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ABS TRA C T 

The main objectives of the study were: (1) to dete rmine {he prevalence of bovlOe trypanosome 

infection in selected areas of the FlTCA project and (2) to ass e ~s the trypanocidal activit: of 

diminazene aceturate and isometamidium chloride and the impac t of isometamidium 

prophylaxis relative to no prophylaxis using catt le under natural challenge in the field. 

The study was conducted in seven areas (Kone settlement, Lako, Shobe. Village I seHlement, 

Ego Kofele sl~ulement, Sore ~etrlement and Darimu). which are located along three river 

\,alleys in we::;tern Ethiopia (upper Didessa. Birbi r and Sore-Geba), The study was carried ou[ 

from February to end of June 2001 and comprised of questionnaire sur.'ey. cross sectional 

study and isometamidlUm block treatment study. 

Results of the questionnaire survey revealed that 95.5% of the interviewees replied that 

lrypanosomosis was a serious problem in their areas. Apart from this. under dosing of 

trypanocidal drugs appeared J. common practice in the areas surveyed. 

Cross sectional study was c:lr~ied out over 904 randomly selected animals. CallIe were 

e:<Jrnrned for trypanosome infecuon using the buffy coat technIque (BCT). Results ~ho\':ed 

thJt the prevalence of trypanosome infection was the highest m Kane (2 t.3'ic) :lnd Village I 

(15"'r. )~ttJeffil~nt areas. ami T. cOllgolellsl' accounted for 75'"c and 93~c or the rnfectlons. 

re"pecmel~ A slgnIfic:::mt difference (P<O.05) \\as noticed between the me Jon PC\' \aJues in 

the pJ.rJSllaen:JC 195% C1 :;; ~1.0. 13.0) :llld apJr4.lsit:lemic (9:,t"r Cl :;; 2-42. 15 -4 ) C:lltlc. 

Conversely. resulEs were compared with mher ;1sailable background inform:ltlon and they 

mdllated that the prevalence of trypanosome mfectlon appeJred to decline m many or the 

studY:lreJs. 

Kone .;errleme::n :lrea. \VhlCn comprises of Chelelekl, Kolu and BurkJ. \Illage:i, W:l.;) ,)dected 

for the IsometamldlUm block tre:nmem study. The ;:,lUd~ was conducted uSlOg .1 toral 0 1 300 

cJ.t;!e. 100 f:-om e:lch of Chelelek!. Kolu and Burk:-t. At d.lY -1.1 of isOme!J!IlIJlUm hlock 

tre:J.tmenr study. all animals In the three \'illages were treated with diminazene aeetmate 

Cattle J.t each village \\ere then randomjz~J Into 50 ":uri~rol .md 50 

Isometilli1ldiurTl treated groups and they were ear-tagged to allow eJ.sy idenuficJ.tlon dUring 

e~l('h field . bit. Founeen J.l)~ bter ~day 0). only the tre:ltment group~ of cattle were treated 

with lsomelamidium chloride (I mg/kg bw). Both groups of cJ.ltle were e\J.mineJ for 

tr~panosome parasites usmg the BCT every 1-1- day"l until dJ.y 8-1- of [he study. RegJrdle..,s of 

[he group. ;.ml[l1;]is found mrected wah trypano;:,omes dUring dJ.y 0-8-1- \\ere tre::lted With 

Jil~ljn.1Zene .lCelUrJ.!e j "'!mgikg bw). At da~-I..1 of j.;,ometJ.midium block t:eJ.t:nent .;,wdy. 

results showed thJ.t trypanosome prevalence was 27<-c, :::! C7"c and 29% at Chele-lek!. Kolu and 

Bll~:\' ... :~:--?~"::j e:: Fl)ur;::~:-. J.iYj ..lIt!!r JlmmaZe!1e .lcet'Jr..lte tre~Hmen[ IJ;,l~ U. none \)( the 

.lnmub .. \ere .'-ounJ Infecteu With tryp.lno;:,ome .... in the (ontrol groups or ":J.[~~e. the 'ne;,ln 
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pre\,alence of trypanosome parasitaemia du ring the 8·week period at Cheleleki, Kotu and 

Surka villages was 12.8%, 9.6% and 11.0%, respectively. In the isometamidium treated 

groups. it was ·f.5%. 5.7% and 10.1 % for Cheleleki, Kolu and Burka. respectively. 

SurvivJ.I analysis was used to assess the impact of isometamidium prophylaxis relative to no 

prophylaxis. The data were analyzed and interpreted in accordance with earlier reports, The 

25% survival time of the control groups of cattle was -l2 days at Cheleleki and Kolu, It was 

only 28 dlYs for this group of caule at Surka. These findings indicate that the tsetse chlllenge 

was sufficiently high at all the three villages and a prophylactic regimen is more indicated if 

trypanosomosis is to be controlled efficiently. On the other hand. 22.9%.20.0% and 36.0% of 

the isometamidium treated groups of clnle at Cheleleki. Kolu and Surka. respectively, were 

found infected with trypanosomes by day 56 of the isometarnidium block treatment study. 

This again indicates that the occurrence of resistance to isomeramidium chloride was 

inSIgnificant and isometamidium chloride could stilt be used to protect cattle against 

trypanosomosis at Cheleleki and Koill. However, there was strong suspicion of the occurrence 

of drug resista.nt T. congo/elise against isometamidium chloride at Burka. The ratio of the 

mean hazard r:ltes of the control to the isometamidium treated. groups at CheJeleki and Kolu 

over weeks 1- 8 were 2.75 and 2.25, respectively .. -\5 for Surka village, the ratio was 1.25. 

Since the ratio of the mean hazard rate for Surka was lower than two (a threshold which was 

proposed eariien. it may be of no value to continue uSlllg isometamidium chloride at the 

\·ilbge. 

The resuh.;; or the Jssessment of the cffic:.lcy of dlmlllazenc· J.ce{Urate treatment at Jay 0 

showed. that an animal.s at the three \'illages were not parasHaernlc withlll ! -l- days o f treatment 

with i.he dntg. From day a onwards. there was no recurrence of trypJnosome infection In 

cJ.llle ,l[ Chelc:leki l-l days after treatment with dimlnazene JCelurate (imglkg bw). There 

were :::: r~("Lirr~nt infecuons ::1.{ Kolu and 3 at BurkJ.. HO"€:WL there \\ as no significant 

difference between the trypanosome incidence rate and trypanosome infection recurrence rilte 

at each of Kolu Jnd Surb \-illages. These findings indicate that they were all new elses and 

dimi:1azene treJtment \Vas .sull effecIlve at all the sLUd~ village(; 

It was conclud.ed that where there are indications for drug resistance against isometdmidium. 

the use of trypanocidal drugs should be supef\·ised . the principle of sana{]Ve paIrs has 10 be 

applied and chemotherapy needs 10 be integrated with other methods like '"ecror (tsetse fiv) 

COntrol. 

Ke~ words' cJule. [r:panosomosis. isomewrnidium ch!orid(! . diminazene acewrate. drug 

reSbl3nce. sun'l\·al Jnalysls. 
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I. I:\TRODCCTIO:\ ,\:\D OBJECT IY ES 

1.1. T s etse a nd tr) panosomo s is in Africa 

Trypanosomosis is a protozoan disease tfansmined by the bue of a tsetse fly (Glossina spp.). 

The disease affects both human and domestic animals. The disea~e in human is known as 

sleeping sickness and nagana in cilttle. 

Tsetse transm!Ued bO\'lOe trypanosomosis is one of the most economically important diseases 

of domestic livestock in sub Saharan Africa (Gu eI al .. 1999) ;:lnd is distributed in about -W 

African countries (.vlurra\' el ai.. 1991 ). 

Currently, tsetse flies infest approximately 11 million km~ of Africa. about 37% of the land 

area of the continent: an area larger than the CSA which is 9.8 million km2 (Tra il et af.. 

19851. 

A recent :itudy has estIm.:lted [he direct annua1 COSt of trypano~omosis to be about J.3..! biliJon 

col~;lrs Kris~J . .mson e: al. 1999. According to Budd 0999\. Afncan farmers spend 35 

r;"ui!:on L-S d. , I!J.rs ;:,a YCJ.r on tr~ panocldal drugs to protect J.nd cure their ~Ju!c The di,..:...t ... e 

::: '::::lak hJ:'t more IInp;lct In n.: rJJ poverty than can be estimated In billions vI" do!L...r::: per 

J!1nu:n Hursey <.lna Shngenbergh. 1995 The situation with regJrd to sheep_ gO:'::b. pigs. 

donkeys. ho rses and c:lmehi IS probably as serious but IS less documented (Gu el ai., 19<;19), 

~ :5 e::.:::i:..l.{-,:-,; :h;J{ - m!lIlOn km~ 01 tsehe mfested .Ar"nc;l .. \ould Q[hef\\i~e he sUH..!ble ror 

::\"eS;:OL:\. JnJ n11.\ed agnculture II trypanosomoslS could be controlled ()' lacLenn;ln. 1930 

The cost of human African trypanosomo"j.., is extremely difficult to qcantlfy' ho\\"e\·e:,. It hJ.S 

bee;"! e~tlmated th;.n .n \ea::.t 50 million people are at nsk or" conrr:lctlng sleeping Sickness 

K.!znc_ 90' 



1.2. T se t se and trypano s omos i s In Et hi opi:1 

Before 1960's, trypanosomosis had relatively lit!!e impact on the economy or Ethiopia. After 

1960'5. the m.agnitude of the problem has Increased enormously and still It is increasing 

( ~LDP. 199-) This is due to a number of factors which include mainly. overpopulauon and 

overs[Qcking of the highlands which forces people to use the tsetse mfe~led lowlands. the 

advance of tsetse flies in [Q previously un·infested areas and the development of a widespread 

drug resistance by trypanosome parasites over the different types of trypanocidal drugs which 

.~re In use in EthioDia ;..,·LDP. 199-). 

L'ntil 1976. a {Q1=U of 98.000 km 2 area of the country was mfested by [i\'e species of [Setse 

tlles (Langridge. 19'76'. In more recent years. tsetse rlies have progressively Invaded 

productIve agricultural areas in the west. south and south\\est pans of Ethiopia. 

Consequently. it is estimated that a total area ot 110,000 krn~ is currently bdieved to be 

infested \vnh different species of tsetse flies In which case. hves[Qck below 1000 m contour 

are exposed to various levels of rrypanosomosis fIsk (;..,·TTICC. 1996). As a result. a tQ[al of 

~..J..S milhon c;.lale. 6.l'2 millIon sheep and goats. one mIllion camels and 1.:3 nullion equmes 

~re at r1~k Df comracang trypanosomosis In Ethiopi:! ~10A 199j . The o\·era!l economic loss 

due to the di.;.e:..L.<;e IS es'!!'71Jred to be be[\\'een l'SS 1 . ..!O:3 ane I.S..!O milEo:! J.nnual1: 

:\TTICC 1996 ),'one tsetse-borne u·:-·Fanojomos!s :1\ ... 0 3~le.:t'i ;l cono.;ldcrable number of 

...::-'!:rr:;.;.1 rOPUIJ':: ~ns !r! tsetse :'ree zones -f d~e count~ ~ IDA. 1995 J. 

There ..lfe ti\'c~ economically lInpon:lnt J.nJn1:ll it;. panosome specIes In Ethiopia. The"e arc 

Trypanosoma congolense. T \·;vax. T. bTl/cel brucei. T evansi (Langridge. 19-6 ) Jnd T 

<:_:il:?t::rdlllll [)J':;!1~chew :md Sh~ro. 1981 Ho\\e\"er. ~leepmg 5lckr.ess IS or ne:;l!g!ble p.:biJc 

~eJ..[h .mpon ... :1Ce in [he countr~ 

:-\~ (.Ir JS the n:::lOr is conc.:omed, there are as \\ell five ~pecies or' ~sehe nles distributed along 

t:-,e ~O\\ Lmc" \)1 we-:.tern. "ou::,em .lIld southwestern parts of the country Glossillo morSl!t1IlS 

,:I! pI I :~.J1 G. pa;::dtpt:.\, C. J·ilSClprS iilsclpes and G. tdchillvides are (he most ImportJnt 

[serse i~jeS .... ·hl :.,: G. low.!ipelllils is or minor economic Import.Ince (Langridge. 19-61 

Tr.e :.";":;;',,e ;r.r"t~",:~d lowbnd..; or .he country :lre highly f;!rllie :md \'ery suitJ.ble tor a.gnculture 

but CO!l~ldcrJ.bie pa:ts of the~e areJ..s are deVOId of people J.nd livestock. 



In I,:,Clse Infcsted regions of Ethiopia. the problem of IrypanOS(lmOsb is the main cause for the 

decline in the number of caule and particularly draft oxen (Abebe and Jobre, 1996; I\'LDP. 

1997). In Ethiopia. (he provision of animal draught power is basically crucial as draught oxen 

are more widely used in Ethiopia than in any other Sub-Sahara African coumry (FITCA, 1998). 

The loss of draft oxen. generally. causes a dramatic decline in farm size and crop production. 

As a result. frumers shift from cultivating higher valued reff lO maize. as the laner requires less 

plov"'lOg (Bt!rhanu, 1998). 

Tsetse comrol aClivities against , mainly. C. 111. slIbmorsirQIlS were undertaken in about 1000 

km: of the upper Dldessa vllley (:"ITTICC. 1996). Subsequently. in the tsetse controlled 

areas. the app.:uem density of tsetse flies and the prevalence of trypanosome infection have 

declined lO a minimum level. As a result. the lOtal cultivated land and cultivated land per 

farmer has Increased by 338.4% and 100%. respectively (Berhanu. 1998). In some areas. 

farmers were able to diversify their crops and increased teff production. which is known to be 

labour intenSive (Berhanu. (998). 

Livestock 10 general and cattle. sheep. goats and equines in particular increased in number 

after the control programme 10 the area. The growth registered here was J.+5./C(c for total 

hwstOCK. l~J. 8C"'"( for cattle. ["23 .7% for sheep. !60.JC:c for :~Oats '-lnd "2~ 6.8C'c for equine-i 

Bahanu. 199.31. The J\erJ.ge ox.en and canle per household have abo Improved by ! ::;O.OS'c 

anJ J 08. 9f'( . fI:'spectIvely (Berhanu . 1998), 

A~ an extenSIOn of the preVIOUS activities. an Eastern AfrIca ReglonaJ Programme "Farming 

In T sets\:! Control Areas (FITCA)" project is operating over a total area of -+.500 km: of the 

upper Didessa \'Jlle~ to control tsetse flies and rehJbilitate mi~(ed farmmg practices I FITCA. 

