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INTRODUCTlON   
ltiswellknown（hatdeveloplng an effec（ive trypanocidaldrug、effective agalnStall  

trypanosomes，isadifficuLttask・TlleSameaCtjvesubstanceshavebeenusedforthepast30  

years. lmmunity against diminazene and other trypanocidal substances have recently 
regJStered growlng freqencyin Western and Eastern Africa．For this reasonlhave  
COnCentredon develop］ngatryPanOC；daldrug withproLonged effectiveness，Whichissti】1  
activeafter90days．   

In the development stages of the drug，rnuCh time was spend（rylng tO SOIve（he  
PrOblemofstorlngthedruglnlropICalclimates．ThisproblemwassoLvedsatisfactorilysome  
monthsago・Laboratorytestsshownthatthedrugrernainsstableand urlChangedforseveral  

monthsevenwhenexposed（OtemPeratureSOfmorethan70℃，Thismeansthatitw］”be  
POSSibleinfuture totransportand store（hedrug athigh（emperatures，PrOviding certain  
condi暮ions are met．   

Physicalchem由try  

ln the formuJation of TRYPAN，i（has been combined with diminazene－dトacceturate  
（diamidinophenyltriazenediacetLlratetetrahydrate），PhenazoneandProcaine．Diminazeneis  
anaromaticdiamidinedirivedfromSurfenC（Jensch1958）LThemolecu］ei 

． 

P，P－diamidinodiazoaminobenzene diaceturatetetrahydrate．  
Themostdiminazene－di－aCeturate PreParations are marketedincombination withthe  

StabiLiserandantipyreticrnolecu］e，phenyldimethylpyrazo］on（antipyrine）orPhenazone．1n  
COmparjsonwith other producしTRYPANiscombinedwith Procaine hydrochloride．This  

COmbination has a synerglSlic and an additive effec（in comparison with the other  
trypanocidaldrugs・  

TRYPANhasapalnless，an11Pyreticandlong－1astlngefrect．Accordingtotheresultsof  

theseveral（ests，theTRYPANhas beenjudged asbeeingthe mosteffective Trypanocidal  

drugagalnStinfectionswith TわPanOSOma COrZgOZense，T vLvax．T br〟Ceiand T．evansi，  
Babesiab如mina，B．cunisorotherB．aswel］asagalnStTheileriaannuLaEa．Furthermoreit  
hasbeenconfirmedthatafteraslnglelnJeCtion of15m），ananimalisprotectedagalnSta  
newrejnfestatjon duringaperiodofthree months．TRYPANcan be usedforcurative and  
PreVentivetrealment・   

MATERIALANDMETHODS  

The（est results dated Apri16，1998，Which we recen11y received from Tanzania，  
COnfirmedonceagaln tha（TRmNismoreeffectiveagalnStal1trypanosomasis．Babesia  
and ECF parasites. 
l）Nicholaus and Mwinuka（Frebruary1998）in Ruvuma Region has demonstrated  
SenSivityyofTIconge／ense‖ADRI’．todifferentdosesof diminazeneaceturate（TRYPAN）  
administeredafourdaysrx）StlnJeCtioninmices．   
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Female Swisswhite mice weightung29r40g and 6／10weeks old，randombred at  
SokoineUniversltyOfAgriculture，Morogo，Were uSedfor trypanosomemaintenance and  
forthedrugsensitivetests．  

ForthebothdrugsIsametadiumandDimirlaZene，dilutionsusedweresuchthatamouse  
Weighing20g陀CeiveO・20mlorthedrug▲   

1nitialtrea（merltWaSCarriedoutatfivedayspostinfection andthesecond（reatmen（at  
ninedayspostinfection．   

RESULTS   

Tablc］：Sef［SitivityorT．congolense’’ADRI’’todiJTerentdosesordiminazeneacetl］ratCadminlStereda  
fourday5POStinfcctioninmice  

