glomerular  

necrosis，and that of proximaland distaleo11ectlng tubules，mOnOnuClear cell  

infiltration，andcongestionwereobservedinthekldneysofdleT・eVanSiinfected  

Yankasa sheep・Otherlesions associated withtheinftctioninclude emphysema，  

PuJmonary congestion，and diffuse mononuclear cellinfiltrationinto thelung  

parenchyma（pneumonia）・Therewerenosignincantfindingsintheorgansofthe  

COntrOIsheep．  

Theresul（S Of this study haveindicated thesusceptibility ofthe Yankasa  

Sheeptothe T・eVanSiisolateLThefullgeneticallycharacterizatiollOftheisolate  

WaS，however，nOtCarriedout．  
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INTRODtJCTION  

Path0loglCalchangeS due to trypanosomosisinruminants have been a  
Su句ectofintensiveresearch（Edwardsetal．1956；Lososandlkede1972；Ikede  

1979；Saror1980；Sekoni1992）．However，mOStOfthepublishedreportswereon  
TIvivax，T．bruceiandT．congoLeTZSe（IkedeandLosos1972；Saror1980；Sekoni  

1992），With1ittle attention to path0logicalchanges occurringin T．e  
infectionsinruminants．Some ofthefew reported pathologicalchangesin the  
OrganSOfT・eVanSiinfectedrabbitsandgoatsincludeddegenerativechangesinthe  
SPleenandlymphnodes，Whichinterferedwiththeimmuneresponseofthehost  
（UcheandJones1992）．0therlesionsoccurredinthekidneysandheart．Similarly，  
1ymphatictissllehyperPlasia，muSClllaratrophy，neCrOticfociintheliver，kidneys，  
Spleen andlungs，and bronchopneumonia have been reportedin goatsinfected  
WithT evansi（Ngeranwa etal．1993）．The observed histopathologica11esions  
ineluded necrosis of hepatocytes，myOCardium，and kidneyswittlmOnOnuClear  
Cellularinfiltration・Spleniclymphoidhyperplasiaandthatoflymphnodeshave  
beenreportedininfectedgoats（Ngeranwaetal．1993）．  

ThepresentstudywascarriedouttoinvestigatethepathologicalchangeSin  
YankasasheepfollowlnginfectionwiththeT．evaTZSiisolate．   

MATERIALS AND METHODS  
働和肺病血血殖  

FourteenlntaCt maleand female Yankasa sheep，aged between9and13  
months，WerePurChasedlocallyandconditionedforaperiodof9weeksprlOrtO  
thestartoftheexperiment．ThesheepweredewormedagalnSthelminthinfection  
uslng OralNemafax＠at the rate of7．5mg／kg body weightL They were also  
sprayedwithasolutionofSupona㊥（She11，London）againstectoparasites・They  
were subsequently keptinatick－andny proofedpen andmaintainedon hay，  
COnCentrateS（COttOn Seed mixed withgrain offal’s），and salt－1icks．Water was  
suppliedadlibitum・Attheendof9weeksofconditionlng，theywererandomly  
dividedi11tOtWOgrOuPS，andmonitoredforanother2weeksforthepurposeof  
obtainlng baseline pre－infection data・they werealso screened and certified  
negative for T．evansiandother haemoparasites prlOr tOinoculationwith the  
isolate．Sixsheep（2malesand4females；Groupl）constitutedthe non－illftcted  
controlgroup，Whiletheremaining8（5malesand3females；Group2）formed  
theexpenmenta11yiTlfectedgroupLNumbertagswereusedtoidentifythesheep・  
The T・eVanSiisolateusedinthestudywasobtainedfrom thebloodofa  

naturallyinfected camelslaughtered at Kano aba［toir・SamPles oftheinfected  
blood were obtained行IEDTA，tranSpOrtedimmediatelytothelaboratory，and  
examiJleduslng thewet film rnethod・Twomi11iliters ofblood，POSltivefor T・  
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evansi，WaSinoculatedintravenouslylntOadonorsheep．nordertoharvestaLarge  
numberoftheisolateforsubsequentexperimentalinfectionoftheYankasasheep・  
When the donor sheep developed parasitemiaof3＋（three．’plusesl’；20  

