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AI主STRACT  

In a survey for sarcocystsin muscle tissues obtained from142water  

buffaloes（Bubalusbubalis），92（64．8％）carcasseshadsarcocysts．Macroscopicand  
two formsofmicroscopICCyStS，thespindle－Shapedorfusiform cystscommon］y  
OCCurringlnthemusclesoftheesophagus，throatandlimbs，andthe globularto  

OValcystswhichwerethedominantforminthediaphragmandcervicalmuscle  

tissuewerenoted．UltrastructuralanalysisofmacroscopICandmicroscopICCyStS  

andtheircystwallrevealedtwodistinctspeCleSOfSa7rO叩StisinfectingPhilipplne  
Waterbu肋loes・Thesearethemacroscopicspecies，SarcocyLdsJusqormiswhich  

has been previousJy reportedin the country possesslng highly－dendritic  

Caul浦owerrlikeproJeCtionsemanatingfromtheprimarycystwall，Withannulated  
microfibrils and numerous electron dense granules；andthe newly redescribed  
SaTrOCyStislevinei（DissanaikeandKan1978；Huong，DubeyandUggla1997b）  

exhibiting a cyst wallwithnumerous，minute hair－1ike villar protrusions with  

expandedor dome－Shapedbase，anintermediate finger－1ike，and distaltaperlng  

SegmentSWhichatsomepolntSJOlntOformconicaltufts．Ourfindingsrepresent  
the first report of S．levineiin Philipplne Water buffaloes supported with  
ultras（ructuralanalysis of the sarcocystandits cyst wall，andlikewise refute  
earlierpublishedreportsthata11microscopICCyStSinPhi］ipplneWaterbuffaloes  

aredevelopingformsofS．ルs押rmis．   

INTRODUCTION  

Earlier studies in the Philippines have documented the presence of 
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sarcocystsinmuscles ofwater buffaloes（Arambulo etal．1972；Manueletal・  
1983）．The macroscopicspecies，Sanocystisjhsyormiscommonly oceurringin  
waterbuffaloesworldwide（KanandDissanaike1978；Houngetal．1997a；Dubey  
etal．1989）haslikewisebeenreportedinthePhilippinewaterbuffalo，Bubalus  
bubalis（TbngsonandMolina1979；Manueletal．1983；Parairoetal・1988）・Light  

microscopICandultrastruCturalstudiesofbothmacroscopICCyStSOfvariablesizes  
and microscopic cysts conducted by Tongson and Molina（1979）1ed them to  
conclude that allsmal1bubaline sarcocysts are developlng forms of the  
macroscopic speCies，SanlOCyS（isカs的rmis．Manuelet al．（1983），likewise，  
reported morphological differences between bubaline microscopic and 
macroscoplCCyStS，andopinedthatthereareatleasttwoorthreedistinctspeCleS  
of SaTrOCyStisinfectlng Philipplne Water buffaloes．However，ultrastructural  
analysISOfthecystsandcystwallhasnotbeenprovided to substantiate such  
conJeCture・ThispaperpreSentSOurnndings oftwodistinctspeCleSOfbubaline  
SalTOqyStisthatlikewiselendssupporttoourpreliminaryobservationthatnota11  
microscopic cysts represent developing or young forms of the macroscopic 
SpeCies，S．Jus押rmisinPhilippinewaterbuffaloesr   

MATERIALSAND METHODS  

Muscletissuesampleswere obtainedfrom theesophagus，throat，Cervical，  
diaphragmandupperand10Werlimbsof142freshlyslaughteredwaterbuffaloes  
from hKO different slaughter facilities in Metro Manila. Water buffaloes 
onglnated from various provinces of Luzon，Visayas and Mindanao・Tissue  
samplescollectedasearlyasO600hwereplacedinproperlylabeledplasticbagsor  
containers，broughtin a cooler tothe Zoologyand Parasitology Research  
Laboratory，Science andl七chnology Research Center atthe De La Sal1e  
University－Manila，andwerekeptintherefrigerator，andifneededinthefreezer  
（－40Qc），priortoexaminationforsarcocysts・  