1995 I. Apart from thiS. operation IS underway to eradicate tsetse flies ;-"rom In area of ::;5.000 

k!1l~ :n lhe .;outhern nf: nile:. of EthIopia using the Sterile Ins,;;ct Technique lSIT ,. 

Sll1~e Yector control operJ.tion is very linuted in scope. which is about l-l-CC of the [otal tsetse 

Infe~ted JfC.l of the country. tt:-panosomosis control by the use of Imported trypanocidal drugs is 

the most wiJely applied technique of tt:-panosomosis control In Eduopl:l. Trypanocidal drugs 

\'.t;re u~ed In EthIOpia. for more than ..to years. to ("ontrol the dise:l.Se in different domestic 

J.nlmJ.b :\TTICC. 1996,. The use or" the~e drugs was signlncantly Increased over the pa .... t 20-

30 year..; duc to the Increase 10 the magnitude of the problem of tsetse and trypanosomosis 

from ye.lr :0 ye.lr Although the demand IS much hlgner :han tIll";' J.mOUnI. one to ~\\O rr.!llion 

, , 



doses of rhe drugs are, administered at the cost of some uS S 0.5 - I million per annum; 

e,'(cluding ille'gal and NGO drug imports (lv{OA . 1995). 

In spire of all the efforts exerted so far, the emergence of drug resistance has seriously 

hampered the control or animal tryp~lnosomosis in Ethiopia. Multiple trypanocidal drug 

resbtance have been reported in the AbaylDidessa tsetse belt in ~t etekel district. North-west 

Ethiopia (Afewerk, 1998; Afewerk ec al. , 2000) and in the Ghibe/Omo tsetse belt which is 

adjacent to the upper Didessa river valley (Codjia et ai .. 1993; Rowlands et ai. , 1993; LeJk el 

lIi., 1993: \Iulugera el aI. , 1997: Ademe and Abebe_ in press) . Assefa and Abebe (1001 ) have 

<lise reported multiple drug resistant T. congoiense in naturally infected donkeys in i'oI1h 

Omo Zone. southern Ethiopia. 

The main obj ectives of the research project were: 

.:. to determine the prevalence of bovine tr~ panosome infect ion in selected are :l5 o f the 

FITCA proJec t. 

.:. ,0 assess the trypanocidal activi ty of dlminazene acerurate and lsometamldiu m chloride 

;md the lmp:lCl or lsomet:lmidium chloride prophylaxis relatJ \ 'e to no prophylaXIS uSi ng 

c:mle populations unde r naturaj challenge in the ti eld and 

.;. to in\'e"ti 6,lte the presence of trypanosome ,populations j';!Slstant to diminJ.zene J.cetu r,:ue 

and isometamidium chloride in expenmentally infec ted mrce. 



, lITERATCRE R E \ ' I EII' 

2.1. " l o rpho l ogy of tr yp ano s o m es 

2.1.1. Tr ypan o so ma ( ,\" a Il1l 0 11l 0 1las ) co n go/e li se Broden, J90 -J 

The trypanosomes of this subgenus have a f:lnge in total length of 8-24!Jm. There is no free 

tlage!lurn at Jny stage in the life cycle. which is an unusual ch:lIJcteristic. The flagellum. thus, 

terrmnates at the ante nor end of the parasite. The posterior end of the body is usually rounded 

but can be slightly pointed in longer parasites. The medium-sized kinetOplast is usually in a 

marginal and sub-terminal position. T. congolense is one of the smallest trypanosomes with a 

mean length of 12-1- !-1m. T. simiae. the porcine lryp::mosome. is more pleomorphic in its 

charactens{lc and the mean length is 15- 19!Jm. slightly longer than T. congolense. 

Nml1lomonGs trypanosomes are very acrive in fresh blood films bur do not tend to move far 

Jcress the rnu:roscope field. They also demonstrate agglutinating properties by tending to 

:.ldhere to e:.lch other as \\ell as [0 host tissue 111 \"1\·0. 

2 . i.2. Trypanosoma ( D lillolle/la ) vi~'ax Zie mann. 1 90 5 

T D ·':x Zie;n;:u;n. 190.5. has a mean kngth of :0-26 urn. J. long f,ee thge!lum and J 

!J.f.;e ~~rmm:.!.l: pl..!Ced kinetoplast. distlnguishmg It irom the other pathogenic s<liivan;.m 

tr:'P~H1osome" T vim.\" IS a very mobile :md ··I ively· · par3SJIe. It crosses the iie!d of a 

micro~cope rapld~y. which makes It difficult to ioilo\\: ItS movements. 

~.1.3. Trypanosoma r Trypallo::ooll ) brucei Pl i mm er &: B r a d fo r d . 

1399 

T~e bl'lOd i\lrm~ or T. brucei meJ..:.ure from 11 -39 ~m In tow.! length. The~ .1fe t~. plcally 

polymorph!c. lJemg represented by three forms: (al slender forms (mean kngths 1-1.-39 !lml 

?O""':~~lil:; J I. 'ng free rlJ.gelium and ;1 weB-developed undubtmg mernbr:lr.e. don.:;;..ued 

m;':,e'J". ~llhte~rn:nal kmelopl..!s[ :md OJ.ITQ\\ pO~i.enor end cr:l\\n out (0 J. biL:.r.[ pOint or 

mmetu:le: ... truncated. Ib ~tumpy tf:p..:.nosome::. Ime~m lengths 16.6-20 )..Lrnl which .tre stout 

and usu;;.!ly wi thou[ a free rl~gellum. undulaung membrane: well developed. nucleus rounaed 

~; -,...' • ; ." _10,., ""0 w, 'r .. "" ~ ·,n 'o ... ·.,.-'onu,·I-"·,r ··or""~ ··,n",oo"-'"'''''"r cr~"'-;" .... '>t :_ .. ..: .... '-' .... i ~, .... \, ... , ..... :-, l... .., ....... , ••• .;0 •• ,,. '"" • .!:l' ! .... ~ U ........... : ~.J..:nJe..: or 



o btusely pOlllIed posterior end: Jnd (c) intermediate forms (me:tn lengths 1~-39 )..lm) in which 

the flagellum is shoner, the pos terior end blUnler and the kinetoplas t nearer to th is ex tremity 

than in the sl ender forms. The kinetoplast in Tr)'pano~oon is smaller than in any of the other 

sal ivJ ri an rrypanosomes. Animal and human infective T. brucei are morphologically 

Ind istinguishable. 

1.1.~ . T r ypa n oso ma ( Pyc ll o moll as) Sill S Ochma nn , 1 90 5 

The tOlal length of T. SillS has a range from 13-1 9 11m (mean 16 11m) With a normal 

distribution. indicating thar this species IS monomorphic. A free fl agellum is lypically present. 

Its body is very broad and short: the posterior end usually te rmlOates in J shon point. but 

sometimes it is rounded. The small kinetoplast is usually situated near the poste rior end and in 

the majority of cases occupies a marginal pos it ion. while thl'.:: voluminous nucleus lies in the 

Jnterior pan of the body and the undulating membrane is cons picuous. 

1 . 1. E pi dem i o l ogy o f lry p an os om os i s 

The epidemiology of Afnc::m a.nimal trypanosomosis is highly dependent on the parasi te 

Trypanosoma spp.l. Vector (Glossina spp.J and mJny dome::.tlc and wild mammalian hosts 

Jord:m. 1986 

1.:!.1. Para s it e 

When a tsetse- tly ingests trypanosome parasites together wah blood meJI from 3. mammalian 

ho.;t. 'he tryp~lOosomes undergo a cycle o f development wlthm the insect vector Tr:m~mlssion 

0[' :r:, p.:::no-,or.1e,,> <liter the~ have unde rgone a cycle of development whICh culITllnate.; In th~ 

produC:!0n 0:' Infective metacyclic trypano~ome.s is referred to as cyclical trJnsmlssion 

(Jordan. 1986;. However. tryp;mosomes can Jiso be transmittt~d from one mammalian ho.:;t to 

another through the contamination of the mouthpans of variolls species of biting flies. and 

probably. mcludmg tsetse nies (Jordan . 1986). Such trypano:iomes can only survive outside 

[he rnJi.lmJli~m ho..:.ts for a short lime a.nd thus succeSSive hosts. h:se to be fed upon In quick 

::uc..:e~."lorL for the transmiSSion to be eifected. ThiS process is kno\\ n a.s mechanical 

tr::m!)mlssion Jordan. 19861. T \'iHl.l.: iniectlon has been seen at some dist:lOce from the edges 

of tsetse belts In Eth!oplil. r\ smliiar situation hJ::. abo been reponed in EthIopia. where T. 

, it"ax IS "::1mmC'r..1\ found l:1 hlghl.md') too cold for bcbe ,11es La SUf\Jve (CiienDer~. 199-

b 



Seasonal outbreaks of T. congofense infection have been reported outside tsetse areas In 

southern Sudan. associated with large numbers of tabanids. but normally this trypanosome 

species is confined to tsetse belts (lJilenberg. 1997). In other words. T. c01lgofellse has not 

managed to really escape from its biologicJl vector and this is also true for T. sinllae. 

Although the infection is not propagated outside tsetse are:as, it was also thought that 

mechanical transmission by stable flies may be important fo r T. simiae once the infection has 

been introduced by tsetse flies (U ilenberg, 1997). 

The distribution of T. brucei seems to be closely associated with that of its Glossina vectors. 

but T. eWl1!si. and also T. eqlliperdul1l. which appeared to have been derived from T. brucei 

ha\'e adapted to mechanical and venereal transmission. respectively (Uilenberg, 1997). 

2.2 . 2. Y ec t o r 

There JIe many experimental evidences which show thar host preferences and vector capacity 

differ greJtly b,~tween groups and species of Glossina (Jordan, 1986). 

GenerJlly, savannah species or tsetse flies are betIer \'ectors or' the pathogenic trypanosomes 

of !i\·estock. ,·\hhogh the distribution of savannah Imarsitans g:oup 01 tsetse is hlghl:. 

~0c:lEzeJ In th~ dry so!Json. the risk of contractmg the clsease IS wl(ieSpreld !O Jre:lS where 

these ~pec:es of tsetse IlleS are the vectors of tr~ pJ.nosomosi5 (Jordan. 986). 

As far as ri\'erine species of tsetse is concerned, tr<lnsm!SS:.on of trypanosomos!s occurs 

pJ.rticu!:l.rly along nvers with dense vegetation like In many par:s 01 West and Central Afnca, 

\I.my or the rlXe'it speeles .JIISCi.l group I Jre confined to den:;e (ore::.( Jnd lre therefore not 

~0 r:n:l;IY i:l CC'·'(..tct with livestock. but sometlme~ may J.lso occur on .he iorest edg~ J.nJ. may 

locally playa signiricJnt role JS vectors of Afric;In animal tryp;l.nOS0I110~!S, 

.\" ur::erot.:s .l!'e mpts ha\-e been made to define the degree of trypano,,"ome risk or challenge to 

which .iomeslic ji\estOck are e'<posed when they come into contlC! with {Selse flies. Tsebe 

ch:lllenge h:.J." \)(ten been sll11ply J.ssessed J.~ light. mecium and hea\y based on the :.pec;es of 

tsetse JOvolvec.. their reedmg preferences, the tryp . .lOo:-:ome infec!ion r:.He and the density of 

the hetst! popuLlllOns \vllh w:'uch the livestOck cOllle Into ContJ.CL AccorJmgly. {he h":;j\le::.l 

1.:haHc:13~ ',) .::.Ht!e ~lOJ othe:- ( ;:ec!es or Jomestic I!\cs,o...::k IS, und \ubt.::Jl~. pre,cnted ~y dense 



popul:J.tJons of the subspeCies of G. morsiralls and Olher species of the morsitalls group. 

The be::.t example of light challenge is that provided by dispersed, low density populations of 

the polpolis group of tsetse. 

Bet" een these [\Vo extremes of heavy challenge from dense populations of [he morsitans 

group of tsetse and light challenge from sparse populations of po/palis group of tsetse, there is 

a wide range of mtermediate situations. These \'ary from less dense populations of morsitalls 

group tsetse. to mixed infestations of morsirans and pa/palis group. 

2.1.3. H os t 

Host spec ies and breed susceptibility are of great importance which contribute . to the 

epidemiology of trypanosomosis. In tsetse areas. u'ypanosomosis IS a very serious problem in 

susceptible animals while It may remain. practically. inapparent as far as trypanotolerant 

breeds of livestock are concerned. Herd management IS also importJnt \"'hen d.1i1y activity· of 

the tsetse tlie~ and the grazing patterns or the herds are considered. If the herds graze on 

mfested sites Jt the Wi.e of the day that the f:ies :lIe most acti\t!. transmission will occur more 

frequer:t,~ 

POpul;].lions of 'iJvJnnah species feed mainly on mammalian ho':>ts. pamcubrly bovid':> 

.:.melores. buffalo. cJHle. she~p. goats) and sllids (warthog and bushplg). while rivenne berse 

h:l\e.l '-ery '-\'ide r:mge of preferred hmts. including reptiles a.nd man (Weaz. 1963: Cl:lusen 

et af.. 1998.1 ZebrJ. certain antelopes and :llso carni\'ores havt~ little attraction for tsetse flies. 

The ;::oropCrilOI1 at a tsetse population tound Infected with pathogeniC trypanosomes. therefore. 

dcpe:1c" nnr )!1!y on it:, \'ector .:apabilny. but JJso on the ho')ts on \\beh It mainly reds. For 

lnSl.1I1Ce. reptiles do nOt C:lITY pathogenic trypanosomes. and there :lre Jlso major differences 

bet'.\een ..:.Lad .... and bovids. as the :or:ner willmtect the rlle..:. parucul:lIly \\jth T. 5fmlat! :lnd T. 

godfreYI. whlk: bO\"ld::, are mainly the source of T dmx and T congolense. 

1.3. Cli n i~al ~ig n s of tr~ pano so mosi s 

The ';.mOliS dlseJse maml~q:ll!ons of [ryp.:mosomo~is Jre . generally. not pOSSible to 

dl:mnguish cl!nlc~dl~ from other conditions. ?aruclll:.1;l~. from those of malnuirluon. 



