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人もSTRACT   

surraoccursin all13reglOnS OfthePhitippnes particuIarly Regions213・and4in  
LuヱOnandRegions9、1Oand‖jnMindanao・BasedongovernmenIreportsfrom1989to  
1997，Carabao（SWamPburfalo）isthe mostcornmonIyaffec（ed（3β19cases），rO”owed by  
horse（3．430cases）andcattle（2，005cases）．Morla】ityraleishighestinhorse（345deaths）  
andleastincattle（122deaLhs），Thesefiguresarefarfrom（heactualnumbersofcasesand  
deathswhich have not been properly repor（ed due tomisdiagnosisand poor monilorLng  
SyStem・   

CLinicalmanifesta（ionsin cattle，Carabao and horseinrected withPhilippJne St171in of  
Tbpun（）S（Wn（＝VanSi．areintermittentfever，SeVereanemia，PrOgreSSivelossofeondition  
despLtefairly good appetiLe，1eg weakness，incoordination，PrOStralion，Circl］ng mOVementl  
runn］ngaimlessly，Suddenco11apseanddcathifnottreated・OtherclinicalsLgnSareSCrOta】  
swe］］ingandanestrusinruminants・Aborlionandcongenita］transmissionincattletlaVebeen  
observed．Infected anirnals may remain negative on blood examination bu（POSitive by  
mouseinocula（ion test，   

ConsiderabLeeconomicIossesduetosurraisestimatedtobeP44．8M（＄1，149，230．70）  
in nine years，eXCludinglosses altributable to decreased meat and milk yield，POOr  
reproduc（iveperformance，COS（Orlaborandmedication・   

INTRODUCT10N  

surraisadiseasecondition causedbyahaemoflagellateknownasTbran…P（”naeVanJ■i  
（Steel，】885）．AccordingtoSalmonand Stiles（1902）T・eVunL－iwasfirstdetectedin］901  
byDrsLSleeandKinyounfrornthebl∝肩ofrta（iveandimportedhorses・  
surra hasbeen knownin Tndia since】880asreported by Dr．Grifrith Evans（Sa］mon  
andStiles，1902）．Thein（roductionofsurrain thePhilippinespriorto1901isnotexactLy  
knovmbu＝thasbeen speculatedthatthebLoodparasite musthavebeencarriedto Chjna  
fromIndiaby Englishlroopsandlater（heAmerican troopscarrieditfrom Cllinato Lhe  
Philipp．nes・The detectionofsurraamong horsesinlhePhilipp】neSledto prohib摘on of  
landing any animalfrom the餌IilipplneSIo any par（Of Ltle United States of Arnerica  
（Sa】m（Jnand S刷es，1902），   
Surraishigh］yfataltohorses・Carabaos（SWamPbuffal∝S），buffaloes，Sheep，gOatSand  

P）gSareCOnSideredresistantto7二ev‘ln∫iinfection・TheyserveasimporLanlreservoirhosts  
Which may harbortheorganismswithoutshowng clinicaL marlifestations・However，these  
animalsa】sosuccumbtosurraifexposed（OSeVereStreSSCOndiLionssuch as】ong disLance  
travel，］ackoffeed，OVerWOrked，decreasedresistancedue（OSeCOndaryorconcurrenlviral，  
bacterialorparasiticinfection．  
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SYMPTOMATOLOGY   

Themain cljnicalstgnscommom tomost su汀a CaSeSare anemia，PrOgreSSivelossdr  
COndition Leading to emaciation despitefairly good appetitein many cases，remittent or  
intermi（tentmild to moderatefever．extreTT］e Legweakness，edemaofpendant partsofthe  
body，parOXySmaltrypaTlOSOmeParaSitemia，depression，reCumbency，prOStrationanddeath．  
Theothersignificant slgnS Obscrvedinsomecases aredecreased breeding efnciency．  

SCrOtalswellingin bu］ls．ramsand bucks，failure to comeinto heat（anestru岳）in female  
ruminanls（deJesus1963；deVillaetal．199］）；nerVOuSSignslikecirclingmovement，and  
trembling，un11Sualaggressiveness、runnlr唱aimlessLy and sudden coILapsein sevFreLy  
StreSSedandoverworked cattleand buffaloes．UrticariaL eruptlOnSand extremethjrst have  
beenobservedinhorses．Abor（ionincat此havebeenreported（Manresa1935；Cresencioet  
al．1994）．   

