
ノ．〃／りr（ノ：√ノ「ノ／．ノ？ぐ▲1＼，lヤ．ノ7ノノ乃JりリッパJ  

し’叩函か岬川場イ毎枇－ピ〟r√ゾiLl川J〔リ■ノンげ／－′■り／りこり‖′仁＝れレ＝〟椚／Jり川J川り山一ぐl■  

Tり，PanOSOmu eVanSiandTrypar”SOmOSisinVietnam  

LN＿MYJ一．T．THU，P．D．LAN．P．S．l．ANGandI）．V＿PHL）C  

ノJ（ノ〝（J佃7〃〃√イー／I′∫r√′…′申ど1・、∧仙棚仙川′仙ど√1／V′ビ／‘′r血′r－／山川r′■ノ川ノ〃〟叫ぢ〔侶〃ルナ）棚ざれ  
JJ（川り／．lJr／（イJ〃J川．  

R（・い〃＼い」コlト＼】）ぎ佃l小〉8   

Kcヽノl、（）「山：ノⅢ／フM…川川＝ノⅢ／両こhL】1j■dl（－二し1川ぎ「eヽj血nしC   

ABSTRACT   

Thepurpose orlhis paperisto reviewsonle［he research activilieson T・（｝t！（tY”L－and  

tr）・PanOSOmOSisin＼′rie川am from1960－1998・   

】．The epidemioLogy of（rypar10SOrr・iasis wasinvest］gated by paTaSitologlCalaIld  

immunoassaytechni（1UeS・ltwasshownlhat‥   
一Trypanosomiasisoccurreda”overNorth，CentraLand SouthVietnam，WitL－bothacuLe  

and chronic diseasein catt）eand buffaJo．   

Inrec（ion ratesiIlhorses were high by mouseinocuJ之Ition（Ml）and haematocri（  
centrifugetest（H（T）．AgrealerPrOPOrIioT”fbuffalowerefoundinrecledIhanIhe cattLe  

byM［andAntigenDeteclion．   
1加yme Linkedlmmunosorbent Assay（AgELISA）rltispossibLethatbutTaLo might  

he rhe rcservoirs of the parasite. 
AborIionwasacIinica】slgninthepathologyoftrypanosomiasisinburfaloL   
IrlNorth Vielnam，differencesin prevalence rates wereobservedin animals rrom  

mountain．intermediate arld delta zones，（he hjghesIprevaJence wasseenin allimaJsfrom  
intermediate，mOuntain zone（1990’s）andadYeTted wiIhIheresultsjn］9701s，   
2．OneisoLateoutofsixisolatesofT．evansiwhichwereco”ec【edfrornsixprovincesin  
North and Cen（ralVie（nam wasresistant toisometamidium chLoride（in mice）．The resul†s  

thatilispossible（hatdrugresistanceoccursinVie（namandcouldbemorecommonlhanis  

PreSentlykn（〕Wn・   

3．lmmunoassays thatare usedin Vietnaminclude［he slide aggLutinaIion tes（（SAT），  

Cardagglutinationtest（CATT），illdirec†fluorescenceantibodytest（lF∧T），enZyme＝nked  
immunosorben（assay t■or detection ot－ antibody（Ab－LuSA）and enzyme Linked  
immllnOSOrbentassayfordeIeetionofantigen（AgEIJISA）・   

lNTRODUCTlON   

Trypanosomosiscausedby什γPan（，・Wフ′仙eVanLViisthemostimportanthaemoprotozoan  

infectionoflivestockinVietnam．777Pαn（）LW”nue川n・YLIwasfirstdeIecIedin1886in mules  

from North Vietnam（t3tanchard，1886）andin the fo】lowing years，the disease was a】so  
reportedjn horses，Ln South Vietnam．1he first cases were detectedin catLle（190e・）・Ilis  
transmittedmechanica11ybybitingrLiesbelong］ngtOgeneTaTkt‘Lnu・、・andSt（”n（，Jy・、・・Among  
thespeCiesof7t・tunu．yfoundirlVieLnam．T rubidium．T・L、■tr〟tuJand T・LiungL、‘nen～iL、■are  
COnSideredIotxthemostimportantvectors・  

