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ABST R,\ CT 

The present stud} wa~ conducted rrom August 2004 to Apnl 2005 \\ L1h Iht: ObJccll\e~ IIf 

dctemumng. the prevalence, extent and d istribution 0 dourine III horses and IO\CSlIgaling 

occurrence of cllmeal cases 3S well 3S carner st:ltes of donkey .. and mules III the Arst- B:llc 

Illghla nds. At the same time a longLtudmal study was conducted to assess the efficacy of the 

Isomet::mudlUlll chlonde ( ISMM ) Hnd DlITu nazenc acetumte (I)I~ I ) III Iht treatment of ch mcal 

cases of dou rine. An IIlvcs ligalion was also conducted encompa~Slllg cluesttonmure nnd 

serological survey on the presence of dOUrine in adjacent geographic"l areas of the Ar<;I-Ha1c 

highlands and other sclec ted parts o f the country with lugh equlOe population, The stud) 

methodology was based on quest ionn:lIrc, serological. climeal and pa rasitological surve~, The 

questionnaire survey indicated thai dourine, locally known, as " Lappessa" or " DirrC$sa·· is a 

major health problem of equ ines in the Arsi-Bale highlands Though, dourine 1<; a common 

clinical case through Qut th e year, it has a seasonal character. \\ hieh most com monly occur" 

following Ih t' breeding !;l'aSOIl from Junc to late September. SOIllC!ltne~ a <;('coml peak IS observcd 

III Ihe dl) seasons of the ~ car (Marc h to t>.<lay), which prob.lbly as~ocmted v,lIh relapse II I 

pre\ tOllsly Infecli:d and recovered cal;cs due 10 stressful \:ondlllol1" of I('ed sh~rl a gc Of ('~9 

hor .. ,: I;en! tested for the detection of ':l!ltibodies agai nst T ~'Clllllh.,.dlllll. rc\calcd a scrnposlIl \ c .., f 

IS .. (28.35°;' ), 161 (24.81 % ) and 125 (19.26(1/0) for CA [1. L/\ rEX and I: LlSA !C~h. 

rcspcctl\'cl~ Ri sk factors with sigmficant association to douflne \\erc partly numbcr, pre\I011' 

history of abortion and body condlli on sco rc . No trypanosome,> or any other haemopara~l1c~ 

could be detected in all cxanll ned Glemsa stained smears (th in blood. gell ital di sc harge and ti~l;uC 

fluids) as well as In blood samples by mil CT. All the puppIes Inoculated \\lth blood samrk~. 

gellll.tl washes and oedcma lOUS nUids remained parasl1ologicall ) Ilegau\e. Diffe rent 

charactcri stic clinical signs o f dourinc were observed in clilllcally ~Ic k horses of both sexes. The 

prominent clinical signs observed as genital fom) of the disease mclude vagmal dl:.chargc mallll~ 

of mucopurulent type "i lh foul odou r. oedema lind presence of deplgmcn ted ..,cars 0\ ('1' till' 

o,:)'lerna l genita lia , oc,icmu o f Ihe <;cro ltlm and prepuce aecomp:llllcd by pn:pucl.:t1 ali \\ell .h 

urethral dIscharge and ukl'rallon of the genital mucosae mlllnl~ nf the- pen tie In hoth "'C\l' ~ . 

lamencs~ in one or both leg ... panml dr;tgglng and slIffnc"s of thl' lund Icg~ and Itlcoordtnilth)n 

\H·r~· lhc dominant sig n .. nbscrvo.!d , I ~ nervous form of lhe dl ~CIl<;C 

viii 



Horses with different ehOlcal signs of doun nl! were categonsed Into one of the followi ng fi\e 

grou[ls based on the cl llllcal findings ApparcllIly healthy (4681. non-spccliic signs like 

emaciat ion ilnd weakness (69); genital fonn (30); nervou, fonn 01 [15) and both gCTll1ul .lnd 

nervous forms of the disease (67). Fifty-four horses with hi gh pCrtenl:lge [lO!.I U\,II)' fOl the 

md lrect anllbody ELI SA and mneleen horses wllh strong agglullnallun reactlOTlS having end IIIfe 

of 1.32 for both CA l-r and LATEX tests belonged to the liw of th ... dlffeT1:nl dUlleal group~ 

ChI-square analysIs of the distributi on of anImals. claSSIfied liS C) tlWf POSIII\ e llr negative 011 Ihe 

basis ofallthi." three teSts. in the clulleal grou ps demonst rated a stat l<;tltally slgm ficn nt difference 

between groups. with stratum specific prevalence of posiuvc ammai<; mcrca!'llllg wit h IncrcaslIlg 

severity of clmieal sign .. (p<O.OOl). The concordance between (CATT and l:.LlSA) and (L A"' EX 

lind ELISA) test resulls were 64.80% and 6960%, respec tivei) . rhe ... appa st;III SIlC between the 

lests ind ica ted substant ial agreement where 125 sera tested pOSltlVC and 435 "era tested negat ive 

in CATT and ELISA tests and with 125 sera tesled posi tive and .!50 .,era tem'd negau\ e III 

LA TEX and I:LlSA ' est~ . A 10ngitudlll:J1 study was carried OUt to a~~\!~<; the therapeutic actl\ 11> 

of I SM~1 and Dl:V1 III selected serologically poslI1\·e cli nical cases of Cou nnl.' 111 A<; as<;a dl !'llTh:l of 

the Ar!') hlghl.lIlds A lot.11 of 24 adull 10e:11 horses were divided InlO ~ group, of cq11al number 

I'CV k\ cl. eos!l1opllll cou nt , body temperature, serological sWt u". unrf\)\emcni of the C'I' tlllg 

clinical !'Ilgn~ Jnd bod) w ndition ~Cl)rc \\ en: moni tored tWIce m 10 d):" 1I1Ienal fClr a penod til 

40 dll) ~ rhe results IIldu:ated that mean ]leV, eosinophil counts and t>"dy Icmperaturl' impw\ ed 

in both J S\ I~I and D I ~I treated group during the 40 days pOSt tr(';ll meni penod A ~ Ia nsth:,ill ~ 

significan t Increase in PCV and body temperature was observed ~1.lrIlIIg frOlll th e day 10 

(P<O.OI) and a hIghly Signi ficant van anon (1'<0.001) was observed al the cnd of the expenment 

The re W:l:. a marked unprovcmclU In thc cxi stlllg clinical Sign:. and h'd: (undman score of Ihe 

study anl1nals under the ISMM and DIM groups as compared 10 control ;trHl11als withm the 40 

days pOSt trcatmelll follow up lime. All Ihe st udy animal s remained ,erolog lcally posit IV," fO/ 

bOlh CATT and LATEX tesls Ihroughout th e 40 days of the study Tll'nod The occurrence of 

active cltntcal cases of dourine in two donkeys as well as serological ~arncr ,taIeS In 11 donkey ... 

and 5 mule<; \.erc al so observed Sero logical as well as qucslionn:m..: r-:l"ed 'llrVC)' ..:onducted LII 

V;lnOU5 representatlvc S1le <, of Ilk' cou nt ry as to the occurrence of dllUrt!W re\ ell led the prc<;(' Il(e 

oflh\! dl sea' e III U rag:1 and Shashcllll'llC districts ufthe Ol'Ol11ly:l RCghl!\ ,Inu '\rbeguna distill! III 

the SNNPRS (5mnhern ' alloll , N:lti onallllcs and Pcople Regional 51,\11.'\ 

" 



I lus IS the lirst report to establish the occurrcnce 01 dOUrine outside 01 the prc\lousl> kilO .... n 

ende miC fOCI of the ArSI-Ualc hIghlands of I:thIOPI:l ,\llhough thcre wa~ no d,rect detection of T 

C'qU/f)('rdllfll, there IS 'mong eVidence Ihal dounne IS highly pre\:llclll, mo,t Important problem LIl 

the Arsi- llaic hIghlands. whe re the Slluatlon IS gellmg .... orse \\ Llh the preo;cOI spreading trend to 

areas previously known as free of the disease. neces,"alC~ urgent nallonal controllntcnCnllon 

I\ ('~ \\urd s: I)o.tnnc. Tnpuflo$oma f'qulperdllm. r\ n , l-\ TI X. 1- LISA. l-,hloJu.a 

, 



I. INTROLll'CT ION 

I:IhlOpla roS\C(;SCS 2.75 11111hon horses. 5.02 nul lion donkcys lind 0 fl3 11111110n mult~ ((SA, 

2003). lI orsc~ havc a prmolllent posllion In the agncultural and lranspon Sysh:l11~ a" draft. pac\.. 

and nding IIn ll11<lls. In a country where there IS less dc\,eh'ped modern transport and 

conunu nJ catlon scrvlce, Ihe natural choI ce resi.S on the u~c of human .Ind pack animals mode 01 

Ir:mspon. as II has been the case III some pans of the \\orld . Thus. III a dc\clopmg counu,) 11kI.' 

I:. thiopia , thc cQllIribulion of equ ines in Ihe energy sccnano IS o f considerable ~Iglllficancc . '1 he 

provisIOn:> of transpon through pack ammals, d rawlIIg cans, as ndmg anllnals or taxt opera lion", 

almost ccnalllly cQnlribule5 more to th e national economy The u"e o f eqUI ne'> I~ hn1lted to their 

po"er as Iran~po nation (saddle type, can pulli ng ilnd packlllg). Onl y fc\\ regIOns In northwestern 

and south CII~tern (Arsi4 l3ale high land s) of Ethiopia usc eqUInes for pi oughlll£ (t illa ge) and 

threshing of CtOpS is practiscd. 

Desplle Ihe sIgnificance o f hor!'cs in the sector o f tran sportatIon anJ .. gncu!tllr~· tr' Ihe 1.·~{)lIlll1ly 

of the nation. the treatment accorded to these speclc~ of aill lllais ha .. heen f:tr bdtl\~ than th,1\ 

gl\en to other , pecics of allllllals. Th iS can panly be due to Ihe ilge-\)Id crronenu'i concept Ihat 

II1,',e speelc~ HC hard y. tolerant and probably because they are nol pro\ lders III mea t ilnd InLlk 

(Fe'icha. 199;,_ A fncan horse Sickness, an thrax, CP1700llC lymp!1anglli'i, dllUTlIle. cqu1TIe 

plroplas11lo:'I~. horse mange. rabIes. glanders and ulcer.lI!vc lymphangllls lire amung Ihe tTlllJUT 

di seases that effect horses 11\ EthIOpia (FAO. 1996). 

1 hroughout Ih..: world, the one common factor leading 10 Ihe 111 heahh. sulTcnng 3nd ca rl~ deT1l1'iC 

of equines IS the protozoan parasite , TIJ'IJ(lIlOsoma eqll1pcn/llm , CIlU<:1Ilg dourine ( St~·pl1l'n . 1986). 

Dourine 15 11 ch ronic or acute contilgious di sease of brccdlllg soh peds Ihat is trmtr,nuttcd dIrectly 

from anim31 to animal dunng COIIUS. Among Ihe Non·T~ehe rr.lIIsnlli! ed 1 r:panl)~OI1l0~e ... 

(NrrAT ), dl)urinc is included in lisl l~ o f tile O lE notIfiable dl~c:t'.;c~ hst (OlE. 20nl). [)ounnc ' " 

the I) lIl y tl'}pJllosolllosis Ihm I~ nOl lra nsll1l\1ed bY ;1I1 IIl\t·rtcbrdl~· \cuor T eqUl/'ur/1I111 dllt'er .. 

from othcr trY"'JTlosome~ 10 Ih:ll II 1\ pnmanly a tissue: p:lra .. l1l..· th,1I r,lrd}, lI\\adc .. the hluI1J 



There IS no known natural reservOI r of the paraslle other tha n Infected c4U1dS It IS present In the 

gell1 ta l sec retions of both mfected male .. and fcm nles _ The lneub:UlOI1 pcnod, SC\cnty and 

duratioll of Ihc disease \ ary considerabl y; It I .., oft en fmal. but spontaneou'i n:co\ ~'nc~ do occur 

Sub clinical infections occur, and donkeys and mules arc more rC'i15lant than hur.,c'i and mot' 

remlil n 1Il3pparcnt carm·r .. T eqlllpel'd llm IS a cosmopolitan. but due to the slnct enforcement I,r 
conlrol mcasure~, dourine dec lined quickl y In most pans of the 'Aorld at the beginning of the ::!O'~ 

ce ntury. panlCli larly from the 1950s oll wa rds and l.:UITelil ly We!<olem europe. Aumalta and the 

United Sla tes arc conS idered to be frec from dourine (OlE. 200 I) 

The problem of dou nne III Ethiopia has been recognized b)' local fanner!> for tndl1)- years and II 

has becn found to be a threat to the li fe and productivity of the equ ine populatIOn III thl' cndemlc 

areas, However, the first official rcport of the disease was made in 1980 whcn the ,\rsi Rural 

Development Vill I (ARDU) requested the Tsctse and TrypanosomoSlS Sun 'e) and Cont rol 

DepartmcllI 10 invcstlgatc a persistent {lI se3"c problem III hor .. \.', III Ihc adtnlll,\lrall\ l" region;. of 

Arsl and Bale (Z"1cke C{ til., 1980). 

According to this repun . the disC'a"c wa .. Widely spread III Hha),;!. Sag.urc, Bdll!1 ,lnd Kolilc 

district:. of .\,rsi-Balc hlghl 3nds. In Ihose areas, the disca::>e 1<; kllu\\11 communly J.~ "L.l pp.:~"J 

Il ld:tkuta" "Lappcssa Duda KtHa " which mcan .. back bone breJkcr IIllhe Icx.Jl1:tnguagc or ~lInrly 

"KlIw" \\ hICh mcans breake r. Since then dOlln nc was found to b(' PI'\.'\ :l lenl III th~' hlghland~ III 

Eth iopia panlc ul arly in Arsi and l3alc zo ne~ tA!cmu et til ., 1997 1 SI1111lurly, multiple C3<;6 III 

serological complement fi xation lest (eFT) and enzyme linked Iml1lUn~)SClrbent a .. ~ay (F lISA) 

and Trypanozoon pol ymcrase cham reacllon (pe R) poslln c, )('1 Jparasltelllie horses \\\.'re 

reponed in Ars i and Bale zoncs H1 Ethiopia (Clausen ef aI" 1999) . 1I0wc\ el". the pl"L'sence (H 

absence of do urin e H1 adj acent geogrllph ical arclIs to the Arsi· Bale hIghlands and othe r parts Ilf 

the countr:- where there is high eq uine population. unrc~tnctcd mobility and uneontrolkd 

brecdlllg. TCmained unknown. Diagnos Is of T cquipertllllll . th l" e,IU<;lH! \e org:ulIsm of dounne III 

horses. b> :.t:mclard parasllolog ica l l cclllu4ue~ IS difficult, OWtnglO th(' lu\~ Ilu mber" Or paT:l~IIl' '' 

prese nt III the blood or tiss ue fl UId" and I h~ frequcnt a b~\.·ne\.' o f clllllCal ... gn~ of dl"l',IW 

Con~cqllcnll~. Ih(' demonstratio n of tryp:HlosQlnill antibodl(,s III the ~t'rUIl1 h,ls bC(("llllc the nl\h! 

illiflona ol parameler in determining the d l~{"n~e status of IndiVidual animal, ( B I~hllp ('/ til . 1\/9"'1 
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The principal reason for usmg serologica l lests for thc diagnosIs 01 If) panoloomosls IS 10 

overcome the 10\\ level of sensI tivity of parasuologlcal tests In detcctlng dnonu. mfccllom 

Alternative straH:gles. utl hl.lI1g nuclei C aC id technologies. such as the peR also offer high 

SCllsHivily and ,night be of usc Ifl the dHlgnosls of T f.'l/I1I/J(·rdlil/l (Lud.II1 ~. IlJtJ:!) For the 

isol ation of such para'iltl''). p01en1l 3110CI IIrc \ 'Ia ngolm and EthIOpia (all·, IC)'N) In \ longol!a 

repom o f chmeal eascs of doun ne as \\e ll as cases of (F'r· pOslt l\ C and Tr:pano/oon PCR­

posi1ive horses haH' been reported . Attempts to Isolate the p:lrasHe from blood. h{1\\e\'er. were 

nOt successful (Clausen ef III . 2003 ). In Ethiopia multiple cases of serologicall{, I- I nnd ELlSAJ 

and Trypano7.oon Pe R-positive yet apllra ~ llemic horses arc reported (Clausen l't ell 1999) No 

parasites could be Isolated from these P R·posi l! \'e horses. Based on the obscn 3110n Ihat 

trypanosomal DNA has bee n detected in the blood samples from Mongoha nnd Hh lOpia. It looke; 

encou nlging enough 10 believe that it cou ld be possible to iso la te a paril~lI c u .. tng different 

parasi lologicalteeh nlques The difficulty 10 thc diagnosis of T eqllipf!rtJultl lead \0 d ifficultIes III 

achiev ing reliable data on the prevalence. and d, stnbutlon and in the Impll·me.:nt3t lon and 

moniloring of Ih~ disease.: control progrtlmnlc,:; Therefore. the speCific objectl\e .. lIt the present 

study include ; 

• To determine the preva lence. extent and dlstnbution of dourine In hllr'~" \1: -\re;I-lhk 

highland .. b3~ed on question naIre. serologIcal and parasitologlcall('chnI4ue .. 

• To invesl1gale cltll1cal cases and observe the sl' roloSIca l statu s of dOllkr~ ... dnd mu!c, 10 

the ArSl-8a\c highla nd s. 

• To conduct and a<;scss the efficacy of (ommonl> aV;l1labk trypa nocidal drug~ Ben:1l11 and 

Trypamid lUlll III Ihe IreatmCllI of ch niea 1 cases of dounne ill the Arsi- Bak highla nds 

• I f possible to Isolate T. eqlllpert/i//ll "trams from cli nical cases and \0 funh..:r 111 V('::. l1g.l1 ..: 

for future companson between 7: cfJlllperdlllll and T (! I'tllls i stralilS al tlt t' molecular \evel 

with the e'mtmg stocks from specialized laboralOries 

• To invcsIIgate th ..: presence of dounne In adjacent geographical arc;I ... of th!.' r\r::'l- !Jak 

highlands and other se lected pans of the cou ntry where there is high CqUlIll' popul alton 

• To 11l st ll utl' praclI(:al rccOlllmellda !10Tl~ IIlld control options III ordl'r !O rl'du l'~ the llnp:\('t 

of the d i.,c a~l· and to further 1111111 "" dhtnhlltlOn In the equl1le populat ion Ilflh~ coullIn 
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2. LlTH.EATUHE H.E I VEW 

2.1, The disease 

2. 1. 1 The history of 7nI'UI"'SOllla eqUlperduIII 

Dourine. caused by Tnpa/lQsomll wIll/perdu", Dofehn. 1901. has been recoglll7ed ;'I~ a dhease of 

breed ing solipeds for mnny ce\lluri es (ll oare. 1972). Al though the disease ha:. been kllo\\n "Ince 

ancient times. its nature was estabh shed only 11\ 1896 when Rouget di scovered trypanosomes III 

the blood of infected Algerian horses lI owever. lhe pnra"Hc got losl before Rougel (\~96J could 

reproduce the disease III hor~es. It was only several years later that Buffard and Schneider In 1900 

we re able to reproduce dounne in a horse foJ]owmg the subcutaneous inoculatIOn of:t paraslle 

Isolated from a natural!) lIlfected Al ge rian horse that W,tS mai ntained through <:everal passages In 

ex perimentally infected dog~ The disease has been also observed in France. lIungal} and 

Germa ny. Since the 19 th century. dOUrine occurred only sporadIcall y in Europe DUring World 

War II. however. T. t''i lliperdl/l/1 \\as re-in troduced ttlto We stem Europe wlln Rlh\lan and 

Algerian horses. uscd 1I11h!.! German army and ttl France. respectIvely . After the \\M.the dl"ea~e 

\\as eradicated III We~tem I'urope b) a systematic screelllllg and control (hnlml (",II1l1nat IOO. 

confirmatory diagnOSIs b) the eomplemell t fixation lest (eFT), enforcemenl 01 1(~1-~.lIl1t3T)' 

mcasurcs includi ng Slln1Plllg OUI "nd in some cases trealment w llh high d()~age.:. of 

neoarsphe namine (I loan: . 1972 ). In lhc WeStern hem lsph~re. dOUrine eX isted In US,\ ~tr1CC 18R6 

and in Canada s ince 190-4. but while it was eradicated 111 the laller coumry some 15 )car, later 

(Watso n, 1920). The disease also occurred in Chile. Venezuela and Brazil (il oare, 1972) 

Zeleke el (II .. (J 980) fi r~t repoTled the presence of dOUrine III EthIOpia. Accord mg to tht<: repo rt. 

T eqll ipcnJlI1II was \\ Idely ;;;prcad 111 the d istricts of I: thaya. Sagure. BekoJl and Koftle III the 

fanner A rsi·Bale admIl11~tratl\'c regiOns. I lorses <;ufferlllg from clinical symplOl1h 01 J(\UT1IlC 

h<l ve a lso bee n recently repon ed 111 ElllI OPI;! !Alcnm l'f 01 .. 1997; Clau,ctl ~'1 a/. . 1999 ). 

partlcu larly from the AN· Uak hlghbnds. UnfOrllllHttc1y wi thoul "uccess ofpar'hltl' 1,01<lIl On 



2.1.2 . Synonyms 

The vene real disease of cqul!lcs or dou nnc has been known under other names (Arabl( "cl 

Dourin", English "Covering dl seasc", German "Bcschalseuche", heneh "~lJI de emt" . Ru ...... I.m 

"S lucnaja Oolcznj" or "Podscdal ") (lloare, 1972) In I:.lhlopla , the dIsease IS !...nown eommonl~ J~ 

"Lappcssa Dudak uta" or "Lappcssa IIldakuta" whIch means back bone breaker In the lo( al 

languagc or simply "kula" which means brcakcr (ZelekI.' et dr , 19~O) 

2.2. ,\ etiology 

2.2. 1. Taxonomy 

The causativc organisms, Trypanosollles, which arc slnctly paraSI tic . arc flagcllar pnllo l.oa. 

belong 10 thc phylum of Sareomastigophora, the order of KlIletoplastidae. the famd) of 

Trypanosomatidac and the genus of Trypanosoma, under the Sail varian group. The sub!! cTlu, 

Trypanozoon ind udcs the pathogenic ~pccics T. ('I'tlII.H . T brucel :ind r ('"wpen/llm :t' mdKJt('d 

below in Table I . 7: brUC('1 is furtlu,'T cIJvided into three <;ub!> pecies. the animal path0gcn r /1 

hl'llce/ and thc lrypanosome~ respon'ilbk for human sll'cpmg Slck nC!tS T b gamhu' lIw ill\d T 11 

rllOdesiel1se (Hoare. 1972). 
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Table I: Taxonomy of Trypanosom(J equipl!rd/lIIl 

Phylu m: Protozoa 

Class: Zoomastlgophora 

Order: Kinctoplastida 

Family : Trypanospomat ldac 

Genu s: Ttypa/losoll1a 

Subgenus: Trypanozooll (Bruce; group ) 

Species: 1'. brucei, T. CI '(//IS/ , T eqlllperdlllll 

Subspecies ' T. b. brucei. 7: h. galllhiell.w:,. 1: b. rhodes/elise' 

(Source : 1I0are. 1972) 

2 .2.3. Morphology 

r'J'IW IIOSOIl1(J cquiperduII/ , 1'. b. bruce; and T el!wIsi , the three-trypa nosome subspecies III the 

Trypanozoon gro up are animal pathogens highly virulent in horses. and morphologically almost 

indistinguishablc. Thc morphology of T equip£'rdulII is idcnll cal [0 the blood strcam slender form 

of T, b, bruce;, having a single free OagcllulIl with long "h:nder trypomastigo!c fomls. T 

equipcrdulII is also mo rphologically IIldl ~ tin g li i shab1e from r ('1·lIn ~1. like the latter specIes. 11 I~ 

typic,,!!y monomorphic, bcing represented by thin (slender and lllt enned ia le) I rypomastlgOll' ~ 

possessing a free nagdlum. although p!comorp tuc , stu mpy. prOllmlu:Jca r fo rm ~ :1((' rccoglll7.cd 

I) 



As in T. ('wlllsi , the nucleus lies in the celllre of the body The klllc topllHt IS very d1Sllnct and 

terminal or sub-tenninal in posit Ion, wlIh "ell-d('vcloped undul3ung membrane and free 

flagellum . The size of T eqll iperdlllll IS like wIse wllhm the range of that of T el 'all.~l, \\'1111 lhe 

Il'ngth of d iffe rcll1 stra ms varying from 156 - 31.3 11m and 1 5 - 22 11m \\. Idth The other 

charac te nstic whIch T equiperdlllll shares II lIh I PI '(l1I.\1 I). a tendency to produce 

dyskmctoplasllc StrainS (lioare , 1972) 

2,3. EJlid {' mio log~ 

2.3. 1. Il ost range and distribution 

Dou rine mainly affects horses, donkeys and mules. The di sease IS ge nerally more severe in 

improved breeds of horses and mi lder in native ponies, donkeys and mules. Various laboratory 

animal s, incl ud ing rats can also be in fec ted. Zebras have tes ted posi tive by serology. but there is 

no conclusive evidence o f infection. Ilarses and donkeys appear to be the only natural reservoi rs 

of T. ef[uiperdulI1 . Male don keys can be asymptomati c carriers. Siller the transmiSSIOn depends 

011 sexual compatibi lity the host range IS hmitcd to eqllldac and no other resen 'olr host exists 

(Luck in .,. 1994). 