As regards to cattle trypanosomosis, T. congolellse and T. \'ivax are the mOst imponant 

parasites and despite acute hemorrhagic infections due to T. l'imx, most infect ions are 

chnlc:tlly IndlslmguishJble. The clinical signs o f the disease In c:tule include acu te phase with 

elevated body temper,:nure and death within few weeks. The chronic stage. which is more 

typical \\·lth indigenous African cattle. can persist for months o r even years. At this stage. the 

aOlmal becomes increasmgly emaciated and anemic and in terminal stages. the animal is 

recumbent :md some times comatose. Pregnant animals suffe ring fro m chronic trypanosomas is 

are liable to abort. The re IS a general understanding that T. \ivax from Ens[ and West Africa 

differ m their pathogenecny. \\'ith the exception of haemorrhagic syndrome \vhich 

Jccompanies some T. vi .... a..\: infections. East African T. \'ivax tends to produce a milder disease 

v,:hich !1\'estock in good condition can resist (Gardiner and \\' iI50n, 1987), Though thiS 

geographic demarcation of nrulence is generally true. there are several reports of an extremely 

J.cute form of T. vivax infection in East Africa causing a ha,emorrhaglc syndrome in cattle 

Wellde e: ai., 1983). Although exmic breeds of caule are highly susceptible to T. b. brucei. 

ffinny Afric:m cattle do not show any clinical sIgns o f the dIsease when Infected wHh this 

species of parasite. 

Horses. donkeys and mules are highly susceptible to infections \ ..... ith T. b. brucei and death of 

umreJ.ted JOIffi,lls USUJlly occurs \\ Ithm 3 momhs. The chOlcal sy mptoms nre Similar [0 Ihm~e 

or" :;It;:~e j:seJ.se. Infec:lOn, of horses with T COllgoicllSt; '':In be f:ltJ.( but most infectiOns of 

horses ',nth bi..lth T congo/ensc and T vimx orten gl\'e rIse to chrome disease ·.\"Jth 

",,;om.J.neou~ recovery (JordJn. 1986/. 

Tryp~no"()mos!s IS not J. major problem in sheep and goat flocks kept under natural conditions 

sm.:t! r;.uui'":!! [setse popubtlons seldom feed 1n sheep or gOJh fJordJ.:1. 19S6 . T C'JIl?Il/cllJe 

." :h~ ... ()~r::() n·!s[ .:-~u .. e of t:-yp.:mosomosis In ,heep and gOJl$ lnd :J.r:emlJ. I' '!r.e of t!:.e ;nos[ 

;rr:;lOr:J.nt symptoms or the J!sease. 

T simtae .5 tht! most d':lOgerous and drJ.matic parasite of dor.:lesric pigs c:lusmg J. maSSive 

paraSIi.JeITilJ with death aiter a pre-patent penod of J to 6 days Lilenberg. 199- . PIgs Jre 

pr·")b;.;:.bly .. or::pktely refrJCtNY to T n\"ax. However. oatn T b. or.lcei J.nti T c, tf!~' 1t?11.'ie ...: • .tn 

~!1:i:;:t ?1~'" "i.![ ·.1~se re! .. ui\ely low pathogenedty. The ~J.re:y re;.;orded T. SillS I" J.lso J. ':-J.L!:;e of 

.:hron1c di:;e..lsl! of pl~" 



C~lmels can be infected by T. b. hnu.:ei, T. vivax, T. congo/elise and T. simiae and the disease 

is either acute, being falal within a few months, or chronic, j,asting several years. In general 

terms, symptoms are similar to those in other domestic animals. T. emllsi transmitted by 

biting flies other than tsetse, is the causauve organism of surra in the Middle East and Asia. as 

well as in Africa. 

As regards to human trypanosomosis. T. b. gambiellse and T. h. rhodesiellse are the causative 

agems of two forms of sleeping sickness. Both forms are ciseases of the central nervous 

system and mher tissues. There is an initial period of infection of the blood, which is followed 

by invasion of the cerebrospinal fluid and the brain. Typical features of the disease are 

enbrgement of. particularly, the posterior cervical lymph glands and oedema of the face. T. b. 

gambiellse causes a chronic disease with emaciation and sleeping symptoms from which the 

disease derives ItS name, Death of untreated \'ictims may not occur for several years. T. b. 

rhodesiellse, on the mher hand, causes an acute disease with se\'ere toxaemia and untreated 

patients can die within a few \veeks or months of infection. 

T b. gambiense occurs in \\eStern and central Africa where as T. hrllcei rhodel'it:nse occurs in 

e;lStern :lnd southern Afnc:!. (L'denber2:. 199-). 

~,~, Oi3gnosis of lrypanosomosis 

Diagnosis o( tr~p,lnosomosls \s made In the;:; field USIng either chnlcJI or laboratory findings. 

As regards to the former. clinical signs of trypanosomas is are not pathognomonic to the 

dIsease and diagno\is is solely attained by other methods Like detecting the trypanosome 

pJrJSHeS usmg thm .lI1d thIck blood films. In view or" the fact [bat trypanosomosis IS generally 

... ..:hron:~ J:.-;cJse, the~t: parJSHologic:l1 techniques used to dl.lgnose rf)panosomosis JIe;:; not 

1.lId) "enSI,,\"\! .n d~tecling most of the Infection:!, This IS because. tr:-pano:somes are otlen 

,;.canty In the penpheral blood at this stage of the disease. \Vhile T cOllgolellse is mainly 

contined to the blood. T. d\·ax :lnd T. brw,:ei occur also in body tissues such :lS the lymph 

nod=~. the chJmber of the eye as in ca~e of T. \'l\.·a'C :lnd the cemral nervou'-) s)lem as in case 

,f T br:tCel Ldenberg.199/}. 

The d:!rK ,;round phJ.se comras[ buffy coat technique ~lurrJ.y t'; al .. 19-- L which CJn be used 

under field ~onditlons. IS the most scnSJllVe parasitological mel:hod of detecting T. cone,viense 

Jnd T Ill.IX mlt::clJOn P:lfl" ,,{ ~1!., 19S:: 
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Serological methods which may have advantage over direct methods and applied to de tect 

anti-trypanosome antibodies. are very sensitive but often show [00 many false positi ve cases 

as a result of the persistence of ami-trypanosome antibodies after treatment. Tests based on 

detecting circulating antigens lIsing monoclonal antibodies. supposedly specific for the 

various subge:nera, species or types of pathogenic trypanosomes. haw been widely tested and 

distributed to \"arional Agricuhural Research Systems (I'ARS) in Africa for the diagnosis of 

trypanosomosis. It has. however. become apparent recently that the sensitivity of this type of 

test is nO[ as high as it was claimed, and even positive results are not reliable (Eisler er (Ii .. 

1998). 

There are also trypanosomosis diagnostic tests based on the principle of molecular tests which 

demonstrate the occurrence of sequences of nucleorides specific for a trypanosome subgenus. 

species or even type or strain. These tests are nor only: suitable for detecting parasites in the 

mammalian hose but also in the insect vectOr. Ho\, • .-ever, they can only be carried out reliably 

In \\.ell-equipped laboratories by specifically trained staff. and are still mainly research tools 

Geerts and Holmes. 1999). 

2.5. SIethods of trypanosomosis control 

:'kloods used to comr01 trypanosomosis Include. parasite control. \"e.:tor control :md tr.e 

exploH:";:lO:l .>1 tryp::lnOIoleram livestock I eilenberg. ! 99-). 

2 .5. 1. Parasite cont rol 

While tjetse control has been successful in several .-\fncan C'Quntnes (Jordan. t9S6, J.nd use 

of [~y~J.r:mukr~m JjYeSlOC;'" l~ {he bi.U:.IS for !Jwstoc:..;: development In mar.y couiltnes o( \\"est 

~!, . .: Centr:J~ .A:-ricJ dleterenen e! (Ii .. 199::;)0 the mJ.jor stfJ.tegy used to comrol bO': ine 

trypanosomo:::.l:; In sub-Saharan Afnea is based on trypanocidal drugs 'Peregnne. 199..1"\. hi 

ether words. rrypanosomosis control using trypanOCidal drugs is [he only approach possible 

for techn!c~L logistic. iino.ncJaI or ecological reasons in r:1O';[ Atncan countnes (Jordan. 

1986 1. [t C:J.r. :llso be J.rgued {hat canle only occur In many pans of .-\:-:-ica becau~e of [he 

cl.', J.J!abili:y of r:-y?anocidJ! drugs, Jordan. 19S6). 

I~ trypar.ocld..1! Jrugs are rroperJy used. they can ?rovide a cos[-dfect:\·~ and ::us[J.lnJoie 

II 



Drugs can be hIghly effective provided they are conllnuously available and trealments are 

given regularly and at appropriate dose rates. ~lore over. drugs can offer the possibility of 

reducing the disease to a level where infested land can be exploited most economically with 

mInimum risk of cont racting trypanosomosis. However. if sufficient intensity of land use does 

not result following treatment of animals with trypanocidal drugs and tsetse habitats remain, 

then the presence of canle can even cause an increase In the number of flies. This is because 

treated animals will serve as readily avail.:lbJe sources of blood meal to tsetse nics. Therefore, 

the use of drugs to protect caule owned by peasant farmers could be most efficacious in such 

cIrcumstance:; when It increases the amount of land in effective cultivation. which in turn 

decreases the' ;:tmQunt of suitable tsetse habitat. The Anga.r Gutin Settlement Scheme in 

Ethiopia (Bolln and Scott, 1978) is an example of what can be accomplished in maintaining 

cattle under G. 111. slIbmorsirans infested areas when drugs and erfective management are 

available. In this area of the country, C. n1. submorsiulIIs was abundant and the 

trypanosomo~i~ challenge \Vas high but the disease was kept unde r control by the strategic use 

of drugs and area development (Jordan. \986). The effect of man on populations of the 

morsi{(ms group is dramatic and is profoundly altering the distribu[]on and abundance of these 

groups of tsetse flies (Jordan. 1986). For instance. C. morsilalls occurs in areas with human 

population dt!nslties ranging from 0-15 people/km~ OccasIOr.l31 Ilies of thiS species are found 

In are;b 15-39 people/km~ but ne\'er when the population exceed" 39 peopleikm~ (Jordan. 

1%61. 

Chemotherapy of trypanosomosis in domesnc livestock IS at present dependem upon rhe SJih 

of J. relatively sm::J.1l number of synthetic compounds: namely. homidium. isomet::J.midium. 

olmlOazene and quin::J.pyramine (Guelmbaye el al .. 1993 ). AJI four compounds have been on 

the market for the last 30 years and [here are reports of drug re:sist:.J.nce In T. cOllgolense and T. 

, - ~ .. i~· ; ... :--

,lppe3r'l to be J..Ssoclared with cross resistance [0 others t \VhitelJw et ai., 1986 ). 

2.5.2. "ector co ntr o l 

.\t he rTII'r:::t:nL there :..Ire five proven and eifecu\'e tsetse controlleradlcJ.lion methods. These 

t,;- .. hn!qlle ... are aenal "prayIng . ~round~praYlng. lO-:.ectl<:lJe Impregnated odour baited targets. 

InsectiCide trt:~1ted cattle ::tnd SIT. 
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Residual insec~icide formulations ha\'e been applied from helicopters (BaldI")' et al.. 1981) to 

control/eradicate tsetse flies. Sequential aerial spraying has been used to treat several 

[hous~nd krn~ in Botswana. Kenya. ): igeria. Somalia. Uganda. Zambia and Zimbabwe with 

varying successes (Allsopp. 1991). Aenal spraying can be used to treat large areas rapidly and 

is particularly appropriate in epidemic situations. Ie is also sllltable where ground access is 

difficult. dangc:rous or undesirable (Allsopp. 1991). Howe\·e r. aerial spraying usmg utlra·low 

volume (CL \"1 and non 4 pe:rsisteht insecticide is expensi\'e and cannot be implemented in 

areas with rag!~ed topography. In other words. deep escarpments along fiver valleys do not 

Jl1m\ for Jerial sprilying JUSt above the tree canopy at nighttime. 

Ground spr;J.Y1l1g has been used with gre:u success m many pans of Africa (A!lsopp. 1991 ). 

However. spraying using persistent and long acting InSeCtiCide is environmentally polluting 

and ground spraying IS banned throughout the continent. ApaI1 from this. the technique is [00 

labOriOUS and costly. 

De,:,pHe successful field mals. hvestock farmers and national governments in Africa have 

beer: slow to em['!race traps <Ind rarg-et5 J.S a m~ans of tsetse control Baylis i.!r.d St-evenson. 

:r ... ~:i .... :.c i. ..... r;c-:s owr !;,;. .. ge .lnd ui';:er. Inaccessible J.re;:c; Jr.d the co!>;. of od':'Jr ..:r:ro.ctJ.r:h and 

!r.:,e::· ~;::!e~ ApJ.!1 :'rom ::he ... e. lhe ::c:ent:fically rigorous approa..:h to the ceslgn of the control 

?r,~:;:-.}r::.;T.e l;;:::: reqUl:-es .! le';el of infrJ.stn.:cmre ...!::c orgJ.:llZ3tion f.:;.re:\ ,::, ... iL.:ble to the 

pe0ple '.\ hose .... :"lIma!.s ..!Ie at nsk or rryp::mosornosis. 

C:m~e :!re used J.~ monng targets and he:lce no cost on odor l:'Ia!l~. beshies c...:.:[~e .. .11": be :no'.e': 

.-. ..~"" - ..I.~ ... _.".;"~~.:'" \'"' • ,ii 1- '·~I··"h·· '" :.,.:, .:. ~''''P e-l ._., ...... '. P4," \1· ..... · .. >-" ",_ ........ ) ..... , ............ , ...... ", .................. = " ............ ,,1- ~." ....... -: .. -.:-) .. t,;... ~. 

1~ C:.l:! be o;}~ed on exist::1; infrastructure li~e dips :one. spmy races .:lnd c;:.n bnng about 

sl;mfi.canE Si.!\"lOg~ m oper.ltlonal costs. Ho\\ e\"er. f]Y 4 c,:mle contact IS necessJ.ry If tsetse flies 

:.rre r, he ':(·,.trolfeJ, This reqUire-; 3iternau';e meJ.n ... If p~Otect:on )f c.:::tt:e u"ng prophybl.:::': 

~;:.?.J.:lC'",:,:,.l! jrvg ... 'shen the:; ..:.re first Introduced Into tse~.:i.:' inrested J.reJ.:) . . .md consequently . 

.:lcce:n!1~ .:: !o\~ leyel of dl'leJ~e Incidence This probier:: :nay :lho be rec:.J:-rer:. If cJttie :lre 

"T'~' ".II '-r"'''' ;s"r', ,., · .. ·,~c ... ~ .. :... .... ·· .. r "l"P"""n" [n .. 1X, ..... ~., .:,. ~ I"'''''·''' r"m"-r,' m" ........ ..; I' u.t,;' • .:; ..... '-'": ............. ., .......... I ..... ",- :::,.u. .. ::: • .J.uu ••••• , ~L •••• ". ",-i.::l" ...... t' '- , • .J.,:- ............. . 

c, '",'_.~' · ...... r,'.c.'~ ~ .... .,. - IV,,·' "';"')l! I -'e T:-'",,-'O:,'~') '-1"'-...,....·0"" .... .,. ..... - .... -. ~ .. I,' .',,-,_ ... '- - ...... -. -"-'. ,.. ..•• • ... ""' ............. ' ..... , ....... ' _ ...................... t- ... ~ ..... ..;.=... .. 



feedmg o n c.:mle. Apart from this. the number of can Ie population should be significantly high 

for the technique to be ~ffecuve. The technique W;lS field tested and found successful in a 

number of African coumries such a.s Ethiopia (Keno and ~ l engis[u, 1995 ). Zimbabwe. 