1n11goa（S aniflciallyinfected withT evanside Villa elal．（1991）recorded the  
followlngObservations：emaCiation，SCrOtalswellingln One OutOf eight males．keratitis，  
nervousslgnSinal］1）goats，fai1uretocomeinhea（in30utOf3females．pros暮rationand  
deathit19（81・8percent）outofllinfected BOatSWhich occurred［9to44days post  
infection・FeverwasnotobservedinalltheexperlmentalgoatsL   
InpLgS．intermittent fever、anemia，prOgreSSive Lossof condition，increased resplration  
andpneumonicsignswereobserved（8atolosandSomoray．1989）．   
In dogs，thecommon slgnS arekeratitis，anOreXia．icterus，parOXySma）fever，eXtreme  
legweaknessandemaciation（YuLue1931；Carlose（al．1970；Mirandaelal．1988）．   
Stx）ntaneOuSOT definiterecoveryin54surra cases正ter aninfectionpericd ranglng  
from31to304daysincattJeand24to321daysin water buffaloeshad been reported  
（ManresaandGonzalez1935；1936）．Chronic sulTainca（tleandcarabaostransformedinto  
hten（forminwhichtheanimalswereapparentlyhealthy♭utstillhartK）rSOmetryParLOSOmeS  
l血ieh are not demonstrated by thin blood smear examination but only by rnouse  
inoculationtest（MtT）hadbeenobserved．   

TRANSMISSION   

Surrais transmitted mechanicaJly ♭y blood sucking LnSeetS nOtably the horseflies  
（乃banus spp．），Stableflies（StomoやS CaLcLtTanS），buffaJo flies（L4PefVSia exig榊）and  
mo叫uitpes（Mitzmain1913；Kelser1927）－Nonblood sucking flieslike the houseflies  
（Muscaspp）canalsotransmit7：evansithroughfeedingfrornbloodoozingfromwound  
andmucousmembranc ofinfectedanimals．Ingestion ofrawinfected neatorblood by  
Carnivoresmayalsoeffecttransmissionofsurraorganisms（deJesus195］）LAcc8rding to  
Manresaand Gonzalez（1936）intra－uterineinfection was noL foundin15calves bomed  
frominfected mother．On the contrary，Cresencio et al．（、1994）presented evidence of  
CO一喝enitaltransmjssioninca】Ⅴ朗fmmr・gVα′扇l”Sltivedams・   

GOYERNMENTREPORT  

Based on山e Nationa】AmimalDisease Situalion ReF）爪Of the Bureau or Animal  
lndustry（BAI）from1989to1997，SurraOCCurSinall13regionsofthePhilippine／S・The  
totalnumberofsurracasesanddeathsincarabaos，Cattleandhorsesfrom1989to1997by  
regionisshowninTabLel．surraisparticularlypreva】entinRegion2（915casesand38  
deaths），Regi｛）n3（2，156casesand96deaths），Regior）9（JA98case5and22deaths）and  
Regionll（l．101casesand116dealhs）・  
Thetotalnumbrorsu汀aCaSeSanddeathsfrom19卵101997（9years）issbdwn  
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Tablel．Totalnumtxro［sumlrePOrLedcascs（C）anddeaths（D）b）：rCgionrrom19紳  

t（1l（渦7  

REGlON  CARABAO  CATTLE  HORSE  TOT＾L  

C  D  C  D  C D  C  D  
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Source：Na血nillAnima‖⊃iscaseSituationReport，BurcauorAnima】Indu雨ry，  
DepartmertLorAgncuLtllrC．PhilipplneS．CY1989to1997・   

inTable2．Thecarabao（Waterbuffal0）isthemostcommonJyaffectedspecies（3＄19cases）  
followedbythehorse（3A3Ocases）andcattLe（2j）05cases）・Themortalityratewashighest  

inthehorse（345deaths）andleastincattle（122deaths）・  

Table2．To旭Inumberorsurracases（C）anddcalhs（D）rrom19H9to1997，  

YEAR  CARABAO  CATTLE  HORSE  TOTAL  
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Sourcc：NatlOrLalAnimalDiseaseSituationReport，BureauofAllimalJndustry，  
Dcpartmen（OrAgricuhure，PhilipplneS1989－1Sウ7 