Dourine was once widespread , but has been eradIcated fro m a number of coun tries. Currently the 

d isease IS endt.:mie in mOSI pam of :-Jonhern and Southem A fTtcn. ;\ Sla. Southem Europe and 

America . Nowadays, Western Europe. Austrah a and the Un!!cd Sta les arc considered to be free 

from dounn e (O [E. 2001). However. spomd ie cases o f e FT pOSit iVI! anllnal s occu r III dounne 

free CounlTles (e.g. haly and recently III Germany) 

The latest official reports o f dourine (i .e. CF'I positive ca ses ) were 11\ China, Kazakhs tan. 

Kyrgyzstan . Paki stan, Ethiopia . Botswanll. Namibia, South Afnca, Uraz1!, Italy and Gennany 

Unfortunatel y, countries where dourint.: is currenlly reponed o lkll Ill': WIthin the distribution area 

or T el"(lIl.H . exce pt for South Africa. ~ l ongoh a lind parIS of Ru.,.,\<1 \1 here I (:'1'(111 51 has not been 

desc ribed yet (ZablOlskij el til ., 2003 ). 

7 



Unli ke the case o f insect borne trypanosomosis the epidemio logy of dourine IS simpler as It docs 

not de pend on vectors and their ecology. The propagation of dourine depends prunanly o n the 

cond itions favour ing the transfer of T. eqll iperdllll1 fro m o ne equme host \0 anOlher. e.g. among 

breeding animals in stud s and among those in free- range herds As It so not dependent on Insect 

\'eClors , it has been able to spread as far Ilonh a<; Canada, Ru ss ia and other Eu ropean counln cs,:lS 

far south as Chile and South Africa (il oare, 1972) 

Dourine was found to be preva len t in the highlands of l:thlopla part ic ularl y In ArSI- Bale 

highlands and a potential threat to the equine populal!on in these areas (Zelcke €r al., 1980, 

Alcm u el af.. 1997; C la use n el al., 1999). Its presence was fir ~t report ed In 1980, HI the fonner 

Arsi and Bale administrat ive regions and the disease IS known commonly as "Lappessa lIidakuta" 

or "Lappessa Duda Kuta" which means back bone breaker in the loca l language or simply "KUla" 

which means breaker. In view of the large numbe r o f horses in Eth Iopia, the unrestricted 

movement of animals through out the COUnlry for trade and transport purpose, lack of adequate 

faetlities for diagnosis and control of the disease 111 relation to breeding. II IS likely that douri ne 

may have a mu ch \\'ider distribu tion than the Ahl- Ba le 111ghlands. es pecIally III pl:lces where 

there arc hIgh equine popu lation. 

2.3.2 Transmission 

Unlike other trypanosoma I in fections, dourine IS transmitt\!d almOSI ex cl USively during CO ltus . 

The infection is more common ly transmi tted from sial lion to marc. facili ta ted by the pre sence of 

the parasite in the seminal nu id and mucous e.'( udale of the pe!1l s and ils shea th. From the 

infectcd marc . the infection is transmitted to the sta llion due to the presence of lhe para si le in the 

vaginal mucus. As trypanosomes arc not conti nually present in the genttal tract throughout the 

course of the dIsease, transm ission of infec!l on docs not nec('ssari ly take place at e"ery 

copulation involving an infected animal. T. t'lf lllpel'dulII can pass through intact mucous 

membranes and II is poss ible for foals to :Kqlllrl: mfcc tiOI1 by cOnlalllin:1l1 0n of na sal or 

conjullcti va l membranes wnh Ihc vagi nal di sehargl' rhcse mfccted foals l'an ~prcad the orgamslll 

whe n the), ma1llre . 



Other means of transmission may also be possible, but there IS no eVidence that anhrorod \ ectors 

play any role in transmission, Intravenous or intraperitoneal experimenta l infections Ind,c;He that 

mechanical transmission by blood sucking nics cannot be excluded lIowever, the generally low 

number of paras ites preSent in the blood does not favour Ih ]s method to be mam route of mfec tlon 

(Claes, 2003). I-Iuman ca relessness may al so be responsihle for conveying the IIlfccfl oTl, c g 

when eOnlaminated utensi ls arc used for grooming the horses or unstenll7cd InSlnlmcnts fo r 

ar11fici al insemination . Animals other than equids can be infected expeTi rnenw,lI y (01 E. 200 I ) 

2.3.3. Course of infec tion and pathoge nesis 

The trypanosomes, which arc present in the seminal nuid and mucous membranes of th e gellltalia 

of the infec ted donor animal, arc transfe rred to the reciplcnt dUTIng sexua l IIItercourSe. It is 

considered that transferred trypanosomes penetrate the In IaC! lllueous membranes and lIlltlate an 

mfcc tion in the recipient animal. Trypanosomes arc rarel y ob:.erved in the blood stream of the 

hosl because they arc n0n11a lly localized in the capillan..::, of the mucous lll('mbrane~ of the 

uroge nita l tract (Hoare. 1972: STUn (!( 01., 1998). The first ~yrnrl0ms may appear 1Il Ihe genitalia 

be\\\een one week and 3-4 months after infection, when the Pd ra~ltes arc local!7cd in the mucou~ 

membranes and oedemata of equines of both sexes, as wel! as III the vaginal mliCUS of mares. 

About 30 days later the trypallosomes find their way into the blood Slream, which Ihe)' ar~' tarried 

to va rious pans of the body and invade the skin. givi ng Tlse abou t 40·60 day~ alkr the onset of 

th::- infectton to the characteristic urticarial plaques, which may appear and disa ppear al Irregular 

intervals. DU ring the first few days the trypanosomes proli fer.:lle in the sero-sangUlllOUS ("" udate 

of the plaques but, as the latter arc reduced in size and absorbed most of the Irypano<;omes 

degenerate and eventually perish, those that survive arc lodged in the subcutaneous tissues and 

may gi \'e rise to new crops of plaques. The latter stages of douri ne arc charaClefl 7.ed by anem ia 

and nervous disorders, manifested chicny by paralysi s of the hilld limbs (lioare, 1972) ~ I O<; 1 of 

th::- clinica l manifesta tions of dou rine arc the rcsull of thc histotropi sm (If T eqIlIJlt'n/ll/l1 , 

especially fa] the mucosa of the geni tal organs an d th e C lilancnu~ tIssues. 
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The pathological effect has been attribu ted to the secrellon ofa tOXIO by thc para511e It IS thought 

Ihat when the pa rasites invade the tissue they cause vasomotor disturbances with exudalLon of the 

p1<lsma and an inflammatory reactIon at the Sl1es of lrntatlon. &1\ 109 me 10 the oedematous 

swell lllgs and plaques. The toxIn elabor::lIed III these leSlOlls IS camed a .... ay through the blood 

"\ream. causlllg inflammation and dcgeneratlon of the peripheral ncr.es The motor and scnsory 

dl~lUrba nces in the later phases of the disease arc direct resu lt 01 thc!>C mllammalOry changes. 

\\ hIll' the emaciation of the antma ls IS due 10 atrophy of the mu~e1cs sen ed by the damaged 

nerves (Iloarc. 1972). Likc wise, Waslon ( 1920) belteved tha I the sudden death of mfeeted 

rodcnts dunng high parasi laemia was due to thc releasc oftoxllls lIlIO the cm:ulatlon Though as a 

rul e dourinc IS <I fatal di sease, with an average mortality rate of 50 percent. cspec lall} In stall iOn.;;. 

infected animal s sometimes recover spont<lneously (O tE. 200 I) . 

2.3.4. Immunity 

In fection \\lIh 7: equiperduIII rna) run a symptomless course III native frce-range horse. and 

hON:" of dIfferent breeds, as well as mdividual an imals. vary Illt hclr ~uscepllbl ltly to the dlscase. 

I! I~ also known Ihat donkcys and mu lcs arc more resistant to Ihe Infecllon than horsc)' Infected 

allllllals produce antibodies to successive antigenic van ants tOil:. 2(01). Some roals rna} acqUIre 

pa~~I\ C Immunity from colostnlm of Infected mares without becoming acmel) Infected. In such 

fo.tk the anlibody ti ter declines. and the animal becomes seronegatlvc b~ ~ to 7 lIlolllh, of age 

(Barrowman. 1976). 

II \\ as also demonstrated that conslderablc degree of immunllY conferrcd Inutero <l unng Ihe la<;t 3 

months of gestation , protected a donkey foal born of all Infected rnolher from ltIfection wHh T 

eqilipl'rdlllll at 8 months of age (ll oa re , 1972). The chrOniC and often prolonged courscs or Ihe 

dlscase. as we lt as cases of spontaneous recovery. prOVide evidence of acqu ired Immunity 

(Wal<;on.1920) . 
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2..4. C linical signs 

Generally the disease I ~ divIded IOta three phases (gem ta l oedenla pl3qucs dnd skm erupllons. 

neuropathological signs) The symptoms of dOUrine vary .... nh the \ lrulcncc of the ,tr'lIn. the 

nutrit IOnal SlalUS of the horse, and Stress factors. Stages of C)'3ccrballon, toleranLe ,!IlJ rc1ap~c i,;an 

occur se\cra! limes beforc the animal ellher recovers o r dIes ( il oale. 1972). 

2 4.1 Prunary Siage (Gelllial oedema) 

In stallions. Ihe first symptoms arc oedema of the prepuce and glans penis The s" c11tng may 

spread to Ihe sc rotum, perineum. venlra l abdomen and thorax. Ve~Kks or ulcer'> ma y be seen on 

Ihe gellliaha , when they heal , these ulcers can leave pennanenl ~ear!\ (Ieukodcrrnlc patches) 

Orchim ma~ occur and cause irritatIOn, where the stallion cOllslant l~ dra\\ ~ and reta rds the penis 

Par:lphIl110~ 1<; may al so occur. Early symptoms in mares COIlSlst of \ agUlI!L!\. \\ Ith rnucopuruknl 

di scharge, The \ul\a becomes ocdemaloUs; this swelli ng may C\I~'nd alung the pcnlleulll to thc 

\clIlr:li abdl'men and mam mary gland . VulvitIs, vaginitis wnh pol:una ,lnd ~.gn '\ of d • .;cnllllorl 

nUl> be ~ecn The genital region. perineum. and udder ma y bCCOTllI.' d.::plgml'ntl.'d AburtlUIl l;ln 

occur wllh more \'I TUle11l s traill~ (lloaTe. 1972: 011::. 200 1). 

2.4 .2. Secondary stage (Plaques and skin e rupuons) 

ThIS sl<Lge. ].,no\\ n as stage of Unica rL3. I' marked by distinct. rahed fuund or ()\ al shaped patth> 

eruption s called "plaques", that appear 011 the skin in both sexes. OeJemalous piLtches. al<;o called 

"silver dolla r plaques", up 10 5-8 cm diame ter and I c1llt hick may arro.:~l r on Ihe sklll , parui,;u! arl) 

over the neck. shoulders. ribs and thighs. and usually las! for 3-7 dJY<i. and IS conSIdered to ho.: 

pathognmllomc for dounne (OlE. 2001) These plaques do nOI Oi,;\.ur \\ lIh ,III stram s :lnd ha\C 

al so been ob~e!"\ed sporadicall y III anLL11dls tnfected with T (?l'{lI!l/ (BtUI1l'tl.ll. 1998) 

11 



2.4 3. Tertiary stage (Neurological signs) 

T he final phase known as stage of paralysIs IS eharaelcn 7ed by disorders of Ihe nenou!; ,>ys tem 

lnlllall y these s igns conSiSt of rcstlessness and Ihe tcndency 10 shin .... e lgh t from one leg to 

another followed by progress ive weakness and In coordlnallon. and ui ll mately. paralysIs (mainly 

o f the hllld legs), paraplegia and death occur. Marked atlorhy 01 Ihc hmdqu:m crs IS a common 

fi nding and in all :mimals there is loss o f condition Other cllrucal s tgm mcl ude progrC!;<;I\'c 

anemia may be seen by increasing pallor of the rnueou\ mcrnbrJncS of the cyc~ and mouth, 

conj unctivitis, kerallli s. Intermitten t fever and emaCiat ion ( liollre. 1972: Stephen. 198fi ) 

2.5. I' a t hology 

Anemta, cac hex ia and ge ni tal oedema arc often seen a t post-mortem rhe oedema . \\ hleh ma ~ be 

Indurated, can extend 10 Ihe ventral abdomen . Ge[atinom. e,udJtes can o nen be seen under the 

"km In stalli ons, Ihc scrotum, sheath, and testicular IUlHca may be thick ened and I1lfi hratcd rhe 

tc~ t e .. may be embedded in sc lerotic ti ss ue and may not be recog nllab le [n rn;In:~, a ge1.mnous 

Infil trate may thick en thc vulva, vaglna[ mucosa, UIl'm~, bladder. and rn:ullrnal! gl and rhe 

lymph nodcs , partIcularl y 111 the abdOllunal ca\ lt~, die h~pcnhrophlcd. <,otlclled and 10 some 

(,Ises. hacrnorrhaglC The spi nal cord o f anllna l~ \\ IIh paraplegl.l I!; oftcn <;oft. pulpy and 

d iscol oured. particularly III Ihe lumbar :Ind sacral reglOn~ (O [ L. 20011 

2,6, Diagnusis 

2.6.1 . Symptomat ology 

[n places where the dlscase is known to eX ISt or when a ~u~pcc ted atllllul h,b betn cxposed, the 

symptoms of oedernatous swelling of cxtcrnal gCll1talla, cmptlon o f eutaneou\ plaque, or do llar 

Spot ... locomotor dIsturbances of hind limb s and facia l p.tra[ ysl, arc sutt1c lent[\ ol agno,tlc 
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Although the clinical mamfcstations and lesions arc pa thognomonic of dOUrine , the.)e features 

cannot be definite ly identdied III the early stages of the IIlfec uon and III latent cases (Iloare, 

1972). DOU rine has to be different iated from coital eX3ll1he ma. which IS characterized by the 

appearan ce of vesicles, ulce rs and depiglllented Spot<; on vagmal mueu<; membrane In dOUrine, 

vesIcles and ulcers arc not Imponant. Moreover, m ~ome countnc<; (e .g III S. Amcnea) T l'Wln,n 

mfec tlons give rise 10 sImilar clinical signs. Dounne should abo be dlfferenllaled from cqulIle 

vIral anent lS and purul en t endometriti s such as contaglou<; equlIlc met nilS (01 E. 200 1, 

2.62. ParasItology 

f\ de finitI ve diagnosis depends on the recognition of the elllll(;al sig ns followed by dcmonst ratlon 

of the pa rastte. Di rect parasitological demonstration of T. eqrllpt'! lJum IS unusual a ~ II was al ways 

very diffi cult to isolate the organism directly from eIt her the blood or pathologIcal secretions 

(oedemas. plaques) of in fec ted horses. evell al the earhest stage~ of the mfec tlon (Rouge!. 1896: 

Schneider an d Buffard, 1900). This is poss ibly becau" on the one hand trypanosornes :l rc only 

'p.lrsely present and extremely difficuh to find. e"en III ol'dem,ltou" areai On the other hand. the 

trypallQsollles arc only fleeti ngly present in the blood. and III 'm:l ll numbers that defy detectIon 

IOI E. lOOI). 

In the early stages of Ih!! disease Ihe parasi tcs arc "ought lor In the \agi nal tract of ma rc. by 

microscop ical examinatIon of the vaginal washings 01 of thl.' :1U1d cxudmg lifter ... canfieation of 

the mucosa with the aid of spatu la, and in the sc rap ll1£s of the lI rC't hra 11l Ihe <;t,llhon obtai ned 

WIth the aid of a probe. In the later stages of Ihe di sease the parasites may be found In the fluid 

contents of the oedemata and plaques. especially shortly after thel T eruption. -I hc sk in o\e r the 

swelling is washcd, sha\'ed and dried, after whIch punctures arc made through 11<; border an d the 

exuding flUId is examined microscopically in fresh prcpanHlOn~ As a rule. lIypanosomes arc 

prcsent there only for a few da ys: th erefore. the leS IOns should be cxa ml1led rC1Katcdl> In the 

blood the parasi tes arc practically undetectable , even 11l thh.k fi lm<;. bu t thc> arc somC!lrnes 

rc\ealcd by cQncclIIrat ion (b uffy coat) method (!loa re. 1972) 
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However. several authors succeeded m Isolating strams (Ithrr dueetl y from the blood of rqumes 

thought to be mfected (Sch ne ider and Iluffa td. 1900. 1903. La\era n and Mr'inll. 1912. 

Barrowman. 1977), from laboratory ammals (rabbits and mice) Injected IIltrapcrlloneally (Lun. 

1995 ) and subcu taneously (Laveran and Mesnli, 1912). As dOUrine I~ thc only lI)panosomc to 

affec t horses in temperate cilmmcs. the: observntlon of trypanu~lIlI1c~ III tlm .. k bluud fillll~ " 

sufficlcnI for a positive diagnOSIs. Howeve r, III countnes where nagallli or ~urra occur. 11 t~ 

di ffi cult to d i51111gulsh T. eqllIperdulII microscopically (morpholog), motlhty) from other 

mcmbcr~ of thc subgcnus Trypanozoon, especially from T e\'unSI In particular. T I!HUlfI and T 

eqlllperdulIl cannot be differentiated on the baSIS of morphological Cn lenJ l30 th arc 

monomorphic. slender Iry pomastlgotcs with a free nagellum alt hough pleomorphiC. stump). 

protconuc\car forms arc recognized. Typical strain s of T equlperdum range III the length from 

15.6 to 31.3 pm (l3fUIl el al., 1998 ). 

2.63. Serology 

Dlagno~m of T el/lllpcnJIIIIl by standard parasilologicaltechmques I!; dillieull, 0\\ mg to the 10\\ 

numbcr~ of parasites III Ihe blood or tlSSUC nlllds Consequent 1> . the demonstrallon of 

Irypanoso!Tlil! arllibodlcs 111 th e serum has become the most Import,tnt parJllI c\cr delcrmullllg tht: 

disease SlanlS of indIVIdual anllnals ( 131 ~hop el al .. 1995). A range of te(hfllquc~ for serologica l 

dlagnosl" of d()urine has becn ancmpled and :l\'allabk: complement thaHon tesi. mdlTCC\ 

immunotluorscent amibody ICSI. cn7yme linked 1I1lIllunosorbeni as,<!) ,. card agglullllilllon le.,1 

for tf}panosomosls T el'fUisi Ro" at 1.2 and LATEXI 1: elUlHI Ro Tal 1.2 (133J),.Ina and 

I tamers. 1988: \Vassal el al., 1991 : Bishop el a/., 1995; Touratlcr. 2000. Claes, 200)) 

2.6.3. 1. Com pk mcnl fix:ltion test (eFT) 

The comp lement fixation lest (eFT) I !' the mOSI commonly used 0 11 • prescnbed scrodiagnoslll' 

I c~t for lfltcmall onal trade for dounne Despite the useful ness and UlII\ l' r"al acceptanc.: (It the 

CF r for diagnosmg dOUrine, some dbcrcp:mcles ha\'c been rl'(ordcd 1 he dl, ad\,lntage~ 01 the 

CFr arc ihat II fe'luires c:ucful COn11ll1l01l" IlIrall OTl of Ilumcrou ~ 1.lhde agcnt~ .tnd that II dne" not 

fun c\1 on \\ IIh s(' ra having anticomplementary aCIl\"lIy (011' .. 200 I J 
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eFT IS not species speci fic, but only specific for the genus Trypanosoma The diagnostic 

sigOlficance of this lest is therefore doublful In eountnes .... here both T equtperdunr and T nunS! 

infection occur in equmes The lest mterpretallon IS onen subJecllve. test senSll1\ lIy I~ retall\ el} 

10\\ com pared with more modem assay methods. and the scnSl1l\ II) of the eFT' decline') as the 

~ero1ogle responses of exposcd antmals shIfts from mlll.!1 Ig 1\'1 based reactIons to those of other 

uumunoglobulin classes and subclasses (Katz el al .. 1999) Although the CFT has been m use for 

many years for diagnosis of dauonc. II IS conSidered to be les", senS ltl\ ethan en7)me linked 

immunosorbent assays (EUSAs) and mdlrect fluorescc nt onli body tes\ ( IF AT) for thc detecllon 

of the serum antibodies against T eqllllJerdulII (Wassal el al .. 199 1. BI shop e r af .• 1995) 

2.6.3.2. Enzyme . Linked Immunosorbent Assay (F.Ll SA) 

Enzyme· Linked Immunosorbent Assay IS a very sells itive technIque and Ihe usc of ELISA for 

routine diagnostic serology of dounne would provide a s ignificant advontage o\'cr current 

serolog ica l tests if a defined ant Igen wcre used. slllce 11 would penmt test slandardlzauon and 

more readily allow companson of le!lh among labomtom:s. It addit IOnally. lends Ihell 10 a 

consI derable degree of automatIon. \\hie h makes It SUlt:lblc fo r large number of sample~ ! \\ .1,,,,11 

1'1,,' .. 199 1). Different wor~ers ha\c ~Iated Ih3tthe I' LISA h;}!> a satI sfactory concordancc r31l0 

with e FT and can be used to supplement CFT (Wtlhamsoll er til. 1988~ Alcmu er al . 199-, 

I' rypanozoon group· speci fic tr)'pano~omal antigen could be of u.;;e III an anllbody a !l~a~ f('lf the 

dIagnos is of 1'. eqlliperdulII mfe-ctlons Charaete- n l atlon of the group· specIfic anllgen \\ould 

allow identification of the pept ide- sequence in the epltope. whI ch could bc synthesi7ed and us ... d 

in a standardized ELISA for serologIca l test ing of dourine. In addllion. an antigen deteclHlg 

ELJSA using monoclonal antibody dIrected against the S;Il11e group · specific antigen Inl ght also 

be of use in iden tifying animals \\ Ith ac tive infections. To asce rlam what IS the hkcllhood that an 

infection with T. eqll iperdllllJ 15 prescnt \\ hen a lest result i!l posItive or that T. l'qlllperd/lll/ I~ 

absent when a lest result is negall\e. reqlJlres mfonnallon on the predletl\'e values of the a~~a~ ~ 

(U is-hop er al .. 1995). 
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2.6 .3.3. C ard AggiUlinat lon Test fOT Trypanosomosis CA lTI T cv:msl 

The monolayer of variable surface glycoprolclIls (VSG) dctcrmmes the vamblc anllgeme type 

(V AT) of an mdividual trypanosome IS, highly inununogcOle and chells VAT spccl lic anllbocilcs 

with agglulinming and lytic activities (Van MClrvenne € r 0/ . 1995) The \ Jnablc 3nllgcn Iype 

(V AT) R.hode Trypanosoma Anllgen lc Type (RoTal I 2) has been d oned from 3 T e\'UlISI strd1ll 

isola ted in 1982 from a waler buffalo III IndonesIa Based on the RoTal 12 VAT, dIfferen t 

diagnostic antibody delection lests for 7: e mnSI havc been developed, namely CA TTl T (:1'01151, it 

direct agglutination te sl (Bajyana and lI ame rs, 1988), an lIldlrcet aggluu nallon leSI LATEX T 

evallsi (Verloo el al., 200 I) and Immune Trypanolysis (Van Me lr\ enne el 01,. 1995) 

However. based on anecdotal eVIdence, It appears Ihal T. equiperduIII mfected laboralOry anllnals 

and horses suspected of dourine al so pos ilivc\y reac t in the CAT r l T. evonsi and ELi SAI T 

evalls; prepared wit h fixed whole Irypanosomes of the RoTat I 2 VAT The CATTI T {,\'IIll ~1 

developed for 1'. el'(IIlsi infecti on IS also recommended as a fi eld-sc reemng test for T. eqUlperdll11l 

diagnosis (ToutatieT, 2000). The CAT r -anllgen IS a freeze-dried pun tied suspensIon or punfied , 

fixed and stained blood stream rrom Itypanosomes expressing a predominant va riab le ::tn tlgcn 

type of T evclIIsi (RoTal 1.2) (llaJyana and flamers, 1988) Thl' CATT has its advanta ge 1I111~ 

Sllllplicity_ although the test interpretdtion is subjeclive 11 was ob~crvcd that the CATr is nOI :IS 

se nsit ive as ELISA, eFT and [FAT , but able IQ delect all an imal5 wllh clinical signs of do uri Ill' It 

could be usefull y employed cspec ia ll~ a~ a field-screen ing le"l (Wll ltamso n er (I/.. 1988). 