Tanz::lOia, Zanzibar. Kenya and Burkina Fa.so (FAD, 199:2 . 

The value of f:radicatlng tse tse from the vast tsetse infested areas using the S IT lies [0 a large 

e"{tent on (he t:conomic Justification and on its sustalOabliuy. The benefits of tsetse eradicmion 

depend mainly on the rate and extent at which cleared areas are put to productive use and the 

sustainability of the operation \\ hich in turn is dependem on whether or not re-invasion o f the 

c!eared area.s does not occur The onl) sure way of maintaining eradic:Hed area from re­

lOvasion is to erJ.dicate an emire fly belt. However. tsetse infested areas are. mostly. very 

large and eradication of the entire belt may not be economically j ustifiable and \vould take an 

ample amoun-: of time .. A.part from thiS. the SIT should su~e-eed other tsetse suppression 

techniques. like traps and targets . which leads again to many of the disadvantages of trap and 

tJIget techniques. SIT \Vas applied in large scale tsetse eradic~l[ion programs in Burkina Faso 

and :\orthe rn Sigeria (Jordan. 1986_. Perhaps the most notable example of the success of the 

SIT, ;:.fter tsetse population suppression wIth targets and petlf-ons, IS the case in Zanzibar 

\\-here G. ~1US'enl has been eradicated from the Island. 

2 . ~, 3 . l 'st: of tryp:lno l o l e r a nt l iYeS I Ock 

It is \\e!l -kr.J~H. th"':'l gene!ic.::dty determmed mnate resistan(:e EO many dl~eJ.ses occurs in 

ammal POpul;;ltJon::. which have been subject 10 natural selecuon by exposure {Q disease 

pressure o\e:- ffio.ny generations. This is aho true for lIypanosomosis Taunne 'hu m~Jessl 

:reees. of .:attle were the first to be Introduced IOtO Afflca. They populated what IS now the 

Sah~.r.1. ~l:t w~'re pu:.hed back funner south \\'hen .;,{S ,,1:'~~1 became .1 desert rhou'Sam!:. of ye.1f';' 

olga. A: Fre~e.-: t. they pe:-"'I~[ :n [he subhumid .md humi~ 1Jor:hern pans or" jubS...lhJ.I...ln A~'ncJ 

'.' .. here :hey live Jnd produce In tsetse areas L'llenberg. 199- Such tJenne bree are now 

:!lamly cont;r,t~d to We~t Arne-a. from Senego.! to \\ger:a. bm:hey used to cccur J::::. (;::r to the 

cJ.s.t .l':i t!l~ c.:n!:-al St;d ... n :\ubJ. :-"lountalOs and even \\estern EthiopIJ. ('\LDP. 199- ,,, 

\"D;:rr:.J...:.:mle .\hl ..: h ongIn,He from Gt..:JOea ha\-e rJ1he.-long horn::::.. \\hile breeds with ~hon 

:lorns -=<lr.!pr: ... e ;-or ex:.u<1pie the Baoult! Bur:':'Jnil F;l:), and :1.onr.ern J\'or;. Coast) :lOd the 

\Imur;,;. '\l~e:'I,,". They are "d\\arr"" caule .11though:.:. ~·D3mJ. cow .:~ \\e;gh JS much.1S 

200 ~g. s.nmL1:~ to the size or' m .. my of [he smaller zebu breeds 



Apart from cattle, breeds of sheep and goals living in tsetse areas are also relatively 

IrypanotoleralLH. This is panicularly true of the Djallonke sheep and dwarf goats in West 

Africa (Ui1enberg, 1997). 

There have h:::en attempts to introduce West African lrypanotolerant cattle to other areas but 

\vith limited success. Livestock owners who are used to larger cattle. are not readily attracted 

to the smaller trypanotolerant breeds. There are also limits to their lrypanotolerance and when 

challenge is !nigh even such animals may show clin ical trypanosomosis. Their resistance is 

particularly effective in the face of riverine species of tsetse . which usually occur in lesse r 

numbers and have a lower infection rate with pathogenic trypanosomes than the savannah 

species. Apnn from this. they are small in mumber. poor in productivity and highly 

susceptible to other diseases compared with other breeds of cattle (Jordan. 1986). 

2.6. T r ypanoci dal dru g r es i s t a nc e 

Drug resistance is defined as a loss of sensitivity by a strain of an organism to a compound to 

which it had previoUSly been susceptible (Uilenberg, 1997). 

Because or mIsuse of trypanocidal drugs and lack of essential information dissemin.ltJoo 3.[ all 

levels. the etTectiveness of trypanocidal drugs is often limited (Connor. 1989). and this IS 

m:.unly due to the development of drug reSIstance ();doutamia er at .. 1993). In general. drug 

resist3.nce has been closely associated with easy availability and Improper use of trypanocidal 

drugs (Connor. 1992). 

Resistance to tr) panocidal drugs has been reported from many Afric::m countfles (Jones· 

Dane!). 196·': \\'illiamson. 19- 0: :'Iwambu .:md \lD.yend~. l'rl: Le\\!s anJ Thomson. 197-4: 

Pinder and Authie, 198.1: Schonefe1d el al., 1987: \tl0100 and KUtliz.:l. 1990: Clausen el af .. 

1992: .'vlohammed·Ahmed el al .. 199:::!). 

Dru~ reSISIJ.:1t T. congoiel1se !)t rains hJ.\·e abo been repon~d In EthlOpl;1 (SCOlt and Pegram . 

19--4. COdJld r::t lI/ .. 1993: Rowlands. el al .. 1993: Le;>.k el al .. 1993: \Iuluget:l ef al .. 1997: 

Ari:werk. 1995: .-\fe\..\"erk e[ af.. 2000). Assefa nod :\bebe (2001) have also reponed multiple 

drug reslstJ.nc~ of T cOIl~olense agai nst diminazene ac~turate o.nd isometamidium chloride in 

n;lturally mr.::cted donkeys 1Il soulhern EthIOpia. 
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Resistance [Q one or m<?re of the three trypanocidal drugs llsed in caule (isometamidium, 

dlminazene and homldium) has been reponed in at least 13 countries in sub-Saharan Africa. 

These include, Burkina Faso. Central African Republic. Chad. Cote d"Ivoire. Ethiopia, Kenya, 

;'\"igena. Somalia. Sudan. Tanzania. Cganda. Zambia and Zimbabwe. In 8 out of the 13 

countries, multiple drug resistance has been reponed (Geerts and Holmes, 1999). 

Dlminazene aceturate and isometamidium chloride have been termed ali sanative pairs since 

one drug will eliminate parasites which have developed resistance to another (\Vhiteside. 

1960). However. later reports on multiple drug resistance (Clausen et at.. 199:2: Codjia et al., 

1993: ~lulugetJ tIt at.. 1997) suggest that the concept of sanative pairs might no longer always 

be valid lAfewerk er al .. 2000). 

1.7. Detection of drug res i s tance 

Currently. three types of techniques are commonly used [Q idelllify drug resistance: tests in 

ruminJnts. the mouse test and in vitro assays (Geerts and Holmes. 1999; Geerts e! ai., 2000). 

2 . 7 . 1. Test In rumin:lnts 

Thl') tes; commonly conSists of Iniecung a group of c<.lule or ~jm.ll! rumlOants with the Isol;J[e 

under lnvestig::mon and later on when they are parasnaemic, treatmg them with various doses 

of trypanocidJI drugs. The animals are then regutorly monitored over a prolonged period (up 

[Q 100 dnys) to determine the Effective Dose (ED): the dose of the drug able (Q clear 

tempor:lrily the p<lrasltes from the circulauon and CuratIve Dose (C D): the dose of the drug 

able [0 prOVIde a perm<lnent cure (Geerts and Holmes. 1999'. For these studies. the anim<lls 

must be kept in tly-proof .:1ccommodation or in a none-tsetlie area In order to eliminate the risk 

01 rC·lr.f-!~tion dunn~ the study. 

The Jd\·~ntage') of studieS 10 ruminants are all trypJnosome isol.:Hes for CJule are able to gro\\ 

in these host~, :lnd the data obt:lmed are direcdy applicable to the rield. The disadv.1ntages are 

a long JurJtlnn or' follo\\-up of 100 days is necessary to detc(:t relapse Infections and the cost 

or purch.l."'t: and maintenance olaOlmals is expensi\c. Funher more. if only one Isolate per 

Jntm~l is ll"ol:d. it i.., usually too Irnpractlcal and expensl\'e [Q examme a large number or" 

IsoL.Hc,>, 
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To overcome these constraints J. method. for [he assessment of trypanosomosis risk as well as 

the level and prevalence of resistance to isometamidium. has been developed which utilizes 

caule popula.tions under natural tsetse challenge in [he field (Eisler el ai .. ~OOO). This is 

assessed In the field usmg sUr\'ival analysis of lime (Geerts t'l ai .. 1999; Eisler eI al .. ~OOO): the 

time to tina detectlon of trypanosome infection in cattle fol!o\\'ing a prophylactic 

isometilI1lidium chloride treatment. The ::.urvl\·al analysis of Lme provides a rapid and accurate 

assessment oi isometamidium chloride resistance in the field and the impact of drug use 

relative to no treatment lEisier el al .. 1000). In general. this type of approach is inexpensi\e 

J.nd less Um(: consuming IEisler ei af.. 1000,. The Jpproach has been applied to assess drug 

reSIstance at t"leld siruaEions in Burkina Faso \.\lcDennon er ai., 1999). Kenya ( '\ldachi. 1999: 

:'\dungu el ai'., 1999). T:mzania and ZambiJ I\""dungu rC al .. 1999). Trypanosome isolates can 

also be obt~lined from caule and tested uSing a single discriminatory or multi·dose of 

isometamidium chloride and diminazene aceturate in mice lGeerts et a/., '2000: Eis le r el al. 

"2001 Although there was reasonable correlation bet\\een drug sensitivity dara in mice :md 

cank Codjia e: at., 1993!. the exact cur:nive dose in cJule can not be directly extrapolated 

from the resdts obtained in mice (Geerts er al.. 2000 ). Jherefore, [~st in calves should be used 

:0 determine ... \he~iler or not drugs ilre efricaclOus at recommended curiltive doses In c::J.ule 

Inrec[ed v .. nh ..;. par.:iculJ.r trypanosome [sobte. The test in cah'es can also be u"ed w tnveslIg.ltc 

jru~ re~1SrJ.nC;;! In T 1 'ax, The test. which W3S 5tJ.:1d.lrci2:ed b; E!sler <11 til. (2001). lIses 

] Smg :i:.g L", :'or cimin;ue:le ..i.c~:ura[e. 0.5mg; kg b\\ for isornerJ.m!amm cWonde and (m~ k~ 

:m fo:- ",'Jmidium bromidelchlorice. CJ.lves. whIch at: ] ·6 mor:trHJld ..loa previou.sly not 

ex;:osed to :seb;;! or trYFanosomosis. are used for thiS rest. 

., -.2. Te::il in mice 

l'Sl:lg: J nll .. ll.l·dose teSt In mice !Elsler t!!! al.. '200IJ. the degree of reSISt:lf:ce of inrlinduJ! T. 

~ '1':; .Jume a:1t:! T for'fa: ':...:.:1 be Jetermlfled preCIsely Thb ~eSi mJ.Y be IJ.sec. :r'detJI!ed 

':COr:1FJ.fison 0:' the level oj drug resistance of dif:erent :ryp;.mosome Isolates IS requm:d. In 

;e:1er.1:, :c ':In be used '.0 l.!;.J.xlmize the mfOrm<lIior: obr":H:ec. '.\ here onl~ J lImiI~d number of 

comrol <.:r:! lr:oCl.:i:ned wah 1'( 105 trypanosomes, T,\emy·four hOL~ \J.ter or.l[ the tir~t ~Ick of 

;.'araSHJeP.l!.l. ~J.ch gr('lu? e'(cept the control group .s treated wuh difterent crug dO"'le\. The 



standardized b) Eisle r el ai. (2001), use:::. 1-60mglkg fo r dimjnazene aceturate and 0.01 -

20mg/kg fo r both isometamidium chloride and homidium chloridelbromide. 

The ED50 or 95. Effective Dose which gives temporary clealrance of the parasites in 50% or 

95% of the animals as \vell as the COSO or 95, Curative Dm,e which gives complete cure in 

50% or 95% of the mice can be calcubted (Geerts and Holmes, 1999). 

The advantage of the mouse assay is that it is cheaper than t.he test in c.:lttle . However. there 

are several disadvantages. j\'{ost T. vivax and also some T. congolense isolates do not grow in 

mice lGeerts and Holmes. 1999). Apart from this, higher dosles of drug must be used in mice 

in order to obtain comparable results to those obtained in cattle because of the vast difference 

in metabolism size. ~ormally. mice should receive doses ten times higher than those used In 

cattle (Geerts and Holmes. 1999). Further more, assessment of the degree of resisw.nce needs 

a large number o f mice per isolate. This makes it rather labor-intensive test. 

However. the identifIcation of a discriminatory dose, the dos,e abo\'e which an isolme should 

be considered resistant (Geerts el al,. 2000). could drastically reduce [he number of mice and 

the amount of work to be carried out. The teSt W:J.S similarly s tandardized (Eisler el af .. 2001) 

J.nd uses 20rng.ikg for diminazene acetu r::ne and Imglkg for IsometamldJUm chloride The 

difference be{\\'een the single- and multi-dose tests is that in the former. companson is 

pOSSible between geogrJphic areas and the bter pro\'ides detail information on indi\ idual 

isol:ues. But both take 60 days to evaluate [he drug seositi'; ity 01 an Isolate tGe~115 e! ai.. 

2000). 

In generJI. the test In mice CJn only be used as J. screenmg test: where as. the test m ruminants 

should be use:d as a confi rmation leSt (Geens el (It.. 100m. 

2.7.3. In vitro a ssays 

in \ l:n [~chIl!qut:$ h:.:t\e been exarruned for their usefulness .. n assessmg drug suscepti bIlities 

Eir:.lY:.lh Jnu K.:1minsky. 1991). 