Thesefjgures arefarfrom therealoractuaJnumber offield sulTaCaSeSand mortaLily  
ratedueto non－repOrtlngbyanimaJownersandgovernment personnel、misdiagnosisand  
POOrmOnitorlngSyStembygovernmen（Offices．Amorerealisticnumberwouldbe5to10  
timcsthegovernmぢntreCOrd－1n theremo（eareaswhich arefarfrom g（）VernmeLl（CenterS，  
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SurraCaSeSanddeathsareseldomifalal】reportedbyfarmers．Anima［olⅧerSPr曲rto舞1I  

（heirskkaninlalseven attagreatloss・TheTIOnイepOrtingand poormoni10r］ngSyStemOf  
animaldiseasesin recent years、略啓arLributed mainly to thcimplementation ofIJOCal  
Govemmen（Code of1991whichdecentralized ordevoIved thefunctions，reSpO耶ibililies  

抑dgov宅rnanCeOfveterinarians，teChnician＄，diagnosticiansandlivestockinspectorsto the  

locaJgovernmen（Units・TheBureauofAnimaHndustrywasconvertediTltDaStaffagency  
fromthelinebureaupr．orto1991resultingintheworstdemoralizationamongtheanima）  
heaIth personnel・FurtIlermOre、mOStlive＄tOCkdiseases werediagnosed symptomatically  
without appropriatelaboratory e叉amination as most reBionaldiagnostic centersIack  
equlPmenI．facilitiesandsupplies，irlCludinghumanandfundingresotlrCeS．Thisisreflected  
in the records prior to1991両Iich were much higher than those recorded after thc  
implementationorthelヵcalGovern汀陀ntCdeor1991（Fig．1）．  
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Rgurcl－Nurnbcror＄umanddca（hrromI賂9．1997．  

Naturalfieldsurracasesingoats3Lrerarelyencountered．Sevencascsand2dcathswere  
recordedinRegion4in1995and6ca光Sand4deathsinRegionllin1997♭ytheBure荏u  
ぱAnim如Industry．   

EPIDEMlOl．OGICALREアORTS  

SemlogicatSludi朗：Ar馴鹿w♂publishedr8pOrtSl℃Vealedthafsufraiswidespreadand  
prevalentinthePhilippines．Kelser（1927）obtained50％of141carabaosamd22percentof  
54GattlefromvariouspartsofLuzonislandpositiveforr・et｝anSibycQmPlimentfixatiq11  
test（CFr）．Randalland Schwartz（1936）usir［g CFr obtained24．6percentof6lwater  
buffaloesandll．8percentof425eatIle pQSitivefor TlevansiinfecIion．Usir唱the same  
m如hodTopacoelal・（1938）found19・3perGentOf2A24buffaloesand2・54pefCentOf  
之14】粗任kI泊Sltive払rr・g相関ginrec紬n．  
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SporadicOutbreaks‥Severalsurraoutbreakshavebeenrerx）rted・Gomez（1926）sta（ed  
thatrecordsdonotrevealtherealsurrasituationinthePhi】ipp”eSbutfrom192ト】924a  
totalof398surra cases and388deathsin horses have been recorded．Yutuc（1935）  

mentionedthat L13cavalryhorsesweredesLroyedin1902duetoarlOl－tbreakofsurrain  
（heto、mSOfSta・Cruヱandl11a，PrOVinceofLagunatopreventthespreadofthedisease・The  
SameauLhorreportedthat85surracases（80horses、1carabao，2ca（tleand2dogs）have  
beenrecordedwtthinaperiodof14years（1919－1933）inmanytownsoflJaguna、islandor  
Luzon．  