2,6 .3.4. LATEX Agglutination I T e\UI/.H I cst 

LATEX agglut ination I T el'(lI1si b a ra pid antibody detecting indirec t agglutination teSt. In 

whIch the antigen co nsists of pun lied va riable surface glycoprotelils (VSG) of 1'. eva llS! Vat 

RoTat 1.2 cova lently coupled 10 I:HC:>. p~mlcles (0.9 micron in d iameter ). T he reagent is siabd i/cd 

by lyophilis31ion and rehydrated wllh deioni zed water before usc. Se rum di llllions 3re prepared 

both for C/\ l T I and LATEX li S tWo laId dilu ti ons with PBS .. [ \\ ell1~ micro hires of d tlu tcd ,era 

;lre mix(.'d with 20 micro litre or reagrnt un II Ics t card . ThiS melhod 1\ nw rc spec ific in te"tlll g lI'r 

T e mllSI Ihan the CA TT method (V~'!I\)O el (II., 200 I) 
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2.6.3 .5. Other serologicaltcsts 

The IFAT is frequent I} used for the diagnOSIs o f do urllle. as a conlirm:uoT) l e~ 1 fur eFT rcwhs. 

Sl!)ce immunofluorescence provides a reli able and "CnSll l\C ICCh01qUC BU1 II!. InkrprCl.llllln I~ 

both subjective and labour intensl \ e and it is therefore mOTl: sUlIcd 10 the I"..,tm!:! n l "mall 

numbers o f sera (Wi lliamson cr a/ .19 8) 

The AG IO has been used !O confirm positive tes t and to tcst lIntlco mplementary "cra A sc\cn . 

we ll pattern in 0.8% aga rose in Tns buffer is used, with the e FT ant lgcn 111 the ce rllre well ami 

positive control sera and unkno\\ n sera in alternate pen phcra l well s. AG IO leSI I~ mo re spc':lfic 

than eFT and IF AT and can be used to confinn fa lse positive resu lts by the .. c tests AGI O I~ 

easier to perform. that makes it sUl1able for large numbe rs of samples blll the results would b.;­

obtained after 24 hours (Joyce Cl al. 1993 ). 

2.6.4. Animal inoc ulauon 

Under laboratory conditions. dO§! 5 de\"elop dOUrine as reponed by Rougt.'1 ~ I ~'-)h) DII"iCr..:-nt 

rOllles of infectio n such as subcutaneous, intrapentonea L il11ravcnolls. IIllra-u rethral and \Iltr ~ 

vag inal tran smission \\ cre tested and all gave ri se to obvi ous clime;11 ~I£n" of dOlln lle rh~ 

susceptibility o f dogs to T. eq/l iperdl/ /Il IS generally high ( Roug..:: !, 1896: Sch ne ld c! tlnd Buflard. 

1900) and this means that strai ns can be senl from remote coullIries after the alll1mtl-, have been 

experimentally in fected. Howe ver. some breeds. li ke th e pari sh dogs in India . are Its!> susceptib le 

or sometimes even completely re Sista nt. In dogs. inoc ulati on of T. eqllipt·rdllfll produce!' the 

ty pical picture of dOllTi ne with tryp:H1osomcs prese nt in the lesions but not !1l the blood. the 

infection may last from one to Sl.'\·cral months Rouget ( 1896 ). Earl y expertments wIth f3 bb tls . -
reported specific cl ini cal signs of douri ne. In contrast. in recent ex per iment.!! lllfeC lions cam cd 

out in the tropica l institute o f mediCine to rai se an ti sera aga inst variahh: "urfacc an ti ge ns. rabbi t!> 

infected with the available laborato ry s trains developed cl ill1 eal 'i !gn'l tita! wllld nO! tw 

di sting ui shed from l h o ~c developed by rabbit s in fec ted wi th '" el'{lIISI (( lac" ~n()1) 
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Owing \0 the ma rk ed prcd ilecilon o f r. eqlllperdUfII for thc tcsll cles o f rabbits, some authors 

recomme nded intra-testic ular lilOculallon of the c anunals for thc diagnosIs of dou nnc In eqUines 

(Hoare, 1972). Mi ce and rats can be mfccled wtlh the parasltc , bUI do not develop the nonnal 

fOnll of dourine although all eXIs ting and avatlable I!!boratory s tmm s of the paras ite grov. CJS lly 

in these a nimal s (Bahz l!{ (1/ .• 1986) However, laboratory rats afe refrac tory 10 BlIlLal Inoculdtlon 

of the suspected mat erial of T eqillperdu/ll from eqUines. Fo r the same reason. tabulato!)' 

rode11lS can be used for Ihe detcctlon of T eqlliperdllm ( i loare, 1972). 

Seve ra l and repealed attempts has been made so far by dlfferellt workers ( l3:m owman. 1976, 

AlclllU Cl 01. , 1997; Clausen el al. 1999: Clauscll el 01., 2003) 10 dcmonstrate and Isolate: T 

eqll iperduf1I in laboratory nt lce but all were unsuccessful. Rum inan ts secn to be re fractol) to 

infection with T. equiperdu/II (Hoare. 1972) ; but Wang (1 988) was able to produce chnteal 

manifestations of douri ne in sheep and goalS following the inoculat ion of mice adapted st ram of 

T equiperdum. 

2.7. Treatmellt 

There arc no officia1!y appro\ed drugs to treat horses suffering from dourine ahhollgh ... om~ Lllder 

publications mentioned experimcntal trcatment of horses with suramm and n eoa r~ ph..:n;tm lllc 

(Novarscrobezol; Ciuca . 1993) or qU1l1ilpy ram ine sulpha tc (Vayssc and Zutl nc r. 19501 

Nowadays, dourine is dea l! with !Ilt~ma t !onal legis lat ivc meas ures <luned at isolal!oll. Ca\lrdUon 

or slaughtering of e FT positi ve horses . It is Imponant to note that castrating adult qalil ons docs 

not always cha nge the copula tory abLlLlY o f such anima ls and it sho uld be perfo rm ed \\ nh caU Hon 

when attempting an eradication program me. To preve nt the introduction o f dOLlTLIlc. se men 

samples should be taken following a peri od o f iso lat ion (quarantine) to ensure th;!! the anunals 

arc nOt in the incubat ion period (Zablotskij el al., 2003). In the la bo ratory. r eqll lpo.! rdll lll has 

provcd sensitivity to trypanocidal drugs dlminaze nc aceilirate, mela rsomi ne, isomcta!1l!d!ulll , 

suramin and neoarsphenamine (Zhang e l al .. 1992. I3ru n and Lun. 1994, Kam insky (II 0/. 191J 7. 

Touratie r, 2000). I-I o\\'('\('r, only neoarsphenamI ne and suramin havc bcen used In lit1 ~c lh)un ne 

eradicati on programmes 
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The lTenlme l1l sc hedule for neoarsphenaminc was to be admln lstcred II,\, Ice m high doscs of -1 0 

gram 10 SO gra m per adult horse . This treatment should be repenlcd once a yeat In donkeys. 

neoarsphenamine was found to be toxic For horses. ncn If high do!oc> arc debilllJlmg. such 

du!'es arc needed to prevent the appearance of T eqlll/~rdilm chemo-reslstant carner .. rr-yraud . 

193-1. Saurot. 1946. Wargacki. 1949, Kazansky. 1958) 1I01,\,1,"\(:f. therapy 15 not rCl.:nmmendcd a~ 

mfccllons ma y not respond to the drugs and anllnals could become earners Simllarl). Luckms 

(\994) reponed that T. equiperdum to be suscepllblc to qumapyranunc sulphatc (Trypacldc. 

Rhone Meneux, Harlow, Essex, UK) and Suramm ( 'cl!:anol Ba)er. Bur) 5t I:dmunds. Suffolk. 

UK). 

The on ly effective control of dourine remains strict cont rol of brec(ilng; good hygiene IS cssentJaI 

during assisted mating because infection may be tmnsnutled throu gh contalll1ll3ted fomites . 

Serologica l test ing ensures that infected an imal s arc nOI us..:d for brcedlng and legIs lation 

requiri ng tesling of horses fo r export prevents the movement of IfIfccled aTlimals In Furope and 

III Asian part of Russia. dourine is strictly controlled b)' mea~urc:. put III place after CrT ICSllng 

I hese measures include the segregation and quarantine ul reactor.,. treatment \\ Ilh high doses oj 

Irypanoc ides by close surve illance for several month .. ,lIld the ... Iau~htenng ul Ih~ reactor-, 

tZab lOlskij el al .• 2003) 

2.8. Cu rrent dia gnostic cha ll enges 

Curren tly, neithe r parasi tological nor serological tesls can nmkc a clear cllstl nctloll bem ecn T. b 

hl'lIcei. 7: eqlliperdlllll and T. evans; infections in soli peds "I he clinical sign!> o f dourl lle. chronic 

surra and chronic nagana arc vcry simi lar and prohibit correct ,lIffcrellllal chagnosls (Zhang el al .. 

1994; Bishop el ai, 1995). Species - specific moleculllr lests 10 dl slmgU1<;h th~'sc three 

trypanosomes arc 1\01 available and Ihe existing molecu lar tryrano,",oTllc dctccllon tcchmqucs 

have 1101 yet becn \'alidatcd for diagnostic purposc:,> (/hang f't al . 199") An O\cr\le\\ o f the 

biological parameters currently used to dlsllIlgUi sh b..:I\\cclI 7 h hme('1 T n(IIIH and T 

C'tllI/perdllm and theIr respcctive diseases IS gn en III I able :! 
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Table 2 . Classifica tion of the Trypanozoon subge nus according to the current biological 

parameter:;. 

Paramcters T. h. brucei 

Disease Nagana 

Course Acute to chrome 

Clinical signs Anaemia. [eH'r. oedcma, 

urt icarial plaques 

Transmission 

Host 

Cyclical (Tsetse fly) 

Multiple 

Diagnosis 

I'aras lto!ogy mHcr 

Serology [FAT, ELI SA 

PCR PCRfrrypano/oon 

TrC2. lnlcnl Various drugs 

Source: (Oacs. 2003). 

T. (' Will S ; 

Surra 

Acute to chronic 

Anaerma, fcvc r, oedema. 

urhca nal plaques 

Mechanical (Bitmg flies) 

Multiple 

MAECl 

LATExrr .(' ~anSI 

EL ISi\ . Trypanolysr~ 

RoTat 1.2 

PCRfrl)pano:lOon 

Various drugs 

T. eqll iperdllm 

Dounnc 

Acute LO chromc 

AnaemIa, fc\'er, oedema, 

I)aralysis and ocdemalOu~ 

CU I(lncous plaque~ 

Sellual 

EqU ine 

None 

eFT 

PCRfrlJP(lnOLOOn 

None 

r':11)(1I10S0I/W evansi and 1'. eqlliperdllm were compared rega rd ing the ir ultra structure. 

mammalian hosts, way of transmiSSion. pa thogell city , diagnOSIs and treatment, biochemical and 

molecular characterislics (Brun el af .. 199R) Ek clron mi croscopIc oamin3t ion rcvea led no ultnl 

s tructural differenccs bet ween the t\\O ~pCCICS exce pt that there were more coated \ csicle~ III the 

flagellar poc ket for T. equiperdum . Biological. bIOchemical and molecular s ludies indtcated many 

s im ilarities be tween T. evamii and 7 eqlllperdll lll as ind icated be1cl\\ III Table 3. 

20 



The most prominent differences betwecn the two speclcs ate the prcsenee of maxlClrc\c s In T 

eq lliperdlllll, which arc missing in T (!\'{lIIsi, and thc route of Iran ~ mISS IOTl Whllc biting. flies 

Iransllu t T eval/si, 7: equipenJulI1 is transmitted from o ne equine hosl to another dUring. 

copulation when mucous membranes come \Oto comact OlheN 'lse the tWO specle~ are 

rcmarkably simi lar. In Ethiopia, thc dlst n bullotl of dounne and surra are In close prOXlmltlC ~ and 

wllhi n a range of 100 km distancc from each other (Figure 1) 

Table 3: Comparison of Ihe characteristics of T eWlIIs, and T eqlllperdum 

C har ac te r 

Morphology 

;"':ltura] ho~ts 

\'ectors and transmission 

Drugs used ror treatment 

Isoenzymcs 

K D;-.I A and hybndizatlon 

\\ Ilh PTK 420 

RFLPs in r1)\lA s and 

\ 'SG gcnt:~ 

T, e ,'ansi T. equipert/"", 

1 5.36~m ..... uh free flagellum 15 6·3 1 J ~un 

Typically monomorphic. plcomorphll: fo rms Typlcall~ monomorphIc. 

occur in some strtllllS pleomorphIc 1011115 occur m som~' 

SUilm~ 

Equines. camels. callie, buffalo. dccr.I\,slan I qume .. onl) 

clcphanls. IIgcrs, \ ampu!: bats ell 

Tabanus spp SIOm01( ~S ~pp ( M.:ehJllIcal 

transmission) 

Diminazcnc. Surarnlll. QUl1lapyrannne ;lIld Identical HI J eHUl5'. usually nm 

Cymclarsan 

Differences were found only 111 t\\O (MDlI 

and ALAn of 16 enl)II1CS betv. een Slra ll1~ 

or T. em/lSI and T eqlll{Jrrdlllll 

Minicircles onl) 

recommended 

\hnlu , ~k, h~brrdlled With I'TK 

4~O. \l J\I(IIt1e~ al 'iO present 

Source: (Brun ('( al .. 1998). 
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• SUn" .. 

o Dourine 

Figure 1: Distribution of dourine and sum In rthlOpL3 



For r el'lU15I Infec tions, the only spec ific tesl available so far IS ba<;ed on the detection 01 a 

kinetoplast DNA sequence (Maslga and Gibson, 1990. Vlseshakul and flaylllm, 1990) lIo\\c\cr, 

the eXistence of dyskinetoplastic trypanosolUcs such a .. T t'hmJI Ko l at 5 1 .md 1:152 ( \1a~I~a 

and Gibson, 1990) casts doubt about the diagnostIc potenllal 01 \uch tem to deled all Infccllon'i 

I.:rll .... cd by r e l 'lUls i parasltcs According to receO! ~lUdlc\ by Chlc\ 000'1. based on the 

c\preSS Lon of the RoTat 1.2 VSG in dlffcrcO! T Cl 'UIISI and T t',/lIIptrdlllll ~traln~ nanuned u"ng 

the antibody detection tcsts rcvcalcd that RoTat 12 I ~ nnt !.Ir1l':lly T ('\'tum !lpcClik o r RoTal 1 2 

cx prcss lIIg putative T. eqlliperdllm stmins arc In fact mL'iLdenlllied I "\tUlSI .Hld !loTat 1 1 and 

OV I arc the only gen u me T clJlllperdllm slmins in the tested eollecllon \j ,tscd on the pre\ llluo;;ly 

disc losed DNA sequence of the RoTal 1.2 gene (Urakawa ('111/ , 2001), n Ro'l at I 2 specific peR 

has been dc\ clopcd and this pe R confimled the above-melltloned hypothesIs Molecular ilnd 

Im mu nological research stud ies arc currently in de\e!opmenl could gIve nsc 10 pronuI; lIlg 

findings in the ncar fu ture (Toural ier, 2000: Claes c/al . 2003: I un, f:( ai , 200 , ) 
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3. l\ IATE IU ALS ANt) I\ I ET I-IO OS 

3.1. S t ud~ a rl'3 

1 he preliCni study was conducted mthe Oroml~a Regional Sidle In Arst-B.llc highlands and elghl 

selected Sl1es of the country where occurrence of dourine IS not pre'liously repurted and known 

ln vc!itlgatlon for the presence of dOUrine (T. etlulperdllm) outside of the cmli:mlc lOCI \~.I' 

conducted In eight selected representatIve areas of the country fmm Ihe central highland') or 

Ethiopia . Selalc zone, FitchI.' d is trict and East Shoa zone. Sh .. ,hemc1t1e d l<:tr\C I. Lastcrn I::thlo[>la. 

Shlnellc z.one. Shinel lc district: Westcm EthIOPia, Jimma 10nc. [)cdo dl slnc t. Southern Ethiopia. 

Sidarna zone, Arbcgona distri ct and Gurj i zonc. Uraga d istric t. North wc<;tcm Ftluopla. A\\ I 

zone. Enjebara d istrict and or1h castern Ethiopia , Somh Wall o 7.One, Kutaber dl,:>mc i ( FIgure 2) 

Arsi- Bah: IllghlaJlds arc fo und in Ihc Oromiya Regi onal S',lIe 'ou;hcasl of the country \\ hen: 

As-ela and Robe Ihe capllals o f ArSl and Bale zones arc localed 1'75 Kms and -l 1n "m<: 3\\ ay from 

AddiS Ababa. Topograph Ica lly . the altit udc ranges rrom 500 to 4130 III a ,.1. \dll.:re a cc nl1,,1 

plateau (2000-2500 m.a.s. l.) predom mates wll h II narro\\ lu\\ 1,I!Id area I hrl'': dunallc 70ne\. 

1Ilcludll1g an and. tropical highland and tropIcal forms arc ]..nCl\\ n to t.: ~LSL I ht' aT':.1 e\;pcncm:c.., a 

bimodal rainfall occurring from July 10 October :md Apnl 10 I\h} <-\n .lver,l1;e am\ual 

temperature of 10· 25 0 C and ra infall o r 100 Illlll in Ihe 10\\ t.tnds wherca:- to· t 5 I'C \\ Ilh d 

ram raIl o f 400 mm in Ihe highlands arc recorded . Vegetation (lithe area change \\ 1111 alutuck and 

rainfall rang lllg rrom sca1tcrcd trees and bushes to de nse ~hrub!' In differen t ahlllidc and frOIll 

Ihom) and fib rou s grass of dl)' season to bushy and soft gra ss of 13\Oy season I rom the total area 

43% IS used ror grazing. 35% for cult ivation . . 6% ror forc~ l land . l .7% unproduCIJ \e and ]().7G o 

productive but unuti1ised land. The major land cover is thus ll'ied ror grazmg \\ tuch supron on 

average 27 livestock pc r hectare (A rsi Plan and Economic Devclopment Office. 1999) 

Agriculture IS the mainstay or the llvclihood or peoples and the kadlllg econonlLC nCI\\ II) (If till' 

area \\ jth a mi~ed farm ing system coveri ng 90% of the tot.11 .Igncul!ural aCIL\ Ltl{' ~ \\ lIh I.:m[l­

l1\c'Iod. production . 
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Liveslock plays an Integral role fo r agricultural aCllvlIY, which also prondcs meat, null.., c3sh 

income and transponallon purposes, The liveslock species reared 3rc cank, r;hccp. goat, horses. 

donkeys. mules. camels and poultry EqulIle population IS the hlghc!lt III the Droml};) Regional 

St<lte malllly of the Arsl-Bale highlands (eSA, 2003) Equines ha\t a promlllem pO\lIIon III Ihe 

agricultural and transport systems as draft. pack and riding amlllal~ In the \1'<;1- 1I .. le hlghland\ 

where the re IS less de\ eloped modem transport and comllluruC:Hlon ~Cf\ ICC, the natural choice 

rests on the lISC of human and pack amlnals mode of transport . as II has been the Cd,e 111 .,orne 

pariS of the world . Thus. the contribution of equines III the cncrg~ ~cen:InO IS of L:on"ldera btc 

significance. Communal grazing is the uaditional way of feedmg ammals and crop reSidue u')ed 

cxtensl\ ely dUri ng the dry period in the study area . In the Arsl-l3alc highla nd ... IIlfe":IIOtlS dl .. cases 

like anthrax. black leg. pasleurolosis. lumpy skill disease, Afncan hor)c slct-ness, and parasitic 

diseil ses such 30; raselOlosis. dielyoc:mlosis. trichostrongylosIS, proto7oan dl"caSC!I prtmanly 

trypanosomosls (douri ne) and coccidiOSIS etc. arc the ma in constrain t .. of lI\'cstoek producti on 

Lack of grazing land due to ex pansion of cultivated la nd al so cX:lecrbatcs thc I1ve~lOck 10 be 

affected by the abovc-men tioned problems. 

3.2 . .s t u d~ desig n and ~a lll llii n g sl!' ,Itl'girs 

3.2.1 Arsi- l3 alc highlands 

3.2.1.1 Cros~ sectional smdy 

A Cross-sectional study design b=tsed on serological, parasi tological and ques tionnaIre <iUf\C)' 

was conducted in six selccted horse-breeding districts of the Ars l-Bak highla nds. A COmb lll:l ll01l 

of multl stage stratified and purposive sampling methods wen: applied aecordmg to Thrll'ificld. 

(1995) . Flrs t the six discrete study districts were selected frolll AT:.I MId Oalc zones (first siage) 10 

r('presenl thc Arsi-Bak highlands. Then ItSIS of PA 's (Peasant <I:.SOc,.1I10 n) wtlhlll cil !'l trleh \\cre 

complied rrom data ob13i ned in the dl slncts agricultural office (:,cl l1nd :.tagcl and s<lmpllllg P.-\ ·\ 

were selec ted b3sed on rcprescntauon of the respcetivc di stricts :HlJ 3(L:CSSlbtlH), Vdl dg.l''> \\crc 

selcct.:d m c(ll l.lboration with th e T':'>PCCIIV(' dislrlct' s :ulImal h.:alth pcrsonnel. \c!cctl'd b~ 

purp"SI\~ :,amp llng on the ba s l ~ or fannc r's cooperatIon , logl'> tlc<" ,h.II-": of comlllun;11 gra 711lg 
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land and accessibility (third stage) Sid II . c cetc VI ages and herds grazing v,lthm the same g rilling 

land were considered as strata , With In each Stratum, sampling was performed lrrc~peclI .. e of the 

other strata . 