One of these ,1::isays. the Long-term III \'irro Viability ,-\ssJ.y. is based on the cU\{J\,Jtlon of 

trypanosome:::. on t~eder \ay~r cells Kammsky I!l al .. t 990). ThIS assay can be perform~d In 

laboratone:::. 'wlth t1:::.sue ~lI!wre faciliues. Ho\\·e'.'er. It is necessary to J.da~:H trypano'iomes to 
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culture conditions before, their drug susceptibil ity can be assessed. This adaptation is possible 

for most T. br!lcei field isolates. T. corzgoiense and T. viV(lX isolates in contrast. are difficult 

to grow continuously under culture conditions (Kaminsky et ai., 1990). 

Another test. which does not require adaptation to culture conditions and which the re fore can 

be applied also for T. congoiellse is the 3H-hypoxanthine lncorporation Assay (Brun and 

Kunz. 1989). The incorpor3tion of 3H-hypoxanthine by bloodstream trypomastigotes in 

short-term culture systems without feeder layer cells is exami:ned in the presence of varying 

concenrrmiom, of drugs, 

Further progress has been made in the field of in vitro assays to determine drug sensitivity of 

trypanosomes using metacyclic or blood steam forms instead of procyctic forms (Geerts and 

Holmes. 1999). The advantage of this technique is that large numbers of isolates can be 

examined and tests with metacyclic trypanosomes correlate well with field observations. 

However. the assays take up to 40 to 50 days for an in viero incubation to generate melacyclic 

trypanosomes (Geerts and Holmes. 1999). Apart from this. in t'itro culti vat ion of blood stream 

forms is only possible using labor:uory pre-adapted lines and not using field isolates directly 

from nawrally infected animals. 

In general. II! \'lira ass:lys are expensive to perform and require good bbor<J.tory f:1cilities and 

'xell-tramed staff (Geerts and Holmes. 1999). ;;11 in \'itro tests mentioned have been carried 

out for 0. limited number of well-defined laborarory rrypJI1osome stocks. In addition. they still 

hJse (Q be evaluated for all methodologies whether consistent results can be achieved always 

\vhen uncloned fie ld iso lates are used. Moreover. results obtained from in \'iero test::. C:ln not 

be c\,:r:lpolated to apply to ruminants. Therefore. it IS also necessary to carry out e'(penmenra! 

\vork using rumlOants before making any conclusions on the aspect of chemoresist:lnce. For 

thb pl.:rpose It is necess:lr;. to e\':11u:.ue the potelHl~11 of the J,vallable dlJgno!Stlc techniques in 

assesslOg the ,~ffectiveness of therapy in caule. 

The Drug In..:ubatlon Infect!\'uy Test (DlfT) IS a comblnauon of 111 liero :lnd III VI\'O 

techniques. In Drrr. trypJnosomes are incubated for .\ defined time in the presence of a 

Iryp:lnOc;J~J! drug. There:lfter. the trypanosome suspension i~ inoculated into mice. which then 

are screened for ~O-30 d.1Ys for the appear:lnce of par3SH:lerr.l!a. The test is very senslIive in 

as ... es~ing isomct:.1medium susceptjbilitv and is also useful for distinguishing bemeen 

tryp:lno .. C1me ';'lIsce;Juble :mJ res\::.i:..mt to dimin.:uer.e K.lmmsk:_ t'! ai .. [990), It C:ln e':en be 
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e:)tJ.bli5h~d In only mod~rately equipped cell culture laboramri (:s. 

Drug Incubation Glossina Infectivity Test (DIGIT) (Clausen e1 al., 1999a) is a moditication 

of (he DIIT. B:ood stream trypanosomes are incubated for a dE'fined time in the presence of a 

trypanocidal drug ill \'itro. The trypanosomes are then assessed for their infectivity to tsetse 

(Glossifw ). Results of the work conducted by Clausen el al. ( 1999a) has clearl y showed that 

dimlnazene- or isometamidlum resistant T. congo!ellse populations can be distinguished from 

drug-sensiri\'e populations using the DIGIT. The advantage of this test IS that it allows direct 

as~essment o f large numbers of field isolates of all trypanosome species v.'irhout using 

experimental animals but the availability of tsetse is the main limiting factor of the technique 

IClousen er ai., 1999a). 

2.i.-L O th lf r t ec hniqu es 

As an alternative to the above mentioned tests. the use of trypanocidal drug-ELISA in 

combm • .uion with parasite detection tests has given promismg results for the detection of drug 

resistant trypanosomes (Geerts and Holmes. 1999). A competitive ELISA \ .. hich allo\ved the 

detecaon of small amounts of isometamidium in serum of cattle W::l!i further improved by 

E:,\er el ,:1. ! 993 ;lnd has been vahdated In cJ.ule under expenmen:J.! J.nd field conu![!()ns 

E:~k:- .::": ai .. 199.f: Eisler 1;'1 al.. 199- J. The test IS both )ensi:m~ ,> 0 5 nglmi dr:J spec1l1c 

I Gct!r.:-"'l ...tne. Hoimes. 1999) It allows [he monJtonng of drug levt"\s over extended periods ;md 

the evaluJ.tion of bctors Inrluencmg drug disappearance rates f::-om the pla::smJ.. 

The advl1ntage of isometJ.midlum ELISA is that large numbers of sera can be tested within 12 

to ~..:. hC'lurs. The disadvJ.n!ilfe IS thJ.t further studies I1r.:! reqUIred to coniirm rhe ..:orreLmon of 

rhe pJ.r::.,mologtca] results with the isometamidium concentr:ltion in the serum :md It is not yet 

~o~-",,:0k to jr:'..\', !irm conclU:::'lons on the senSit1\·H;' or n!sl:::!lanCC of the lr;.p..mosome 

popu!Juon at the level of the mdividual animal. It might. hO\\iel:er. gl\·e some Indication of the 

:-e)i":-tance situation at the !e\·el of the herd 

RowlJr:c!.s er al. 11903 has also showed th:..:t the J{:plication of a computer model to 

parasltoiog!c3.1 do.tJ. collected o\·er a long penod on 11 monthly ba:::.is Iiongitudinal 

r)Jraslto!o2J.:J.l slUd\ _ allowed to Ji:-.tin2U1sh the inCidence of new Infections from recurrent . - - -
Infections. The ad\·ilntJge of lhl:::' kind of dJta i::; thJt they :lre dlr~ctl~ applicable to Ihe lie!d. 

HOI.\c"e:-. -!"Ie Jlsad\J.nt.l.ge.., .... re Ihc true pre .... J.lence of J.ru~-re"'bt.m[ tnfe=uons s:e.;::ns to be 
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undere:::.t1matc!d. BesidC5 to this, results are retrospective 'by at least 6 months and this 

technique is quite expensive if longitudinal study is not carried out for other purposes (Geerts 

and Holmes. 1999). 

Diagnostic methods which are based on the amplification of trypanosomal DNA using the 

Polymerase Chain Reaction (peR) and D0'A probe hybridization techniques, can also be used 

to monitor the efficacy of trypanocidal drugs in the comrol of animal trypanosomosis 

(Clausen et ai., 1998b). The techniques were successfully used to monitor the efficacy of 

dimtnJZene aceturate in cattle experimenrally infected with T. brucei (Clausen er ai., 1999b) 

and sheep similarly Infected \vith T. congoiense and T. .... ivax (Bengaly er ai., 2001). Oi\r\· 

based results and parasitological findings together with resu\1:s from it! vim and in vitro drug 

sensitivity studies have also shown a high level of isometamidium sensitivity among the 

trypanosome populations present In :'Iukuno County in Cganda (Clausen el al., 1001). Gall er 

al. ( ~OOl) ha.s also demonstrated the superionry of the peR oyer the buffy coat technique 

(BeT). 
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3 . ~IAT £ R I AL S A.;\ O ~IETHOD S 

3 .1. S tu d y a r eas 

Before commencing the study, areas located within the FlTCA projec t were identified and 

listed down ba.sed on the magnirude of tsetse and rrypanosomosis problem ().'TTICC. 1996). 

5mdy areas w.ere then selected from the list by convenience sampling method such as prior 

information on trypanosomosis challenge/risk and the proble:m of drug resistance, farmers 

willingness IO cooperate during the study, accessibility of the study areas and based on the 

existing back ground information of the area C\ TTICC. 1998). 

The study was conducted in seven areas located along three river valleys in western Ethiopia. 

namely. upper Didess.1, Birbir and Sore-Geba (Table 1). 

Tabk I 

Study :lfeilS and their locations 

Kone settlement area 

Loko 

Shobe 

\'ilbge T 

Ego Kofele 

Sore 

Darimu 

LocHlon 

\-alley tloor of upper Didessa valley 

" 

Escarpment of the upper Dldessa valley 

Vallev floor o f Birblr river 

Escarpment o f Sore-Geba flyer 

Among [he seven areJ,s. Kone settlement and Loko are located in the valley floor and Shobe is 

lourel.! J.!ong ~!le eS":J.rpmem of the upper DldessJ. nver vJ.lI,=y (Fig. I). On the other hand. 

Village I and Ego Kofele are located in the valley floor of the Birbir rl\·er .. .l,pclft from this. 

Sore and Danmu are located along the escarpments of Sore-Geba ri\·er valley. 

In generJI. the fl\er valleys belong to twO m:lln tsetse be .. ts. namely. AbayfDidessa and 

B;.tro/ -\r.:obo. Blrblf ;.tnd Scre-Geba nvers belong to the I'ller fly bell. Geba ri\·e:- t3Ke" :;or-= 



from the left LO form Sore-Geba and empties further down in to the Birbir riyer. 

The altitude of the three river val!eys range from 1300 at the floor to 2000 masl along the 

escarpment of the valleys. The annual mean minimum and maximum temperatures of the 

river valleys ns about 12°C and 26°e, respectively (Berhanu , 1998). The annual rainfal! is 

above 1100 mm (NYlSA , 1996). 

The upper Didessa river valley is adjacent to the Ghibe/Omo tsetse belt where multiple drug 

resistance of T congo/elISe was reponed (Codjia el at., 1993; Rowlands et al., J 993; Leak el 

al.. 1993: Mulugeta el al., 1997). The area is also the upper most limit where Afewerk el al. 

(2000) has reponed similar findings. On the other hand, there was a report of trypanocidal 

drug failure at Keto Settlement area (I\TTICC, 1996). 



Eritrea 
Legend 

A AbaylDidess:J tsetse bel! 

B B:Jro/Akobo tsetse belt 

Sudan C Ghibe/Omo tsetse belt 

D Southem rift v:JlIcy tsetse belt 

Somali 

, Kenya . 

Figure \Iap of Ethiopia sho\ving tsetse belts bhaded in dark gray) and ~tudy J.reas in the uppa 
Dide~sa river v::liley (I) and Blrblr and Sore-Geba fiver valleys (2). 
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3 .l.1. Y ege tation 

The habu<lt or several species of tsetse in western Ethiopia is associared with high grass 10\\ 

tree sJ.v:lOnah ~lnd bamboo zones. Among the tall grasses. Hyperrhenia spp. Hyperrhelia spp 

:1Od Exorheca spp are common (Langridge. I 976!. The main channels for [he extension of 

tsetse to highlands are the river valle\" and associated vegetation. - - -

3 .1.2. T se t se and trypanosomosis di s tribution 

Two species of tsetse occurred In the upper Dldessa \·alley. Th,ese are G. m. 5lfbmorsiwns and 

G tachmoides Er:elens. 2000 1. 

As regards to to?anOSOmosls . T. congolense. IS the most dominant followed by T. dmx a.'1d 

T brucei :\egaetal.. 199- : :\ega. 1999). 

Birblr rIVe:- v::J!e:y. on the other hand. IS infested \v'lIh [mee species or tsetse flies and G. 

pa!!it:'!pes l~ ,t.e most Imponam species follov,;ed by G. j~ISClpes :~~15Clpe ' T~e y<!l!e:. Jlso h.1s 

~ ';e:-:, ! 'x '::e:-:sHY o f G. m. s!IOmOrSLUl1Zs :\TTICC. 1996,. b ffi2.ny 2IeJ..::i which are close to 

r:...:-::--.er ':0\'. r: the '. J!Jey. Sore~GebJ. nyer IS mfesled wl~h only G. f.fl.lsCipes :\TTICC. 1998). 

3. t.3. Human and li\estoc k p o pulati o n 

':(-.J~e ,,~r:;e::1~:nt. \·!.iJ.ge I. Ego Korele and Sore settlement areas :!:e mh.1i)l[ed by ~eHlers 

: omin g. from:he drought smcken northern part of the coumry. The rest of the areas 1 Loko, 

crJ.ug.'{ ~ower !C) WIdely J.pplie,j dunng crop production In western pwl of [h~ country J.nd [he 

~1 .::: • ..:.bi.:::. IJ;' ':::-""'Lg::t po\;.e IS essen(iJ.! for plowir::; of r.e;l\:. \'ertlsol Sl:ngenber.;h. 199: . 

.-\ 'C"_. i;: ~:x ,:mi::on ":~.H:ie..L'c esum::lted to De J.t r;sk or" con.rJCHng .. lr:im<.:~ (r:pano~omosis 



3. 1.-l. C r o p production 

Western Ethiopia is suitable for agricullUre except for some waterlogged areas, In [he 

lowlands. maize and sorghum are the main crops while the hllghland is predominantly coffee 

producing area , The predomJnant farming system in the highlands is characterized by mixed 

livestock and crop production. 

3.2 . S tud y design 

3 .2.1. Que s tionnair e s ur vey 

A [mal of seven areas. namely, Kone settlement, Loko. Shobe, Village I settlement, Ego 

Kofele settlement, Sore settlement and Darimu were selected for a questionnaire survey, In 

FebruaryIYlarch :2001, about 67 farmers were interviewed using a questionnaire to collect 

preliminary information on herd composition, major animal health problems . livestock 

management. socio-economic activities, sources and usage of trypanocidal drugs and 

suspected drug failures (see Annex I). 

3 .2 .1 . Cross sec ti onal st udy 

The main aim of the study was to determine the prevalencl:: of trypanosome infection and 

select area..'i for isometarnidium block treatment studv, Cross sectional stud\' was carried out . . 
o\er 90.f randomly selected animals found In Ka ne settkmem. Loko. Shobe. \'illage I 

settlement. Ego Kofele settlement. Sore settlement ::md Darimu between end or February and 

mid \1a.rch': lOt. To determine the sample size required to conduct the cross sectional study, 

the follOWing: formula was used (Thrusfield. 1995). 

26 



- P) r 11 

\Vhere: 

n = sample size; t= Student's t-value (e.g. 1.96 at 95% confidence level) : P= estimated 

prevalence of trypanosome infection : L= accepted absolu te error or precision (e.g. 5%). 