Fernandezetal・（】960）reporledanoutbreak ofsurraattheAnimaLQuarantine Station  

OfthetiureauofAnimallndustryin Pandacan、ManjlawhereinoneSla．Gertrudesbulldied  
Ofsurra and7werefound positive for TlevanJ・iupon blood smear examination・The  
animalsconsisted of76cattle＝8wa－erbuffa［oesand8horses・Thepositiveanimals“℃re  
treatedwith diminazene acetura（e（Ganaseg伽renil）whilelhe other animals wi（h given  
PrOPhylacticmedication wtthantrycide prosalt．Thesame authorsmentioned a successfuL  
PrOPhyJacticmedication ofa195lsurraoutbreak at Sta・Mesa Dairy Farm wllh sodium  
naphurideandasurraoutbreakamong buffaloesatAlabang S10Ck Farm wi（h antrycide  
methylsulfatemedication．  
Acaseofsurrain pigswasrefX｝rted byBalo］osandSomoray（1989）whichoccurredin  
DagamiArtificialBreeding Center，PrOVince ofLey（e，Eastern Visayas・The outbreak  
COnCerned2boarsanda sowwhich occurredin May，1989・Oneofthe boars suddenly  
deveLopedirregularfever、inappeltence，prOgreSSive］ossofweigh（．weakness．anemiaand  
increasedbreathing，PneumOnicslg［1SanddieddesplteantibioLicmedica（ion・Aweekafter  
deatho［Lhefirstboar，thesowandthesecondboardevelopedclinicalmanifestationssimiLar  
tothatexhibitedbythefirstboar・Onbloodsmearexamination，暮heboarwasfoundteemlng  
With T・eVanSiwhile（he sowwaspositive by mouseinocuLation test・Both animals were  
treated withJ3ereniland recovered．  

Foursurraincidents／ou（breakswereinves11gated，and descrilx，dby R・O－Cresencio、P・L  
Roeder．M・S・Tongson，A．T．Gonzalez，L．V．Jacobo，R．C．delaPenaandO．T．Abusooflhe  

PhiljppineAnimalHea】thCenterBAIwhichtheypresentedatthe1994AnnualConven暮ion  
OftheVeterinaryPractitionersAssociationofthePh‖ipplneSinManilar   
The first outbreak as reported by Cresencio eLal．（1994）is about5emaciated  
dehydrated and anemic yearllng Philipplne bred Brahman cattle which were transrerred  
fromagovemmen（StOCkfarmin theprovinceofNuevaEcijatotheBAIcompoundin  
QuezonCity・Twooftheanimalsdiedofsurra 

． 

imidocarbandremainednegatjvefor4months（FebruarytoMay，1994）．   
ThesecondoutbreakinvoIvedaherdof150）ocaIlybornBrahmancattlein（hetownof  
Quezon，NuevaEcjjawhichoccurredonMarchto April、1994．Sevencowsdiedofsurra  
Characterizedbyincoordination，Circlingmovemen（・runnlngairtl］esslyarldsuddencollapse・  
Fourofthe15emaciatedandanemiccowswerehighJyparatemicwith T，eVanSionsLained  
thinbloodsmearexamina（ionandonecowwasposjtivebyMIT・Sixweekslateratotalof8  
COWShadaborted・Twocalves（43hoursand6daysofage）wereanemicandtooweakto  
Stand・The43．hourca［fwashigh】yparasi（emic両th（rypanosomeswhiletheoldercaLf耶IS  
positiveby MIT・Bo（hdamsofthecalveswereposiLivefor7二evansi（one by（hin blood  
SmeareXarninationandtheotherbyMIT）．   
Tllethird outbreak occurredinApril1994in the provincesofAgusan deL Surand  
AgusandelNortein（heisLandofMindanaoinwhich276carabaos，20ca暮tleand25horses   
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diedofsurra．ThecIinicalmanifesLatior）SObservedwerelossofcoIldition，eXtremeWeakness，  
collapseanddeathensulng4to7daysl、ater・Theothers唱nSeXhibited bysomeanimals  
werecircling．aggressiveness，tremblinB†COTtlunCtivitislflucluatingfeverInaSaldischarges・  
lameness．diarrheaandabortion．Eightofthe15emaciatedcarabaoshavemoderatetohigh  
暮rypanosomecountsbystainedbk将dsmearexamination・   
ThefQurthincident／outbreakconcernedanepidemicwhichoccurredinseveraltownsof  
NorthernSamar，Visayasislandin whichmore thanlOOO carabaosdiedinaperiodof6  
months（Noember，1993to ApriL1994）．In（his epidemic twodisease syndromes were  
recogrlized．Onedisease syndrome whjchkilled70percentofthe carabaosaccordingto  
Cresencioetal（1994）wascharacterizedbyanemia，PrOgreSSivewastingconditiondespite  
fairlyg00dappe暮1teOVeraPeriodofweeksornonths，terminatlnglrlreCumbencyanddeath  
within3days．Theotherdisease syndromewascharacterizedbyacute topcracute course  
Withdeathoccurrlngwithin5hoursfromitsonsetassociated両thhighfever，drooling of  
SaIiva，naSaldischarges，perlOralswellingandrapidbrea血ing・  
Anovcrlapoftwodiseases（suTTa andhemorrhagic septicemia）wasreportediJISOmC  
affected carabaos．Thirteen ofthe19chronic cases were parasitemic with T evansiand  
PasteurelIamuL10eidaofRobertlscapsulartypeBwasisoLatedfTOmlissuesof2carabaos  
whichdied ofperacutecourse（hemorrhagic scpticemia）．One ofthecarabaoshad high  
trypanosomeparasitemia・   
AdditionalsurraoutbreaksdiagnosedatthePhilippineAnimalHealthCenter（PÅHC）  
OftheBureau ofAnimalIndustry wasprovtded byDr・RonelAbila，ChiefEpidemiology  
SectionofPAHCasn）1Iows：   