Taking average prevale nce of 30% based on prc\'lOu~ rcpons (Alcmu el al . 1997, Clau~cn CI ai, 

1999), absolulC desired preciS101l of 5% and confidence level of 95% for c~llmallng pre\ alenec In 

simple random sampling accordlllg 10 Thrusficld, ( 1995) the sample 51lC \\a<; dctcrnllncd 3'\ 

fol lows: 

Where: 
n 

n c required sample sIze 

Pnp expected prc\alcncc 

d "" deSired ab<;olu\c precI SIOn 

The ca1cul<!Icd «ample sile fo r estima ting prevalence in slmplL' random ... ullplrng \\as 323 In 

order 10 adjust the sample size reqUIred for the present multi <;wgc ~lrall!led random sampling 

me thod for an t:slima le of the disea se pre\,alenee at a 5% level of preCIsIOn. the sample Sl It' \\as 

innatcd two times than in simple- r;mdorn sampli ng. Therefore. a total of 646 all1!llal s were 

sampled proportiona lly fro m the Am-Bale hi ghlands, 388 (60% from thl' Arsi zone) and 258 

(40% from the Bale zone) based on horse population sizc . [n orde r 10 Investigate elill1cal cases as 

well as obscrn: sero log ical status of donkeys and mules in the Arsl- I3ale- highlands. 10 animals 

fo r each species (3 IOtal of 60 donk eys and 60 mu les) were considered Ullifonnly in all of the 

study dl stnClS. On the other hand. purposivc sampling was employed for the parasl1ologlcal 

investigation from selected elmical cases 10 increase chance of isola tion of the paraSIlC. There 

was no eVidence of T CI"(1I1si infections in the Arsi- Bale highlands and moreover the <;ludy ~Ites 

were al altl ludes outside of the kno\\ n ts('tse infested areas. Amlnab con"ldercd In th[ , ~1Ud~ 

were sexua lly mature adults of v(1)'ing ages pnmfl rily horses and cert:I1Tl num bers of donkey, and 

mules living. un der a traditional management system of free gra7lng. Important stud~ \:"lrlablc~ 
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IIlcluding age. sex. body cond ition , parny number. histo ry of prevIous abortion. castrated or non­

castrated. born on farmlbough t ou tside Arsl-Ba1c loca l markets. d Ulieal ' Iage ,md equine "rCI'ICS 

were considered and recorded In pre designed data collccllon form at (Anncx I J 

Aging of horses and donkeys was made based on the desc npll on pro\ldcd b) <. oombs. (:!(Jt)2) 

Antmal s betwee n 3 and 6 yea rs of age were co nsidered as young adlullS 1,1. 11111.' mOle tha n 6 )Ca rs 

old as adults. Body condition SCOrLIlg and !Lve we ight eSlimallon o f norst!\j wn<; made ba~cd on the 

description provided by Coombs, (2002) Detail s arc attac hed 10 Annex 2 

A. Questionnaire SUfVC" 

A pre-tested structu red questionna ire, deSIgned to include questi ons a bout r.It: tu r~ cuher I..no\\ n or 

thought to influence the spread of dourine, was given in person . The formal was fil led by d irectly 

interviewing randomly selec ted animal owners (n """' 60), profcssiona ls and paraprofe' 'ilo nals 

(Community Anim al Healt h Workers) working in the areas (An nex 3) t he qUI."""onna lre was 

pre-tested before the actual sur\'cy for tunc , resou rce and relev:lIlce of type nl que"II\1Il<, lIleluded 

As the researcher was able to speak and hear the local language (fHan Or\llllllJ Ihe effeCI of 

interpreler was reduced 

B . Parasitological SUT\{'Y 

Blood examination 

Following collec tIOn of blood (abollt 10 ml) from the jugular vei n o f hor'cs, mill! 1 [aclll3toe ril 

Cc ntrifugation Teehniquc (mH CT) according to Woo ( 1970) was I:onducted for para'; l1ologlca l 

diagnosis o f dou rine . A capillary tube contalll ing anticoagu la nt (Hepann I:D rJ\ ) \\as fill ed \\ Ith 

blood for three quarters and scaled on the dry end wi th plasticl!le I hc captllary tu be was 

ce ntrifuged at high-speed 12,000 rpm for 5 mi nutes III hacmatoc rit ce mnfugc. By hl glHpeed 

centrifugation o f bl ood in haema toc rit cC1lIrifuge, trypanosomcs an: eo ncentnHed at th e Ic\d of 

the whitc eelb. bctween the pla sm .. and th e e rythroc~'tcs and screened 101 lIm.leT IllICro,,(vpc 

Each IllICTohaematocn! lUbe was cut I em above and 1 mill belm\ th!.' bulT~ (().I t layer I hl' 

content then expressed on clean s lide . exam!m:d for motile p3raSl1e~ und!.'!" a -10 X Ob)C!.. II \C 
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mic roscope. The buffy Coat contents were dln:elly Inoculated IIlto dogs subculaneousl~ .... lttun )O 

mlnUles of co llection with 1·2 ml of lotal volume 

Smea r examinalion 

By washing OUI vaginal di scharge uSing vaginal speculum and penLle urethra U~ LOg a ( .ltheter .Hld 

20 ml syri nge with stenle nonnal saline. the gennal wash from chlllcally \U~pcdcd ca.,cs of 

dourine was collected m sterile tube . Then the wash centnfuged at )000 rpm and the dCp0311 

examined as a wet smear preparat ion under II cover sltp \\ Ith a magmficalLon of 100 Allhe same 

time thin smearS were prepared (dried, fixed, stained wnh Glcmsa) and microscopically 

examined under oil Immersion. The swollen clilOns or prepuce as well a~ glan ~ penis werc 

cleaned with a swab soakcd wit h cthyl alcohol and inCised wi th s tenlc scalpel blnde and ;.lo; lood 

ocdcmatous flu id OO7.es oui. th ill smears were prepared (dried. fixed. stamed .... llh Glcmo;a) and 

microscopica lly examined under 0]llm01er5100 

Anima l inocu latioll 

On the basi s of prev Ious \\'ork~ conducted by (ROUgl·t. 1896: Schnc]der and Bul IMeL 1900 I young 

dogs (puppies) up to t\\O months of age \\crc used as laborato ry an101al fl'r the: I"lllallon of 7' 

equiperdwlI. Spccnllen<; obtained from ehmeal cases of dounne such a~ \ Jg.ln,11 Ilf prepucia l 

flush, oedematou5 flUids and buf~ coat contentS we re Inoculated 11110 dog .. " lI h..:utan('ou~l~ 

within 30 mi nutes of collection with 1-2 Ill i of total \'ohllne . An attempt al~o m,lde In Imn:a~e the 

possib ility of isolating trypanosome:s by inoc ul:ll ing dogs with d ifferent speCLlllCn!l flOm mull!plc 

horses . Parasitemia were monitored lVeekly by the mll e T accordlllg to \\'00,). 19 70 and .1I111nals 

followed for three months. Delails arc unached In Annex 9. 

C. Serologica l survey 

Approximately. 7-10 ml of blood sam ples \\e rc coll ected from the JugulA! \,,;"111 ufc.H.h animal 

using plain vacut:tlller tubes and nel'dles. <Lfter the ~ LIC LS Wiped with I.:OtllHl \\ 1)01 ~l),j ].. cd 111 

alcohol. Thc VClcllltt]nCr tubes we n.' labelled and .. et tdted on J \;.Iblc \\\l'mq.dll .11 room 
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temperature to allow cloll ing. Then the serum samples "' ere tilled \nU) \Crum storage 

(polypropylene stcnlc cryoge nic) vl31s and stored 8t -200 C unlll the )(rologu;al tes~ "' ere 

pe rformed. 

Study on the seroprevalcnce of T_ equlperdlUlI .n Ar.II -llo\e hlghland:s frum " II.HoI l or 646 :scra 

snmph:s was cond uc ted usi ng the card agglutination for trypanosom()~ I '" tC\t (, A 1 r T ~\'Unsl I, 

and LAT EX! T el'anSI. For both tests (CATr and LAT l:.X) the end POint IIUc \\ 11 ... defi ned a~ the 

highest dilut ion of the test seru m still shOWing n s tOgie a POSIII," C result and POSltl\C sample ... 

were dctcflluncd at cut-off pOint dilutions 1:8 and abovc Moreo\ cr, tho\c ro'-IIIH as ,~cll as 

negall\ c sera fo r both tests were subjected for examlIIat ioli b}' Ihe I LISA Ro I a\ 1 2 VSG of T 

(' I'ansi. at the Pn nec Leopold Institute of Trop ical Vctcn nary " Icdlc lnc f l'i M). Ant\\crp . 

BelgiuTll . The test procedures fo ll owed an d details of the dlagno'itlC \O tep'" JPphed \\ ere those 

dcscn bcd in the benc h protocol manual of the Prince Leopold InSlltutc 0 1 !' roplcal Vetcnnary 

fvlcdlclne (11 'vi ), Antwerp. Belgium (Annex 4 nnd 5). I:.aeh sample will Ix m~'a\ured tWI CI' 10 

fi nd an average 00 Results may plus or minus number depend on the OD 01 'llIlITl'lI"amplc The 

pOSltl\..:" ~a mple IS the one Yie lding an 0 0 over 50% of the cOnlrol on~ 

3 2 I :' Longlludmal study: Assessmen t of the therapeut Ic actl' It)' (It l"umc:t,lffildlUm 

Chlon de and Dimina7.enc Acerurale in the fi eld 

\ . Slud~ anima ls nnd manage men1 

Selected 24 adult local horses with ch llleal dourinc cases and confirmed serologIcal (('A-I I and 

LAT EX) test results we re used in the prese nt field trea tmen t trial Adcli tlOna l crllcr1<l of -.cIcCI Ion 

of thc study animal s were their rc lat ivc ull1fomlity III theIr ulll ml bod} conditIon ... !1m!. age. sex , 

reproduCt1 \-c status and !le V All the experiment 31l1mals we re \..cpt under trad Itional \ 11I 3g~' 

man3~cmcnt and were regularly momlorcd once in 20 days. bod) condItion c;wrcs c\a luJtcd, 

blood ,md \Oerum samples coUec led tAnnex 7 and 8)_ 
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B. Experimenta l I'rotoeol 

Treatment groups 

The selected 24 animal s were dl\ ldcd mlO two treatment groups of equal number (1'1) dcs lgnJh:d 

as Group I and II and one control group cOllsisllng of elgtll animals Crable 4) 

Ta ble 4: Repartition of experime-ntal alllmai s and desenpllon of the treatment adtllllll stratloll 

Groups No. of an imal s Treat lllent 'roll S Control group 
ISMM DIM 

8 0.5 mglkg bw 

II 8 3 5 mglkg bw 

III 8 Untro.:ated 

Every animal in group J and II \\ere-t reated Ollce with Isometamidlum chlonde at dose Tdte oj IJ 5 

mg/kg BW as 2 % solution (TRYPA .\lIDIUM-SA MOR IN ;vlanufaC lured by t-.l eTLdl· 1-. rue 

Bourgela t 69002 Lyon France. DO~ I : 25/06/2003 , Batch \\ 39197 1, Exp: 06 ~OOS ) and 

Diminazenc acerurate at dose- rate of 3.5 mglkg I3W a~ 7°'0 solu tIOn (DI~II't\/ I·;"'I: 

ACETU RATE-BER EN IL® NOTOtryp . Norbrook LaboralOrtcs L!lni ted, Stat ion \Vor~ ". i',('\\!'). 

Co .. Dowll, N, Ireland , U.K .. B.i'. · 34-1-1\. DOM : 21 /010/2003, Batch: G 002, Exp: Oct- 200"'), 

respectively. Animals in the control group were rem;u ned untreated , hence served a .. ]hhlll\C 

controls. 

For calc ulating the treatment dose. the body we ights of each 01 the alllllmls were estllllJtcd hc!oTe 

treat ment, using tapes for measurmg h.:art g irth and body condItIon scori ng Illc t hod~ (Cool11h .... 

2002). Both Di mi nazcnc acefurJtc and Jsoillclamidltlnt chlonde were adl1ll1l1stcrcd h, Ul'l'r 

Intramuscular route in to the 1lltl~ck~ of the middle tlmd ot the nce~ and VOlllll1l'S I:\ccl'liln~ ~() 

rnl were applied at two different loca tIons in order to aVOid 100'al pam 
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1\11 eas u r ed P:lram elus 

t\ II the ex perime ntal animals were monit()rcd in iti al ly nnd then after once In 20 da) s to dClcrmlllC 

PCV. body tem pc rat'Ure, leukocyte differential count. CA n LATI: X and ELISA se ro\oglt:al 

tests, evalua te body condition score and assess Improvement of the prcvlously c \I ~ lcd clilll,al 

signs. 

Sam plin g a nd Ex am in ation Procedures, 

A. Packed Cell Vo lum e 

Blood samples were collec ted by bleeding anllnals from Illurgmal car ve inS II1tO pai red 

heparinized lllierohaem3tocri t capillary lubes up to Yo of theIT length. One end of the tubes were 

then scaled with cristaseal (Haw:lksly, England). The tubes were symmetr;ca ll y 10dded III the 

baemalocr;t centrifuge, with the scaled end olltwards. centri fuged at 1200 rpm lo r 5 mlll llh:, 

PCV levels of indi vidual sampl ('s were detcmu ncd on haematocnt reader (ll awak <;; \y. i:.nglmld) 

and the val lies we re expressed in percentages (Woo. 1970) 

U. Differentia l Leukocyt e COUllt 

DUri ng blood sampling for PCV. th ill blood samples were al).o prepared for the purpo<"c ul 

carryi ng Ollt diffcrential IcukoC} tc count. Thin smC3rfl were fir st aIr dried and fj;..cJ \qth 

methanol fo r 3-5 minutes. and sta ined wi lh Giemsa for 30 mi nutc,\. washed wilh dl ... tlilcd \\ at cr 

and dried on the air. Thin smears t\'erc microscopically cxa m1l1cd under all IInmcr'\lOn 

magnification eX 100) and counting and classifying of 200 k ukocytes wcro.! made u<;; lIl g 

13attlelllcnl meihod and fina lly values were expressed in percenta ge (Daeic and LeWI S, 19( 1) I-or 

the purpose of thi s study. the proporti ona l percenlage o f eo~ lIlOphll count was onl y con~ ldercd 
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C. Bod y telllperature determin ation 

Body temperature oflile sludy annnals was recorded by mscrllng d lg Llallh t! rmo mcter through the 

rectal mucosae and keeping for 2.) mmutes 

U. Se r o log ica l (CATT, LATEX a nd ELIS A) l('s lS 

Study o n the sero logical status o f the study anunals was conducted uSing the card aggluun:mon 

for trypanosomosis test (CA TIl 7: el'W ISI) , LATEX! T € WI/Il"/ and ELISA! T f'\'UIISI tests The 

[cst procedures followed and details o f the d iagnostic steps app li ed were those desc ri bed III the 

bench protoco l manua l of the Prince Leopold Institute o f "I rop lea l Vctcrlnary MediCine (ITM ), 

Antwerp, Belgi um (A nnex 4). 

E. Bod y co ndition scorin g 

Body condition scori ng of the study animals was estllllated atcord lllg to the de"cnpuo n prOV ided 

by Coombs. 2002. 

J 2.2 . Inves tigation of dou rine outside Ihe endemiC foci 

InvcsilgatlOn for the prese nce of dourine outslCle the endelllLt llfea of the Arsl-Bale hIgh lands was 

co nducted usi ng q ue stionnaire and serological survey. USlIlg a pre-tested and semi·s truc tured 

quest io nnaire fo rmat, an attempt was made to generate informntLon on the general aspects o f 

do uri ne . The fo rmat was fill ed by directly interv iewing randoml y selected :lnL!l1al o\\ncrs and 

pro fess io nals working in the areas (Ann':x 6) . The qucsuonntt ire wtt" pre -lcsH:d befo re Ihe actual 

survey for lime , resou rce and re!c\3nCe of type of qucstlon~ included Snldy all lhe sero logical 

L!l\'cstigalion of dou rine (T. eqll iperdulI/ 1111 areas outside of the endemic fOC I LI1 selected Dims of 

the co untlY, was conducted using the C .. \Tr. LATEX and I· LISA test ... r or both C.·\TI and 

LA T EX [ests the end point titre wa s defi ned li S thc highest diltLlHlIl 0 1 the 1<.'<;t ... enUII slI l1 <; ho\\rng. 

a si ngle a positive resu lt. 



Moreover, those posuh c as well as negative sem for both tens ,,"ere 'iubJcclt=d for cnmlnahon b) 

the ELISA Ro Tat 12 VSG of r evansi, at the Pnnce Leopold In'l tllutc o(Troplcal \'etcrmar; 

\lcd lC mC ( ITM), Antwerp, Belgium, The teSt procedures followed and details of the dl3gtlO I IC 

!'>teps applied we re those described in Ihc bench protocol manual of the Prince Leupold In"ltltulc 

of l roplcal Vetennary Medicine (ITM), Anl .... erp, Belgium (Annex" and S) 

The sllldy design to undertake the prescnt dounne In\cslIgauon oUt!tlde or the cndemlc fOCI (Arsi' 

Bale highlands) was cross seclional lYPc Invoh IIlg s),lilematle random sampling method In order 

to ensure representativeness and randomness with regard to the study 3lU11131s, horses !iamplcd 

were from one main market place during the malO market day of Ihe rcspccll\c area The study 

:ltll1nals from the market places were selected syslemallcally by tnkmg (..'very fifth ammal or 

otherwise. The slarting point for the fi rst interval wa~ se lected on u fomlal random baSIS The 

minlinulTI sample size, which enables us to detect at least one di seased :ulImal In the population. 

\\as calculated as follows (Thrusficld, 1995): 

n = (1-( I -a)' d) x [(N-d/2) + I J 

n 

" 
reqUiTed sample size 

IS the deSired confidence level (that I" the probability or findm~ at least onc ro~III\C 

III the sample) 

1'1 - Population size of equines in a given dlSlnC\ 

d p,cvulcncl' or lhe rJbca~c whcli it cxi:.!) ill u po pu latIOn)' N (p"pul ,lIIon ~llC) 

Consldcn ng Cl (confidence level) to be 99%. :111 average o r 1011I1 populalton of 5.000 horses III a 

<lIslri cl and 10% prevalence of the disease when II eXISIS III a populutlon . the mUlllnum "ample 

si7e \\ Illeh enable us to delccl at least one dlscased aOimal III the populaulln \\ a,; 44 and therefore 

a I{lia l of 352 annnals \\cre examined from the eIght different sites of the enunt!) Ille stud) "I II C~ 

\\ere adjacen t geographical afeas of the Ar"I-Bltle hl!;hland\ and olhel ... ckded pans 0 1 the 

count~ \\ here there IS high equine population. unrestricted mublht~. ,lilt! um:mllrollcd breedlllg 

II 



Based on high horse population size , panlcularl) htln& horsc-r¢3nng IU¢8S of the. countt) and 

suspect for the possib le presence of the disease, Clght reprcSt'ntat\\c SlIes \Iocre con\ldcred for lh~ 

quest Ionnaire and serologIca l survey of dourine hom the cCOIral highlands of Lthlorua, ~Ialc 

zone, Fitche di strict and East Shoa zone, Shas hemene dlStnct. h\tcm fthlopla 'ihlnclle .I0nc, 

Shinclle distri ct: Western Ethiopia, Jimma lone. Dcdo dIstrict. outhe rn 1·.thIOpIJ. 'ildam3 7(lnC 

Arbegona district and Gurji lone, Uraga distriCt. \Jonh "csu~m l:thIOPI3, A\I, I .lone. i.nJebdtJ 

district and Nonh eastern Ethiopia. SOUlh Wa llo lone, KUlabcr district (bgure 2) 

For a ll study siles menlloncd above , an accurate on site 31) Gil locat ion. lalllUdc ·Iongllude 

coordinates were taken u~i ng GPS 76, GAR.MIf\ device 10 spec ifically mdlcate thc rcspectlve 

study si tes (An nex 10). The GIS databases werc devcloped usmg Mc VIC\lo 32 GIS (ESRI. 

Redla nds, CA ) and ERDAS imagine 8.3.1 {ERDAS, Atlanta , GAl softwa res I he (i PS location'" 

of all the study sites included in the GIS werc transformed to geographlL. latl tudc-Iongltude . 

decima l degree (onnat usi ng the ESRJ Di gital Chan of the World (DC W) as a ba"oc map standard 

for G IS construction . The food and Agrlculturc (I- AOl Crop Production SY!tlcm l one (C PS/l 

database was origlllall y developed for pred icting il rd:lli\ e ecological "UII.lbdll~ (It an arca for 

\Ml0US crops (Abcbc et 01., 2004). 

1< 



I lgUr<: 2 Map showlIlg ~clcc lcd study arcas III I: tiuopm 
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1. Enjebara 
2. Fi l t h €' 

J . KUllth('r 

4. Ani· II :lh· 

5. SII III (' lh.' 
6. Jilllllllt 

7. \ rht~O n 3 
8. r3J!:t 
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3. 2.3. Data Ana lys is 

3.2.3. 1. Data man agcmcnt 

Da ta obtained by mea ns o f questionna.re S I I I I I urvcy, lrC:Hmcru In.) an< Jllra\lto aglc,l ,lIlI 

se rolog ica l o f individual animals was mscned mlO MS Excel pread Sheets ( ~ lil:ro'mlt Corp I t~l 

create a database and trans ferred to the SPSS sofiware program ml.' III the I..:umputer \lcfllr~' 

analysis. 

3.2 3.2. Statistical analy sis 

Collected data was subjected to SPSS. 2002 software of the com pUler program lor the SUlIl sl!cal 

analys is. The prevalence is defined as the proportion of the number o f pOSI1I \C am mals to the 

Iota 1 number of a nima ls examined and ex presscd in percent Data on the que<;1l 0nn3lrc \\. d' 

~u!llllla ri sed using freq uency di stribut ion and percentages. The Impact o f cxplana lol) \ arlilbk, 

(sex . age. animal origin. parit)' number, history of prevIous abonlo n. clteu o f ca~tra llon a nd b(ld~ 

condition) on the serological test resul ts was assessed by lo g] o;tlc regrc"'sLon Illmk!.; ! he 

C''\po ncn tiated estimatC's o f Ihe coeffi cients of the models were Interpreted ;1'. c,dd\ r.tllo lO R, 

Thl ec sepa rate regression model s were buil t. In the first modc: l, ns~ f,ll' hJ rs . L ~'ll":],Lt ... d \\] Ih m.II~· 

fIIH 1l1 als lit.:e effect of caslrat ion were considered . In the second model. fl) k l.tctm\ a<'SOCL,Ht'd 

wi th female animals name ly history of previous abortion and panty number were II1cludcd_ Intht' 

third model. risk factors assoc iated commonly for both male :md IC1llJle !Hluna]<, .. lIch ,}5 age. ,C\ 

and animal origi n were included. Univariablc logisti c regresSIOn ami lysIs wa <, empl oyed tll 

dC"lcrmi ne the associa tion of ri sk factors with the seropre\ alenee o f dounn e. On ly n .. ~ ractors ot 

high biological relevan ce or vanab lcs with a p-valuc < 0.20 011 univanate analym \\L're '\ubJcctcd 

to Illultivariate analysis to detcrmine major ri sk factors. V:lT1atlOn among and \\ Llhm thl.' d LllIeal 

groupi ngs was detennined by ANOVA and the distribution or ;ulIIlIab ,llIlo ng th ..: d Ulll.'3! groul". 

as classi fied either positive or negativc by the CArr , LA II: X :l nd eLlS,\ tc,!, t res ults \\,h 

aS ~t' sscd by the Chi-squarc (/) Kappa stati stical tcS\ Wi!:. employed to dC[e fl nlllC tlw [IC,I 

agrl'ement of the d iffere nt serological tests. Least Sq ua re Repl" lIed mea<;urc ao;)IY'1, 01 \.lTIall(~· 

\\' ,h used 10 show the efrcc! o f ISivHvl and DIM thCT;)PY un 1'( \'. hody !l'lllper,HUIl.· ,lIld 

eO~ 1I1(l phil countS on O. 10 and 40 days afte r trea tment (S PSS. lOU:! I 
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4. RESU LTS 

4 . 1. Arsi- Ba lc hi ghlan ds 

4. 1 I. Cross sectional study 

.1 1.1.1. I)arasltoiog ical stUd)' 

No trypanosomcs or an~ other hacmoparas ilcs could be detected In all (:~3mtncd IIcm~a .;talOed 

smears (thin blood, genna] discharge and tissue nuids) as well as 10 blood sample:, b)" ml le'l .. \ II 

the puppies inoculated with blood samples, gellllni washes and ocdcm3toJUli flUid ,,> remamed 

pnrasitologically I1cgal i\c . 