Blood samples were collected from the ear veIn of each animal into heparinized capillary 

tubes. After capillary tubes were sealed at one end using a placticin. they were centrifuged at 

11.000 rpm for 5 mjnutes. Once the pev was recorded. the contents of the capillary tubes 

were expulsed onto microscope slides by breaking the tubes . using a diamond pen. slightly 

below the buffy-coat layer. The slides were then examined for trypanosome parasites us ing a 

phase contrast buffy coat technique (ylurray et ai., 1977). In case of parasitaemic animals, 

species of trypanosomes \Vas Identified uSJOg Giemsa st::uned thin blood smears. 

3.:!.3. fso m eta m i d i um b lo ck tr e atm e nt s tudy 

Based on results of the cross sectional study. Kone senlement area W;}s selected for the 

isomet3omidiuffi block trcoaLment study using a pUrpoSi\'e sampling method because it had a 

trypanosome prevalence above 209"c. Although \'ill.:!.ge [ had high prevalence of trypanosome 

infection. It was excluded from the isometamidium block treatment study for 10gistic:iI 

reasons sinc(!' it was far J\1,'av from the ;";TTICC. Isomew.midium block treatme:l[ study \V:J.S 

conducted from earl v Aonl to end of Julv :!OOJ. . . . 

Kane settlement area has three separate villages. namely. Cheleleki. Kolu and Burka. 

Although all the three village..; :lre surrounded by tsebe :nfeS[l~d bu"h. they are located in such 

a \va: thiH Cheleleki is ioc:ned in between the two villa-ges. namely. Burb and Kolu. During 

rr.e study. it appearcod that thcore was J v3ori3o[1on in the degree of exposure to tsetse rlies among 

herds bet\\-ee'n the nj[ages and herds within the samt:! \·illage. The reason for this observation 

.. \ a.; th.lt dur:.ng the time wr.en the study \vas conduc(ed. there \Vas J. scarcHY of gr:lzmg area 

smce more gr:lzmg land w:!s changmg to cultivated land. Therefore. [he ~!tuJ.tJon was pushing 

,he g!":lz;n~ ,Ire.! into t.:;ebe Infested Du::!h. Apart fiOm :hl~. It was not po::isible for (.lrmers to 



manage large .herds and as a resuil. coHective herds were often split imo smaller groups and 

graze in less cultivated areas. 

All the three villages fOllnd in Kone senlemem area. namely, Cheleleki. Kolu and Burka were 

included in tht~ study and a total of 300 animals (100 from each village) were selected usi ng a 

simple random sampling method. Two weeks after the cros.:; sectional study (day- I-1.). all 

animals were blanket-treated with diminazene acetUfme (Diminazenew . Lot \'0. 5677. Exp. 

05-2003 . Farvc~t Laboratories B. V .. Bladel-Holland) at a dose rate of 7 me/kg bw to eliminate 

existing trypanosome infections. Cattle which are found In each village were then randonllzed 

m{Q 50 isometamldlUm trearmem and 50 control groups (Rowl.ands. 2000; Eisler et ai., 2000). 

Alilmals were grouped after owners were allowed to draw a random number. Animals in each 

group v,:ere ear-tagged using ~ello\\' plastic tags. which allow easy idemirication of animaJs 

during each field visa. 

After twO we~~ks (da\' 0), one eiQUD was treated with isometamidium chloride (Veridium-'·\ . . -. 
Lot \'"0. 31 .4.1. Exp. 06-2005. Sanoti Sante :--:utnrion Animale, L iborne. Franc::: at a dose rate 

of 1 mg'kg .lnd the other group was left as untreated controL Dimlnazene .,..~ and 

\-endium-'·· ar'~ among the most Widely used rrypzlOocldaJ drugs In Ethiopia. \'endium':"M was 

Bod~ \\elght of e..lch <!n!mai was estimated using hem gmh. measunng rape (Amra er at .. 

. 9S, Tr.e t" ... 1~ ~:oUp'i of c:lule "vere herded together to ensure simila.r le\ eb of disease 

challenge. EX:.lmmation of JnJr::a.ls for trypanosome mIection \\i:!S conducted e\·ery two 

weeks. sra.r~ir..;; irom the day of blanket treatment ·day-j.! ) up to 12 weeks following 

lsamet_lI:h":lUlTI block tre:u=nem which was day 0, P. :8 . ..12 . .56. -0 anc S..! CJuie were 

e'UIr.lOed. for trypanosome mte'::lOn uSing the methods deSCribed 10 the cross secl.!onai study. 

,4.P<lJ;; :ror:: thiS . se--::. age. ':::.te or treatment With trypanocidal drugs and dosage lIsed \\.:as 

recordeC. 

In e;lcn ~:,.uf. cJ.ttle which were found to be IOfected \\l!h !;~!panosomes \\ere trei.ued with 

clmm;uene ao:eturate at a dose rate of - mglkg bw. The efficacy of diminazene aceturate 

tre:lt.-:1e:-:t \\ .!~). there[ore. lScen..lmed on the basis or whether par::tSH3emla followed e::lch 

"':!mm:ner.e J.ceu.:rJ.te treaur.ent of Jny cJ.E\e on cay O. 14. : 8. -1:::.56. - 0 and SJ 

:s 



3 .1 . ..t. Tryp::tnocida l drug re s i s tance t e s ting In mice 

Blood from nine parasitaemic cattle al Cheleleki (tag No. 53 and 87). Kolu (tag Ko. 131. 154 

and 19..t) and Burka (tag Ko. 137. 261, 277 and 284) of the lsometamidium treated groups 

were subinocul,ared i.p. into mice. Out of the nine infected blood samples inoculated, three 

(33.3%) were :lble to grow in mice. The isolates were coded according to WHO (1986) as 

,,!BOIlET/OI/BLiRKA 261. MBOIlET/OIIBLiRKA 237 and YlBOIlET/OI/KOLU 154. After 

the isolates \Vere sub-passaged three times In rruce, one isolate from Burka 

(YlBOflET/OllBCRK.A 261) was used for dru2 sensitjvirv tesrin2 in mice USln2 a single .... ..... .... .... 

discrimin:nory dose of isometamidium chloride (lmglkg bw) and diminazene aceturate 

(20mg/kg bw) (Eisler er (Ii.. 2001). 

Groups of 6 mice each for diminazene acetur~ue and isometamidium chloride and one control 

group of 6 mice were inoculated i.p. with the trypanosome isolate to be tested (Eisler et at.. 

2001). Twenty-four hours after inoculation of the trypanoso rnes. trypanocidJI drug treatment 

was administered to the treatment groups by the i.p. route. FollOWing drug treatment. 

parasitoioglCJi examination of a wet blood smear. obtained f:rom the tJils of the mice. was 

conducted twice a week uSing phase-contrast microscopy of magnification x 250. When 

par:lslt.1emias were observed III the comrol mice. the number of days to p:.1rasH3.emia were 

recorded J,nd [:1e mice euth::ma"ec. The tre:.ued group!:: were followed un111 J rebpse occurs. 

Re$U~b were lnt~rpre(ed with the follo\\ 109 conditions Eisler ,'!l al .. 200 I J. If a! ieJS[ 5 Out of 

the 6 control mice are not parasnaemic. !he test is repeared. Likev .. 'ise. if more than one 

control mouse dies pnor [0 detection of parasitaemia. the leSt is repe:ltt!d. If one control mouse 

dies Fior to detection of pJr'JsaaemiJ. the test is \"a.lid pro\"id~~tI that parasu",eml;.J. IS detected 

In ..111 of the remJlOing 5 mice. 

A trypanosome Isolate was con~idered as drug·sensime If at least 5 out or the 6 treated mice 

o.re cured. e. they remain aparasitaemic until the end of the 60-d3.y observation penod. ff 

re ...... er thar. 5 mice Jre cured. the isol:.lte may be considered iO express res!!::t:lnce In mice to the 

,::,"sage u'i~d. If one te.,t mouse dies pnor to dere.:uon of parasH:lemIJ. the Isob.re I:) 

(onsll.ie:-ed J .... drug-sensll1vc n" Jt lea!:.t .1 out of the remJinlllg 5 treJ!cd mice :lre cured: If 

fe'.\er than J of the remainmg 5 mice J.ie cured. rhe isolate ma\ be conSidered to express 

reslstJ.nce In mice to the dosage used. 



The three trypano!:lome isolates were then stabilized in liquid nitrogen In case if the study 

requires funher inveslI2arion. 

3 . 3 . Dat a ana l y s i s 

Data on questionnaire survey were presented llsing frequency distribution and percentage. 

In cross sectional study. the prevalence of trypanosome infections was caIcul:l.ted as the 

number of parLl.'iitologtcally positive animals as e:~amined by dark ground phase contrast buffy 

coat technique- (~ lurr3y et ai .. 197;) over the total number of animals examined at a particular 

point In time multiplied by 100.95% CI was used when presenting trypanosome prevalence 

of the seven study areas. Haematological (peV) values of animals in the seven study areas 

were presented using percemage and 95% C1. Student's [-test and frequency distribution \Vere 

used when comparing the pooled data or pev values of aparasttaemic and parasitaernic 

~mimals of all the seven study areas. 

Dal.! from isometamldium block treo.tment studies were presented as trypanosome prevalence. 

trypanosome Incidence rate and cumulative incidence r:lte. Trypanosome pre\'aknce was 

..:a1cuL.uej IP. ~he :-.Jrne \\ay J.:-. In the cross sectional study. \fean trypanosome pre\-J.lence '.vas 

calculated to compare study vI!lages during 8 weeks period as the average 01 ;he two-weekly 

:;-:. ~anc!:lome pre';alcnce dUring day 0-56. The InCidence r~He of trypanosome Infection at the 

eIghth ';,-eek of l~Omet:lmldium block treatment study \\ as calculated as the ratio between the 

nu:-:-trer ",f ne'.\ CJses or trypanosorr.e infections and the sum of cattle-Ja~!:I at rl::.k dunng: the 

eight weeks period. Trypanosome incidence [ate difference and inCidence rate ratio between 

the homcwIT'.Jdium chloride tre:ued and control (untreated) group.s of coule '.''- J.-. Jnalyzed 

..lslO~ .1 95C'c Cr. SInce .lit animal5 at each village were nor presented at regular ime[\ab. the 

cumulative inclIjence rate was calculated as the numbe:r of animals which contrJ,ct 

trypanosome Infection :It day t and before divided by the num'ber of animals at risk at the stan 

of the study rmnus half the number wuhdrawals. When calculating the cumulati\-e Incidence. 

~~ W;lS assum!!d rh;l[ :,dnJt!\e do..,e of dlmmazene acelUrate deJ.r~ all the Inrecnons diagno~ed 

.lnd as a resull. repeJ,tej miecHons of an aOimal were treated as ne\\ cases . .\kan ,:,Iopt: of 

PC\ vJ.iues . .\OJ 95c- CI \\ere used to assess for lny change In PC\' value of the 

some[.lmJdium treated anJ. -:omrol groups of cattle over is wet~ks penod. 



Drug resistance of trypano~ornes agamst isornetalTIldlUrn chlonde, In village cattle in the field, 

was assessed llsing survival analysis of time: the time to first detection o f trypanosomes 8 

weeks post treatment with isometamidium chloride at 1 mg/kg bw (Eisler et al., ~OOO). 

According to Eisler (2000), survival analysis of time provides a rapid and accurate assessment 

of !sometanllchum ch10ride resistance in the field and the Impact of isometamidium 

prophylaxis relative to no prophylaxis. :Vloreover. It is applicable not only to those 

trypanosomes [hm are infec[lve to mice but also to all species and strains, which are 

pathogenic to caute. 

Based on Eisll!r 2000). survival analysis was used to address the following three practical 

questions which cattle keepers are facing: 

\\'as challenge suffiCient to \\'arram prophylaxIs in the study \'i ~l age5'l 

Was there evidence ofisometamidium resistance in each study village? 

If reSistance '.\JS suspec ted. had the drug nevertheless sufficient effect to m "e its use 

wor:hwhile-~ 

The time after prophylaxis by which 25 C"c of the he rd be.:ome~ Infected. 

The proportlon of c;:m!e becoming Infected by 8 weeks followi ng prophylaxis and. 

T'Je rJ.tlo of tr.e mean hJ.z.:.rd rate for the sentmel and prophyb\lS herds o\'er weer...s 1-8. 

Finally. sUfnval data WJ~ interpreted as foJlo\l,:s ( Ei ~ler ec 0.1., :WOO); 

li "I!'.\er lr:..lr. :.s.:c of ~ent;nel cJ.ule bec3me inft:cted \\ Hhin ) \\ ee},;,s or ex?o~ure. then 

(~J.l:e:1;e \\,:.s IOsui:ic!e:1t [0 \\ JrrJnt IsometJrnldiu::; ;rophy!J.x!s. \\hl..-:h would be 

l!r:.de:-'I:'".J.bie 011 gr'lunds of co ..... possible Side dfecb .J.nd ur.:1e,:e':i~J.ry c.rug pre:.:;ure tending to 

d\!velop drug reSl~lJ.nce, 

, . 



It more than 1.5'1(: lsome~amidium treated cattle became infected within 8 weeks of exposure, 

this was strongly suspicious of the occurrence of drug resistant trypanosomes, provided there 

was good evidence that the drug was administered correctly. which was proved using close 

supervision when the drug was administered. 

Where there was evidence of drug resistance on the grounds of the number of isometamidium 

treated cattle becoming infected within 8 weeks of exposure, it may nevertheless be worth 

contmumg prophylaxis in situations where the ratio of the mean hazard rate for the senti nel 

and prophylaxis herds over weeks 1-8 was greater than 2. 

Accordingly, the 25% survival time: the time by which 25 % of the animals were parasitaemic 

as a result of trypanosome infection. after the st::trt of isometamidium block treatment study, 

was determined using a software (Stma Corporation 20(0) as follows (Klein and 

:Vloeschbef!!er. 1997). 

pfi 
pth percentile = -;=== __ 

\1 S Up ) f Up) 

where g is the Greenwood POintwise standard error esrimJ.te for SUp! :md jfrp) IS the 

e:;;::m.:.ted der.:my function at the pth percentile. The upper confidence limit for pth percent ile 

\Va!) defined as the first time at which the upper confidence limn for Sa) (based on J Ln{ -Ln 

Stu} tfClOsformanonl IS less than or equal to p. and slmdarly. the lower confidence limit \\'a:; 

defined J.S the iirst time Jt which the !O\\-er contidence limn of S(t) i:; less than Of equal to p. 

95"" cr WilS t.:sed [Q analyze [he difference between the :!5 C7c sun·jval [lines 01 the control and 

isometJmidiull1 trelted c:mle. 

The proport ion of cattle becoming infected by 8 weeks after isometarnidium treatment was 

..: .. J.ico..:: .. ltej as the number of cattle infected (failure) dUrIng 8 weeks afrer the stJrt of 

Isometamidium block treJ.tment swdy divided by the total number of cattle presented at day 

1.+ when the ti.rsl easelSl d!;lgnosed. 