a）Anoutbreakconcerning150cattlefromthetownofSta・Rita．NtleVaEcijainwhich  
35surracasesand28deathswererecoldedin2－Weeksperiod（March14to30，  
199恥Orthe35cases26we柁eXaminedfor71evα乃∫Jand4werefoundpositiveby  
dir¢Ctbkod乳meareXamination．  

♭）Anoutbreak（芳Curredinthetownd■Siniloan，Lagunainwhich50horsesdiedof  
surraoutofl00casesin3monthsperi（d（AugusttoOctober1996）diagnosed by  
clinical signs and blood examination. 
c）Alotalof101horseswereexaminedinLuisitaFaml，TarlacProvincefromOctober  
9toNovember6，I996and9horseswerefoundpositiveforT二evan▲扉bydirect  
bloodexaItlinationwhichwasthebasisforinstitutlngPrOPhylacticmedication・  
1nJarLuary．1996anoutbreakofsurra∝CurredinthetownofMagdalena，I－aguna  
inwhich9carabaos，6ca拭Ieand20horseshaddiedwithinapericdof2weeksas  
reportedbylhemuniclpalmayor・ÅteamfrorntheCo11egeofVeterinaryMedicine・  
UPLBinVeSt問tedtheoutbreakwllichwasdiagnosedassurrabasedonhistory，  
clinicalslgnS，findingr．evansifromstainedbloodsmearexaminationandMIT・  

InthesIX）radicsurraoutbrcaks reportedfrom L994to1996（3yeaTS）atotalofl，151  
deaths（985carabaos，71catdeand95t10rSeS）havebeendocumentedcompared toonly  
220deathsrecordedbythegovernmentonttleSamePeriod■ltappearsthatthePhilippine  
strainofTlevan∫iishighly virulerLtaSevidencedbythenumberofeas¢Sanddeaths■mOt  
Onlyofhorsesbutalsocarabao＄、Caltlc，gOatS，p）gSanddogs・   

ECONOMICIMトpACT  
Considerablelosses due to surratlaVe beenincurTed by the farmers attributabIe to  
morbidjty and mortality rates，decreased milk and meat yield，pOOr rePrOductive  
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Performance．lowervaIueofaffectedanimals，COStOflaborand medication anddeclinein  
CrOPPrOduction・  