Sarcocystswerenotedthroughgrossinspectionofmuscletissuesamples，  
and examination of unstained muscle tissue smears with the aid of light 
microscopy・TissuesamplespositiveforsarcocystswerenxedinBouinlsfluidand  
processed followlngthestandard histologlC PrOCedure・H＆E stain was used・  
Likewise，1－2mm2tissuesampleswere鮎edinice－CO］d2L5％glutaraldehydeand  
weresubsequentlyprocessedfortranSmissioneIectronmicroscopy（TEM）atthe  
Biomedical Research Unit of the St．Luke■s Medical Center，Quezon City．  
Ultrastructure ofthe cyst wal1was analyzed using TEM（JEOし1010，Japan）・  
Examinationoftissue sections，aSWe11asdocumentationofsarcocystswasdone  
usingNikonphotomicroscope（EclipseE400，Japan）・Measurementsofcystsand  
histopatho10glCalchangesinbothhistoIoglCalandultrathinsectionswerenoted・  
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RESUuS AND DISCtTSSION  
Onehundredmaleand42ftmalewaterbuffhloes，ageranglngbetween5・5q  

17yearsoldwereusedinthesurveyforsarcocysts・Approximately98％ofthe  
142waterbuffalocamsseswere6－17yearsofage・Ninety－tWOWaterbuffaloes  
（64．8％）werepositiveforsarCOCyStSwithinfectionof72・0％and47・6％inmales  
andftmales，reSPeCtively・InfectioninthelO－17yearSOldgroupwas77・8％・This  
seems to suggest theincidence and maturity of Sal℃OCyStis spp・infection  
increasingwith hostage，anObservation consistentwithlthatreportedinpigs  
（Omataetal．1993）．  

Sarcocystsweredetectedinal1muscletissuetypeSwiththehighestdensity  
andfrequencyofdistributionintheesophageal（64r79％），throat（46・48％）and  

limbmuscles（49．29％）．Singleinfectionwithmacroscopiccystswereobservedin  
al1muscletissuestypeSeXCePtinthediaphragm，andwithapreponderanceinthe  
musclesoftheesophagus，throatandlimbs・SingleinfectionwithmicroscoplC  
cystswerenotedmorefrequentlylnallmuscletissuetypescomparedtoslngle  
infectionwith macroscoplC CyStS・Mixedinfections with macroscopIC and  
microscoplCCyStSWereCOmmOnOCCurrenCeS，aSWell・  

MacroscopICCyStSmeaSunngl－18mmlongandlr7rnminwidthembedded  
infreshmuscletissuearespindle－Shapedorfusiform，milkywhite，OPaquebodies  
lyinginbetweenmusclebundles（Fig．1）．ExaminationofunstainedandhistoL  
loglCal1yprocessedmuseletissues showedbothglobulartooval，andspindle－  
shapedorfusiformmicroscopICCyStS・Spindle－Shapedcystswerenumerousinthe  
esophageal，throatandlimbmuscles；Whiletheglobulartoovalcystswerethe  
dominantforminthediaphragmandcervicalmuscles（Fig・2），Withafewcysts  
R）undinthethroat，eSOPhagealandlimbmuscles・  

MacroscopiccystsexhibitType23cystwall（Dubeyetal・1989）withhighly  
branched or anastomoslng CaulⅢower－1ike prqJeCtions emanating from the  

primary cystwa11（Fig．3）・Thedendritic branches are hollow and contain  
annulated micro甫Iaments and electron dense granules．These ultrastruCtural  

featuresarecharacteristicofthemacroscopic specis，SaTrOCyStisjhsybrmis  
previouslyreportedinBubalusbLLbalEsinthePhilipplneS（rrbngsonandMolina  
1979；Parairoetal．1988），inMalaysia（KanandDissanaike1978；Dissanaikeand  
Kan1978），in Vietnam（Huongetal．1997a），andinIndia，Egypt，Romania・  
Brazil，andTurkey（Dubeyetal・1989）・  

With grossinspection of macroscopIC CyStS，there were no apparent  
histopath0loglCalchangeSOnhosttissues，andlargecystswereeasily removed  
fromthemusclemass．Inhistologicalsectionshowever，yOungandmaturetoold  
macroscopIC CyStS Showed displacement ofhost dssue and sarcolemma，with  
apparenttissue degeTlerationin some areas（Fig・1C）・lnfIammatoryhosttissue  

2汐   



＼、l〟t－り（ト＼Jハl＼11、l、、Ilり＼ll‖】しIlll－1＼l．＼＼二・＼ll．Rlll、トトヽl＿＝l♪  

鞠㍑牒峨舶用加齢蜘鹿画略画A沌蜘加吻机12ふ釘▼5卿）渦Di咋h軽噛印  
川・、、、l、＝・叶・ニIl〃＝lし（－、t、‖、、・H＝＝lヾlt・ti、、しいl＝＝か凧≠畑、へh、Il・‾ll∫…：：ミりl、：し  