4 . 1. 1.2. QuestIOnnaire survey 

The resu lt s of the quesllonna ire survey revea led the pn: scncc o f major d.'Cd''''' 01 hor ........ ,ul:h II' 

Dourine. Epizootic Iympha ngills. Afncan lIorse Sickness. An1hrn~ and Il hl·f-:ndo par3')1IlSm In 

Ihe f\ rsl· Balc hIghlands of Ethiopia Both aOl mal owners and profcs!<.LonaJ<.. mll'r..c"cJ r('purted 

that dOUrine IS a major health problem of horses caUSing tugh mOrl;llsl~ and e(onoml( 111 .. ~ (rahlc 

5) . The famlers reponed that the first sign of the dl<;case In chnlc;l ll~ ,1!TcClcd horse" I" 

tnCOOrdlTll1tJon , especia lly o f the hindquarters and swelling or the e~\(:mJI gl.'llHalta 1 he dlse3"c 

IS locally known by d ifferent na mes as " Lappcssa" mamly by the APi1 farrnl'r'i. \\hl(h refer~ to 

the extreme emaciation of affected cases. " Duda Kuta", "Kuw" 01 " Dm:"",l" b}' the B:llc pcopic 

which refers to the hind leg paralySIS (10 English it mea ns back bOlle breaker l 

Since dourine is prin CIpally and onl y lransrnittcd by COllUS and mOl'e(l\"r. aunbutcd 10 the 

absence of cu rative trealment nor prophylactIc vacc ine and the mark ed elllJcmUOn obscf'\ ed IrI 

la IC SI<lgl'S of the disease. some fanners used 10 call il "Horse's A II)S . hen olhl.':r f:mnl"r" 

associ:Hcd the dI sease Inc idence \\Ilh ho rses havi ng scxual contact \\I1h the .. o·cal lcrl " Pro<;lLIUIC 

hor~('s" or ChSCD'ocd hor~cs 
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It was also emphasIsed by thc fanners as well as plofesslonals th:u Ihe pH1blem ul dQunnc I' 

becoming more and morc scvere and increasing Its extent and magRitude, li!o ther!: 11 no cIlC1.tl\C 

curative o r prophylactIc Iherapeutlc agents Though , dounne IS It corronon dlRicoil 10 01 \(' through 

out the year. it has a seasonal character. "h,eh most commonly occu rs Illllu",ng Ihc brccdlO~ 

season from June 10 hlle September. omellme~ a second peak 15 ob ('T\cd tn the JI) \i!'3S0m I I 

th~ yea r (March 10 May), which probably a socl31ed wllh rdap~ of pn:\I(lu\l~ Inlc~lcd .and 

recovered cases due 10 stressful condillons of feed shonagc (1 flble 5) 

Ilorscs arc treated against dounne only Irregularly . ..... hen uyp3noc ld31 d ru~\ 31t' 3\illlablc and 

even stich treated aRimals show frequent relapse and gcncraJl) trcalmenl I ~ 0(11 ,,111:1.11\.: cnough 

to cure clinical cases . Some of the trypanocidal drugs used In thc area. \\hCI\l,:\C1 'i\allable 

include Verbien (DlIllInazene acclUratc) of Pak, stan and Korea products and In the 1"'.1'01 beforc lcn 

yca rs timc Quinapyranune sulphate (TnqUln - S8 . Wockhardt clt~nnal)' Ltd Ind\J) Al.:cordlllg 

to the questionnaIre survC} smugglers. owncrs and vClcnnal)' pero;onncl 10\1.1\ cd Ifllh~ !tc';lIm.:nt 

of dourine infected animal .. arc indicated 111 fi gure 3 

lX 



Table 5: Inte rview results of indIvidual farmers from the questIonnaIre ,"urvC) 

I nlel"\' tcw (POints of focus) No of Proponlon IJ~·.C I 

respondent s 

I'rc\ 10US prob lem of dounnc 60 32 (SJ H '/,) 1M Oli. 40 60) 

Dourine a major dIsease of horse) 60 41 (68 _ 33~.) (1\0 20, ~fl 46) 

t\ \ares w ith previous history of abort ion 60 12 (20'J.) (lO 20, 9 ~O) 

Anima l history (Origin) 60 

Born on farm 38 (63 33%) (7~ Ii~, 51 (4) 

Bought outsi de Arsi· Bale local mar\..clS 22 (36 ,67'/.) (4)( 9l!. 24 38) 

Seasonality of the dl seasc occu rs 60 

y" 51 (85"/,) (<)J II. '?~ ~9 J 

No 9 ( 15° 0) 12·1 II S S9) 

Status oflit (' diseas(' 60 

Gelli ng worse 36 (60%) ('! ~O, J 7 5) 

G('tting b ('tt(,T 6(10°0) 'I~ t>(" 23.t) 

No dlange 18 (30%) IJ I M. I~ 311 

Tr(':lImcnt of cl inical cases 60 

Cases cure 7( 1 1.67~, ) III.) :" ",3 J~) 

Cases relapse 53 (8 ,33%) II)'" 8J 78~) 

)9 



Veterinary personnel 
63% 

Orua Smutrglc:n · 

l~'. 

Anml:ll {)-AnCf\ 
121/1 

*Drug smugglers arc non-pro resslonal people "ho bring trypanocIdal and olhcl drug .. trll1'1 

!Owns and sell the 111 10 r,umch In Ih-.! area IIlegall} 

f Igure 3: Personnel involved!n Ih" treaunent of doun ne III the Arsl -Bale hlghland~ 01 llhlOP!J 

4 I 1.3. Clinical examinatlon 

DdTer"nt characterislic clmlca l "'gns of dounne were observed 11\ chmcally SId. hllf!>e:. 01 blUh 

<; 0.: ,'( e5. In mares. vaginal discharge maill fy of mueopundcnt type \\ 11h foul odour. oedema 01 the 

("I;ternal gcnitalia and presence of deplgmcnted scar<; over the external gCllItah,1 were the 

prominen t s igns obscrved as genital form of lne d isea~e In some mares frequent ukeratlon \\J~ 

ub\crved and there were uleer<; on the labia and cliton\:; In stal lions. oedema of the ~uOlum .llld 

prepuce accompanicd by prepucIal 1I!-i well as urethral dIscharge and u1ccr,Hmn (It Ihe genll.1I 

Illllcosae mainly of Ihe pemle ll~,ue were the frequentl y observed SIgns as genll;!1 limn 01 Ih~' 

dl~easc. 



In both sexes. lameness in one or both legs, restlessness, partial drug~ln8 or ~tlflncu of the hind 

legs. incoordmation, asymmctrlcol posture and tendency 10 shift " claht from onc leg to 3nolhcl 

wcrc the dommant signs observed as ncn. oU5 form of the dlsea~c Untb \etcnn;Ullm\ and armeh 

mdlc3tcd that some of these nervou forms of the dlscaS(' beeome p3111plcglC with m;u"cd 

musc ular atrophy in the gluteal region followed by parflly IS 3nd finall) dcalh Intcrc\lIn11~ In 

addi tI on 10 allthesc clinical signs. dounne suspected hor<;cs were Irequently emacllltc:d. "ca .snd 

In poor body condition. The cutancou form of the dlsca!tC, whICh malOly Ch3r3l.:u:n§C'd b~ 

'urtlcanal plaques' t marked by dIstinct. raIsed round or ovol ~haped patch) eruptions that 3r~ar 

on the ski n in both sexes was not observed Based on the cli nical signs tndlcated I1bo,'c, hON~'" 

we re categon sed into one of the fo llO\\ 109 live groups (Figure 4)' orne .. elected p,ctures 1,Ikcn 

dunng thc fi eldwork arc presented below In fi gure 5. 

Nervous fonn 
( 15) 

2% 

Gennal fonn 
(30) 5% 

I;.macillt ion and 
weakness 
(69) 11% 

Genital and nc rvou. .. 
funn 

(67) 10'" 

llgurc 4 Rep3rt illon of the s l ud~ 3ll1mal\; based on clum;JI r\llllln~ .. 

4 1 

App3renlly he.llth\ 

468 (72"111 
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-l . t . I.4. Serological study 

Out of a total of 649 horse sera tested for the detection of anllbodlcs against T t'qulperdum In the 

Arsi* Bale highlands, 184 (28.35%), 161 (24 .8 1%) and 125 (19.26%) samples were found to be 

seroposi tive for CATT, LAT EX and ELISA tests, respective ly (Table 6) 

Table 6: Sc roprc va lence of dourine (T. eqlliperdllm) in horses of the Arsl-Balc highlands based 

on CA TT, LATEX and ELISA tests. 

Scroprcva tellce 
Study district s Samp Ie size --r-;-:;:;;:------;-;::;:;;V-- ---r.'i"P<A"--

CA TT LATEX ELISA 

ATsi -Robe 128 20 (1 5.63%) 1 7(13 . 28°~) 13 ( 10.16% ) 

Asassa 130 36 (27.69%) 34 (26.15~0) 26 (20'.,) 

Kome 128 49 (38 .28%) -l6 (35 .9 -l~o) 36 (28 .13%) 

Dodola 91 30 (32.97~·0) 26 (28 .5700) 22 (2-l . 1 % ) 

Goba 86 27 (3 1.39%) 18 (20.93',) 14 (\6.28%) 

Kokosa 86 22 (25.58%) 20 (23 .26%) 14 (16.28%) 

O\'er all 649 184 (28.35%) 161 (24 81 ·0) 125 ( 19.26% ) 

prevalence 



or the 649 horse sera tested for th d f c eleCllOI1 0 ant.-r I'qul{H!rdum ;mtlbody uSing Induce! 
antibody ELISA 125 samples hod , percentage poSIUVUY valu(:s over I I·fold Ihe n('gBuve "1' 

value, of which 66 (52 8%) were (emal d 59 (47 2' . c nn . Y.) were male The frequency dlsmbutlon of 

the [cst sera showed a clear demarcation or the POSl11Vc)negamc Ihrc~huld ( !-Igurc M 
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Figure 6: Frequency distribution orhorsc se ra tested for lIldl fcct ELI SA antibody dctccllo n 

1 hL" dotted linc denotes the cut-off point. 

Fifty four horses with high percentage positivity for the IIldlfCCl antibody I- LISA le,\, belonged to 

the five of the different clinical groups: Founccn animals with OUI oll' IOU.., cllnlcal Signs 

(grou p!). Ten animals with non*specifie signs for dOllrJnl.: like emanation ,mel \\cal..ncs'i (group 

1). six anima ls with typical nervous form of the di sease (group 4) lind twclH y four anllnal" wnh 

cl mical signs of dourine iHcluding both genital and nef\'OUS forms (group :'i) 



SlIllIl:lrly. 19 horses with strong agglutination rcactlons ha\ mg end htre 01 I 32 fur both (An 

and LATEX tcsts belonged to tne fi\fC of the dlffertnl cliOl,al group.. lhrcc: ilmm31\ Volin out 

ob\IOUS chmeal signs (group I) , one ammal \\"lIh non ,spcc:lfi!; \Ign\ (ttr duunne h\..c eflUel.llon 

alld \\(.·ukness (group 2), one 3mmal wuh typIcal nen,ou\ (onn 01 the dl\c,bc (~roup .: ) and 

clc\ en ammals with cllll.cal sIgns of dounne including bolh genlul .mJ nCf\ nu\ furms (group 5) 

l or thc indirect !ulIibody ELISA lest. there was a sIgnificant \!nal.on among lhe chm,al ~rl,)Up' 

(!\ 'OV A r~ 14.83. P<O.OOI) wllh mcreaslng tcst rc\ul! rCddmg\ ,onc:\pondmg 10 ln~rC':asm~ 

climcal score 

Ch.·squ:trc analysis of the distribuHon of allll1111l s. classdied 11'i either [Xl 111 \e or negatlYC on the 

bash of :tIl the three tests, in the clinical groups demonstrated II stat Istically Significa nt difference 

bet\\ c ell groups. with Str:'lIUm specific preva lenee of POSIl1\ c annnals mc rc:lslIlg with IIIcrcaslIIg 

,,\cnty of c!inico l signs (p<O.OOI ). The seroprevalencc on the baSIS of Ihe I' LlSA te~ 1 r. r Ihc 

Ii\(: clinical groups I. 2. 3, 4 and 5 wcrc. 410% • 17 39°~. 7667·/0. ~OOO 3nd R~06%. 

n:-.pl..·c tl\c! Y· Similarly. the seroprcvalencc based on CAn ' Jnd LXI I ,>': lests for the li\c cllmcal 

g.rllUp<" 1,2. 3 . .(j and 5 were 5.98%. 46.38%, 73.33%. ~()40 and 92 5ol°0. n:'f":cu\c!) 

l"'::l~ lOg istiC regrcs'ilon, the OR (95% confidence tnle\,\31. C1) for male, \Cf'U'" Icma\c'i '~a5 

(J i\1t\ (0.524. 1.09 1) and 0 .77 1(0.411 , 1.420); young ad ult, hOt~c\ IUJllo (., ~Cilr-.I \cr\u-. adult:, 

11IlT,c!t(older Ihan 6 years) was 0.992 (0.631. I J531 and 079'1 COJ11.115~1 hur,cs born on 

raml \ crsus bought outSIde Arsl·Bale local markets wa'i for t) 91 1 (II J 61. I l)o! 1} ,md 0 508 (0.3 24. 

() 741 ) for the Outcome variable CA IT and LAT EX Ie"' .... rc ... pccmcl) ( I :tbl, 7) .\ .,lImlaT modd 

fUl the outcome variab le ELI SA revealed an OR of 0,7(1 .1 ro 324, 1 20 1) for .. ex, 0491 (0231. 

o 7~3 ) for ilgc ,ll1d 0.592 (0 .362, 0.82 1) fo r animal on gill n able 8) , Alllhc cxplanator) \ anables 

11ldlCIJtl!d <Ibove: sex , age tlnd animal origin werc nut 'Ilgll1fiC lllllly corre laled \~ 1th poS1I1 VC 

\cw\ogical status in CA IT. LATEX and ELISA tests 

"'cpaT:tIC logistIC regression anal)SIS for the indcpendl'm \,trlable eOc!;1 01 CJ'Iuatlllrt. unca.,tfJtcd 

h,lf'I.''' \cr~US caslrated hor~e.s rc\ealcd an OR of 025(, (II '(fI, Ut)5 ) alLd U 7t11 ,U~.JI I lhl) 

1m th, outcome \<uiablc CAT r and LATEX teSls. rC~pedl\eI~ f r.lblc 7) \ ,mul:u Ilh.Kicllor thc 

UUh.UIllC \;tnable I: LlSA Te\ealcd an OR of 0529 to .:!'!)1 U ~~71 for clle,1 of t..\trJllltn t fable 



8) li enee. the ex planatory vanable em~t of caSU1Ulon was not 118mfit.ntl~ corrd~lc:d .... dh 

posllive sero logical status in CA1T. LATEX and l:.LI A tests 

lares with previous abonion history had an OR of 4 362 (2 20 • b Sib) and J CiO (1 11\0. 5 S90J 

paSI II\ lIy compared to horses withoul prevIous llbonlon hlsla!,) for ( t\ n .nd 1. ,\ TI \ Int\ . 

rcspecl1vcly (Table 7). The OR for the same factor EliSA POSItl\lt~ "'1\ \ ~1I (2 Ib, -I :!1.}-1) 

(Table 8). The chance of seropositivity for mares Wllh an .bortlon hl\tol') \"'1\ about mort th.m 

Ihlcc limes the chance of mares wi thout th is history Il orse .. '" Ith higher pant~ number 1 .. 6) had 

an OR of 5.156 (2 .356, 7.956) positivity comp3red to horses "'"h lo~er pan t~ number m·5) rUT 

ATT and LAT EX tests, respectively (Table 7). The OR for the ssunc factor H ISA pO~ltl\lt) 

,'" 3 445 ( I 365, 5 525)(Tablc 8). 

lI orses with poor body condition (vcry thi n and thm) had an OR 01 3 15911 254, 50(5) and 

3560 (2.220, 5.710) posi tivit y compared to horses relall \ e!y good body condition (less thm. Ie" 

than moderate and moderate) score for C A IT and LATLX tem. r~pc(.ll\cI~ I Table 7) Tht.' OR 

lor the !<tame faclor ~LlSA poslllvi lY was 2.698 (1.014 , 4 383) ( roblc N) lI eo,,(_ J higher rI'\.. 01 

\Cmpo~ lll\ II) fo r horses wllh previous history of abortion. higher panty numt-cr and J">or h<~) 

umdilioll could be Idcnllficd wllh CA lT, LATEX and FI ISA le\" (Table 7 JnJ X) 
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Table 7: Odds ratio comparison of the sero·prevalence of dounne bum on CA n ilnJ LA Tl. \ 

tests by major risk f3ctors, in the Arsi-Bale hIghlands of Eth,OPIB 

Factors CArr LAII X 
OR 95% c.t Bnd OR 9S'I, C I and 

P-value P-\alue 
Sex 

Male vs Female 0.808 (0.524, 1.09 I) 0771 (0 J11, I 410) 

0.025 0015 
Age 

Young adults vs Adults 0.992 (0 .61 I. U53) 0792 (OJ1I. 11 51) 

0.0 19 0031 
An imal origin 

Born on farm vs Bought 0.921 (0 .46 I, U8 I) 0.508 (0 11J. 0 791 I 

OlHSlde Arsi·Balc local 0.021 0055 

markets 

Parity number 

0·5 \'5 >6 5. I 56 (2 .3 56,7.956) 6120 « I~IJ.X 1601 

0.000 0000 

PrevIOUS abonion 

YcsvsNo 4.362 (2 .208, 6.5 16) 1.50 (2 1<0.5590) 

0.000 0000 

Cast ration 

Castr~ltcd vs Uncil strated 0.256 (0.256,0.958) 0.70 1 (()~ JI .l 1(1) 

0.007 0009 

Body condit ion score 

Poor" \'5 Moderate 
.. 

1. 159 (1.254.5 .065) J 560 (2220.5710) 

0.000 o OO{) 

Poor" refers 10 very Ih m and Ihm \\Iule moderAlc·- refers to less Ih m. k~ .. lhan I1l t'H.lcr'IIC ,1I11.! nll'Kicr,llc 

bod~ conditIon scales 
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Table 8: Odds ratio comparison of the scrc'·prcvalence ofdounne based on ELISA test by major 

ri sk factors, in the Arsi- Bale highlands of Ethio pia. 

Factors 

Sex 

Male \IS Female 

Age 

Young adults vs Adul ts 

Animal origin 

Born on farm vs Bought outside Arsi·Bale. loca l 

markets 

Parity number 

0-5 vs >6 

Previous abortion 

Yes vs No 

Castrat ion 

Cast rated vs Uncastra ted 

Body condition score 

Poor" vs Moderate 

OR 

0.765 

0.492 

0.592 

3.445 

3.23 1 

0.529 

2.698 

ELISA 

95', C I and 

P-\alue 

(0324. I 26 1) 

o 0~ 5 

(023 1.0753) 

0065 

(0362.0 b21) 

o 05~ 

(1.365.:; 5~5) 

0000 

(::: 16~, -l :::9-l ) 

0000 

(020 1.0,57) 

0052 

II O l~ . ~ 383) 

o IXX) 

Poor' refers to \ery thin and thin wh ile moderate" refers to less thm.less than model,lle and moderate 

body condi tion sc ales 



The concordance between (CAIT and ELI SA) and (LATEX and ELI A ) It !>1 r(\uh~ " ere 

64.80% and 69.60%, respectively. The kappa statistic between the te)l.s mdlcaled sublolantlal 

agreement (Thnlsfield, 1995) where 125 sera tested poSiti ve and 435 scm tesled negah \ ( In 

CA TT and ELISA teSls and with 125 sera teSled positive and 450 sera teSled ncgnu",c In LA 1 L .\ 

':lIld ELISA tests (Tables 9 and 10). 

Table 9: Cross tabulation ofCATT and ELI SA lest results with sera of649 horses from the ArSI­

Bale highlands of Et hiopia. 

Test ELISA 

Positive Negali ve Tota\ 

Positive 125 18 14) 

CATT Negative 71 435 506 

Total 196 453 M9 

Table 10: Cross tabulatIOn of LA TEX and ELI SA tesl resulls with scra of 649 hor~es frorn Ihe 

Arsi-Balc highlands of Ethiopia . 

Tesl ELI SA 

Positive Nega tive TOla\ 

Posi live 12 5 2) 148 

LAT EX Neg,Hi ve 2 1 450 471 

Total 176 473 049 
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-l.I . I.S. The Status of dourine In donkey and mules of the Arsl.Bale hlghlandl. 

An allempt has been made to Investigate the occurrence of chlllcal casc~ or dounnc: '" dom c\\ 

and mules as well as assess serological status In each or the stud) dlStmh In th~ Arol·lblc: 

highlands. Out ofa total of 120 apparently healthy (60 donkeys and 60 mule I nmdoml) \(\t:dcd 

from the six study districts of the Ani-Bale highlands, 12 donkeys and 5 mule-.. 'Wcre found 10 be 

seropositive to CATT. LATEX and ELlSNT. el'UI.s. tests II was also obscf\(d th311,"," a..:ll\e 

cll1lical cases of dourine in one male and female donkeys at Ihe Dodola Vetennary Citm .. ()I the 

Bale highlands. The chnical cases presented demonstrated gemtal as ,", ella ncl'\ou~ fonns orthe 

disease such as mucoid vaginal discharge , oedema of the external gcnnaila . 'S\\clhng of the- \ ut.. a. 

dcpigmented scars over the external genitalia, swelling of the scrotum, u1ceullon of the pemle 

ti ssue , emaciation. weakness and hind leg incoordination fI.-lortover. the female don~e) had Ii 

previous history of abortion. The picture of the donkeys with rypical deplgmcnted \C;m 0\ er Ihe: 

external genitalia, s .... el1ing of the vul va and ulceration or the pelllie II~U~ 1\ .. hl' .... n bch\\\ 

(Figure 7). 

A B 

Figure 7: Scrologicall~ poslli\ e donkcys with gC1ll1a1 rorm of dourlllc. I A) dcpH!mcnlcJ .. ,ar) 

ove r the external genitalia and IB) ulccratlon of the peni le II:oSUC 
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4. ! .2 . Longi tudinal study: Assessmenl of the therapeutic activity o f lsometanudlum chloride and 

Oi minazcnc ace tura te in the field 

4 .1.2. ! . Packed Cel! Volume (PCV) readings 

None of the ISMM (0.5 mglkg OW) and DIM (3 .5 mglkg 13 W) treated horses were found 10 ')hulA. 

relapse thro ugh out the post treatment period of follow up. The mean P V of the IS!\ I!\I and [)1\1 

treated animals has improved duri ng the 40 days post treatment penod A statlstlcall) \lgOlfi(unt 

inc rease in r cv was observed sta rling from the day 20 (Repeated measure of ANO\'A, I)" 0 01) 

and a highly signifi cant va riat ion (Repeated measure of ANOV A, P<O 00 I) was obscn ed al tht: 

e nd of the experiment (day 40 post treatment) and rcv has sig nificant ly dIffered bCl\~ecn each 

20 days of rost treatment period (Table II ). 

Table I I: Average rev (%) readings' over the study period 

Mean PCV levels Change In pev PC\ 

Gro up 
Day befo re Days after treatment 

Ic\ e! between ch;lngc U 0 

day 0 and day 40 

treatmen t 

0 20 40 

I 25. 75" JOb 31.5b 5.5 :!2 J] 
I I 25" 28.25b JO.25b 5,25 21 
I II 24.5' 24' 23.5' - I -.l OS 

b . d,' ''''-''r Sl£ 'l,' ficant iv. (Repeated mca')un: of 3. Means followed by dIfferent superscn pls IH. 

ANOYA, P< 0 001 ) 

+ Mea n PCV improvement lI as calculated using the rormu1:t : 

(PCVf - I'CV,) 

1. PC" ImprovC'men! % :0 X 100 

PCV 

Where PCV f = !lCV Ic-Hol at da~ ·10 and r c v, = reV Icvcl at day 0 
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4.1.2.2. Differential leukocyte count 

In the presen t study, although differentIal leukocyte counl.S ..... as eamed Oul to ("'iiumau! lhe 

dlfTerent leukocytes propon ion In the circulut lon, emphasis was gl''' ("11 only to the eO)lnopllli\ 

The mean eos inophil count of animals 11\ Group II I was the: hI ghest (19 5 'I,) EO)lnophllcount\ 

for an imals in Group r and II were relatively lower. 14.17 % and 1625 'Ie. re:spcctl\dy (Table: 

12). The mean eos inophi l count of animals in Group I and 11 was stglllricantly lo" er (Repealcd 

measure or ANOYA, P<O.O I) than Group Ill . 