The realnumber of surra casesand deathsinlivestockcannot be ascertained butitis  

estimated that ac暮ualnumbeT WOuld be more than5 times the figures obtained from  
govemmentrecordsandcouldbemorethan】Otimesinsomeinstances．  
Consideringaconservativeestjmateof5timesthereported figuresby thegovemmenL，  
thetotalnumberofcasesfrom1989101997（9years）would be19，095forcarabaos．  
】0メ）25forcattleand】7，150for horsesandthetotalnumberofdeathswould belAOOfor  
Carabaos，610forcattLe andl，710for horses．Thecombined totalnumberofcases would  

be46270and（he numberofdea（hswc．uLd be3、735・Atanaverage estjmatedvalueof  
12，000perhead、thetotalvalueofcarabaos，Cat（leandhorsesthatdiedinaperiodof9years  
WOuld beP44・8M（＄1・149M）■ Assumingthatthe46270caseshave been sold for  
Slaughterathalftherea］prlCe，Orl葡、000perhead．thelosseswouldbeP277．6Moragrand  
totallossofP322，4M（S7．9M）ina9－yearperiod，ThisestimatedoesnotincIudelossesdue  
to decreased meat and milk yield．poor reproductive performance，COS（Of hbor and  
med主cationanddecreasedcropproduction．   
Itisunfortunate（hatdesplte（heeconomicimportanceofsurrainlivestockproduction  
anditswldespreaddistributionin（hePhilipp】neS，nOOrganizedandsystematicprogramhas  
beeninstitutedtocontroloreradicatethediseaseupto（hepresent．   

ACKNOWLEDGMENT  

Theauthor wishesto thank withsincerestgrati（ude the organizlng C（〕mmittee of（he  
ObihirolnternationalSymposiumonsurraandtheUniversltyOfthePhilipplneSLosBanos  
FoundationIncorporated for sponsorlng the expenSeSfor traveland accommodations，  
SpeCialthanksaredue toDr．VictorAtjenza，Chief．AnimalHealth Division．BAland Dr．  
Florence Silvano，Chief Agriculturist，Lhe same office for1989－I997National ArLimal  
DiseaseSituaLionreports；Dr，RonelAbila，Chief，EpidemiologySectjon．BureauofAnimal  
IndustryforthedataonsurracasesanddeathsdiagnosedatthePhiljppineAnimalHealth  
CenterandDr・RobinaO・Cresencio，VeterinaTian．PhilippineCarabaoCenter，Departmentof  
Agriculture，forherreportonsurraincidentsoroutbreaks．   

REFERENCES  

Anon・1996・Magdalenaanimalsdiagnosedwithsurra．VeT．Med．BulL．．CL・lleget・fVeE．  
鳩払〃油断両用用肌蝕嘩画椚几那加仰・．む′5▼βα乃の，hg〟れα．5．・9．  

Batolos・J・＆Somoray，F・T・1989・OutbreakofsurraamongplgSattheArtificialBreeding  
CenterjnDagami，Leyte・Phil如）ineAnima［HealthCenterNews2：5－9．  
Carlos，E．TりDirecto，A．C．＆Cabalun礼L．G．1970．Aconcomitantinfectionwi（h  
咋岬α仰∫〃椚αビVα〃∫∠抑dβJr（ポJα′i〟≠肌加納inamaleboxer．ノ．PわfJ．陣J．んわd．AⅢ′．  
2ごノノウーノ20．  

Cresencio，R・0”Roeder，P．L．．Tongson，M．T．，Gonzales、A，T．．Jacobo．LV．．DelaI≒na，R．C．   
＆AbusolO・T・1994・JncidentofdiseaseincarabaosandcattlewithTrJPanOSOITuJ  
evansjinvoIvement・PaperPTeSenteda（theAnnuaLConventionげ［heVeterirzary  
伽㍍血服m抽棚励加吋血げ棚卸血．y〃れノ〟〝ビJ7．J9ウイ．  

DeJesus，Z・，Cabrera，D・J・＆GonzaJes，F・Z・1949・Studiesonthecon（rolofsurralI・Theplg   
asaprobablereservoirhostofsurratrypanosome．∧bt．App［．Sci．BuLL9：783197．  
DeJesus，Z・1951・S（udiesonthecontrolofsurra．V．Experirnentsonsurratransmission．  
∧厄f，如〆∫cよ．β加〃．ノノごJOト川7．  

．㌧．‾   



ECONOMICIMPA（：TOFSURRAINPliILIPPINES  

DeJesus．Z．1962．ResistanceofTbpanos（，maeVunSideterrninedbyitsrelativeviabilityln  
su汀ablood and meat．凸川．ノ．VgJ．ルね〟．ノごj一夕．  

