
J・Pro【ozooI．Resリ9，26－31（1朔）  

C叩ヅrJg力個J997．汎用脱肌“知佃舟Ⅷ伽W融此血血両脚M血糊  

LightMicroscopicStudiesofSalTOCyStisspp．InfectioninCattle  
SlaughteredinThree DifferentAbattoirsinMetro Manila  

FLORENCIA G．CLAVERIA′RENEEJOY FAROLAN′  

MIRIAM ROSE MACABAGDAL，ALVIN CRISS′RENE SALVADOR  

AND ROIMA SAN－PEDRO LIM  

β柑JogyD叩dr抽ど扉′C口上Jどggげ5cfg”Cビ′De上β5β損u〃iγどrSffy－州南摘九  

九／′Aひど〃此．M〝”血′川前廟油槽．  

Reeeil■ed15May1999／Accepted25M孔y t999  

Keywords＝BovinesaTC∝yStOSis，SEZrCO叩Stis，Lightmicroscop）1PhiLippmes・  

ABSTRACT  

Examinationofmuscletissuesofcarcassesof370importedBrahmanbreed  
Cattle slaughteredin three different abattoirsin Metro Manila revealed an  

infectionrateoflO・8％・ThreemorphologlCallydifferentmicroscoplCSarCOCyStS  
Wered6teCted；thesphericalandradiallystriatedorhirsutecystswiththickcyst  
Wall（Type1）；the sphericaltoovalcystsexhibitingthinnercystwall（Type2）  
COmparedto Type1；and the spindlershapedto elongateeystswith prominent  
COmPartmentalized arrangement of zoites separated by septae・Sarcocysts  
morphologyandtheirhostlocation suggestSaTrOCyStishominisandSanoqstis  
CruZiasthemostlikelyetiologlCSpeCies・Theinfectionsnotedmayeitherbelocal  
Orimportedin orlgln．In theabsence ofany documentedstudies on］ocalor  
imported bovine sarcocystosisinthe countryto date，theseinitial貢ndings are  

Valuable・However，forfuturestudiesonultrastructuralanalysISOfthesarcocysts  

andthecystwal1to connrmspeCiesidentincation，and experimentalexposure  
Studies to determinethe probable dennitive host（5）of SaftlOqStis species are  

neCeSSary・  

INTRODtJCTION  

EarlierpublishedreportsinthePhilipplneShavedocumentedthepresence  
Of sarcocystsin musCles of waterbuffaloes typined by the Philipplne Water  
buffalo（Arambuloetal・1972；Manueletal・1983）withSaTrOCyStisjhsiformisas  
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the commonet101ogicspecies（lbngsonand Molina1978；Manueletal・1983；  
Parairoetal．1988）．lngroundmeatsoldin publicmarketsandsupermarkets，  
zoiteswereisolated（Tbngson1960；TongsonandPelagi01978）whichledthemto  
suspectthatitwasamixtureofmeatfromcarabaosandcattle（＝Carabeeり・While  
sarcocystosisiscommonlyreportedinfectlngCattleworldwideincludingthosein  
New Zealand，namely SaTCOCyStis mEZi，SbTrOCyStis hominis and SaTrOCySEis  
hit7futawithcanids，primates，andftlidsasdefinitivehosts，reSPeCtively（Dubeyet  
al．1989），in the Philippines，however，Studies on bovine sarcocystosis are  
altogether wanting．The present study sought to伽d out the occurrence of  
SaTrOCySti5infectionincattleslaughteredinabattoirsinMetroManilawhichserve  
asoneofthemainsourcesofmeatbyFilipinos・   