Dmgsdosemg／kg・  

D．P．T． 0．00  7．0  0．5 14．5 三1．0  ユ8，0 35．（1 42．0 49．（） 5fi．〔）63．0  72＿D  

0  5／5  5／′5 5／5  5／5  4／4  5／5  5／5  5ノ5 4／4  5／5 4ノ4  4／4   

3  5／5  3／5  2／5  1ノ5 1／5  0ノ4  0／5  0／5  0／5  0／4 0／5  4／4   

35  5／5  5／5  5／5  5／5  5ノ5  4／4  5／5  5／5 4／4  5／5 3／4  3／4  

D・P・T－＝Da），SP（一山Lrcatmcnl，OnemOuSediedofdrugtOXiclty－eStimatedCD8077Omg／kg・  

DiminaヱeneaCeturateat70mg／kgwasschowntocuremJy25％ofmiceinfectedwithTI  

COnguZenseADRI（AnimalDiseaseResearchlnsti（ute）・   

Table，2  

Da）唱  D－ugSdo虻（m釘kg）  

Trealmerlt  O．（X）  16．0  17．0  18．0  19．0  20．0  

5ノ5嵩  5ノ5   

5／5  3ノ5  

5／5  1／4   

5／5  0ノ4   

5／5  4／4  

5／5  5／5  5ノ5  5／5   

2／2  2／4  4／4  2／′5   

0／1  0／4  0／4  0／4   

0／1  0／4  0／4  （）伯   

1／1  4／4  4／4  3ノ3  

0   

2   

4   

6   

軋）  

＊NumberofparasitaemicmiccrrotalnumberorTnicetersted  

Table2：Showstha（Withspaceddrugtreatmentreg】men CurerateSWere75％，33％and  
O％forBB－S，B－S，andbLB、reSPeCtivelyand80％，100％forS－S，SrBandS－BBrespectively，  
MonalitiesunreIatedtorelapsepaLraSitaemiaaccuredinal1（rea（edwithisometaditlmChloride  
fa11owedbydiminazeneaceturateCrRYPAN）at42mg／kg・   

DISCUSSION  
Theresultspresen（edhere showtha（Withspa∝dcombinaionofdiminazene aceturate  

andisometadiumchloride，itispossib］etocuTeinfection T・COngOlense’■ADRI■■strainwhich  
expresshighlevelsof resistance tobothdiminaz．eneaceturateandisometadium chloride．  
ThebestresuLts（100％）wereoblained雨thisometadiumch】orideatlOmg此gfolloⅥ唯dby  

diminazeneaceturate2lmg／kg．  
Furthermore，this report connrmallotherl：1inicaltestscarrkd outin CentralAfdca，  

∴i．■   
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Benin and Ethiopla，thus further strengthening TRYPANrs advantages andits clinicaL  
Super10ntyaSadrug．  

Atthesametimetoworkonthedeve）opmentofnewsubstancesormolecuJes，itwou）d  
beinterestlng tO try tO COmbine the existlng tryPanOCidalsubstanceslike Diminazene、  
Pentamidine，lsometadium，Metronidazole and perhapslhrough a new combjnation、tO  
reducethe trypano－reSistance・Itispossible that（he combinationoftwoactive substances  
increasethespeCtrumOftheactlVltyand（heclinicalapplication．  

Tt has been a known fact for years that dirninazene aceturate cures T．el▼anSl■in  
buffaloes，but alsoin camels．SeveraJclinicaJtests have been carried out since1960as  
describedinareportbyLead（1961）．RaisinghaniandLodhaconfirmintheirreport that  
diminazeneweresuccessfullyappLiedtotreatcamelsinIndiawithadosageofl．25mg瓜g  
bodyweightand5mg此gbodyweight，Curlnginfectionscausedby T・eVanSi・1tiskno、Ⅷ  
thatapplylngdiminazenetocamelcanbetoxictotheanima］．Thisknowledge，however，is  
basedurK）nhigh－dosedinjectionof7，5mgto20mg／kgbodyweightandmore・Thenormal  
doseisat3．5mgA（gbodyweight，Whichhasshownnoside－effects・ForthisreasonTRYPAN  
hasbeensuccessfullyapplied tothetreatmentofTlevansiincameLsintheUnited Arab  
Emirates（UAE）．  

Another problem weare alsoconcerned withisthe prob］em of trypano－reSistance・  
Trypano－reSistancehasbeendocumentedoverthela＄t30years．AreportbyNjogu，Dolan，  
A・R・，WIson，B－andSayer，P・D・（1985）havereportedof（rypano－reSistanceinBorancattle，  
andin1987byReiler，B，andSeitz，A．andalsointhereportsbyZhang、G・C・（1992）andby  
Bal1tzontheinvitrosensitivityofTlevansi．aswellasinthereportbyPeregrine，A．S．、Gray，  
M．A．，and Mo1loo，S．K．M涙nuka，N．T．（1998）has aJso reported trypano－reSistancein  
Tanzania．（ADRl）．  

Theproblem ofthe trypano－reSistence particularlyinKenyaisverylmIX）rtant andis  
growlng．TheinitiaIexperimentsinKenyaand Dubai，TRmNwasschowntobe highly  
acdYeagalnS【all叶岬α仰∫β椚αpardcularly7二cの〃g〃Jg耶e，rVル飢，㍗か祝融and7二gv“〃∫J・  
Severalexperiments shol代d that TRYPAN can be used for curative and preventive  
treatment．  

Thedcvelopmentoftrypanocidaldrug resistanceisamongthemostsedousproblems  
forthecontrolofAfricananimaJtrypanosomiasis．Thisisduetofirstlytheuslngthesame  
Oftrypanoddaldrugs，TheprobLemof（he（rypano－reSistanceisalsoresultedofthe us］ng  
thesamemoleculesover30years・   