Epidemi0）ogy of tI・ypanOSOmiasis and currentsitt］ation：ln North Vietnam．before  
1960，trypanOSOmOSis was considered to t）e a disease or horses・However、in1960．  
trypanoson10SisaffecledbuLYaLoinlhreeprovincesoftheRcdRiveTDeltarcg．on with684  
sickanimals，1860fwhichdied（Khai1996）＿   
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Duringthe1960’sand）9701＄、intheRedRiverDeltaarea，epidemicsofsurrainbtJffalo  
OCCurred，POSSibLy due to（he adverse effectsof stress，WDrk，malnutr摘on and climate．  
Buffalo usuaL）y died hlWinterrspnng andⅥ℃re frequently found jnfectedwith both  
（rypanosomiasisand fascioliasis（Lan1974）．Itwould seem thatFascio／a gLgarlticand7二  
evansl、ifoccurrLng Simultaneous、lowered the host’s resistanceconsiderably more thanif  
（heyoccurredalone．1nwinter－SPrlngSeaSOnOf1978r1979，Outbreaksoftrypanosomiasisin  
Hoang］or唱and Kim Tllanhdistrictscaused mortalityof63％（500buffalodied outof  
POpulation7．905）and16・8％（1A53died out ofpopulation8β04），reSPeCtively（Lang  
1981）．Duringtheseepidernics．noassessmentwasmadeoftheoveral］prevalenceanditis  
notknownhowextensiveiT血ction was．  

Surveyscarried ou（inbuffaIo andcattleinprovincesofmountain，intermediate、，delta  
andcoastalzonesshowedthatthet）reValencedinfectionwashighestindeItaarea（Table］）．  
Atthattime．draught－buffaIoesweTeSuPPliedfromthemountainandintermediateareas暮O  
deJtaarea．Thesedifferenceinprevalencemightbeduetosfressoftravelofbuffalofrom  
mountaintodelta，Alternative］y，theshortage offoodinwinteトSprlngindeltaareasplus  
WOrkingmighthaveproducedahighdegreeofstressintheanimals・  

Tablcl：EpidcmioJogyoftrypanosomiasisinNorthVietnam，1970－1979米  
米GieInSaStaln，Wetblodfilmandmousein（CulatlOr）Wereu畠ed 
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339  4＿】R   

B98  4．17   

3勤  6．57   

2】7  2．m   

Tablelalsoshowsahigherprevalenceinbuffalothanca（tle，Thehighin触tion rates  
inbuffaLocoutd beassociatedl扇thenvironmeJltaIfactorsratherthanhostfactors．Buffaloes  
areusedfoflandpreparationinareasofim富atedricefieldswhichprobablysupporthigheT  
populalionsoftabloidfIiesordifferencesinfeedirlgPreferencesoftabanids・Anotherway・  
buffalohadbeen worked hardLyinthecropplngSeaSOn，While cattlcwerc usedto supply  
meat，reprOductionandrarelytopIoughintheIightland・StressofworkinBandmoving  
from（hemountainlodeltaareacouldaddingtobuffalobeingmoresusceptiblethancattle・  
From1980to1987、inareaswhereTlevansihadcaused seⅧreprOblem＄inthe past，  
fewerreportsofdiseaseweremade，thediseaseappearedtobclow，FX）SSiblyowlngLovarious  
contro）measures，SuChastreatmentofanimalsonceyearlywithNaganoloTBerenil，Other  
factorsthatmightalsocontributetothisapparen（1ytowpreva］ence・ChangesinagrlCultural  
management，methodsoftransport，andmeasurestoimprovethereproductionofbuffaloin  
thedeltaareacould haveTeduced thenumberofinfectedanimals．   

Trypanosomosisbecameachronicdisease，animaJsshowedamildclinicaldis舘SC▼No  
reques（todiagnosefromthelocalveterinary stationswasreccivcd・So．inthisperiod no  
SurVeyS・  

From1988－1998，Outbreaks of surrahave been recordedin Nor曲Vietnam．Table  

J7g   
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showstheprevaLenceof T，et・anL－iin cattLe、buffaloand horsesin anepidemicarea（My  
1994），1lorseswereseriouslyaffectedw］thclinicalsignsoffever．anaemia，edem乳汁there  
wasnotrea（ment．themortalitywas100％・BurraLowereinfecledmorethancattle・eXCePtfew  
buffalodied，theremainsbecameacarrier・Thatiswhy．inthisarea・burfa］omightactas（he  
main reservoirsof T，et，（lnSi”  

TabLe＝，〔kcurrcnceor7両川√′・、■√”ll‘∫川…SiLn闘Itle、bun■aLoandh‖rSCHinepiJcmlCareilSinLhe  
lntcmedialc差）11e  

Cat11e  Bul’】五lo  HいrS亡  

HCiLl ＾g  N〔一． HCT／  At：   No・ HCilJ  

M］（＋） ヒLISA  oI  MT  El一】SA （一J  hll 

甥   （＋）√万 HamPIc（＋）儲 什）′岸 sal－1plc（＋）′斉  
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コ1  33．3  