T3ble 12: Mean eosinophil count in the 40 days slUdy period 

Eosinophil count 

Group Day berore treatment Days after treatment 

11 

111 

0 

16.5 ± \.21 

19.25 ± 1.06' 

19.5 ± 1.96" 

20 40 

13.5 ± 1.3 1b 12.5 ±. 1 296 

16.25 ± 0.83b 1325 ± 093b 

19 + 1.3 1' 20 :!: 01 

Menn eowlOphtl 

count 

14 ]7·1 7., 

1 62 5"' 19~ 

195 + 0 57 

.I . b. fi gures fo llowed by different supersc ript differ slgOi ficantl y (Repealed measure of AND\\. 

p<o.o I ) 

.. L 1.2.3 Body temperature measurements 

All or the study animals showed febnlc reaction with rn ised body temperature above 38°(' at da) 

o of the ex periment and none in 15MM and DIM groups and all Itl thc control group rc\ca led 

fna at da y 40 of the study period The mean body tcmperaiUTe of (he 1511.1 11.1 and 11111.1 Ire.lIed 

~ tudy ani mals has improved during the 40 days pOSt ITCaUllCl1 1 pCrlod 
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A stati stically significant change in body tempenuurc was OOsef'\cd Starting from the;: da) 20 

(Re peated measure of ANOYA, 1' <O.OI ) and a highly slgmficant vanni Ion (Repealed me3sure of 

ANOY A, P<O.OO I) was observed at the end of the experiment (da) 40 POSt treatment} 3nd bod) 

temperature has significantly differed belwecn each 20 days of post treatment penod for IS"" 

nnd DIM tren tment groups (Table 13). 

Table 13: Mean body temperature (lC) profile over the study penod 

Mean body temperature 111 °c 
Group 

II 

III 

Day be fore treatment 

Day 0 

38,725 ± 0.641 

3!t2 75 ± 0.97' 

38.625 + 0.34' 

Days ancr treatment 

Day 20 

37.725 ± 0.39' 

37.72 5 t 0.38' 

38.35 ± 0.19' 

Day 40 

37275 t o 29' 

37.351 0.25b 

380510 13' 

" b, figures followed by different supersenpt differ slgnlflcanlly (Repented measure of ANO\'A, 

P<O.O I) 

4 1.2.4 . Serologica l s tatus 

All the study animals (treated and unHeated) remained serologically posltl\e for all C 1\ IT 

O d r I t d Period Howcver there ~\'a s a LATEX and ELISA tests throughout the 4 ays 0 tIe s u y . 

. . . . . both ISMM and DIM treated g roup<; starting from day 20 decrease III seroposltlVllY pallcm 1Tl 

post treatment. 



4.1.2.4. Body condition score eva luation 

There was a marked improvement in body conditIon Score of the ludy animals under the ISMM 

and DI M groups as compared to control animals within the 40 da)·s POSI treatment follo\l. up 

tlllle . All the study animals considered ill both treatment and cOl1lrol group were \\uh 'ery thm 

body condition score at the initia l day of trea tment and on I) three body condit ion scores name1~ 

vc ry Ih in, thin and less thin were observed throughout the study penod lIowever. followlOg 

Irealmelll wilh ISMM and DI M resulted in relauvc improvement of the body condl1lOn SI:tnlllg 

from day 20 of Ihe study period (Figure 7). 

9 

8 

7 

6 

O Very thm 

-o 4 
e z. 

3 o Less thin 

2 

o 
Day 0 Day 40 Day 40 Day 0 Day 40 

IS MM DIM 

T re at me nt and {'o nt rol groups 

. . 'I . fll C )Iud, ll ru rna!s dunng Iht: Ircall1ll'nt Ina! FI gure 7: Body cond illon score eva ual\Oll 0 1 . 



-f. 1.2.4. Improvement of the cxisti ng clinical signs 

There was marked improvement of most of Ihe eXisting cllmca l signs o( douflne an both IS.\1 \ 1 

and D IM treated groups than the control groups. The observed cilmcal51gns o(lhe dlRa\C sumed 

10 di sappear step-b y-step following trea lment. while others persisted beyond day 40 pml 

trcatlllent as indicated below in Table 14. In three of the ammals treated \-I.lth ISM t and t"O 

animals tfeated wi th DIM , a SCvere swelling reaction 3.1 the site of injection wa ( \ Ident 

Table 14 : Li st of the clinical signs of dourine persisted an Ireatment groups dunng the stud> 

period . 

List of clinical signs 

or the gcnilal ia 

S\\clli ng orlhe vul va 

\ lucoid \'agl l1a l or urcth ra l discharge 

Oedema or lhe venl ral abdomen 

h:VC f 

Weak ness 

Ulceration orthe geniwl mucosa 

Incoordin ation 

Depigmen tation of the extcmal genitalia and udder 

Lameness in one or both limbs 

\ lusc ular atfophy in Ihe gluteal region 
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Day 

20 to -10 

Oeyond 
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4.2. 1 n , 'eSI ig:l l ion of dou ri ne ou !S ide of I he end em it fO(1 

Sero!o,.,! cal as well as quest ionnairc-ba d d 
::> se survey con uctcd In 'dnOUS rt'prt')Cnulu\'t~ ~lIe, 01 the 

count ry as to the Occurrence of dourine outside of us endem c ' I d h r h 1 lOCI rc'<'cOi e t e pn:seru;:c 0 I t' 

dl~casc in Uraga, Shashemenc and Arbegona districts or,he GU! t I St Sh d ' d J. ~a 0:1 an I Jrna ?unc,. 

respectively . Thi s is the first repon to establ ish Inc occurrence of dounne outside of the 

prc\'lOusly known endemic foci-the Arsi-Balc highlands of Ethiopia rbough que;tlonnaHc 

survcy do nOI indicaIcd the OCCurrence of dourine, all thc serological tests employed {('A IT . 

LATEX and ELI SA) revealed the presence of an Ii bod ies agamst T equlperdum al least In OTIC of 

the exami ned an ima ls in Enjebara, KUlabcr, Dedo and Shmcllt dlstnclS Dounne I ') nOI "-no",n 

both by the fanners as well as veterina rians interviewed III the EnJcbara . Kutaber. Dedo and 

Shlllelle dis tricts. Veterinarians in all of the study dislriclS explamed thai such disease has not 

been so far encountered among equines. However. in Fnche dlSlnct of the Selah." 10lle neLther 

questIOnnaire survey nor the se ro logica! tests employed revealed the prescnce of antlbodLC; 

ngal nst T. eqlliperdum and indicated the poss ible <1bsence of the dLsease IlL Ihe area (Table I') 

The occu rrence of dOUrine in Uraga district was in the (oml of outbrea"-. where It \\ al! found to bl" 

,I n..:\\ ly Int roduced disease of horses mainly observed in one 01' Ihc I>A's nam..:!:- III Ram L.:nlll..c 

other diseases of equines II has no local name. However, fanncr~ of Ihc ar..:;) \\erc dcscnbmg :l.Ild 

r~'laJi ng Ihe new di sease like that of AIDS in human bcmgs A number ofhor<;e!) and one dan kI.') 

\\ere dead after manifesting Iypica l clinical signs. As the vetenn:uy profcl!.sumat"i and f,lmler'i at 

the \ cry beginni ng were not aware of the nature of ne\\' disease. thc disease rcsuhcd In death of a 

number of an imals and gets the chance of spreading In Ihe PA \ cry caslly In a ..,hon pcnod of 

t1111C The fi rst cases of douri ne were observed at the very begmnmg of thc long rmny season The 

ncw disease was diagnosed 3S douri ne based on the cllmenl find lllgs with Ihc c)'l~tcnce of the 

following signs: mucoid vagi nal discharge W11 11 foul odour, oedema of the e~tem:1 1 gcmt:llI a. 

dl'plgmenled scars over Ihe extemal genitalia, oedema oflhe \cmra! surface Ofllbdu1l1en. oedema 

of the sc rotum and prepucc . ul c.craJion of the gemtal muco~ac rnmlll~ of Iht.: penile tl':'SUC. 

emaciation and weakness. muscular alrophy III the glu leal region. lund leg 1I1CI~\lrdlll:ltlOn and 
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Smears were prepared from vagi nal discharge: at-dematouJ OUlds and penphC:BI c:ar .. c:m blood 

and stained then with Gicmsa from apparem chmcal cases of dounnc: '0 UYJ'OlnowrM" or an~ 

olher haemoparasi lcs could be detected In 311 exammed Glemsa stained Smc:.tn (thm bIU'lMJ . 

genlla! di scharge and tissue fluids) as well as In blood umplc:s by mlleT Out or oW .. c:rum 

samples collec ted from horses showing clinical SIgnS of doutlne and Ilppartntl)- hc:ahhy ~ubJCdcJ 

10 !)crologicallcsts and revealed Ihe presence of antlbod1t:.s agamst T t'llu1JH!rdum In 1 .11 anJ I J 

amlll3is, in CA IT, LATEX and ELISA tests, respectively. 

Though no trypanosomes could be detected from the examined Giem~ stamed smean, II ~a.n be 

concluded 011 the basis of the clinical manifeslations and serological teslS (demOn'ilrDll0n 01 

ant Ibod ies against T. eqlliperdllm), the ncw dIsease to be dourine Accordll1g to the Infonnallt.lR 

collectcd from fanners of the area it looks thc disease is occurring m the equine populatIOn of 

Uraga for the first lime. mosllike ly as a result of newly Introduced horses from dounnc: c:ndclTlII: 

arc:!!). from Kokosa district of the Bale highlands. 
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Table 15: Results of dourine investigation on the basis serological and quC'stlonnalre sun. C} In 

horses from differe nt selected represcntativc parts of Ethlopl8 

Region Zone/dist rict o. of scroposillve animals Serological Quc\tlonnalfC' 

-C;;-A:-:n=-"""'L:-A:-::T"'E"'X-:::E L'"'I S:::-A:---
survey 5Uf'C') 

"mhara Awi/Enjebara 

2 2 Suspected Ab~C'nt 

Amha ra South 

Wollo/Kutabcr 4 J 3 Suspected Ab~nl 

Oromiya Gurj i/Uraga 

18 12 14 Present Present 

Oromiya Jimma/Dedo 

4 2 2 Suspected Ab'lcnt 
Oromiya East Shoal 

Shashcmcnc 6 5 Present Presenl 

Oromiya Sela le/f itche 

0 0 0 Absent Ah,ellt 

Somali ShinelleJShinclle 

3 2 0 Suspectcd Ab~cllt 

SNN PRS Sidamal 

Arbcgona 9 6 Present I)resent 
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5. DISCUSSION 

-":0 Iryp31losomcs or any other naemoparasnes could be d~lcttcd In III eununcd Glc:mt-l ltUleJ 

smears (thi n blood, genital dIscharge and tiSsue OUlds) IS well ItS In blood Slmpl~ b)" milt I 

I\ (tempts made to iso la te thc causative agem of dourine follo,",lOg aMimal inoculation "llh bl.;x..J 

and geni tal di scharge from climcally dounne tnfei:ted horsts rem.-uned Opar1~IIc:ml(' dunns lhe 

~lUdy which was Icnninatcd weeks post inoculat ion Thl rbult LS con IStcnl \WIth Ihu,>< "I 

prevIous reports, which showed thai T equ'perdllm IS not readily tmn~mlnc:d from c:qulne~ hi 

labora tol}' animals like mice and rabbits (Watson, 1920j Alemu c:t 0/" 1997, Clausen ,1 1,1' 

1999). A Iso seve ral attempts to isolate T. eqlliperdllm In Eastern burope were un uClo:c~, ful 

(Touralicr, 200 1). As T. equiperdulII is primarily 11 tissue parasi te. Its establishment 10 the: bloud 

of laboratory animals presents the greatest difficulty (ll on re. 1972) Unfonun;uch , 

parasitological techniques can not always detect ongoing infections as level of par3sttllemla I .. 

ufh:n low and nuctuating, part icularly dunng chrome Slllge or the dlscase ( antulya, I Ii'Wl I \' 

.. ub lIloculation of blood in laboralOry aOlma\s IS hardly successful, an ahematl\C appnl,l\;h. <" 

lIo;cd in the prescnt studlcs. is 10 transfuse blood rrom chnlcnl cases III 10 5uscepuble. dl\ca", Ite .. -

ho rses (Parkin , 1949) . This could enable transfcr of the disease and a greater chance or dcle .. ltnt! 

II') p:lIlosomcs early in mfec tion 

:\lthollgh II was not possible to trace the onglll of thc spread of the dl caS( or It) IlS'l{lI,:IJle 'lie 

fm,l occurrence of the disease \\ Jlh any particular cvent m the pa5t. fanners consider dllunn~ In 

b~ IIltroduced in to the country al times of colonization Illlt:mpt by Italy It was emphaSised b) the 

farmers as we ll as professionals Ihal tht' problem of dounne 15 becommg more <lnd more "CHTC 

.md increasing its extent and magnitude. :IS there IS no erfectlve curnuve or prOflh) lalu!. 

the rapeutic agents and treat mcnt take place whencver trypanocidal drug nrc 8\allable 

Thc) \\crc aware also that Iht' disease has Il"ea onal character. \~hlch mllully COinCide .. \\.llh the 

hrl'clilllg season. Professiona ls reponed Ihal rdnp~es :'Ire common III pre\'lou f)l) treated .lIlm . .!!" 

LL" uilll~ at Innes of feed shortage .md stress In the dr} season of the )ear J\ pr mIRe", 1c31UI~ ,l, 

II") panosomosis is the rcill pstng nature of the dlsea!>c \\ here there IS pc:nodll.:al exfltc .... lIln 01 

\url.lI:t' ':0:\1 glycoprolcUls of a dllTenng allllgcllIc nature t II OOT1!, 1')72) 
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Equines particularly horses in the Arsi ·B I h°ghl cis a C I an Irncl long dlJl..llncc:s IO"""f(h, the 
neighbouring lowland districts of the East Shoa zon, ( I F ind " __ _ 

nam~ y cnll e a uuxt). Ani INIC 
(namely Mcrti and Jcju), Bale zone (namely Mcna and Ghln,r) and d I I • a Jaccn came reann, un .. 

for trade purpose both as a pack and lranspon ammals, where camels arc the dominant h\hlO1.:" 

species and T. el'ollsi (surra) is common prob lem. 

Camel trypanosomosis locally known as "Dhukane" i one of the major problems pre\ luhng In 

the areas (E lias, 2003). According to recent survey conducted on camel lryp3no~~I\ In 

selected lowland areas of Arsi, Bale and East Shoa zones, parasitological eXamln3UOn or blood 

samples from 347 animals revealed the presence of T. f!1 'allsi 111 19 (5 .5%) (Elias . 2003) 8mch 

also move long distances during dry period (September to February) In all the study slIes m 

search of feed and water. In Ethiopia, little research was done on cnmel trypanosomosls 

According to different investigators prevalence ranging from 0.3% to 31.9% WIlS recorded In 

diffe rent camel rearing areas of the country (Anne,,\: II) T I!\'QIIS I IS a \\Idel) distributed 

hacTnoflagell ate of veterinary imponancc that mfccts a vanety of larger mammals mc1udm~ 

horses, mules. camels, buffalo. cattle and others 

In Africa (Somali , Kenya , Ethiopia , Sudan and had) camels arc most :lrfccu~d In ~r'lltc of then 

\qder dist ribution throughout the world some animal trypanosomes and m:unly T r\,m, 

mfections seemed considerably less investigated than the Afncan trypanosomosis (human and 

alllmal ) Correspondingly there was less information avai lable on the lIleldenc!: and eeonllmlC 

significance of T. eVQlIsi in fection on baSIS of the affected annnal species (camel. can Ie. 

buffaloes, horses ... ) and respective regions where the disease occurs (OlE. 1999). Though the 

presen t study was conductcd outside of tsetse-infested belt (2400- 3400 m.n.S I), the area 15 111 

close proximity to the camel reari ng lowlands of the Borena (10 the south) and amnII regIon (10 

south cas t) than any other highlands of the counlry. In Ihose camel reanng area of Ihe: counl~ 

T. el'lllls;. which is the causative agent of surm in camels, IS a major problem (Tekle and A~~ 

2003) 
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The postulated phy logenet ic relationship among the three I I I •• 
C ose y re at~ trypanosome SpeclCS 0 1 

the subgenus Tl)'panOlQOn indicated close relationship 1..-1 ....... < T nd T _, 
I1C ... n cwm.1' It t!qulfx Yuum 

(iloarc. 1972. Zhang and Bahz, 1994 Brun er 01 199 and I, •• 2003) Th • " ...... . e presc:nt Situation I.) 

admi rably sum med up by Hoare (1972) ...... hich speculated Ihul It IS probable IhJI T ~h'llJl .... u 

orlgmally a parasite of camels and only laler spread to Slraln of horses. It IS conccl\llblc lh:sl 1 

eqlllperdum Imd evolved from an equine stram of T. t\'un,st 10 en100ttc areas of Surra r Ot 

centuries dourine was co-existent with surra throughout many !.ublroplcal rounlnes of northcr'rl 

Afnea and southcm Asia and it is significanllhal evcn :n present the areas of dlslnbutlon ofsurra 

and douri ne co incide in some places, e.g. in north Africa, oviet Middle: ASia and Indlll l ike 

surra, dourine was spread by free transport of horses to Olhcr continen ts, gOUlg c\'c:n further than 

surra si nce ils transmission freed it from the rcstricting efTects of the mtcmledmlc !IIsect \('cIOO 

Presumably. in the course of its di fTerentiat ion from 7' t:wJnsi. r eqlllperdum gradually adapted 

Itself to tissue parasitism, which did not lend Jlselfto transmiSSIOn by blood suckmg Insects, ~ Ith 

the resul t that thi s parasite emancipated itself completely from any Invertebrate vectors . In carllel 

publicl.ltions. Hoare (1956, 1957) suggested Iha! T. CI'OIISI 1111ghl have an cn dlTcctl) from T 

hmeel , being introduced into camels when thc)' entered the tse tse fiy belt, and then becoming 

adapted to mechanical transmission by tabanids 

Isoenzyme analysis has widely been used to group morphologIcally sundar or Identical (onns In a 

\arielY of parasitic protozoa, especially among trypanosomes (Brun el 0/. 199 ) Results from 

biochemical and molecular studies on T emlls; and 7: eqll ipl'rdllm stm lnS Isolated from ;.\ sm. 

\Vest A frica and South America may belong to the same species. Twelvc strams of T emllSI ilnd 

une recently isolated strains of T. equ;pertilllll from China wcre InvestIgated for 16 enL)'lIlcs 

usi ng ce ll ulose and thin-layer starch gel eleCtrophoreSIS. DifTerences between stmms v.cre 

observed in only two of the sixteen enzymes. I e in malate dehydrogcnase (MDII ) and alanme 

ami no tra nsferase (A LAT). These results indicate that both 7: C1'(JII .H and T eqUlpe,-dum stmm~ 

from hi lla foml a homogenous group with T el'(lIlSI SlnllllS from oth~r part~ of the ~ orld 

Differences were not found between strallls of T. (,l'onSI and T eqillperdum u.!.Hlg RJ.LPs m 

kl)NA e -b I RNAs and 'or \ anallt surface glycoprolcm". Ihough dllTerence~ III 
I . gellC-S lor TI osoma I' 

- d b"' T ' s · and T eq"'/)i~rdll'" (Brun f'l ul . 1 99~) molecular k aryOl~ pes were observe ct\\I,:cn el(l1l / 
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[n search of new ma rk ers that could possibly d,~ bo h 
I ICrtnUate 1 paru.§HCS. laes. 2003. loolr.cd 111 

the inte rnal transcribed spacer region I (ITS-I) Thou h Ih • - be' 
• g IS spacer IS IYIOwn to uielul to 

dctcnninc ge neti c di\'crsity between closely relal,d s· b 
pet1cs or !lU ~pec les , no slgmfic.3n1 

diffe rences can be found with in the subgenus Tryp"noloon h h I 
... - uSlIlg I IS oppr03c 'IOfC recent) 

311 all empt was made 10 dClcnninc Ihe chn rac teristics of severnl 7' ,. T d r f!qUlperuunI i."l'an.n an 

b. bruce; populations using two other molecular techniques; Rundom Amplified Polymorphic 

DNA (RAPO) lind Mu ltiplex - Endonuclease Gen typmg Approach (MEGA) (Urolo.awa t" 01, 

200 1; Ve ntura e l al .. 200 1; Vcrloo ef al. , 200 1; Claes. 2003). The obtatucd rcsuhs showed thai 

mosl T. eqlliperdllm st rai ns arc very similar If nOl Ide nt ica l to l' eWln fl while only ,wo l' 

eqlliperdl/lll strains; BoTal I and OVI differ and were morc Idenllcnl to T b brucel 

11lIcrestingly, these two peculiar 1'. eqlliperdllm strains arc the same ones tnal lack the: RoTat 1.2 

VSG gene. 

(lacs. 2003 formulated a new hypothesis Ihal thc species and OV I <Ire particular trainS of T b 

Im/{:el . whi le all o ther 1'. eqlliperdulII, coma1ll1llg the RoTat 1.2 \' G gene. arc III fact 

misldrlltdicd 1'. (:' 1"0115/ strains and arc actually T ('v(l n SI !lowever. to con finn Ihe above 

hypothcsls, n\~w st rains isola ted frolll horses \~ lIh app3 rCIH climcal sIgns of dourlnc should be 

:.ubmilled to the same ch3racterization tests (ITS I. RAPD and M EGA ) and the results comparcd 

\vhat. then. :Irc the phylogenetic relationship:. bct\\cen these two species. T e l 'WISI and T 

eq llljJer d llm and the true situation in Eth iopia. wh ich actually vary 10 the mode of transmiSSion. 

li fe cycle and the presence or absence of max lclrcles and the evident 0\ erlappmg dislnbullon of 

surra and dourine? From the foregoing aCCOUl1\ all the biological. clinical. morphological (llId 

molec ular evi dence (as summarized in Table 3. Brun el al .• 1998) strong') supports the notion 

that T evollsi and 1'. eqll iperdllm are sister taxa Ihat arose from a common ancestor that 

descended from T. brllcei. If tbis represents the real sltulllion or is more the resul t of the ti ssue 

tropism which makes detection of tl)'panosomes (espec ially in the. blood) unlikely rcmallls an 

open question. Recent slUdics by Alcmu el 01 .. 1997 and Clausen el (II. 1!J9Q 11\ the same study 

areas in the /\rsi-Balc highlands of EthiOPia. mdlc3tcd the prevalence of 7 t't{lllpl:'rdllnl bclllg 

significrlll l based on indi rect methods (al1t ibod~ and antigen dClccIIOn) , cllmcal Signs and IlCR 

(detection or trypanosome DNA) although no p:lr.l:.lICS could be found 



The results of the logi stic regression models sugge 1--1.1.. II.L 
I;U luat a me serolo&lc.tl tCSli cmplo}td 

CA TT. LATEX and ELISA results wcre affected by the explanatory .. -anables spcclficaUy hl)IOf)' 

of previolls abortio n, higher pari ty number and poOr body condilion The possible C'xpl~nallon fur 

Ihe marked corre lation between hi gher scroprevalencc and d d bl I • 
In cptn ent Vllna ~ ." c prC\1tJu) 

history of abortion and hi gher pari ty number is aSSOCiated \ .. .'ith the number of prcvlou) matlng\ 

and genital COniacts, which possibly increases chance of acqumng the mftcliOn from 3n mk,.;ted 

or carrier hosi. On the contrary all the serological results were not afTecltd by lhe)CO( ~~c. 

ani mal origin and castration status . This might be attributed to the fac t Ihalllnimais In nil 'SC~ and 

age groups and rega rdless of their origin were equally exposed to the disease 

The ELISA results substantially correlated wilh the CA IT and LATEX tests, where more than 

435 sera tested negative and 125 sera tested positive in all tests . However. 59 poslIl\ e and 51) 

negative CA TT reactors and 36 positive and 36 negative LATEX reactors dId nOI agree \.\. llh the 

ELISA . Discrepancies encountered between (CAn and ELISA) and (LATEX and 1· L1~ . \) 

results could be due to the dirrerences in sensitivity and sp«ificHY of the tests ilnd panl) 

different Immunoglobulin isolypes targeted by the lests. Caporale el aJ .. 19 I and Clau~c n t'I <II 

2003 reponcd a high concordance rate 97.6% and 95.6% between FT and ELISA teM!. 

The clinical signs common to dourine. such as incoordlllallOn, especially of the hmdquancr ..... mll 

ocdematous swell ing of Ihe externa l genitalia (iloare. 1972) were observed 111 horses In Ihl' 

study. There is evidence that the occurrence of nervous symptoms In dounnc-mfecu:d hor\( ... IS 

associated with the presence of 7: eqlliperdllm parasites in cerebrospinal flUid (Burro \.\. IllJn. 