OTHER CLlNlCAL REPORTS ON TRYPAN 

Thefo”owlngrePOrtSOnTRYPANhavetM＝enreCeived：   
l）Ndokouif，F．andNdomaf．，ThcAnimalfiealthAuthoritiesintheCentralAfrican  

Republic（30・04・1994）■Thereporthasdemonstraded（A）thepreventivechemotherapeutical  
effectofisometodiumandTRYPANoverllOdays；and（B）trypanocidalinfectionsonthe  
CattletreatedwithTRYPANsolutionwerenotdetectedduringthethreelastparasitoJoglCal  
COntrOIs．However，the two first parasitologlCalcontroIs treated、正thisometadium had  
detectedthataninfectionofTvivaxJlaSreSistedtothetreatmenL Mostprobablythisis a  
Chemoresistance．TRYPAN effectiveness agalnSt Babesiain comparison to the other  
diminazeneis qulte StrOng．Consideringthese excellent test results，the Anjrnal HeaIth  
Authoritiesconcludedthatthe TRYPAN soLution can beintroducedin the CentralAfrican  

Republic・  

TESTS  

」’ド（フ   
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．りりJt，rJく一心．川（／．りtリ／仙人ご  

BerenilandVeribenwhichtN：longtothefam”yoftheDiamidines，Trypamidiumwhich  
belongtothefamilyofthePhenatridincs，andTRYPANsolution，aneWprductwhich   
isrelatedtotTICDiamidincs，WereCOmParattVelyexaminedintherapeuticaltests・  
ThetestsweTeCarriedoutonZebu－Mbororos－Cattle，theyareportersofseveralkindsof  
TbpaTZOSnma．TheanimalswererearedonafarTnSilua（edinhumidbushsavannah－  
area，Whereseveralkindsofhematophacniesbreedenormously：  
－Gわ∫J〃αル∫C吼一Gわ∫血ル∫C¢lビ∫弧d－Tabanide．  
Theobviousheavinessofthefliesin（heareawasabotJt60niesperdayandtrap．This  
meanSaCertainrlSkinviewofspecialsortsofTわpanosoma．Afirstvisithadgiventhe  
POSSibilitytofindthecatttewhichwerebearersofrrypan耶OmaandBabesia．   
1nihiscase（hesignswerethefollowlngS：  
－Slimmlng，－punCturedcoat，，mOrbidincreaseofthesuperficial1ymphnode，  
一anaemia，and－infes（a（ionofsevera】kjndsoftick．  
AbLoodtestofacapilJaryofanearwascatchedintotwo－microtesttubespreparedwith  
HeparinandafterwardssealedwithPtasticin．Thebloodtestsmadeinduplicatehad  
SerVedtoderterminetheresu）tofthecentrifugedsedimentandthesortsofthe  
TbparzosomabyfollowlngthemethcdeofMaxMurray．  
DisIributionofblood hadbeenmadetoprovethehemoparasites withGIEMSALCOlour  
－me（hcd．Thetwen（ycattlechoosenasportersofTl）panOSOmaWeredevidedinto4  
groups：－GroupBerenil、－GroupVeriben．－GroupTrypamidiumand－GrotlpTrypan  
solution．  

BebretI℃atmentWiththescveraltrypan∝ides，thetemperatureoftheanimalswas   
increasedbymeasurlngintherectum．ParasitologlCCOntrOIswerecarriedoutevery   
fourhourswithtreatedanimalshavingtheaimtoder［erminethetlmeoflysisofthe  
ParaSjtesandtheeffectivenessofthetrypanocides，  
Thepreven（ive－Chemotherapeuticaleffectoftheproductshasbeencontroledevery  
monthsduringl10dayshematoscopleSwiththetreatedanimals・  
〃ビ．†〟／J†．・  

TRYPANinliquidfoTmhasunlikeisome（adiumprovedtot光mOreaffectiveinthe  
ChemoprophylasisintheCentralAfricanRepublic．longerthantheprolonglng  
effectivenessofbothpr∝lucts，thediminazene－diaceturateCTRYPAN）atuniquedose   
（3．5mg／kg）controIIedallordinaryinfectionsofr．vivax，TcongolenseandTlbrLLCei．  
and hadbeencontro”edwithahealingrateof60％within8hoursandaheaIingTate   
OflOO％after12hours．1tseffectivenessagainstBabesiaincotnpadsontoother  
diminazeneisquites【rong；tWOparaSitesper（esthadbeenproved．  
2）Clinica‖鮎portfromThePharnavet（NationalVeterinary針IarmaCy）andAl）IVET  

inBenin，（12．09．95）：Experimentsinthislaboratory，havedemonstratedtheeffectivinessof  
alltrypan∝idalproductsissimilarafter2and3daysbutthereinfestationcomebackafter7  
tolOdays．TRYPANurlJiketotheotherproducts．thereinfesta（ioncomebacklaterafter80  
dayswi仙arateof25％・  