Tota】  63  0  6．3  t41   】5．（）  コ1．5   4】  36．5  

HEC：HaeTml（X：TltCCntnrugetCSL，MI：MouscinoculaLj（一n．Ag七LISA二EuS＾dclectantlぎen   

Afeatureofinfectionwastheoccurrence ofabortion（Table3），  

Tab］e3．CascsorabortjoninbulTal（）CauSCdbyTりPL7］70∫OmaeVarlLu血NorLhVieLnarTl  

Placc  No．ol■  Gjemsasmean／MI  A㌢ELISA  

（Anlmal）  aborlion  No（＋）  （＋）儒  No（＋） Ag－ELISA  

Phunglhu（－ng  二8米  1ウ  67・8  

（入山1ki叩bul‾rah）  

K）’凱）n（a）  

（Dmuきミ山but■1ムlo）  

Dabac（b）  

（Drau皇帝Ib山1「alt〕）  

l（1  38．5  

15  f）5，コ  

ユ6＊来  5  19．ニ  

ュ3＝字＊  l1  47．8  

滝At”rtCdremaleswerenegaliverorLepLosplrOSis，泉＊Theinl■ecLj（）nTillel爪ith  
l′ePl（）SP汀OSisandBrucetlosisⅥノaSl（－ヽ＼∴  

a．24（薙OfbuffalccssampledseroIogical）ypositiヽe・  
b．3（i儲ノOl、burral（℃SSamPIcJscl’（）loぎ蔓Call）一打｝SiLi＼′e▲  

InMurrah buffalo（imported miIkingbuffalo）．43．0100fpregnantbuffaloahor（edand  
（he71et｝an．†iinfectionrate ofaborled buffalowas67，8％（by Giemsasmear／MT）（Khaki  
1995）．In Hoarbindprovince，abortionoccurredintwodistricts．38％＆65％and19％＆  
47％of aborted arlimals were antigenaemic（by Ag－ELLSA）and parasitaemic（by Ml）  
respectivelyin Ky son and Da bac■ln both areas，LeptosplrOSis and BruceL］osis were  
eliminatedasapossiblecauseofabortion（My1994）・  

ノ7？   
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Tablc4，Scro－CPl血miotogyorlr〉panO淡一m（TSisinb11rLblo、CultleinN0日hVictnam（1988－1ず）5）  
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Slideaきg）ulmiLiontesl（SAT）andcarduざgluljr］aLi（｝nteSL（CATT）Ⅵ／ereuSed  

TabJe4showsthe resultsof serologicalirIVeS（igationin four provincesin different  
geographicalareasbySATandCATT・Theprevalenceofinfectionvariedbetween13．1and  
30．1％，Namh孔indeltaarea，WaSthelowestprevalencc（Phuc1994；My1995；Thu1995）．  
Resultsfrornsurveysatdifferenttimesandplacesarenotalwaysstrictlycomparablebecause  
Ofdifferencesinsuchfac（OrSSuChasdiagJlOSticmethodsandtheavailabilityarldapplication  
Oftrypanocidaldrugs．However，SOmetrendsareapparent，theinfectiollrateindeltaarea  
becomesthelowest（adversewith resultin1970．s）・Thissituationmightbe thechangeof  
agrlC111turalmanagement］eadingtoimprovedcareofanimals．theconditionofnutriti  
the preventive and（reatment of sick animaJs・MeanwhiIe，in the high area．the farmers  
rnanageaJargeherdwlthtraditionaIfarmlng methodsofallowLnganjmalstograzein the  
tbrestafterthecroupseasonleadir噂tOPOOrerhust）andryandlimittdhealthcare．  

The serologlCalevidences of jnfectionin CentralVietnam wasstudied by the slide  
agglutinationtes（in sevenprovi11CeS．Theprevalenceofinfectionvariedbe（W耽nprOVinces  
andprevalenceratesinbuffaIoashighas2l．2％andincattIcaslower6．6％（Quyet1995）．  
hSouthVie（nam，fromJuly1978toDecember1981．investlgationsofsurrain2，226  
blJffaloandl，165cattleof9provincesintheplateau．jnterlT［ediate．delt且areaSShowedthe  
infectionrate2．7－10％（byGiemsastainandMI）（Thuan1984）．   
Table5shows2．09－12．60％milking buffaloandcattleindairyfarms suffbredfrom r．  

evansi，Wh‖e no evidence ofinfectionin draughtbuffalo and dairy cattJein peri－urban  
regionsofHoChiMillhcity（Thach1996），  