\1ean haz:lrd rate ~md hazard. r:.ltio of the cont rol Jnd i.::.o metJ.Jll1d ium treated groups of cJ. ttle 

l)\'ef S weeks penod Wefe CJ!cu!ated as follows (Ffankena Jnd Gra;lt. 199-1. 



· no. became infec ted (failu res) 
,\ lean h3zard rate (hi) :;;: 

L li(total time at risk) 

Hazard ratio 
hi (contro l) 

hi (treatment) 

Since all survival urnes were not exactly known. Kaplan-Yleie r survival curves were plotted, 

for the control and isometamidium treated groups of ammals found in the three villages. to 

eSlimate probability of su[\"]\' ing up to 8 weeks PO!)t isometamidium block treatment study 

lFrankena and Gram. 1997). Log4rank and W ilcoxon (Breslow) tests were used fo r statistical 

evaluation of the equality of the survivor functions of the comrol and isometamidium treated 

groups of cattle (Stata Corporation . '2000). 

On the orher hand. the efficacy of diminazene aceturate treatment was assessed on the basis o f 

whether parasitaemia follovY'ed two weeks after treatment of canle with the drug at a dose rate 

of -;mglkg b" .. ·. To analyze data on diminazene aceturate. trypanosome incidence rate and 

trypanosome infection recurrence rate (Rowlands. 1000) at each \"Ill:lge were compared using 

FI~her·.., exact test Stata Corporation . .20001. The test \\as llsed because some cells 10 Chl 4 

..,quare :J.ble h3d expected volLies or" less than 5 Tryp.mosome infection recurrence rate WilS 

defined .1" the: proportion or animals (c3uJe) which were found mfected with the same species 

of trypanosome among the total number of animals which were treated with dimmazene 

o.ceturate at a do.;,e rate of-mglkg bw before t\ .... o weeks. 

:'ieJ.n rel.lpse- Intervals (days::SD) were used to analyze drug sensitivity test results 10 mice 

uSlOg the ~.Ingle discriminatory dose of diminazene aceturate f:Orng'kJ b\\) and 

isomeumidiLffi chloride Imgikg bw). 
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-1o R ES LoLTS 

-' . 1. Qu est i o nn a i r e s u r \"e y 

.-\ [Otal of 6- farmers who li\"e JO se\-en areas located along three fi ver valleys . namely, 

Didessa. Sore-Geba and Birbir were intef\:iewed. They "'ere mainly questioned on herd 

composition. mJJor animal health problems, livestock management. Soc!o-econornIC 

;l..:unues. source:,; Jnd usage of trypanocidal drugs and thei r efficJ.cies. The quesrionnmre w:l.5 

Jdmimsrered in February,\l arch J:ool. The response rate was 9 ~c and there was no apparent 

di fference between the responses of the seven area$. 

AboLH ';3("", 0: the mformants who panicipated in the questionnai re survey came from the 

'.setse and trypanosomasis affected areas of the upper Didessa valley 

-I. 1.1. Her d comp os i ti on a nd m ajo r h eal t h pr obl e m s 

problem. The mternewees chari..:.cterized the disease, among man~ other signs, b~ emaciat ion, 

occur ![! the dry ~ 5c;. It the Si..:.r.. of the :-J.1O ;;eJ.Son ::nd 3 ~ c-c dt.:ring bOlh ~~;;'S;C':1~. A: least 

-co e " ...... "'r~e~' 've p
-," ""e '0 dO,t'·'e-en,'"e "e' -" i_ ........ , ,..,ho'r h"on- t""·".- 'I · ~ IUnn "..... ..c I~ ••• ,:," ' ..... ~'-.. -I,. • .. -::..... ........ . .... '}':; .. , .. ~ ..... ,l .... ;: • • 

tr;.panc.;omo ... iS occurred lr. the area.1 long !.Ime Jgo \'TIICC. 19~9: Shngenbergh. 199~ /. 

f.lrmcrs believed [hat the magnitude of the dl5ease \\as getting v."orse In more recem years. 

'-
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Disease 

Major diseases affecting livestock as reported by interviewees in seven areas 

along three river valleys (Didessa, Sore·Geba and Birbir), in western Ethiopia. 

in F ebruaryIY!arch 200 I. 
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Figure 3. Major signs of trypanosomosis in canIe as reponed by interviewees in seven 

areas along three ri\'er valleys (Didessa. Sore-Geba and Birbir). in \\"estem 

Ethiopia. in F ebruary'Y!arch 2001 . 

4 . 1.2. Lives to ck management 

All me fanners reponed free grazing of livestock as the only source of feed. Over ;6% of the 

animals graze in the surrounding bush areas. In 42°~ afme cases. the watering points were not 

far away from the villages. 

4.1.3 . Soc ia-economic acth' ities 

Seventy two percent of the interviewees reported mixed crop and livestock production as the 

main source of income and 60°0 of them kept animals as a source of milk and drought power. 
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-l.l.-L usage or tl~y p a n oc i da l dru gs 

Fifty seven pt~rcenl of the farmers interviewed used trypanocidal drugs for the last 20 years . 

Howeve r, they indicated increased usage over the last to-15 years . Over 70% of the f:lrmers 

reported that each animal was treated for trypanosomas is at interval of 2.5 - 3.5 months (Fig. 

-\.). Otherwise, 79% of the animals were treated one (Q two months before the questionnaire 

was administered. However. out of the total animals treared for trypanosomosis, the farmers 

reported that 3.+% of them did not recover from the disease. On the average. each farmer 

spends 7 Birr (O.S USD) to treat an animal once. 

:\inety five percent of the respondents used isometamidiurn and diminazene to treat their 

anim.:!ls against trypanosomas is. Eighty five percent of the farmers replied that trypanocidal 

drug treatments \Vere applied (Q sick animals. According (Q the questionnaire, trypanocidal 

drugs were applied in S% of the cases by farme rs themselves, 43% by animal health personnel 

and 49% by other uncertified individuals. From the responses of the farmers. -l5% and -1-0% of 

the diminazene aceturate and isometamidium chloride treatments were used below the 

recommended doses. respectively (Fig. 5). On the other hand. about -W0C and -I-SC'c of the 

fanners reported that they did not have any idea on the dosages of diminazene aceturute and 

isometamidium chloride. respectively. )lone o f the f.:u-mers interviewed voiunteered to ~ho\\' 

any trypanocid:lI drugs. 
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Time intervals (months) 

Time intervals between trypanocidal drug treannents reponed by the 

interviewees in seven areas along three river valleys (Didessa, Sore-Geba and 

Birbir), in western Ethiopia, in FebruarylMarch 2001. 
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Dosage of trypanocidal drugs reported by interviewees during the 

questionnaire survey in seven areas along three river valleys (Didessa, Sore­

Geba and Birbirl, in western Ethiopia, in FebruarylMarch 2001. 

NB: Correct dose - one sachet of diminazene aceruta[e or ODe tablet of Ethidium 

bromide/chloride for ODe adult cow or ODe sachet of isometamidium chloride for 10 adult cows. 

Under dose - ODe $aChel of dimina.zene acetumte or one tablet of Eth..idium bromide/chloride for 

more than two adult cows or ODe sachet of isometa.m.idium chloride fo r 15-20 adult cows. No 

idea - when farme~ have no idea for the specific question. 

4 . 2. Cross sec tional st udy 

4.2.1. Pa l-a s itological findings 

[n order to select areas for the isometamidium block treaonent study and assess drug 

resistance in the field. a roral of 904 canle in seven areas along three river valleys. namely, 

Didessa, Sore-Geba and Birbir were screened for the presence of trypanosome infections. 

Parasitological results are presented in Table 2 . 

. Among the seven areas. a trypanosome prevalence of 21.3% was recorded in Kone seruement 

area. However. it was not significantly different (P>0.05, CI = -0.023-, 0.150) from the 15% 

infection rate recorded at Village 1 in Keto senlement area. :Sevenheless, a total of 52 

trypanosome infections were detected in Kone senlement area. Seventy five percent of the 

overall infections were due to T. congo/ense. 11.2°10 due [0 T. vivQ."(' and infections due to T. 

brucei alone and mixed infection of T. congolense and T. vivax accounted for 1.9% each. 

39 



Table .2 

Parasitological results of the cross sectional study conducted in seven areas along three river 

valleys (Didessa. Sore-Geba and Birbir). in western Ethiopirt. between end of February and 

mid ~larch 200 I. 

:'\0. of animals No. of Trypanosoma spp. diagnosed 950C 

SlUdyarea Noor 
Infected cr-

ammals Total % Tb To T, MLX 

Kone settlement N~ -, ,. 21.3 39 II I" 0.162-0.26-1 

Loko 100 3 3.0 0 0.006-0.085 

Shob<! 160 0 0 0 0 0 0 

Village I settlement 100 IS 15.0 I" 0 0 0.087-0.235 

Ego Kofele setllernent 100 0 0 0 0 0 0 

Sore settlement 100 0 0 0 0 0 0 

Danmu 100 0 0 0 0 0 0 

9()'! 70 7.74 3 5.1 12 0.061-0.097 

~B 'Tb=T-:-pun .. ,·wn., bru,~" Tc: T <'/>fIg"lmu, T,= T n\'ll-t •. \101= \L!'l:cd infection of Lr:.p.lnO\omc "11«"'$; 
'''0. of JnimJI, In(L~!ed t~\; , oT\.Tc 

-L1.1. Haematolog i cal find in gs 

Results of .. ht: haematologicai findings are presented In Fig, 6 and -. Accordingly. cattle herds 

tound In Kone settlement are:l had the lowest mean Packt!d Cdl Volume (PCV) \'alues 

compared with the other areas (Fig.6)' There \\as statlSticall:r significant dllference (P<O.05: 

CI = 0.286. ::.29) between the mean peV values of catIle found at Loko and Kone settlement 

JO 
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Study areas 

Mean and 95% CI af PCV (%) values af cattle during the crass secnonal srudy 

conducted in seven areas along three river vaJ!eys (Didessa, Sore-Geba and 

Birbir), in western Ethiopia, between end of February and mid \1arch 2001. 

A significant difference (P<O.OI) was observed between the mean PCV values in the 

parasitaemic (eI = 22.0, 23.0) and aparasitaemic (CI = 24.2. 25.4) animals. On the ather hand, 

over 36% of the parasitaemic and 45 % of the aparasitaernic animals had pev values greater 

than or equal to 26% (Fig.7). 
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Frequency distribution of the PCV (%) values of aparasitacmic and 

parasitaemic carrie during the cross sectional study conducted in seven areas 

along three river valleys (Didessa. Sore·Geba and Birbir), in western Ethiopia. 

between end of February and mid March 200 I. 

4.3. lsometam idium block treatment stu dy 

4.3.1. Parasito l og ical findings 

Out oithe seven study areas used for the cross sectional studv, Kone senlement was selected . . 
for isomeramidium block rreatmem study. Kane senlement area contains three \illages. 

namely, Chel e\eki. Kolu and Burka. The other six areas were excluded from the study for the 

reason of low trypanosome prevalence. Although Village I had high prevalence of 

trypanosome infection. it was excluded from the isometamidium block treannent study for 

logistical reasons since it is far away from the ~TIICC. 

~ .3. 1.1. Trypanosome pr e valenc e 

Fou.rteen days prior to the commencement of the isomeramidium block treatment srudy. a 

tot of 2 - . :'1 and 29 Lypanosome infecnons were diag:lOsed at Cheleleki. Koiu and Burka 



villages, respectively (T<.J.ble 3). Our of these . T. cOllgoieflse was the most prevalent 

tr)panosome parasite at Cheleleki (55.6%) and Kolu (5 2,-\,%) . T he prevalence of T. vlvax was 

-W.7% at Chel(~leki and 33.3% at Koltl. At Burka. each of T. congolellSe and T. vivax 

accounted for 4·+.8% of the total trypanosome infections. 

Table 3 

Parasitological results of Cattle 1-1. days prior to the commencement of isometamidium block 

treatment study .. at three villages in Kone settlement area located in the upper Didessa valley, 

western Ethiopia. 

1':0. of animals Mean No. of Trypallosoma spp. 95% 

Study are.l Vil1:lge Noof 
infected PCV diagnosed 

CI"~"" 
(%) 

ammab TOial <; Tb Tc Tv ~ .... I!x 

Kone Cheleleki 100 0-_ I 27.0 21.4 0 15 11 1 - 0.186-0.368 
!leulement 

Kel u 100 21 21.0 20 . .1 2 11 7 I " 0.135-0.303 

Burka 100 29 19.0 11.8 0 13 13 3-'''· '' 0.204·0.389 

TOlnl 300 77 25.7 11.1 2 39 31 5 0.207 ·0.306 

TtI:T bra"'!!. T~=Tnrw:mllm(l c;{lfIt"len.u: T~=r ,'IHL', ·=T ... • Te; ··=T ... - Tc: • • "= T\-Tb (21 Jnd Tb- Te (j 

• • . ',,) or .lnlm::.l~ Inr~~c[cd (<""r) . :"'11"\': ~h,"~d Inre~hon of tr;.pJno'ome 'p.:cle~ 

Stamng from dJy 0 up to dJy 8-J.. animals were examIned for trypanosome !nfectlon e\'erv 

t\\,O weeks Jnd parasitologIcal results are attached in Annexes II and III. 

Fourte.::n days prior to Isomeramidium block tre:ument study. all animals \1oere treated with 

dimmJzene :J.cetl![ate at dose rate of 7mg/kg bw. Ai dJy 0 or the study. there was no 

trypano:-;ome infection diagnosed at any of the three villages (Fig. 8. 9 and 101. Fourteen days 

bter. a £Otal of nYe trypanosome infections were detected at Cheleleki seven at Kolu and 13 

Jt BurkJ \"!l!J.g'~s. Out of the £Otal IrypJnosomes detected at each village. Che!e!ekl ;md Kolu 

had one: trypanosome infection in eJch of the isometalrudium [reated groups of cattle. There 

were three trypanosome cases in the isometamidium treated gwup of cattle found at Burka. 

