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AI‡STRACT  

Thisarticle reports the biochemicalchanges observedin14straydogs  
experimentallyinftctedwithTbpanosomaevalLSE・Thedogswereevaluatedat  
days O，3，6，9and12regardingthe fo1lowlng ParameterS：glucose，urea，  
creatinine，uric acid，albumin，tOtalproteins，alanineamine tranSferase（AIJ），  
aspartatealaninetranSferase（AST）andcreatininephosphokinase（CK）employing  

non－enZymaticcommerciaLkits・Atthesametime，5non－infectedstraydogswere  
submittedtothesameanalysis・Onlyintheinfヒctedgroupchangeswereobserved・  

ⅦryslightincreasewithglucoseandAIJlevelswereobservedandonlyalbumin  
decreased significantlyinthe whole analysed parameters・This suggested that  

edemamaybethefirstclinicalslgninchronicdiseaseduetoT・eVanSi・   

INTROI）UCTION  
TbpanosomaevansiisreportedastheagentofadiseaseknowninSouth  

Americaas‖ma）decaderas”or，・derrengadera▼■・Oneofthemainsitestonndthe  
paraSiteisthePantanalMatogrossense（BRAZTL）（Fig・l）whichhasanareaof  
139，111km2．TtisoneofthemostimportantlivestockproductioncenterinBrazil  
andhasarichfaunawithabout658speCleSOfbirds，80speciesofmammals，50  
speCiesofreptilesand230speCiesofnsh（EMBRAPA－CENARGEN1987）LThis  
parasiteproducesagreatnumberofchangeSinalotofmammalianspecleS，1ike  
cattle，horses，dogsandrodents（Losos1980；MahmoudandGray1980；Stevenset  
al．1989）．Levine（1973）reportedthatthesignsoftrypanosomosis dueto T・  
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evansiincludeintermittentfever，urticaria，anemia，edemaofthelegs and）ower  
parts ofthe body，loss of hair，PrOgreS＄ive weaknessandloss of condition．  
MahmoudandGray（1980）assertthatthediseaseisoftenrapidlyfatalforcamels，  
dogs andhorsesT According to Losos（1986）thereis aconsiderable simi1adty  
betweenthe由thologyofdiseasecausedbyT．brucei，T．evansiandT・eq痺eldum  
affectlnganimalswhichallowtomakesomeeomparisonamongtheseparasitosis．  
Despitealargenumberofhematologicalstudiesinanimalsinftctedwi  

evaTLu，Onlyafewreportsconcemthebiochemicalchanges，andmostofthemare  
Onlycasereportsofnaturallyinfヒctedamimals．Oneofthemostcommon航ndings  
inthese、Studiesisthedecreaseofalbuminlevels，Whichcouldexplaintheedema  
foundinchronic cases（MonzonandVillavicencio1990）．SeedandHal1（1985）  
1isted the changeS fbundin alot of rodents and cattle，i・e・decreasein serum  

COnCentrationsofglucose，albuminandcreatininekinase（CK）・0therproducts，aS  
urea，Creatinine，aSPartateamine transferase（AST），alanineamine transferase  
（Au’）showedlowincreasesdurirLginftction．Thisresultswerealsoreportedby  
Sandovaletal．（1994）inonenaturallyinfecteddog btltit stillremains alackof  
information with serialstudieswhichwould help to understand the T evansi  
path0logylnaCuteandchronicinfecteddogsandhorses・  

Fig．1Pantana1local血doTlinSouthAmedca・  
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MATERIALS AND METHODS  

βog∫  

Fourteenstraydogs（about6kgeach；agebetween2and4years）fromthe  
City ofCorumba（MS）wereintravenouslyinfected with3×108parasites and  

COllLinemaintained・DogswerebJedfordeterminatjonofbiochemjca】datausjnga  

VaCuum SyStem（ⅥlCuum tI，Labnew，Campinas，Brazil）．＼屯nollS blood was  
CO11ectedimmediately（WithoutanlicoaguJant）beforeparas；teadmhlistration（day  