TESTS  

．・りl〟（・′山J（J〃．ゴ．1ん，JノいJ∫．・  

Thisresearch wasearried outwithZebu－Mbororos－Cattles onafarm duringllO days  
andtheprevcnliverchemotherapeuticaleffectoftheproducthasbeencontro11edafter7  
days，10days，30daysandeverymonths．  
Seventy（70）cattlechoosenasportersof7ナypanosomaweredevidedin5groups：  

ごβノ   
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Tl‘さ－pan（－S（－爪】CS．  

Drugド  7■．vfl′（J．一  丁’．川JWノJ川1■ぐ  Tl．J）川（・ビ／  

臼cl，し）TC Al’Lcr  Belbrc Al■ter  Bc上br亡  Arは「  

TRYPAN  8  （l  1  0  （）  （）  

TRYPiZZEN lニ  （〕  1  0  （）  （）  

FATRYPAZEN  】8  】  L  O  （）  （）  

VERIBEN  12  0  5  0  F，  （）  

BERENTL  9  O  l  り  （）  0  

TRYPAh：，TRYPAZEN，VERIBEN．BEERENIL、areeffectiveafter8／J2hours witha  

hea］ingra（eoflOO％onlyFATRY】〕AmLthehealing rateis94．74％after24h．Atter  
3daystheeffectivenessaJIproductsiswitharateof700％，  
鮎加須加叫ぬ血相触7（ね），∫．・  

TRYPAZEN：8．33％，FATRYBANYL：27．27％，VERI8EN：18．75％，BERENIL：11．】1％．  
TRYPAN：Unliketheothers，therejnfestationcoInebacklaterafter60and80days  
Ⅵ・itharate of25％．  

ThePharnavetconcluded’lConsideringtheseexceJlen（tes暮resu】ts，theTRYPANcanI）e  
usedfor（heprogramagainsltheTrypanosomiasistoprotectthecattlebreedingforcurative  
andpreventiveLreatmentintheconditiontorepea（in regutarinterva7thetreatmentbutnot  
exceed80days－．  

3）TheLaboratory forVeterinary Diagnoslicsfrom Bohicon／Benin．confirmed that  
WithTRYPANitwasproveditspreven（iveandcurativechernotherapeuticaJeff－ectandtha（its  
broadTrypanocidalac（ivltyPermitswi（honlyoneadminislrationtoeliminatea11TIviva＿r．T，  
Cr）〝g〟Jg乃∫gWitharateofl（泊・％正ter24h．  

4）Akbar，S．）．，Manawar，G．，UlHaq，A．，Khan，S．M．and KJlan∴M．A．，（DubaiChmel  
Hospita］，POBOX9220．DtJbai．1998）have also demonstrated the efficacy of three  
trypar10CidaldrugSforthetreatmentand／orprophylaxisoftrypanosomiasisin暮hecamels．  

TEST  

朋加〝血／α／dルすど抽のd．†ご  

Atotalof16animalsofbothsexes，agedabou（Lwoyearsapparentlyhealthyandfree  
fromtrypanosomiasiswereselectedforthestudy・Theyweredividedintofourgroups．  
eachgroupcomprlSedfourcamels．OnegroupwaskeptasnegativecontroJwhi］ethe  
remaiⅢngthreegroupswereinicuLtedwithTbpumoLy〃maeVanL－isubcuteouslyuslnga  
doseofO・02nllcontainlng5mi］1iontrypanosomes．Groupsl，1landlITweretreated  
WithMelarosanline，DiminaヱeneandQuinapyraTT）ine・GroupIVservedasnon－infected  
and nonptreated controL．  

凡・ヽ〃／い．・  

Af（ernvetosixdaysofinfection，animalshowedsignsofanorexia．Evalua（ionof  
buffyLCOatandblood examinationwasperformedinallthreegroupsandwerefound  
POSltiveforthisparasite・Theinf－ectedandnon－infectedcameldiedafter24days，  
Showingemaciationandweakness・Ofthreetreatedanimaldiedafter34days，Whilein  
OneOfthetreatedcameldiseaserelapsed，ShowingslgnSOffeverandanorexia．Cure  
rateof66・66％forDiminazene（Trypan））andMelararosamine（Cymelarsan）and  
33・33％Quinapyramine（Triquin）・  
5）Fazil，M，A，，Mombasa，Kenya（1998）、hasalsodemonstratedthat50headofcattle  

averageweigh（250kgwerelnJeCtedi．m．dthTRYPANSUSPENSIONatrateof20mlper  
animal，StartedshowlngSlgnSOftheinfectionafter59days．  

■■・l・   