DeJes岨九1963・Peculiaritiesandlmpotlanceofsurrainfectioninreservoirhosts・Phil・  
J．VビJ．几如d．2．・ト／ヰ．  

DeVilla，R．M．C．N．，Eduardo，S′．L．＆Dennig、H・K・199l・C［inicorpathologlCand   
hematoJoglCObservationsingoatsexpcrimenta11yinfectedwithTrypanosamaevansi   
（MamilaStrai叶P力～J．ノ．1存LA血血．ぶc如ce∫ノ7ニノjトノヰ2．  

Femandez．D．B．．RICO．F，，＆Dumag，P．U・1960・Observationsonanoutbreakofsurra   
amongcattle．P力JJ．J．血〃批J′d・2ノ・・22ノー224・  
Gomez，A．K．1926．lntensltyanddistfibutionofinfectiousdiseasesofaninalsinthe   

PhilipplneS▲Pん～J・Agr加地rf止J4ニ52j－5j7・  
Kelser，RA．1927．TransrnissionofsurraamonganimaIsoftheequlneSPeCies・Phil・J・Sci・  
j4ごJJ5－J4J．  

ManTeSa，M．）935．Studiesonsurra．1．Theoutbreakofsurrain1933in（heCoITegeof  
Agricl11仙re．乃gPんJ／・Agr血Jr“rJ∫r2jニ7ヰ9一乃7・  
Manresa．M．＆Gonzalez，RM．1935．Studi／eSOnSurra．II．Naturalrecoveryfrominfection   
amongoxenandwaterbufねloes・P鋸J・Agr血血r由・2jごβ59－β7少・  
Manresa，M．＆Gonzalez．B．M．1936．Studiesonsurra．1V．Variabi】itylnSizeofthe   
trypanosomesanddensltyOfinfectionlnaturalandacquiredimmunity・PhiL・   
Agrね〟〟〟r雨・2ヰ・・7川一乃∴  

Mitzmaln．M．B．1913．ThesurTaCOnVeyingflyofthePhilipplneSandsomefactors   
concernedincontro卜measures．PゐfJ．Agr加Jr〝血．6ごj7ノーJ7少■  

Miranda，N・L・J・、Dominguez，R・Ⅴ・＆Manuel†M・F・1988・Acaseofsurrainafive－yearOld   
mongreIbitch・Pん‘J・J▼V紘Aおd25ご27－j2・  

肋′わ月α′血血dJβ雨鮎ぞg血αJわ〝尺甲のrr．J9β9－／9リ7・EpidemiologyaれdDisease   

ITltelligenceSectionlAnima］Heal（hDivision，73ureauofAnimaJlndustry・Depa爪ment   
ofABriculture．QuezonCity，PhilippirLeS・  
Randa”，R．＆Schwar［z，S・1936・AsurveyfortheincidencedfsurrainthePhilippihc   
Island．軌J．動乱往用．ArJ乃ブJjjご99一川β．  
Salmon，D．E．＆Stiles．W．1902．Emergencyreportonsurra・USDA・BureauQfAni耽～J  
血血∫打γ助払∧b．42ごブイ2βタ・  
TopacioIT・＆Acevedo，R・A・）938・AsurveyoftheincidenceofsurrainPhilipplneCattle  
andcarabaosbycomplimentfixationtest・Phil・J・AnLml］nd・5：597－604・  
YutucL，M．193l．Theincidenceofcanine／SurraintheFhilipplneS．J・Am・yet・Med・＾ssoc・  
7βご246－256．  

Yutuc，L．M．1935．ObservationsontheoccurrenceofsurrainLagunaproYinceandits   
relationtothe19330utbreakamongCotlegeofAgricuLtureanima）s・Phi！・  
Agr加地「緑－24ニノ掴－〃甘  
Yutuc，L・M・1958・ABriefhistoryandepidemiologyofsurra雨thspecialreferenceLOthe   
Philippines．Pr〃Cどビd掬βげ血吉昭血♪〟C節ぐゴビfど〃CeC〃搾g僧∫ヰβごd6J－677・  

ムほ   