Table5．Trypanosomc・SisinSouthVieulam  

Gie汀持迫SmearM】  Place   

n  （＋）  畷  

657  

619  

143  

39】  

65  9．98  

78  12．顔）  

3  2＿（，沿  

Milking－b山’ねloCcntrc  

〔Bencat－Song呵  
Dain’CattleEIlte叩nSe  

（AnPhuoc－Song玩）  
Dailヽ・CattleCentre  

（DucTror）g－LlmDonB）  
HoChiMinhcil〉′  
（Peri－urban．draughlbuffalo）  

Toは1  l，804  146  g．U9  

∴IJ   
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AlthoughsevereepidemicsofsumoccurTedin  
Nor［hVietnamdurir唱19601s1970rs，thedisease  
now seems（Ohavebecome endernic．withoccasionaL  

epidemics・Trypanosomosisissti11aseriousanirnal  
heaLthproblem、however・1taffectsimported  
miLking－buffalo．dairvca（tleandcausesalx）一（ionin  

milki［1㌢buffaLoanddraugh（buffalo・Outbreaksoft  
hisdisease，leadtoanoveral］reductioninthe  

WOrkingcapaclty．yieldofthemi］koftheanimals  
thatareessen（ialforagnculture．ThediseaseaLso  
exisLslhroughoutVietna肌inNor［h，CentraLand  
South（Fig．1）．ThereservoirsofT．ビVanLVisti”  
remainabigprob】em，irhavingastressofworking．  
1actation、rePrOduction．…．They becomeasourceof  
expandingdisease・Littleexactinformationis  
available，itislikelythatthe（rueincidenceof  
diseasesconsideredgreaterthaniTappears・   

CHEMOTtlERAPYANI）TTIESENSITIVITYOF  

T．EVjLVSZWITHTRYPANOCIDAL DRUGS  

ControloftrypanosomosisindomesticanimaLs  
StiLldependsonchemotherapy．Forover30years，  
Naganol（Suramin）hasbeenusedinVietnamandthe  
farmersinsomeprovincespreferuslngthisdrug・  
Since1980、Berevil（diminazeneacetura（e）and  
TrypamidiulT．（Tsometamidium chloride）have also  
been used．ln theJ970’s andI980■s，（rypan∝idal  
drugswereusedonceortwICe～eartotreatherdsof  
animalsinsomedistrictsandprovincesinNorth  
Vietnam for preventJng the disease．This use of a  

Figurel．MaporVietnamshowLngthc  
CndcmicとIndcpidcmicpr仇’inccs正  
J′lハ…州仙′川′′両・  

trypanocidesmigh（haveresultsintheappearanCeOfdrug－reSistance．  
Sixisolates of T．evan．yifrom five provincesin NorthVietnam andoneisoLate from  

CentralVielnamthe testedfor their sensitivity to Naganol．Bedeviland Trypamidiumin  
mice．Allisolates were Lested wilh Trypamidium doses fromト128m針kg，Oneisolate、  
Or］glnaJLyfromabuffaloinHabacprovincewasresistanttoTrypamidiumalaCDH（）＊＞128  

mgn（g，16timesmorettlanCDIOO＊ofano（heriso］ate，DLl（themostsensjtiveisoJate with  
Trypamidium）．A11isolatesweresensitivetoNaganolandBedevitat1020mgA（gand3・5－7  
mgA（g．reSPeCtively，7tisnotknownhowsuchahighdegreeofresistancemighthavearisen．  
Trypamidiumiscurrentlyusedin al］theprovincesfromwhichisda（eswerederived・1Tis  
POSSiblethatdifferentserologlCalconditions，Orincorrectapplicationofthedrugmighthave  
con血buted tothis resistance．  

Whe（her thereis the corre）a［ion t堤tWeen mOlecular characteristics of T．evansiwith  

drugLreSistanceandpathogenicltyOfisolatesindifferentgeographicaJreg10nS・StudyontTle  
Characterizationofret，anSLisolatesrequired．hlanattemPttOCOntrOIsurrainVietnam、the  
followlngmeaSureSneedtobetaken＝  
¶lmprove（heabiLity todiagnose TreリanSiintheprovinciaLveterinaTylaboratories・To  

meetthisrequirement，ki（OrreagentShavetobesuitab］e．easilvusedanda暮acos（acceptable   
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10theねrmers．   

－Diagnoseregularlylntheprovinceinthewirlter－SPrlngmOnthsandtreattheanimals  
beforethebitingf］yactivltytnCreaSeSinMay．   
－Treatallsickandsero］oglCal】ypos．tiveanimaJs・  

＊CD鮒＆CDl（X）：Theminimumdoseofthedrugcuring80（100）perCentOfthemice．   
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