1976). Skin plaques, which are regarded. as irnponant symptoms in cases of dounne \\. c rc not 

observed during thi s study, although skin enlpt ions and poor body conditions were prollllll<.'lIt 

However, in recent infections oedematous plaques have: nOI been observed (Altmu el aJ . 1991) 

and in T. evans; infections cUlaneous plaques have been observed (Brun el 01 . 1998). so lh<.'\e 

plaques cannot be considered 10 be pathognollloOlc. These plaques do not occur WIth all "Iraln) 

and have also been observed sporadically in animals Hlfected with T t'\ 'an5 1 SlImlarly. W:uo.on 

( 1920) Sialed that 'plaques' arc rare symptom and Ihe)' can be observcd In comparall\"cl\ 

cases In the early stages of lhe infection, oedema of tile genital organs and fever :ue the rule 
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As T equiperdum is the only trypanosome t r~ h 
. 0 a eel orsts In temper-nCo clunal~;\, the lsolallon of 

the parasite or the detect ion of trypanosomal anlibodies 'Bum' d <)n 
IClcnt lor n POSIII\'C Ilgnosl 

the contrary, in countries of Africa, where overlap of T eqlllperdunt and olher membe" of the 

subgenus Trypanozoon exist, it is difficul t 10 distinguish T equiperdllnl Inlcroscoplcnlly Of 

sero logically (O lE, 200 I). In addition , as the detectIon of antibodies tndlcatc\ tnat there ~ been 

lIlfcctlon, but as antibodies tend 10 remain delectable for some tune (week. SOmct Hnes mOnlhs) 

after all trypa nosomes have disappeared from the orgamsm (cHher by drug trealment or self cure) 

a posit ive result is no proof of active infection which make ant ibody detection tests useless for 

follow up studies (Buscher, 200 I). Indirect tests based on antibody detection may be poor due 10 

cross-reaction with other infections, depending on the purity or the antigen applied It appears 

that the only officially approved test by the OlE is thc complement fixat ion lest ( FT), although 

it is generally accepted Ihat this test cannot disc rim inatc between T. eVOII.SI and T eqwperdllm 

Currentl y neither serological, parasitological nor DNA based tests (Cla usen, 1999: Clausen. 

2003) allow a subspec ies identification wilhin the subgcnus Trypanoloon. no dcflnllwc diagnoSIS 

can bc given rOt 1". eq/liperdum. Whether thc examincd ani mals arc mrecled "'dlh T equiperduni 

(the causative agent of dourine) or with T. evunsi (the caUsall\ e agent of surra ) remams an open 

question . 

l lowe\'er. based on the clinical findings, the negative parasitological lesults and sllong 

associalion between seropositivity and clinical cases, circumstanlla l cvulcllcc suppons the 

ex istence of Infections with the causative agent of dourinc On the other hand results from 

biochemical and molecu lar studies on T. equip(!/"(JulI! and T emnsi may belong to the S.11l1C 

specics (Bnm el a/., 1998). The major difference is that r el'{lI/si is a blood parasite which 

spreads th roughout the whole body, while T. equiperdum usually parasitlses tissllc. Until DNA 

sequcn ce differc nces between these species are known , the diagnosiS of dounnc will rely on 

, ' I 'ct ce The need 'or new diagnostic lools ror dirrcrcntlal diagnoSIS of bolh Cl rcumSlantlll eVI en . I ' 

parasi tes, has been emphasised but, for the time being, stil l rcmains un met (Touratier. 1999) 

Thc 7: emllsi RoTat 1.2 antigen which was not speClcs-specl flc used III Ihls study ror the 

.' . T d pcrfonned \\'el1 and a number of 1C51 detection of ci rcula ting antibodies against , . eqlllper WII 

sera showed high antibody positivity in comparison with the threshold \alue 
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Dilmnalcnc accturate is less efrective against tryp 
. anOSOme!l of the subgenus T rypanoloon than 

agamst T. congo/eli se and T. vivax and rupidly c d ( 
xcretc Mulligan. 1910) Morc:o\cr. both 

Diminal cnc accluralc and Isometamidium chloride a bl 
re una c: eros the. Blood Brain BameT and 

somalic tissue and obviously cannot be curative drug fo T d 
r I!qwper lum, whIch 15 m.3lnly. huue 

parasite. 

Accurate interpretati ons of differential leukocyte COunt reqUIre the value of IOUlI \"'0 count In 

Ih is study, howeve r, it was not possible 10 perform tOlal woe count 10 the field duc: to the 

absence of WBC diluents and materia ls. Therefore, Ihe results obtamed from dlffcrcnllul wue 

countS alone were used fo r the interpretation provided. The highest mean eosinophil COUnt (19 5 

%) was recorded in untreated group as compared to the ISMM and DIM (reated Dnllnals 

Significant difference (P<O.05) in mean eosinophil coums betw~~n ISMM tr~ated ; DIM treated 

on the one hand and untreated animals on the other hand indicated the direct relationshIp bel,-"een 

Tl)'panosomes infection and higher eosinophil counts. 

Inc reased eosinophil count may be ascribed to the response of the host's effector mechalllsm to 

parasitIc infec tion in those that involve tissue migrallon (Fraser et 01., 199 1) Though there was 

an apparent relative decrease in the mean eosinophil COUIlI III the IS\'IM and 0 1\1 treated ammals 

as compa red to those of the untreated group. the leve l of mean eosmophli count \' as sull higher 

The possible exp lanation for the observed persistent eos lllophl ia anlong the trypanOCidal treated 

groups might be al1ributed to other concurrent parasl11c helminth lIlfeclJons apan froll1 

Trypanosomes. This finding agrees with results of Hendy. 1988, Kaufman et al. 1992. D\\lnger 

el al., 1993 and Zewde, el 01., 200 I in which they reported an increased pathogenwy ofhelm11lth 

infection superimposed on Tl)'panosomes, where the effec t of antihelm Ullhlc treatment and 

trypanosomosis prophylax is were additive. On the other hand it be explained that the persistent 

cosinophila observed among the trypanocidal treated groups IS due the fac i that T eqlllperdllm IS 

essentially a tissue parasite and causes at most very [ow p:uaSllacn113S In the penpheral 

. I · bl d d . h f Ih I oc ·dal dn'gs ,'scd ,·n this study \\ cre nOI effecliVe clrcu atmg 0 0 an nell er 0 e rypan 1 

enough to elimina te the parasite from its predilection Slles. 
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There was a relative improvement in the body co d' . 
n Ilion SCore of Inunals In both ISM \1 and 01\1 

treatment groups as compared to that of the untreated groups 1I0lkc\'cr, II IS Irnportanllo futile 
thaI dnl gs alone will not cure Irypanosomosis d \ an rcsu I In Impro\'ed body CondItion 

TI)'panosomcs overwhelm the immune system of Ih h h e OSI, t ey Ire Immunosuppretlol\c 

Chemotherapy by stoppin g the multiplication of the tryp,n_n '_I ,_ v.-roes I,," p~ hJll; Immune s)'\lem lu 

overcome thc mfec tion . Typically, trypanosomosis is a W'Slln" d '.os< h h h \ 
C> 1.- In"" Ie t Cr(I,I,oVro 

progressive loss of condition accompanied by increasing anemia a.nd weakness to the pomt 01 

extreme emaciation , col lapse and death (Mulligan, 1970). 

Body temperature of an ani mal is an extremely useful guide to Ihe presence of infectIOUS dlsca~. 

including Irypanoso mosis. The animal reacts to an infection by feve r, "'hlch IS a sIgn of the 

response of the bodi ly defences 10 the invasion by the infectIve agent LlkC'",Ise. In our case the 

body temperature of the experimental animals in the control group as compared to the treatment 

groups nuct uated around average, which is higher than nomlal (38 0 t 0.50 C) 

AlIth~ !otudy animals in the experimental groups remained serologIcally poSIlI\C po3t treatment 

for up to 40 days. The possible explanation could be due to the faci thai the stud) penod elapsed 

for short durallon and moreover, both of the drugs used 1111ght nOI be quite errectl\c 10 ehmmatc 

the parasll cs residing at th e tissue level so as 10 reduce the conllnuous antigenic I"nulatlon and 

thereby lowe r antibody response . 

In \le\\ of Ihe frequent occurrence of relapses where one time trealment of cluucal cases IS nOI 

curative enough it can possibly be recommended thai an 3mmal should get on 3\Crage IWO 

treJl1lle lliS per year and treatmenl should be repealed. Some professionals based on sc\'cral yC'a~ 

of \\OrklOg experience recommended a trealment schedule, whIch Ihey found to be errecllve as 

pro\ ldi ng double dose in the fir st day and aner 24 hours single dose followed by thIrd trcatment 

in Ihe dr) seasons o f the year. As no method of immunization agamsi dOUrine eXIst at prC'scnl and 

moreover treatment of clin ical cases with the avai lable Irypanocldal drugs mil) result In , 
inapparent disease carriers and is not recommended in a dOUrine free lerritory (011:, 200 I) 
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However. treatment of clinical cases in such ende . 
Enl t areas seems '0 be: bcndkt.llll1tna In 10 

account the indi spensable role played by horses in the A Il I h 
r5t- a e Ightandl d~ k) !he: NUeci 

mountainous terrain of the area where Ihese animals 3fC SI II h hod 
1 t e main rncl of IratI\portlRtt 

both people and agri cultural products and as treatment cd I r ucc$ mona Ity and reJUllJ an marlc:d 

im provemen t of cl inical signs. This is due to the facllhal whcth I I 0_' er C Inlca Uk' are Iruu:u Of not , 

the ;lIlil1lals will tend to be carriers. Therefore in such an cndcm c h d m I ' I arca, lk ere It IS I leu t 10 

effectively cOnlral the di sease, it will be worth treating clinical cases 10 allevultt the dI.1CUC. 

enab le animals \0 perform well and thereby reduce mortal ity . 

Both fa mle rs and professionals stressed the issue of lack of availability of trypanocidal drugs fOT 

the treatment of clinical cases of dourine . Further mOTe, the presence of drug smugglers. Tellulen 

in the local open-air markets and the practice of self-treatment by the fa rmers. has raised the feaT 

of drug resistance for dourine. as it has been the case for other tsetse tran mllted tryp3nosomO\I~ 

in o ther pans of the country . Drug therapy has been the main strategy used In the past to control 

trypanosomosis throughout Ethiopia (Abebe and Vi lma, 1996) There IS a nourishing billd-. 

market and fanners can purchase a variety of trypanocidal drugs In most Village markct'i 

(Qucstionnaire result), ahhough all trypanocidal drugs are supposed to be Imported through thc 

Federal Drug Adm inist ration Authority. Such widespread usc and misuses oftryp::mocl<b1 drug, 

in the Arsl -Bale highlands WI!] defin itely resulls in the devel opment of drug res istant population 

of 1'. eqlliperdlllll . Apart from the question of clinical effi cacy of the available drugs. the problem 

with trypanocidal drugs become exacerbated, as there is no regular as well as suffiCient suppl) to 

the vClerinaT)' clin ics in the endemic areas of the Arsi-Bale highlands. 

The Oromiya Agri cultura l Office Ihat is rcsponsible to supply vetennary drugs. V3ccmc!.. 

diagnostic tools. chemicals, reagents and Olher items 10 the rcspccllVC zones and dl slnclS found In 

the regional state, seems (0 be not aware of the problem of dounnc III the Arsl-Balc highlands 

givcn the Indispe nsable role played by equines. It is surprising that some dls\nctS e\en do not 

. . b bl h . so 1 for the lack of suffiCient and regular receIve any trypanocidal drugs. Pro a y t e maiO rca I 

. d ' of the t\JSI-lJalc highland:. I~ Ihat 1Il{J\t 
supply of trypanocidal drugS' to Ihe doun ne en ellliC areas 

. <T d 'th Isetse Iransmllled tryp:mo!.omo!.I'i ami 
part of \~ estern Oromiya Regional State IS allCCIC WI 

found \~ lI hi n Ihe tsetse belt . 
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As a result more anemian and emphasis IS draw t d 
. ~. . n OW3r S the suppJ) or tl)'PIncxl~1 drugs co the 

wcSicm Oromtya. Equmes In Ethiopia both in Vast t 
. ' cmlontJ of the nlltOn and IUlc clhn Of 

10wn remamed the most utilized means of lransportaf Th 
Ian Clf comnbutlon 10 tM c,onotn) of 

Ihe nation is bot h as a pack and riding animals. This is p ob bl d h 
r ay ue 10 t c mount.tIR""'~ nalWc of 

the country that made construction of roads very difficult 3 d h 
n t c: meagre Incomc: of the pcuanti 

Therefore, Ihe usc of equines probably remains to be the onl r 
y meam, 0 transport In the rur31 ala 

fo r the coming seve ral decades (Wilson 1990) Gene nil k h ' . r y spea Ing I e SOC:I~onomlt: 

significance as well as im portance attached 10 equines by both I' I nd ' h pro .esSlon. s a .armcn In I 111 

country is totally poor and therefore, attributed to such profeSSional and SOCial negligence and 

lack of knowledge, equines are nOI well Irealed and given due conslder-Ulon 10 then \lt el1-belng 

and productivity, 

Resul ls of Ihe present fie ld treatment trail with Ihe commercially available tryp3ncxldal drugs 

IIldicaled marked improvemem in the clinical si gns, body condition score and beller perfonnarKe. 

at day 20 and 40 post treaunent. This sludy provided cviden~:e from the present IfI 11\'0 

experiment Ihat treatment of clinical cases of dourine wi th some of the Irypanocldal drug~ 

lsometa midium chloride and Diminazenc accturalc was quite efTecuwe. Though for lhe treatment 

of dourine the same drugs that are used for T. el'ansi, arc avai lable so far no fcpom on c1tnlcal 

elTicacy have been published. However, some older publicat ions menlloned e\penmc:ntal 

treatment of horses wi th suramin and neoa rsphenamine (Novmserobe701 , Cluca, 1993) or 

quina pyramine sulphate (Vaysse and Zottner, 1950). Evidence from In \lira drug senSIII\II) 

determination of T. equiperdulI1 (Zhang et al ., 1992; Brun and Lun, 1994) mdlcated that suramin, 

di minazene. quinapyramine and cymelarsan are effecti ve against this trypanosome specIes 

Si mi larly, Lu ckins ( 1994) reported that T. equiperdllf11 to be susceptible 10 qu tnapyrrumne 

sulphate (Trypacide, Rhone Merieux , l'ladow, Essex, UK) and Suramin (Neganoillayer. Bury t 

Edmunds, Suffolk. UK). There are no offi cially approved drugs to treat horses surrenng from 

dourine (DIE 200 I, Zablotskij el 01. , 2003). However, therapy is not recommended. 3S IIlfecllon!. 

may not respond to the drugs and result in inapparent disease carriers. For thiS renson treatment I~ 

not recommended in a dourine free territory (Barrowman. 1976). 
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The occurrence of dourine for Ihc fmil lime has b b 
cen eSla hshed 10 arcu OUlJ1Ck or the (nden'll" 

foci , ill Uraga. Arbcgona and Shashemenc dIstri cts th 0 gh h 
r u pure asc and UMhtnckd rTIO\~t 

of animals from the Arsi-Bale highlands for trade Ph d 
urpose. A1 t C Istnbuuon of dounnc t1 no! 

restricted by environmental fac tors and it is poss ible th h d 
roug unrestncte mo\-etnml or Infc(lC\! 

~\Ilirnals for the disease to be become established almost anywhere (Luckln • 1994) ;\ tarlC 

number of horses arc constantly purchased from Ihe neighbounng dl.stnclS of Kome Ind A\.I~\I 

(Arsi highlands) to the eastern Shoa zone mainly for the purpo r 11 d se 0 can Pu IRS an It 'A a\ 

through such unrestricted movement of animals that the disease gel Introduced In 5ha hcmc:ne 

distric\. Even horses of Kame and Asassa origin, move up 10 Awassa tOwn and IIJ sunoundlRK' 

(in the south), Arsi-Negc\le and Meki (in the north) and Aje IOwn (m the south \,\,e I) dlr«lIon\ 

by local me rchants for trade purpose. This a pOlentialthreal to the horses of central hlghland~ of 

Elhiopia, where there ]s huge population. 

Dourine is well known by the fanners as well as veterinarians in the Shashemenc and Arbc:gona 

dist ricts. Locally the disease is known as "Kula" rcrerring to the hind leg paralym and 

l!lcoordmation in the loca l language. Veterinarians of both di stricts explained dounne being one 

of diseases of horses occurn ng In the areas and they do treat the rarely appc3nng climeRI Cil\t'~ 

using trypanocidal drugs like Veriben and Berenil. The main market places for equlne!i (mainly 

horses) are the Kokosa and Kome highlands of the Arsi- B!! le l ones, where dOUrine IS endemIC 

The market route extends from the Dromi)'!! region (Kokosa of Ba le zone and Kome of ArSI 

zone) to the SPNN RS (A rbegona to Bore to Aleta Wando districts) and finall) to the Oromlya 

region (U raga district of the Gurji zone). 

Currently , neither parasitologica l nor serological tests can make a clear di sllOCIIOI1 bct\\cen T h 

brucei. T. equiperdulIl and T. el'ansi infections in soli peds (Zablotskij el ai., 2003). 101Ilariy. all 

the serological test s employed in the present study arc 0 0 1 capable of difTercnn:mng antibodIes 

against the three speC1es of the subgenus Trypanozoon, and therefore it is seems logical to dm" 

1 r 11 · ·b1 1 t,·ons as to the exi stence of seropositive animals IIllhe ab~el1cC' (If tIe 0 owmg POSS] c t:x p ana 

1· · 1 d· E . b Kutaber Dedo and Shinclle di stricts oflhe cmtnt~ c 1I11ca ounne cases 10 · OJe ara , , , 
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I\s there is no concrete inronnation available on the prcvillcncc , Ulent as \Io'cUa, dl)tnbuuoa of 

either T. el'(lIIsi or T. brrlcei in horses in different pans of the country, II pos\lblc: lhal lhe 

existcnce or the prcsent seropositive cases in Enjebara, Kutabcr, Ocdo and hlncllc dl.)ln-.:h 

mi gh t be croSS reactions with other members of the subgenus Ttypanoloon Those scropo'S.ll!\c 

animals migh t be carrier ones (previously infected and recovcred) posslbl) onguulcd (rom the 

douri ne endemic foci through pu rchase or for trade and lrunspon purpose 1I0\loe\(r , the 

probability of findin g such animals at a panicular time of sampling IS very low AnnbulN 10 the: 

limitation or the se rological tests, it was IlOI possible to conclude thal lhe demonstrated anubolJlh 

were actually against T. equiperduII! or T. b. brucei, or T. el'ami. 

In view of the large number of horses in Ethiopia, as the disease transmission IS not dependent on 

insect vectors, the unreslricled movement of animals through out the country for lrade and 

tnH1Spon purposes, uncontrolled breeding, lack of adequate facilities for diagnosIs and conlrol of 

the disease in relati on to breeding, it is likely that dourine may have a much" Ider dl!otnbutlon 

th an present ly realised. 
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6. CONCL USION AND RECOMM ENDATIONS 

Douri ne is often described as a slowly disappeanng d' f h 
Isease 0 orsts and other equlf'IC'l ... lucb 1\ 

true for most developed counlries. On the other ha d ' Af 
. " n an ncnn COuntnes mamly 1ft J·th.lopu 

where the di sease IS endemic and of signifi canl impon h 
ance gl\ tn t e Indls~nsable role plJl\(\f 

by equines, the di sease deserves more attention The &"'1 I I . . agncu turn potential of the Ani Hale 

hi ghlands o f Ethiopia can only be exploited if dourine which has be ' d be .• , en loun to • u,rut to the 

life and prod uctivity of the equine population. is well controlled. DiagnOSIs of T 'qll'lwrJlltn. the 

causative agent o f dourine in horses, by standard parasitological techniques IS difficult oVrlnllo 

the low numbers of the parasites present in blood or tissue flu id . Consequentl). the 

demonstrat ion of trypanosomal anlibodies in the serum has become thl! most Importllnl parameler 

in determ ining the disease status of individual animals. Nei ther parasitological nor serologICal 

testS could make a c lea r distinction between T. b. bnlcei, T. e\·un.f l and T eqlllJHrdllm mfe..:tuJO\ 

in solipeds. Mo rpho logically the three parasites are idenlical and the current pamsllolllgn:al 

tec hniques arc the same fo r all the three species while for 1: eqll ipel'dum no para 1I010gicalte ... t 

seems to be sensit ive enough. In many inslances, the parasilc load IS (:xlremely 10\\ which m.a"'~\ 

the detection of trypanosomes rather cumbersome and poorl) sensitive. The SlIuauon l!o c\en 

wone for T. equiperdum in horses where parasite detcctl0n sensLtivity is almost zero Although It 

was not possible to obtain direct parasitological cvidence for w.fection, Ihe resulls (If Ihe 

serological assays, together wi th the cli nical signs of Ihe disease observed In a number of 

am mals, provide strong circumstantial evidence thai T eqUlperdll1ll occurs mamly m the \ OL­

Bale highlands of Ethiopia . For the first time the occurrence of douri,ne outside of the prc=\ loush 

known endemic fOel of the Arsi-Bale highlands, was established and confinned 10 nClghboun ng 

arcas namely in Sidama zone of the Arbegona district, East Shoa zone o f the Shashcmene dLstnct 

and Gurji zone of the Uraga district. Dourine, which is by defaul l known. as a d isease occumng 

a ni) in the Arsi-Bale highlands is gen ing spreading and bcconung a potenuallhreallo equme\ 10 

the geographically adj acenl areas through trade and unrestricted mo'.'cmelll of alll mais oUl!olde of 

the endemic foci. 
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In vicw of difficulties anachcd to diagnosis irrcgula "" f h • n les 0 t trapeullc OUtcome. lad. of "acctnc 
or chemoprophylaxis, effective means oflransmission ofth ' c parasite Ifom anllnal to antmal and 

mOSI of allowing to the curren! spreading trend of the disease outside of IlS endrmlc focI be~ng I 
potential threat to the high population of horses in central highlands oflhe counlry,the (ollo\lo ,"g 

recommendations and alternative camra! options afe suggested: 

• In countries where dourine is a major problem strict control of breeding. of ffiO\-cmenl of 

hors(:s , and quarantine and slaughter in clinical outbreaks has a m3rked dT« l on the 

incidence of the disease. Detection of carrier animals by complement flJt8tLon tests and 

slaughter or castration leads to eventual eradication. In-contact anim..'tls are dedared free: 

after three consecutive monthly negative complement fixation tests. However, In 

countries like Ethiopia where tsetse and non-tsetse transmitted trypanosomosls occur and 

the possibi lity of cross reaction with dourine present, it is practically impossible 10 

implement the above control measures and therefore, the relevant body need to conSider 

the following points seriously; stop purchasing horses from ArsL-Bale hi ghlands, stop 

lIsing Arsi- Bale hi ghland horses for breeding purpose, caslTate all male horses that :He 

se rologically positive for dourine and apply strict movement and quarantine of horses 

• Taki ng in to account, the previous detection of trypanosoma I 0 lA from dounne mfccted 

• 

• 

horses of the Arsi-Bale highlands. funher detailed studies need \0 be conducted to Isolate 

paras ites involving particular activities like experimentallllfeclion of horses, post-mortem 

exa mination of classical cases, usc of sensitive parasitological techniques such a', 

mAECT. 

Due to the lack of infonnation as to the incidence, distribution and economic Significance 

of T. evansi and T. brucei infection in domestic anima ls, an epidemiological stud ... 

encompassing those trypanosome species should be conducted invo lving various hosts 111 

d ifferent pa rts of the country. 

To funher clarify the confusion about T. eqlliperuwII , we propose to Isolate ne'''' 

. II d' d d . e SUTTa and nagana cases III horses , 1~1 
try panosome strams from we . ellOe ounn , • 

tmalyse them with the most sensitive and specific serological and molecul:u lechniques 

13 



• The present i1l vivo drug sensitivity study indicated that sigmficant numbers of dounne­

infected animals regardless of the clinical stage "ere cured and II can be recornrnended to 

the OlE to replace the curren! strategy of eradication by an appropnate drug treatment 

Regarding animal welfare this would be a big step fo",ard Morco,er. 0 \.\ 1"8 to me 

difficulties and challenges alt8ched to the diagnostic techmques of the disease. It can be 

recommended to the DIE to funher consolidate the research and expcnmemal Srudles on 

dourine. 