trypanosomes per x40neld）for2consecutivedays，it wasbled viathejugular  
Veinandtheinfectedbloodwasco11ectedinEDTAandsubsequentlydilu（edusing  
Phosphatebufferedsalineglucosepr10rtOinoculatlngtheYankasasheep・Eachof  
theinfectedsheepreceivedapproximately2・0×106parasitesasestimatedusingthe  

improvedNeubauerhaemocytometermethod（Petana1963）・Theinoculatedsheep  
Wereallowedtogothroughthefullcourseoftheinfectionwithouttreatment，  
Thesheepweredailyobservedforanyabnormalbehavior．Allsheeptn－  

extTemis were humanely ki11ed andimmediately fo1lowed by postmortem  
examination．   

G′p∫j・d乃dんf∫J叩血〃わわg‘C（‡Jev（‡山αJわJ肌  

Post－mOrtemeXaminationswereconductedontwocontroIsheepandthose  

that were ki］1edin－eX（Tt，mis as a result of theimfection．Gross pathologlCal  
examinationsofvariousorganswerecarriedoutonthecarcasses・  
Cerebrosplnalfluid，1iver，and bnemarrowimpression and brain squash  

SmearSWereprePared，StainedwithGiemsa，andmicroscoplCallyexaminedunder  
X400叫ective．  

Sectionsofthe］iver，bonemarrow，lymphnodes，kidneys，heartandlungs  
WereObtained，鎖xedinlO％bufferedneutralformaline，andprocessedmanua11y  

uslng Technicontissue processor．Thetissues were sectioned at5p and stained  
uslngH＆E・SamPlesobtairledfromthetwocontroIYankasasheepweresimilarly  
PrOCeSSed．   

RESUIJS  

Thecarcassesoftheinfectedsheepwereanemicasindicatedbypalenessof  

thetissueandthemucousmembraneS，eSpeCiallyinthosesheepthathadchronic  

infection．Generally，SplenomegaLyandlymphadenopathy occurredin al！the T．  

evansi－infectedYankasasheep．  

ThecarcassesofsheepP3046andP3041hadpetechialhemorrhagesonthe  

abomasalmucosa・However，SheepP3O35hadcongestedlungwithsomeevidence  

Of parenchymalinnammation（pneumonia），hepatomegaly，Catarrhalenteritis，  

enlargedadrenalglands，andoedematouslymphadenitis．SheepP3036，P3037，and  

P3038hadre］ativelymphadenitisandsplenomegaly．   
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rrhblel・CourseofinfectioninYankasasheepinfectedwithTbparzDSOmLZeVanS  
andperlOdwhentheywerein－eXtremis．  

1dent航cation  Periodin－eXtremis   

Number  （Daysposlinoculation）  
Coursedfinfection  

Pjl伽  

P3038  

P3041  

P3035  

P3037  

P3036  

4
～
7
1
4
4
3
5
9
 
 

Acu鹿  

Acute  

Acute  

Acute  

Chronjc  

Chr（）niC  
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Considerable histopathologicalchangeS OCCurredin a”the tissues and  
OrganSOftheinfectedYankasasheep，However，SuChchangeswerenotobservedin  
thetis′suesofthetwocontroIsheep．  

a）Spleen  
HistopathologlCally，the spleenoftheinfectedYankasasheeps上10Weddense  

lymphocyteproliferationatthegerminalcenterswhichextendedilltOtheredp111pI  
Haemosiderosis and haemosiderin－1aden macrophage occurredin the spleen of  
SuChinfectedsheep．ThesefeatufeSWeremOreprOminentinsheepP3036which  
WaSin－eX（Temisonday59postinfbction（Fig．1）．Similarfindingswereobserved  
inthelymphmodesoftheinfectedYankasasheep・  