∴－   



S＾RCOCYST［SINFECrlON PHILIPPINE WER BUFFWES  

Fig．3．A：UnstajTledmuscletissuesmear（esophagus）withfusiformcyst（160pmX45  
lJm）；B，C＆DUltrastruCtureOfS・Jus陶rmismacroscopiccystwa］1showingpr  
CySt W且1JwithhlghIy aTIaStOmOSimg cau］if］ower－1ike prqjections（CP）with E）rOmlneT［t  
rnicrofibriJs．No（e：neCrOt］C myOfibrllsarldmitochondTja（arrows）－Ground s11bslanCe  
（G、S）．BarscaIe＝B＝2J－m；C＝1／‘m；D＝0・5〃m・  
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Fig・4・A：UnstainedmuscJetlSSuCSmear（diaphragm）withglobuLaTtOOValmicroscopic  
Cy＄tS（diamete7＝30－40J川1）；B，C＆nUltrastruCture Ofthecyst wa11with ulldulating  
Vj11arprotrusiorlS beTltandrurlparal1e）tothecystsurfaDe（B）withconica］tufts（arrow  
heads）iIlthe dlStaltapeホTlg Segment（C），and expand専d／domershaped villar bases  
（arrows）inD・Note：ZOites（Z）irlSidecompartmerlt5，me（rOCyteS（ME），myOfibri1s（MF）  
狛dgrouTldsub或ancモ（G5）．Bar鉱山e：B＝2JJm；C＆D＝り〃乱  
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reactionwasnotevident．Inultrathinsections，damagetOhostcellswasmarked，  
Withaccompanyingnecrosisofbothmyo鎖brilsandmitochondria（Fig．3B）．  

There are／Striking similarities between the macroscoplC andmicroscopIC  
fusihrm cysts as viewedwithlightmicroscopy．Theseinclude their seemlng  
predilectiontomusclesoftheesophagus，throat andlimbsassitesofinfection，  
sarcocysts containing zoites packed into compartments with prominent septal 
partitions，and possessmg a cyst wallexhibiting hair－1ike prq】eCtions・These  
Observations suggest thelikelihood of spindle－Shaped microscopIC CyStS  
representing developing forms of S．Jhstfbrmis．Inthe absence however of  
t）1trastructuralanalysisofspindle－ShapedmicroscopICCyStSPreSentinallmuscle  

tissuetypesexamined，andinthelightofanotherType23macroscoplC SpeCies，  
SaTrOCyStisbqgblonisrecentlyreportedinwaterbufhloesinⅥetnam（Hounget  
aI．1997a）showingsimilaritiesanddifftrencesincystwallultrastructurewithS・  

Jhs陶rmis，itmay bepremature toassume thatthey areallindeeddeveloping  
CyStSOfぶ．ル両伽Ⅶ正  

The globular to oval microscopic cysts show compartmentalized 
arrangementofzoiteswithseptalpartitions．Thecystwal1consistsofnumerous，  
minutehair－1ikevillarprotruSionsemanatingfromtheprimarycystwall（Fig・4）・  

VillarprotruSionshaveaneXPandedordome－Shaped basecontainlngnumerOuS  
PrOminentelectron densegranules，anintermediatefinger－1ike segment，anda  
tapenngthindistalsegmentwhichatsomepolntSJOlntOgethertoform conical  
tuf【s．TheintermediateanddistalsegmentsofthevillarprotruSioTISarebentabout  
90degreesandrunparalleltothecystsurface・  
Theultrastructureoftheglobulartoovalcystsdocumentedinthispaperissimilar  
to that of the newly redescribed microscopIC SpeCies，SafrOCySEislevinei  
（Dissanaikeand Kan1978；Huong，DubeyandUggla，1997）occurringinthe  
esophagus，tOngue andstriated muscles，and exclu＄ivelyinthe myocardium of  
WaterbuffhloesinVietnam（Huongetal．1997b），andwiththatofS・CruZiinca  
（Dubeyetal．1989）・InthePhilippineandVietnamS・levineishowdifferencesin  
CyStSize，Which may beattributedto differencesinthematurlty Ofthe cysts  
studied．Thediaphragmof35carcassesshowedglobulartoovalmicroscopICCyStS  
only，andcerviealmuscles、hadmixedinfectionswithmoreoftheglobularcyst  
th餌1fusiform cystspresent・Thesedatasuggestanapparentpredilection ofthe  
PhilipplneSILevineitothediaphragmandcervicalmuscleincontrasttotheheart  
musclesintheⅥetnamstrain・ThispaperdocumentsthenrstreportofS・levinei  
in Philipplne Water buffaIoes supportedwith ultrastructuralanalysis of the  
sarcocystanditscystwa11，andlikewiserefutesearlierpublishedreportsthatall  
microscoplC CyStSin Philipplne Water buffaloes are developlng forms of S・  
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