O）andafter3，6，9，and12days（infectedanimals）．Atthe sametime，anOther  

groupof5uninfectedstraydogswasmaintainedatthesameconditionstoobserve  
eventualinfluence ofisolate condi［ionsand穴）Odin the analysed parameters  
（COntrOlgroup）・Inthis groupblood wascollectedatdaysO，6and12・Every  
infected animalhadafter12days，atleast，8．0×106parasites permi11iliter of  

blood，aCCOrdingtothetechniquedescribedbyHerbertandLumsden（1976）．   

r′、リ……・り仙＝、ヽ批、J  

TheT．evansistrainutilizedproceededfromPantanalMatogrossenseduring  

anaturaloutbreakin horses duringthe year of1994（Silva et al．1995a）・To  

COnnrmthespeCie，thetechniquedescribedbyJohnetal．（1992）wasemployed．  
Basica11y，thedistancesbetweenposteriorendtokinetoplast，fromkinetoplastto  

midnuclearpolnt，fromtheanteriorendtotlPOfthe鮎geJJumandfreenagelJum  
lengthweremeasured．   

l†呵＼、－  

For glucose，urea，Crea【injne，Urjc ac札 a】bumれ totalproteins，  

alamineamine transferase（AIJ）（formerly known as GPT），aSpartatealanine  
transfbrase（AST）（former】yknownasGOT）andcreatininephosphokinase（CK）  

analysis were employed commercial kits（Biolab Diagnostica S．A・，Rio de  
Janeiro，Brazil）and concentration was determined colorimetrically（Micronal  

digitalspeCtrOPhotometer，B－34212，SaoPaulo，Brazil）．   

馳ぬ娩山肌功血  

StatisticalanalysiswasdonebyregressionstudiescomparlTlgtherelationof  
each samplewith‖dayO‖，for bothgroups（COntrOlandinftctedanimals）with  
p＜0．05．   

RESUIl’S  

Duringtheexperiment，dogsdidr10tShowsigrlificantalterationsinfbodand  
WaterlngeStion・Oneinfected dog died after9days，but anatomo－PathologlCal  

朗   
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analysisdidnotrevealedwhetherthelrcausa－mOrtlSl’wasduetotheinfヒctionor  
not．  

Tablelshowstheresultswithcontrolgroup（C）andinfectedgroup（i）of  

dogsduring12daysofanalysis．Mediumva）uesfoundincontrolgroupdidnot  

Change Signincantlyln the analysedparameters，andininfected animds，0nly  
albumin decreased significantly（P＜0．05）．There was a slightincreasein AST  
leYel，althoughwithin normalrange fordogs（For normalrangesindogs scc  

Xanekol卵9）．  

Thblel．Biochemica］mean val11eS foundin controlandinfbcted  

dogswith7：gγα那f．  

Days屋此erinfbction  

0  3  6  9  12  

Glucose（c）（mg／dり  

Glucose（i）（mg／dl）   

Urea（C）（mg／dり  

Urea（i）（mg／dl）   

Creatilline（c）（mg／dl）  

Creadnine（i）（mg／dI）   

Udcacia（C）（m釘dl）  

Uficacid（i）（m岳／dl）   

Tb血protein（C）（g／dl）  

恥血protein（i）（g／dt）   

AI加miれ（C）（釘dl）  

Amu血n（i）（g／dl）   

AIJ（C）（U／1）  

AIJ（i）（U／り   

AST（c）（U／1）  

AST（i）（U／1）   

CK（C）（U／1）  

CK（i）（U／l）  

101  76  84  

83  66  71  6ヱ  65  

33  3S  39  

39  37  39  41  40  

0．8  0．8  0．9  

0．8   1．0   1．0   1．0  0．9  

2．3  3．5  2．5  

2．5   2．8  2．＄  2．6  2．7  

名．1  7．3  5．6  

7．4   6．5  5．苫  5．る  5．6  

3．含  2．8  3．6  

3．7   2．8  3．2   1．9  1．8  

13  18  19  

15  1g  17  19  19  

8  34  25  

14  32  31  31  3g  

ll  lO  lO  

12  8  g  7  11  

C：COntrOIs，i：infected，mg／dL：mi1Ligramsperdeciliter，  
g／dl：gramSPerdeciliter，Un＝Unit匹r［iter・  
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pISCIJSSION  

Experimentalinfectionindogswith T・eVanSEis very seldom relatedin  
literatureandalackofinfbrmationisobserved・Them往lOntyOfpubljsheddata  
areaboutnaturalinfectedanimalsandchroniccasesarediscussed・Thisway，the  
early stages of this parasitosis were studied here in regard to biochemical 
alterations．  