MATERIALSANDMETHODS  

Muscletissuesfromtheesophagus，CerVix，heartandlowerandupperlirnbs  
of370cattlecarcasses，age3－11yearsoldwereobtainedfromtheVitaslnspection  
Board，PasayAbattoirandSanJuanMunicipalitySlaughterHouse，al11∝atedin  
Metro Mar．i）a・Slaughtered cattle wereal1Brahman breedimported from  
Australia and New Zealandwhich were keptin farms and other maintenance  
facilitiesin Batangas and PangasinaninLuzon，and Davaoin Mindanao for  
approximately3－4month5tOfattenprlOrtOtheirshipm¢nttOMetroManilafor  
slaughter，inspection，anddistributiontovariouspublicmarkets・Supermarketsand  
restaurantS，aSWellastomeatprocesslngCOmpaniesin theMetropolitan area・  
Sarcocystsin musclesweredeterminedbygrossinspectionandexaminationof  
unstainedmusclesmearpreparationsusingNikonphotomicroscopicModeleclipse  
E400．Muscletissuesmearsthatwerepositiveforsarcocysts were玉Ⅹediniee，  
cold2．5％glutaraldehyde and were processedfor TEM（ModelJEOLlOlO，  
Japan）attheBiomedicalResearchUnit，St・Luke’sMedicalCenter，QuezonCity・   

RESULTS AND DISCUSS10N  
Ofthetotal370cattlecarcassessurveyed，40（10・8％）wereinfectedwith  

sarcocystsoccumnginthemusclesoftheesophagus，Cervix，1imbsand heart■  
1nfection rates were19．24％，10．40％and2．50％among cattlesurveyed atthe  
Pasay Abattoir，SanJuanMunicipality Slaughter Houseand Vitaslnspection  
Board，reSPeCtively・Despiteasignincantlyfewerfemaleca血eusedinthesurvey，  
maleandfemaleindividuals showednosignificant differenceiTltheirinfection  
rates．withthegenerallylowgradeinfectionincattlecarcassessurveyedatthe  
VitasInspectionBoard，SOmePOSitivecasesmayhavebeenmissed・AIso，thelow  
infectionratesin cattle notedin threedifferent slaughter facilities may suggest  
either the absence ofhlfection or existence ofanearly stage ofinfectionin  
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imported cattJe prlOr tO Shipment tothe PhilipplneS，Or reCent eXpOSure tO  
infectionwhilethecattlewerekeptinthefarmspr10rtOtheirtranSPOrttOMetro  
Manila．  

F嬢・1一 柳廟纏瑚廠q画室短m伽励mu長じles・鬼糎1面的姐頬パが巨桐1  
（djさm咄声l載）ダmき；B＆C；取匹2withせiin呼減価dl隈dねm離菅r±4輝明α  
血m離鮮≒130ダm灯和一紬ダm）・払瓶脚伽脚弛l鹿串嘩噂鱒蜘l扉感海南幽帽蘭醐  
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ThreemorphologlCal1ydifftrentmicroscopICSarCOCyStSWereObservedin  
unStaiJledmusclesmears・Typelexhibitssphericalandradia11ystriatedorhirsute  
thick－Wa11edsarcocystsmeasuringabout120－145（Fig．1A）．Type2issphericalto  
OValinshapewiththincystwa11（Figs．1B＆1C）・Type3exhibitseitherspindle－  
shaped or fusiform to elongate cysts with prominent compartmentalized  
arrangementofzoites．Thespindle－Shapedcystsinthestriatedandheartmuscle  
tissuemeasure150－200ymby12－24pmindiameter（Fig・2A）；andtheelongate  
CyStSinstriatedmusclesmeasure330，4507Emby30－40ym（Fig・2B）・Developing  

OryOungCyStSWerealsopresent・  

Fig. 2. Microscopic cysts from 
the heBJt（A）andlimb（B）  
muscles．Note：COrnPa巾ICntaLized  
mgementofzoitesw仙septal  
pa正idons（arrows）．A：15q〝mX  
20J－m；B＝41叫mX30′‘m・  

Severalattempts tolocalize sarcocystsin unstained muscle smears for  
histologlCalprocesslng and TEM were unsuccessfu1・Thelow gradeinfection  
generally notedinthe muscletissues andthe possibility of damage to the  
sarcocystsbyphysicalapplicationssuchasheat（Salequeetal・1990）andpressure  
mayhavecontributedtothedifncultylnreCOVerlngSarCOCyStS・Mqjorityofthe  
cattlecarcassessunfeyedwereintheagerange3－6yearsold，andifassumlngthey  
wereinfected，the sarcocysts may stillbe developing or youngand werethen  
highlysensitivetodamage・Muscletissuesmearsposltiveforsarc∝yStSthatwere  
processedforTEMyieldeddamagedultrathinsectionsandcouldnotbeusedthen  
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forlight and tranSmission electronmicroscopy．Consequently，ultrastructural  
Studiesofsarcocystscystwal1vitalintheidenti石cationofthecysttypeandthe  
SpeCies（DubeyetaL1989）wasnotpossible．  