• In areas like the Arsi-Bale highlands where Ihe disease IS endemic and eqUines are 

allowed to run in open range, stoppin g of nalural breedmg practices and application of 

controlled breeding would be practical1 y difficult In view of the availability of artificial 

insemination centres throughout the country, which is mainly used for upgrading genetic 

makeup of the indigenous cattle, at leasl theoretically artificial mse mmatlon would appear 

more appropriate to practice in equines too. 
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g, ANNEXES 

Anllex: I: Sample collection format used in the 1" ' -' 'do ' d ' I I II ~ II un ne stU ) III t I e Ar - III 

hi ghl ands of Ethiopia . 

Dale or sampling. 

Cont act deta ils : 

Farmer/Owner name: ... ................... ............. , 

Address (ZonelDistrictIPA): ........... ....... ........ . 

Animal identifica tion and history: 

• AnimaIID/Code .......................... ....... . 

• Species . ..... .. ........ ... .................... ..... . 

• Sex ... .. ... ......... ......... ......... .... .. ........ 

• Age ... .. .................... .. .............. ....... 

• Bought outside Arsi-Bale local markets or born on faml ... 

• Parity number .... .. ......... . ........... ............... .. 

• Previous history of abortion ... ycsl no 

• Body condition score ........ . 

• Castrated! Uncastrated ......... ........ . 

• C linical signs and stage observed .. . .. ................... .. 
.. ... ............. .. 

......... ... .. ... ....... ... ...... ... .. 

Samples co llec ted 

• Blood (heparin) . .......... yeslno 

• Serum ...... .. ............... yes/no 

• Oedematous fluid (Smear) .......... "." ..... " yes/no 

• Vagi nal I Prepucial fluid (Smear) ............. ··· .. yeslno 
...... ... 

• Others .. .... ......... ...... .. . 
. ........ .... ....... . 

• Dog inoculation ........... · .. · .. ·· .. .. 
yes no 
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Ann ex 2: A Cuide to live weight estimation and bod)' cond',, ',o I r ' II sco r " K () qu lO S. 

A) Live weight estimation 

The girth (Heart girth) : The girth is the measurement around the body JUSl behind the rronl 

legs, in centimeters (em) . 

The length: The length is the distance from the pin bone (tuber Ischll) 10 the clbo" In a traight 

line in centimeters (em). 

Having obtained the measurements the next stage is to estimate the live IAclght thiS can be done 

as fo llows: 

The best equation to use to estimate live weight of an adult donkeys nnd horses IS ont which 

involves taking two measurements on the body· lhe girth and the length Then live weight "III be 

estimated from the fo llowing formula: 

Live weight (Kg) = (Heart girth [em] 2" ) x (Length [em] 0"') 13 01 
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B) Body condition scoring 

Table I: Estimati on of body condition Score in th~ ho d d k 
rs~ an on eyon. sale from I to S 

Body Condition Score Desc ription of animal 

1. Very thin (Emacia ted) Animal emaciated, weak and lethargIc with \~ry hld~ muscl~ 

covering bones. Bony Structures eaSIly secn o\er enure body 

2. T hin Individual ribs, dorsal spinous processes of \' enebra~ and SP'"~ of 

scapula arc sharply defined. Thm neck, sharpl y angled $houlders 

Very little muscle. 

3. Less thin 

4. Less than moderate 

5. Moderate 

Vertebral column prominent and mdlvldual pmous processes can 

be feit , but somc musc\c+co\cnng spme RIbs and bon> 

prominences of rump promment Lom and rump areas conea,e 

Little fat or muscle over withers or shoulder. 

Bony prominences arc palpable bUI less ob\ 10US Vertebral column 

visible. Rump nat bUI nOI concave. Some muscle and fat over 

withers shoulder and neck. 

Muscles over dorsal of spine developed, can 51111 palpate spmal 

column. Rump rounded with tuber coxae and tuber 15ch" no longer 

visible. Ribs can be fell but are not \isible. Some fat at base of neck 

and front of chest. 
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Annex 3: Questionn a ire survey to assess th e ov II ' , 
• era 511 U:1ll 10n of dourint In thl' ;\nf.. lblt 

highlands of Ethiopia, 

Contact details: 

Farmer/Owner name: .. ...... . .. ... . .. ' " 

Address: ....... .. ........... . . ...... ... .. 
Region ... . ... Zone ... Dislricl ............ Pl!asanl Association 

Ani mal info rm ation 

• 

• 

Species: ...... 

Sel( : .. 

...... ... ............ 

• Age: .......... ....... ............. . 

Does the animal have clinical signs of dourine: yes/no 

If yes, 

\Vh ich signs: ............ . . ....... .. ............................ ... . 

Had the animal a problem of dourine pr,eviously: yes/no 

I f yes, 

When? .......... . . 

\·Ias the animal been treated? .......... .. 

If yes . , 
• When? ... . 

• Which drug was used? 

• Who treated the animal? ... ........ ... ....... ........ 

• Which dose? ...... . . ... .. .. ................ .................. .• •. • -

• Was the animal cured? .......... ..... , 

Yes/ nol rclapse/ ... ............... ..... ............ ......... ... . . 

Had the animals previously any other problems/diseases? Yesmo 

If yes , 

-Abortion: yes/no ... ... . ............. . ...... .... . 

- Discases: .. . ....... .. ...... . . . ./ .... .. .. .... ... . 

- Was treated yes/no with ......... .. .. . . . ...... . ..... . . 
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Did the animals have any problem with surr,? y sf . e no 
.... .. .. ... .... .. .. . .. ..... .... . .. ..... . . . .. ...... . . 

Animal history: 
. .. ........ . 

Allllllai bo rn on fann ' yes/no . ....... _ ... ... ... . .. .... ... .. .. . . ... .. . 
Bought outside Arsi·Bale local ma rkets from: yes/no .... ...... . 

' .. ......... , 
Which livestock spec ies reared in the area and ca mmo I'd' 

nYloun .... 
What do you call the di sease (dourine) by local name? 

... ........ ... .. . ... ' ..... . ...... ..... ...... ... .. 
What is the importance of this di sease compared to olher diseases? 

.... .. .. .... .. ........ ... ... .... ... .. .... .. .. . .... 
What are the main clinical signs observed when an animal ,«ccl, d I I ? 

iii )y rypanosoIllO)ls . 

...... .. .. .... .. ... .. .. ...... ...... ... . 

. . . . . . . . . . .. .. . .. .............. ............. ,... 

In which season does the disease occur commonly? 

..... .............. ..... ... ...... 

When did you know the problem of u),panosomosis in the area? 

.. 

. .. 

What is the statllS of Ihe disease once you kn ow in this area? II IS gCllmg beller It IS gelling 

worse/ Noth ing is changedl l don 't know 

Are there traditional method of trealment and management praclices for controlhng and 

prevention of trypanosomosis? Or what are the main control measures of dourme m )'our area') 

.. .............. .. .................. ..................... 

. ......• . .. . . . . . ........... .. ..... . ...... ... . ...... .. .......... . 

Other remarks and personal observatIons: 

. .•.. ..... .. .. ... .. . .... .. .. •.. .. .. ••.•.•••.•• .. 

....... .. .• .............. .. . . . .. 
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Annex 4: Details of the Serological tests and labonl. d . ry proct UTes follo\\ t d In the prutnt 
dourine stud y. 

I , Card Aggluti nation for Trypanosomosis Test (CA'n 'l T. el'urlSll 

The CA TTl T. evollsi is a direct rapid card agglutination test which uses formaldthyck fixed. 

freezc~ dried trypanosomes expressing a predominant variable 3n1igcn type of T tHI ns. (RoTa1 

1.2) stained with Coomassie blue. 

Reconstitution of the CA IT antigen 

• Using the syringe, add 2.5 ml of CA TT buffer to a vial of freez.e dned A TT antigen 

• Immediately shake the vial for few seconds so as to obtain a homogenous suspen Ion 

• Put a dropper on the viaL The antigen suspension is ready for use. 

Reconstitution of the controls 

• 

• 

Using the syringe, add 0.5 ml of CA TT buffer 10 a vial of the pollllI \C and negall\c 

cOllifol 

After reconstitution of each vial of CA TT antigen, Icst one drop of Ihe poSitive conlrol 

and one drop of the negative control to check the quality of thc antigen 

Preparat ion of test samples 

• Prepare serial twofold dilutions 1:4, 1:8, 1:16, 1:32 and 1:64 of the teSt sample III CAn 

• 

• 

• 

• 

buffer 
Using a micropipette put 25 ~II of the serial twofold dilutions on a leSt area of Ihe card 

Add one drop (about 45111) of the weI! homogenized CATf antigen III each test area 

Using a stirring rod, mix and spread out the reaction mixture 10 about I mm from thc edge 

of test area . Wipe off the stirring rod after each usc 

d b· I ~ r 5 minutes al 10 rpm 
ROi ate the test card on a flat be or Ita 0 

Readin g and interpreta tion . 
.. . . dicated below in Table 2 as follo\\ 5 

Evaluate the aggilmnallon reaction as In 
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Table 2 : Result interpretat ion of CA IT/ T. evallsi test. 

Agglutinat ion 

+++ 

++ 

+ 

+ 

Test res ult 

Strongly pos itive (very strong agglutinauon) 

Positive (strong agglutination) 

Pos itive (moderate agglutination) 

Weakly Posi tivI! (weak aggluti na tion) 

Negative (absence of agg lutination) 

Table 3: CA TIl T. evansi test result recording fonnat used in the present study. 

No. Name CA TTl T. evansi test 

(Sample code) 1:2 1:4 1:8 1:16 1:32 1:64 

I 

2 

3 

4 

5 

6 

7 

8 

2. LATEX (LATEx/ T. ell"flSl) test 

End titre 

LATEX agglutin:lIion/ T CI'lIl1si is n r~pl d antibody detecting indi rect aggluunallon lest. in which 

the antigen consists of puri fi ed variable surface glycoprolcins (VSG) of T t! 1'lIf1SI Val RoTat I 2 

cova lently coup led to latex pn rticlcs (0 .9 mIcron III diamcter). This mcthod 10;; morc specific III 

testing fo r T c\'allSi than the CA IT method (Vcrloo el 01., 200 I ). 
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Rea gent s 

Latex: Lyophilized latex Suspensio cd h n coal Wit semi-pun (jed vlnable surface Inugens from T 
evans; VSG Ro Tal 1.2 uypanosomes. 

Buffer: Phosphate buffered saline with 0.02 % sodium 3llde (pa ) for nepu\c contr~. 

reconstitution of the positive control and dilution oflhe test scra 

Positi\'c control: Freeze-dried goat immnunil.atlon serum. 

Reconstitution of Lyoph ilized latex reagent 

• Resuspend the latex reagent with I ml of buffer CPS ) MIx gently for )0 \tConds Us.c 

the same day. 

Reconstitution of the posith'c co nlrol 

• Disso lve the comen! of the positive conlrol vial in 0.5 Ill! of PBS. 0 rurth~r dilution I 

needed. If nOI used the same day, store al - 20° C. 

Di lution of th e tesl samples 

• Prepare serum dilutions 1:2, 1:4. I: 8, 1:16, I: 32 and I: 64 10 buffer (PB ) In It 

mic roplate as follows. Dispense 40 pi of PBS burTer \II each well of column!! 1 to 4 

• In well A I. dispense 30 II I of serum to dilute. mix properly and transfer 30 ).II to .... ell 1\2. 

mix and transfer 30,.a1 in well A3. mix and transfer 30 pi in well A4 Dil ute - other blood 

samples in Ihe column B 10 H in the same way. Use the other hal fofthe ffiICh.>platc. from 

column 6 10. 10 di lute 8 olher blood samples 

Exec ution of th e test 

• The test on serum is perfonned with 20 ,L1 o f dilutions I :2, I :4. 1:8 and I 16 

• Adjusl the speed of the rOlalar al 70 rpm. 

• Dispense 20 pi \\ell mixed lalex suspension onlO a spot ofa leSI card Add ~O).ll orte!)1 

sample, positive control or negative conlro l (PBS) Wuh n plastIC stick, ml~ \\ell and 

spread over ± lem diameler. Wipe the stICk With paper bct .... een each ~mple 

• Rock the card on a rotator for 5 mmutes To prcvent cvaporatlon put the co cr o\'er the 

card . 
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Reading th e tes t res ult 

Evaluate the agglutination reaction . d· d as In Icatc below In Table 4 as follow5 

Table 4: Result interpretation of LATE XI T . . e l 'OIlSI test 

Cod e 

o 

2 

3 

4 

Agglutin ation 

Absent 

Hardly visible 

Mani fest 

Intense 

Almost complete 

Rt ull 

'egalwc 

Neg,ut"/! 

Weakly poSIII\C 

Posnive 

Strongly POSI1IVC 

Table 5: LATEX/I: eva/lS; test resuh recording fannat used in the prcsclll study. 

No. Name LATEX/ T. CI 'QlIs i test 

(Sample code) 1:2 1:4 \:8 1:16 1:32 1·64 

I 

2 

) 

4 

5 

6 

7 

8 

3. E LISA Ro Tal1.2 VSC of T. el'uns; test 

The pri nciple of ELISA test is an agglUlination reaction between antigen and anubody 

l\1atcr ia1s : 

An ti gen: RoTal 1.2 VSG ofT. emns/. 

Sample: Diluted horse serum. 

End tHrc 

Conj ugate: Prot A-PO I mg S I G~ I A Lot 106118280. The conJugale IS rehydrated \\uil I ml li lO 

and aliquolcd in 10 pl . 
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M('I hod : 

Coa t ing: 

• The VSG is di luted in PBS to a concentratIon of2 Ilglml 

• 150 ~I Uwcl l , incubate overnight at 4°C. Coatmg can also be achlc\ed by mcubaung at )7'c for , 

hr 

- Wel ls are left dry for the antigen negauve control. 

Sa lUration : 

Remove antigen solution. add 350 III PBS· Blollo m each " cll. mcubate for I hour at room 

temperature . 

Remove PBS·Blono, add 350 II I PBS·Sucrose in eneh we ll . Uleub<l te for 30 Ilunules at room 

temperature. 

Remove PBS·Sucrose , cover the plate and keep at • 70°C. 

ELIS A procedure: 

W as hin g: 

Thaw the plate and wash 3x l sec u,th 350 III PBS· Tueen 

Sam ple incubation : 

Serum is diluted I :100 in PBS·Blono 

50,.11 of sample is applied in Anugen coated and control \\clls 

The plate is shaken for 30 mi nutc~ on an ELI SA-shaker al room tempe r-nure 

Washin g: 

Wash 3x I sec with 350 III PBS· Tween 

Co nju gat e incubation: 

Dilute the Prot A· PO \:5000 in PBS·Twccn. 

150 ~ lIwell, incubate for I hour al room temperature . 

W:uhin g: 

. Wash 5x I sec with 350 III PBS· T\\ ccn 

S UllSl l'3tC incubation: 

150~tI substrate solution! well. incuhalc for I hour al room lemrcralurc . 

Photo metric r eadin g: 
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- Read absorption a l 4 15 nm. 

I IIt crprelation : 

I. 0 0 cui off: 00 val ues of the samples w'\I be d d 
I e ucted from the 00 of an anllgen nc:gall\'C 

plate. Any sample giving the 00 more than 0 5 II be 
. WI a POSillVC one 

2. Per ce nt Positivity (PP): The sample 00 w'\I be 
I compared with the 00 ( 100'/,) or pcDtU\e: 

control serum and are calculated in a fannula as following: 

PP 

TA l 

TBI 

NA I 

NBl 

PCI 

PC2 

Net 

NC2 

pp = 

= 

= 

= 

= 

= 

= 

TAl + TBI 

2 

NAI + NBI 

2 

PCI + PC2 

2 

NCI + Ne2 

1 

Percent Positivity 

Well I of sample I 

Well 2 of sample I 

Well I of a negative plate 

Well 2 of a negalive plate 

Well I of a positive sample 

Well 2 of a positive sample 

X 100% 

Well I of a positive control serum in a negative plate 

We ll 2 of a positive control serum in a negative pi ate 

Each sample will be measured twice to find an average 00. Results may plus or minus number 

depend on the 00 of control sample. The positive sample is the one yielding an 00 o\er 50-I, of 

the control one. 
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Table 6: ELI SAlT. evans; test result recording fonnat used In the present ludy 

Date: ........ .. ...... . ................... . .... ........ . 
Technician/operator: ....... .. ........ .. . ................. . 
Comment; . .... . ...... . ...... .. . ... ... .. . ........ .. ...... ... 

I 9 17 25 33 41 49 57 65 73 
C++ C++ 

Il 2 10 18 26 34 42 50 58 66 7' 
C++ C++ -

C 3 I I 19 27 35 43 51 59 67 75 
C+ C+ 

D 4 12 20 28 36 44 52 60 68 76 
C+ C+ 

5 13 21 29 37 45 53 61 69 77 

C- C- - r-
r 6 14 22 30 ' 31:; 46 54 62 70 78 

C- C-

G 7 15 23 31 39 47 55 63 71 79 

Co Co 

8 16 24 32 40 48 56 64 72 80 

Co Co r-

2 3 4 5 6 7 8 9 10 11 12 
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Annex 5: Diagnostic now·chart, dourine (T. equipudun. ) in Ih t Arsi -lhlC' hig hland or 

Et hiopia. 

Study animals (Horses, donkeys and mul es) 
N= 649 selected from Ani-Bale highlands 

.. .. 
Serology Paras il ology 

... ... ... 
Smear, genital was h and 

CATTI T. evalls; Ro Tat 1.2 Blood examination ml! r 

'c _\ 
~ ± 

+ ~ 

~n~~'O'Ulado n LA TEXI T. evans; Ro Tat 1.2 

~ ELISA Ro Tat 1.2 VSG of T. /!"unsi 
~ ± ) +- at Belgi um 

_.Ie 
( ~ .) 

• 

Serial passage using dog . 
Cryosta bil aztion for molecu lar lenl analysis scnd 10 Uelglllill 
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Ann ex 6: Questionna ire survey used ' . 
'. to investigate th e OCcurren ce 

eqillperdlillt) outs ide of the end emic fo " of dourin e (T. 
(lin se lected areas of Et hi opia. 

I. Date of interv iew ' .... ........ ...................... 
2. Region . .. ........... Zone. District 

. .......... ... . ............. Agro-chmatlc Zone .... . 
D istance From A A . . .... ...... ....... .... .. 
Mai n market day and place ...... .. .......... .. 

3. Contact detai ls 

• Fanner! Veterinari an name: ........... ................. 
• Address: ....... . ..... ..... . 

4. Equine population in the district 

• Horses: .................. ... . . 

• Donkeys: . . ..... . ......... . 

• Mu les: ............. .......... . 

............ . ................ 

5. What arc the major diseases of equmes particularly horses in your area? 

• .... ... .... .. ..... ..... ...... , ..... , 

• 
• 
• 

• 
6. If dourine is nol in the list of diseases mentioned: 

• Do you know about a disease of horses known as dourine with signs and ymptoms of 

vaginal and prepucial discharge, swell ing of the externa l gentialia (vulva and pcms). 

vu lval depigmentation, hind leg incoordination , paral)'sis and emaciatIOn? 

• Ir yes, 

Describe in detai l and wh3t do you call il locally? 

7. Origin equines (mai nly horses) or the area: 

• Ani mal born on faml (yesl no) ........... .. 

• Bought outside Arsi-Balc IOCJI markets: yc~ 110 
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Annex 7: Format used (or the field treatment tria l of dourint' ill Asassa distrl I of th e Arsi 
hi ghlands, Et hiopia. 

Animal identifi cation: Animal code: _ Age: _Sex: _ Panty number' _ 

Drug: ISSM (0.5 mglkg BW) I DIM (3 .5 mglkg BW) 

Parameters Day 0 Day 20 Oay 40 
PCV 

Diff. co unt 

Lymphocyte 

Monocytes 

Neutrophils 

Eosinophils 

BasoDhils 
Body Condition .. -

Ve ry thm - -

Th In 

Less thin 

Less than moderate 

Moderate I 
Serology 

CATT 

LATEX 

ELISA 
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Annex 8: Format used for the fi eld trea tment t . I fd . . 
ria 0 ou rmc In Asassa disl rltl orth r I 

hi ghlands, Ethiopia. 

Clinical Signs 
DayO Day 20 03) ~O 

Fever -

Mucoid vaginal or urethral discharge 

Oedema of the genitalia 

Swelling of the vulva 

Swelling of the udder 

Oedema of the scrotum 

Oedema orthe prepuce 

Oedema of the ventral surface of the abdomen 

Ulceration of the genital mucosae 

Depigmentcd scars 

Urticarial p laques on the flanks 

Weakness 

Lame in one or both hind li mbs 

Muscular atrophy in the gluteal region 

Incoordi nation 
- - I--~ .-

Ataxia 

Paralys is 
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Annex 9: Follow up format used for cultivation of trypanoso ll1es from dogs inoculal d .... ilh 

specimens from field clinica l cases of douri ne. 

Dog Inoculation 

Date (Day 0): .. ...... ..... ............. ... ... . 

Dose No. of dogs Route of inoculation 

ml l.P 

ml l.P 

In l l.P 

ml l.P 

Fo llow up of Parasitemia 

Date 

Dog I 

Dog 2 

Dog J 

Dog 4 

Sub inoculat ion 

Dog No. 

Dose 

Inl 

Inl 

ml 

ml 

Kumber of dogs 

S.C l. V 

S.C l.V 

S.C l. V 

S.C l.V 

102 

Types of spetnnc:n Inoculated 

I 
.-

I 

1 
-

Route of infection 

1. 1' S.C I , 

l.P SC I'· 

l.P SC II 

IP SC I , . 

-



Annex 10: Locations of the different sites in the res . 

d d islance from th o C 't 1 ( P cnt dourin e stud y in terms or 30 ,PS 
an apl a Addis Ababa), 

Study sites Lalimde Longitude Distance from (Zone/District) 
A.A (Km ) 

Ars il 7.9395 39.1330 
Asela 175 

Arsil 7.2627 38.621 9 225 
Arsi-Robc 
Arsil 7.162 1 39.0865 285 
Asassa 
Arsi/ 7. 1345 
Koffle 

38.8328 275 

Bale! 6.9774 39.1838 32 1 
Dodola 
Balel 6.9322 39.9488 445 
Goba 
Balel 6.7484 38.7930 359 
Kokosa 
SeJaJe/ 9.1 800 38.7500 110 
Fitchc 

1 East Shoal 7 . 2~ 85 38.6399 250 
Shashemene 
Jimma/ 7.6666 36.8333 367 
Dedo 
Gurjil 5.9400 38.4700 430 
Uraga 
Awi/ 10.9700 36.8400 452 
Enjebara 
Sout h Wollo! 11.4700 39.5200 425 
Kutaber 
Sidamal 6';1 67 38.8500 368 
Arbegona 
Shinellel 9. 8400 41.8300 535 
Shinclle 

Total 

• 

• 

Where 1 mile =' 160934 Kms; JO,054 Kills'" 6.2 .J 7.2ij miles 

A.A = Add is Ababa (Capi tal city) 
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Round tnp 
distance from 
AA 
(Km.) 

350 

450 

570 

550 

642 

-
950 

718 

--220 

-450 

-734 

860 

904 

1
850 

736 

-
1.070 

10.054 



Annex II: Retros pective data on th e prevalence or camel trypanoso mos is in \adou plru or 
Ethi opia. 

Authors 
and year 

Richard 
(1979) 

Zeleke 
( 1982) 

Melaku 
(1985) 

Study areas 

Borena 

Ogaden 

Dire Dawa, [ssa and 
Guragura zones of 
Eastern Ethiopia 

Ketcma. Borena 
(1990) 

Abebe Ogaden 
(1991) 

Tenayc Borena 
(1993) 

Tckcle and Borena 
Abcbc 
(2001 ) 

Getahun Leben, Borena 
(1998) 

Ahmed 
(1998) 

Rcshad 
(1999) 

Dcmckc 
(2000) 

Dire Dawa. 
Jij iga 
East Hararp,hc 
Dire Dawa 

Afar and Tigray 

No. of No. 
camels Positive 

examined 

88 11 

226 20 

J27 

11 00 2J7 

J21 21 

294 94 

391 43 

J24 3J 
Wet season 

258 8 
Dry season 
JJ6 26 

248 12 

280 14 

Elias 
(2003) 

Arsi, Bale and Eas! 347 
Shoa 

19 

Prevalence 
(%) 

12.5 

8.8 

OJ 

21,54 

6.54 

31.9 

10.9 

10.2 

2.8 

7.7 

4.8 
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