Figurel・ Photomicrograph of the  
SPleen of7りpβ招β∫〝朗d e棚俗fil血cted  

l知Ikasashe叩（P3036）showi喝dense  
lymphocyteproliferation（LP）invoIving  
血e gemina】centers amd血e red pulp・  
Note splenicaJtery（SA）andtrabacul且e  
（T）．（H＆E，×400）  

b）Liver  
Theliver oftheinfected Yankasasheepshowed centrilobuJar and other  

focalareasofnecrosis・Hepaticerythrophagia，haemosiderosis，andhaemosiderin－  
1adenmacrophagesoccurredinsheepP3041，P3038，andP3035（Fig・2）・  
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持糾糎2，P加tomicrograph白f血eliver  
げp却呵ゆ卯ゆ郎御感抽旗喚‖和郎如  
She印 rP3036）shol再ng centhlobut訂  
hepat叫舛e n∝rO5is（CN）・Notecentra】  
vein（CV）．（H＆E，×400）  

C）鼠idney  

Non，SuPptJmtive glomertll（）nephritisinvolving th¢ prOXimaland distal  
COlleetingttlbu）eswitha陶wmononuclearcellin茄1trationandcor）geStionwere  

Obs宅、rvedinthekidneysoftheinfectedYankasasheep（Fig・3／）・  
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Fi書ure4．Photomicrographof伽Iumg  
O門功姐御伽掛川細雨鵬鵡dY由比血相  
Slle叩（P3ひ11）showing mo¶OlluCl′e且r  
辞11（MC）inf抽血on む適puImon叩  
Oedema（0）．（H＆E，X4聞）  

DISCVSSION  
The results of the present study have clearly shown that the major 

histopathologicalfeaturesofinfeciioninYankasasheepwiththeT evansiisolate  
includeIymphocyticproliferationingerminalcenters oftheSPleenandlymph  
nodes，haemosiderosis，a11dhaemosiderin－1adenmacrophages・Thesechangesare  

indicative of extensive mononuclear（：ellular reaction due to the efrect of  

trypant）SOmeS Onthe organs ofthe T．evansEinfヒcted Yankasa sheep as was  
repor［edin T．bruceiinftctedrats（Nwaorguetal．1981）andT．evmsiinf如ted  
rabbits（UcheandJones1992）．  
The patholoBical changeS Observedin theinfected Yankasa sheep，  

Partieularlylymphadenitis，SPlenomegaly，andlymphoid hyperplasia，have been  
previouslyreportedinT．evansEi血tedMadrasredsheep（Saseendranathetal・  
1995）．．Thesechangesweresimi1artothosereportedinacute（LososandIkede  
1972）andchror［ic（Ⅵ血denInghetal．1976）T．vivaxinfectionincattle，SJleep  
andgoats．ThenecroticfociintheliYer，kidney，andthepneumomiclesionsseenin  
thetwoYankasasheepwithchronicinftctionagreewiththehdingsofNgeranwa  
モtal．（1993）illr．即d〃∫iin托ctedgoats．  

Theoccurrenceofhaemosiderin－1adenmacrophageinthekidneys註ndlungs  
of叫panosomeinfected sheep are attributed to hemorrhages as a fesult of  
haemolysisinvoIvingtheexpandedmononuclearphagocyticsystemasreportedirL  
TbT，uCeiinfecteddonkeys（1kedeetal．1977）andT．vivaxinfectedgoats（Saror  
1980）．Thismayalsobethecaseinthepresentstudy・  
SevereaTlemiawasobservedfollowingtheinfectionofYankasasheepihthe  

presentstudy．This wasdemonstratedby palecarcasses，Watery blood，andi11  
another aspect of the study，low erythrocyte counts，decreased hemoglobin  
eoncentrations，andlowpackedcellvolumes．  
ThehistopathologicdchangesfoIlowlnginfectionofYankasasheepwiththe  
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T・eVanSiisolate，eSpeCially asobservedin thechronic stage under thecurrent  
Studyhavedemonstratedthesusceptibilityofthisbreedofsheepfortheisolate・   
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