ThelightmicroscopicdescrlPtLOn Ofthe three sarcocysts and their host  

locationpointtoSaTCOCyStishominis（RailljetandLucet1891）Dubey，1976for  
SarCOCyStSTypesl＆2，andSarroqstiscT・uzi（Hasselmann1926）Wenyon，1926  
forsarcocystslサpe3，aSthemostlikelyeti0loglCSpeCies．SanocysEiscruzibeing  
highly pathogenic andthe most prevalent speciesinfectlng Cattle worldwide  
includingthoseinNewZealand，hasbeenreportedoccurrlnglnStriatedandheart  
muscleandPurkenjicellsofthebrainincattle（Dubeyetal．1989）．Considering  

thatthecattlesurveyedinthepresent studywereimportedfromAustraliaand  
NewZealand，itisljkelythattheywerealreadyinfectedpriortotheirtransportto  

thecountry．Consideringtheexistence ofbubalinesarcocystosisin thecountry，  

SOmeSPeCiesofwhichmaybeinfectiveto cattle，theimportedcattlemayhave  
beenexposed toinfection while jn open farms for3－4months prlOr tO their  
ShipmenttoslaughterfacilitiesinMetroManila．Intheabsenceofanydocumemted  
Studies onlocalorimported bovine sarcocystosisin（hecountry todate，these  
initialhdingsarevaluable，However，forfuturestudiesultrastruCturalanalysISOf  
thesarcocystsandthecystwalltoconfirmspeciesidentincatiom，andexperimental  
exposurestudjestodeterminetheprobablede伽itivehost（s）ofSaTrOCySfisspecies  

documentedinthispaperareessential．   

ACKNOWLEDGMENTS  
ThisstudywassupportedbytheInternationalFoundationforScience（IFS）  

Stockholm，Sweden，reSearCh grant number B／2652－1，andin part by the  
University Research Coordination Office and the College of Science Research 

FundoftheDeLaSalleUniversity－Manila，PhilipplneS．  

REFERENCES  

Arambulo，P，Tongson，M・＆Sarmiento，R，1972，SarcosporidiosisinPhilipplne  
Carabaos．P揖g．ノ．1セr．〟gd．ノノご53－59．  

Dubey，J・，Speer，C．＆Fayer，R．1989．Sarcocystosisincattle（Bosfaurus）．pp．l－   

112．Jn：SarcocystosisofAnimalsandMan．CRCPress，lnc．，F］orida．  
Manuel，M・，Misa，G．＆Yoda，T．1983．HistomorphologlCalstudieson bubaline   

SarCOCyStOSisinthePhilipplneS．PhiL．）．停f．Med．22：24－36．  
Parairo，］リManuel，M．＆Icaldo，F．1988．Ultrastructuralstudiesofthecystwall   
Of SalTOCyStis spp・jn Philippine carabaos（Bubalus buba］is）．Phil．）．陀t．  
AJIJm．ぶc～．J4J40－54．  

、～∫・   



BOVINE SARCOCYSTISINFECT10N   

Saleque，A，Juhal，R＆Bhatia，B．1990．EffectoftemperatureOntheinfectivity   
OfぶαⅣ0叩∫r≠ぶ〝把ねcんgrfα憬inpork．抽J．A〝仇由d．j6ご343－344・  

rIbtlBSOn，M．1960．The occurrence of sarcocystic meatin the uP（SIC）  
Cafeteria，URJ．1セナ．肋d．4．・38－39．  

Tbngson，ML＆PelaglO，M・1978・A study on theincidence of SaTrOqyStis   
trophozoitesi11grOundmeatsoldasbeefinMetroManila・PhiL・J・帖t・A  
ぷcf．4ご159－166．  

Tongson，M・＆Molina，R・1979・Light and electron microscope studies on   
SaTrOCySEissp．ofthePhilippinebuffaloes（Bubalusbubalis）・PhiL・J・抽E・Med・   
Jβ．・16－31．  

∴■   