Among the approaches to study pathogenesis caused by T・eVanSi，the  

determinlngOfchangesintissuemetabolismofinfectedhostsisverylmPOrtant．  
Bu［，anyJnCreaSeOrdecreasejntheeva】uatedparameterlnaybejnnormalrange  

anddoesnotaffectorganismfunctioTl．Thiswasalsofoundinthisworkwitha  

largevariationofvalues，butthem叫OrltyOfthemwithhnormalrangefordogs，  

accordingtoKaneko（1ウ89）．  

Thereis no uniformlty amOng authors aboutthe exact Tbpanosofna  

number necessary to produce an experimentalinfection（Dwivediet aL．1977；  
Moultonand So】lod1976）．Sriva5taVaetal．（1967）llSedlO，000to producean  
experimentalinfectionin dogs．In the other hand，Monzon and Vi11avicencio  

（1990）usedonly50parasitestoinfectahorse．Thisway，WaSdecidedtoinfect  
dogs with ahuge T）umber ofparasites（3×108）to produce avery quick acute  

infection．  
Thelackofalterationinmanymetabolicproductsanalisedin仙sworkmay  

beduetothestudyofacutephaseinwhichtheparasitecouldnothaveproduced  

markedce11ularlesion．Noalterationirlglucoselevelswasobservedduringthe  

experlment，pOSSibly because the study was performedin ftw days・Gluco5e  
abnormalitjeswereobservedinchronicphaseofdiseaseindogs（Sandovaletal・  

1994）and terminalphasein rodentsinfected with Trypanosoma（Ashmanand  
Seed1973；SandovaIet al．1994），Rodents were more susceptible to T evafLfi  

infectionthanhorsesanddogsanddieinafewdays（Losos1980）．Nosignificant  

alterationwasfoundinthisworkforuricacid，Whichcanshowanydisorderin  

Purin’s metabolism andis produeedirlljveE：Also the kidney func［ion was  

probably not affected．Urea and creatininelevelsdid not chaJlge Significantly・  

These results werealso found by Sandovalet al．（1994）in rodents．HoweveT，  
Srivastava et al．（1967）reveaJed that jn chronic disease a subacuteinters山ia】  
nephritis characterized byintense mononuclear cellinfiltrations of the  
perlglomeru1ar reglOnS may OCCurLIt would tx possible（O find other  
abnomaユitiesiroursrudyproloJlgeduJl山地echroJlicphase．  
Thetotalproteinlevelsdidnotchangeduringtheexperiment，butalbumin  

decreased significantly．Probably，nO Changeswere foundin totalproteinlevels，  
h：CauSeOrganisminfectedwi［hT・eVa7LSiincreasesglobulinssynthesistoavoidan  
alteration in osmotic pressure due to constant decrease in albumin during 



BIOCHEMICAL CHANGES WTTH T El仇NS］TNFECr10NIN DOGS  

infbction・In chronicstagesoftrypanosomiasis，low albuminlevelsmay bethe  
CauSativeagentofedemaandpossibleindicateagreatliverdamage（Monzonand  
Ⅵllavicencio1990；Silvaetal．1995b；Srivastavaetal．1967）．  

AccordingtoKramer（1989），manySericenzymescould beanalysedfor  
theirdiagnosticandprognosticvalues・TheanalysisofAIJandASTisthemost  
COmmOn．AIJisaspecificliverenzymefoundinthecellcytoplasmandthereisa  
St8ep risesinitslevelincellmembrane damage．ASTis found mostlyin cell  
Organellesandriseswhenthereisagreatdamagetotheheart，kidney，Skeletal  
musclesandliver・Theresultsfoundinthiswork showedavery slightrisein  
ÅIJ，Withinnormalrangefordogs（23－66U／l）andnotstatisticallysign摘cant．  

ASTlevelsdidnotchangeduringtheexaminations．Thesevaluesaresimilartothe  
resultsofDwivedietal．（1977）whichinftcteddogswithT．evansiinlndia．This  
may indicate a slight hepatocyte membrane damage due to the parasite and 
probablywithoutheartdamagebecauseASTdidnotchangeinthiswork，aSCK．  
CKisanenZymefoundinmusclesandincreasesitsleYelswhenoccuracell  

damage（Kramer1989）．SeedandHal1（1985）indicatedadecreaseinCKlevelsin  
infectedrabbitswithT・brucei．ThisdifferencemightbeduetodifferentspeCleS  
OfTbpanosoma usedandthesusceptiblehost．  
AsnosignificantbiochemicalchangeS WereObserved，eXCeptalbumin，it  

COuldbesuggestedthatamongclinicalsignsindogsinfectedwithT．evaTZSi，edema  
maybeoneofthefirstobservedchangeS，inthebeginnlngOfthechronicphaseof  
infection．  
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