As far 35 the species of trypanosome is concerned. T. \'ivax and T. congolellSe accounted for 

the two trypanosome infections detected in the isomet.lmidium treated groups of cattle found 

at ChekJekl and Kolu villages. re~pecti\"ely. At Burb. three or" the trypanosome mfectlons 

\\cre due £0 T. congolense. The meJn prevalence of trypanosome infectIOn dunn; the 8-week 

pened 3t Chekleki. Kolu ;lnci Burk:l vi1!3ges \\:)5 12.8c-c. 9.57% and II.OIC:-c in ihe control 

group'" of c;lnh~. respectiwly. In the isomet::J.midium treated groups. It WJS .1.5: rr. 5.-:: '",-, .lfiLl 

10.08'"· tor ChelelekL Kolu :md Surb.. respectively. 
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Figure 8. Parasitological results of the control and isometmnidium (I mgikg bw) treated 

group of cattle at Cheleleki, in Kone settlement area, western Ethiopia 

(March/April 2001). Fourteen days prior to isometarnidium chloride block 

treannem (white arrow), all animals were treated with diminazene acerurate 

(dark arrow) at 7 mglkg bw. CarrIe parasitaemic after day 0 were treated with 

dirninazene acerurate (7mgikg). 
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Days after isometamidium treatment 

Parasitological results of the control and isometamidium (1 rngfkg bw) treated 

group of canle at Kolu. in Kone senlement area, western Etlllopia (April 2001). 

Founeen days prior to isometamidium chloride block treatment (\"'hite arrow), 

all animals were treated with diminazene acetura1:e (dark arrow) at 7 mg/kg bw. 

CarrIe parasitaemic after day 0 were treated with diminazene acerurate (7mglkg). 
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Parasitological results of the control and isometamidium (1 rnglkg bw) treated 

group of cattle at Burka, in Kone settlement area, western Ethiopia (April 

2(01). Fauneen days prior to isornetamidiurn chloride block treatment (white 

arrow). all animals were treated with diminazene acerurate (dark arrow) at 7 

mg'kg bw. Cattle parasitaemic after day 0 w<;:re treated with dirninazene 

aceturate Cmg kg). 

-' . 3 . 1.2. Trypanosome incidence r:it e 

The incidence rate of trypanosome infection at the eighth week of isometamidium block 

treatment study was calculated as the ratio between the number of new cases of trypanosome 

infee ons in each group of cattle and the sum of cattle-days at risk during the eight weeks 

oeriad. On1 v ne'w cases were considered when calculating the 'incidence rate. The incidence . . -
rate in the control groups of carne. during the eight weeks pt..'Tiod. at Cheleieki, Kaiu and 

Burka was 1.1 %. 0.9% and 1.00 «" respectively. In the isameta,.llidium rreated groups of carrie 

it Wa5 0 . ..10'0. O...l~o and 0.8~0 far Cheleleki, Kolu and Burka during this period. respectively. 

There was a significant difference (P<0.05: Cl = -0.012 . -0.001) berween the incidence rates 

of the isomet.:uTlidium rreated and control group of carJe at Cheleleki. Similarly. the incidence 

rate ratio of the isametamidium treated to the control group of canie at Cheleleki was 0.398 

(P<0.05: CI = 0.1 - .. 1-. 0.856). However. neither the incidence rate difference nor the incidence 

rate ratio of the concrol and isometamidium rreated group of canle was significant for Kolu 

and Burb. \illa.ges. 
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.. L 3. 1 .. 3.. Try pan 0 S o.m e c um u I a t i \' e in c id e ne e r a I e 

All animals at each village were not presented at regul ar interv;Jlls. Therefore, the cumulative 

incidence rate was calculated as the number of animals which comract trypanosome infection 

at day t and before divided by the number of animals at risk at the start of the study minus half 

the number withdrawals. When calculating the cumulative incidence, it was assumed that 

sanative dose of diminazene aceturate clears all the infections diagnosed and as a result. 

repeated infections of an animal were treated as new cases. 

The cumulative incIdence rate of trypanosome infection varied over time with village and 

group of cattle with in a village (Fig. II. 12 and 13). 

Eight weeks after the start of isometamidium block treatment study. the cumulative incidence 

r:lte was .. +'2.7%, 36.6% and 50.8 % in both groups of cattle <J.t Cheleleki, Kolu and Burka 

villages, respectively. In the comrol groups of cattle, the cumulative incidence rate at 

Cheleleki. Kolu and Burka villages after eight weeks period was 63.8%, 46j% and 52.1 %. 

respectively. On the other hand the cumulative incidence of the isometamidium treated cattle 

at Cheleleki. Kolu ;lnd Surka durmg eight week!> tIme W:.lS :2~ . ..!(""'c .. 26.1 ~c and ...l9.5C;-c. 

rcspectl\el~ The dlI"ferences In cumulative incidence rates between thl! comrol and 

Isomt!tJnlldlUm tre~itt!d groups of cattle. 8 we~ks Jfter the start of Isomci:.tmldium block 

treJ.tment study, wert! OAI-l-. 0.199 and 0.031 tor Cheleleki. Kolu Jnd Surka villages. 

re~pect!\·ely. 

At Cheleleki. -I-3.3C;-c and -1-0% of the total Infections In the control group \ .... cre Que to T. 

c())!zolt'llse and T. ,,·iwx .. respectJ\·ely. HO\I,-cver. cach of T. brucei, T cOllgoitm.se and T. \'imx 

accounted for 'r 3% of the infections In the isomet;!midium tre:.tted group of ca[lle 3t 

Chelt!iekl On tht! otht"r hand. 6j.2C"c and 60~c or the total mfe::tion:. in the t:omrol groups of 

cattlt! Jt Kolu and Burka. respectively, were accounted for T. cOllgoiellse mfections. In the 

tre:l.Iment group" of c:mle J.t the"e two Villages. T. cOIl~olt:!llse agJin JccounreJ. for 83.Y"c and 

66.of':"c of tht! lllIt!CtlOns .. respectively. 
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Figure It. Parasitological results of the control and isometamidium (I rnglkg bw) treated 

group of cattle at Cheleleki, in Kane settlement area, western Ethiopia 

(:vtarchiApril 2001). Canle, which became parasitaemic after day 0, were 

treated with diminazene acerurate (7mgfkg bw). 
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Parasitological results of the control and isometamidium (\ mgkg bw) treated 

group ofeanle at Kolu, in Kane settlement area. western Ethiopia (Apri1200J). 

Cattle. which became parasitaemic after day 0, were treated with diminazene 

aceturate (7rng:kg bw). 
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Figure 13. Parasitological results of the control and isornetHrnidium (1 mglkg bw) treated 

group of canle at BUTka. in Kane settlement area, western Ethiopia (April 

2001). Canle. which became parasitaemic after day 0, were treated with 

diminazene aceturate (7mglkg bw). 

4 . 3.2. Haematological fi n di n gs 

Haematoiogical findings are summarized in Table ~. 5 and 6. The mean slope of the pev 

values of the control and isornetarnidium treated groups of cattle was used to compare the 

change :n PC'.' values over time. in the isometamidium treated groups of came. the mean 

slope was a positive value. Similar picture was noticed in the conrrol groups of cattle found at 

Kalu and Burka villages. However. conrrary \vas observed in the control group of canle found 

at Cheleleki. On the other hand. there was a significant diffe"ence (P<O.05: CI = -O.OTS . -

0.0039) berv;een the mean. slope values of the two groups of canle found at Cheleleki. There 

was no significant difference between these values in the two groups of canle found at Kalu 

and Burka. 



Tabk -I 

:vlean pev (%) and mean slopes of pev (90) values of the control and isometJmidium treated 

group of cattle at Cheleleki. in upper Didessa valley. western Ethiopia. 

Mean pev 
Group DayO Day 56 Mean slope I 

Control 25.1 -0.02551 

bometamidium treated 25.7 26.3 0.01531 

Table 5 

\{ean pev (%) and mean s lopes of peV (%) values of the pev (%) values of the control and 

isometanudium treated group of cattle at Koiu, in upper Didessa valley, weste rn Ethiopia. 

Y1ean peV 
Group Day 0 Dav 56 :-.. tean slope I 

Comrol 12.9 0.03029 

bomcranudiuITl treated ?' ? - .). - 25.9 0.03322 

Table 6 

\ leJn PC\" (%) :.lod mc;m slopes of pev (%) values of the peV (c:c) values of the contro l and 

isometamidiuITl treated group of cattle at Burka. in upper Didessa \'alley, western Ethiopia. 

~Iean pev 
Group DayO Day 56 .\ leJn slope 

CoOlro! :!3.9 25 .9 0.0~665 

IsometJ.midium treated 27.0 0.06000 

50 



-l. 3.3. Su rvival 3n ~1lysi s 

Twenty five percent survivo.l time was determined as the time by which 25 % of the animals 

become parasitaemic as a result of trypanosome infection (Table 7, 8 and 9). At Cheleleki and 

Kolu. the ~5 C1C survi\'J.1 time of ihe control groups of cattle was .+2 days. It was only 28 days 

for this group of canle at Burka. Similarly, the 25 % survival time of the isometamidium 

treated groups of cattle at Cheleleki and Kolu was 70 days. \Vhere as at Burka, the time was 

56 days. There wo.s no overlapping in the 95 o/c CI of the 25% survival time between the 

comral (e l ;. 28. -1.~ \ and Isometamidium treo.ted (CI = 56, S-l) group of cattle at Chdelek.i. 

However. there was overlapping in the 95 % C1 of the '25% survival times between these 

groups vI' co.tt le at Kolu and Burka villages. 

On the other h:.lnd, ~'2 .9% ( III-l ), ::W.09c (10/50) and 36.0% ' 18/50) of the Isometamldium 

treated groups of cattle at Cheleleki. Kolu and Burka. respectively, v_ere found infected with 

trypanosomes by day 56 (Sih week) of the isometamidium block treatment study. 

The mean hazard rate was calculated as the ratio between the number 01 cattle mfected with 

tt;. panosomes I failures) and the total time at rIsk from day 0 up to day 56 or the 

:sorr.eLlrruJiuITl block treatment study t Table -. and 9). The rTlt:::ln haz:lfd rates of the control 

ar.d bomet.unidium rreated group of canle tor Chelelekl we:-e 0.0 II ( ~~ ''2016 and 0.00..1 

11 253.1. re!lpectlvely For Kolu, the rates were 0.009 (18/197.1 and 0.004 (iOI231.f ), 

respe(t!\'eiy The meJn hJz~rd r::Hes for BurkJ \\ere 0.010 \ 10 18 201 Jnd 0.008 Il~I ~35: 1, 

respe..:uvely. 

The hJ.zard rauo \',,'a~ ~lmply the ratio of the meiln hazard rate: of the conr:oi to the 

!.:iometamidllltn tre:;:ned groups of cattle. Accordmgly, the hJ.zard ratio for Chele!eki and Kolu 

\"Jil..:ges :' 'r t:,e 8-week study peflod were ~, - 5 (0.01 JlO.OO.!) ilnd ~ .25 \0,OO9/0.00-l, 

respe:::m·ely. As for the Burka village. the ratio was 1.25 (0.010/0.008). 



Table 7 

;-' fean hazard rate and 25% survival times of control and isometnmidium treated group of 

cattle up to day 56 since the start of isomeramidium block treatment study at Cheleleki , In 

upper Didessa valley, western Ethiopia. 

:So. of ;\ I e~ n 25 % SUf"\' i \'al 

Croup 
su bjects l 

No. of fa ilure~ Time at risk hn:lrd ra te! 
lime) 

95 C;o CI 

Control -16 22 1016 0.011 42 28 -12 

Treatment 48 II ., - ~ 1 
-),)- 0.00-1 70 56 84 

Tota l 94 33 -'5.50 0.007 56 4' 56 

IT o!al number 0 1 c:mle presented at day 14 when the first case(s) diagnosed 

'::Tht! r::H!O between Ihe number of caule Infected with trypanosome parasilc!s (failures) and the [Ot.ll Clmt! at rISk 

from Jay 0 up to day 56 of the isometamidlUm block treatment stud y 

3The Hme by whu;h 25% of the anImals become parasLt:lcmic as a result of trypanosome Infection 

Table 8 

~le:m hazard rate and 25% survival times of control and isomerarnidium treated group of 

cartle up to dJy 56 since the start of isomeramidium block treatment study at Kolu. in upper 

DldessJ \·alle~, western Ethiopia. 

'\0. of ~o, of :\ Iean :!::: c-" Su ryh al 

Grr)up 
su.bjects l 

failures Time :It risk hazard rute: 
tinte l 

95 % CI 

Control '5 18 197-1 0.009 -12 '" 56 

T,e~tment 50 10 232.1 000' -0 .12 

Tornl 95 2S -'298 0.007 5(j -12 in 
Tot~1 number 01 can Ie presented at d~y P when the first easelS) dlagno~ed 

:..rh<! rJIlO b~!\\e~n :hl! numbe~ 01 .:~uk loie.;ted WIth tr~panO'iome p.HasICCS IfaliureSI and the total time J. [ risk 

from d.J~ 0 up to J.l~ 56 at the lsometlmid lUm block treltment study 

The lime b~ \\'h:o.:h 25, of:he :J.mm~ls become par~sl!lemic lS l result oi'r~plno~ome lnfe: :ion 



\lean hazard rate and 25 ~c survival urnes of control and isometamidium treated group of 

cattle up to day 56 since the start of isometamidium block treatment study at Burka. in upper 

Didessa valley, western Ethiopia. 

:\0. of :'- l ean 25 c-,S uni\3.) 

Group subjects ' :--" 0. of failurt'~ Time a t risk hazard rale! 
time} 

95 % C I 

C )!Hn' "6 19 18,0 0.010 ,8 1J .!~ 

Tre:llment 5, 18 ., ... . ... 
-,);)- 0.008 56 ,g 56 

TOlnl 96 37 -l In 0.009 ., ,8 56 

"Tr)l.l) :1umbe, of :.:mle presented.lt da~ I.! v. hen th: firsl,:aseIS, dllgnosed 

:The r:ltlO bet\\een the number of cattle infected \\.Ith u:panosome plfa.sitc:s (fJllures) and the totl! time It risk 

frt)m dly 0 up to dlY 56 of the isomelJ.mldium block tremment ~tud~ 

'The time b~ v.hlch ::;sq. of the animals become p3I::ISltaemIC J.S a result of trypanosome Infection 

K3plan·\Ieier surVIval curves (Stata Corporauon. :2000 \\ ere planed ior the control and 

lsomet;:llllldiurn tre3ted groups of c:Htle found at Cheleieki, Kolu ;;lnd Surka village.s. The 

e--1ua1Jty of the: surVivor functions dUring eight weeks after the: start of isometamldlum block 

:re.:Hme:n Study \\."as res.ed uSJOg Log·rank .:lnd Wlico:l(:on Sreslov,) rest.::. Suta Corporation. 

: ( 

A..:.:( :..:.;:;.;. results sho\\ec th;.t[ ~he probability to survive. eight weeks alier ;;he scm of 

\\:rhl:-:' \"lILge.s. Slgnliic3.nt differences were obtained betwt:en the: K3.pl:lO·\kler st:rVJ\"::l1 

e~~:::;::es of the comrol and Isometamidium [reared caule at ChelelekI P<O.OI and Kolu 

P<O.15 Fig. P .lnd IS). However. there was no slgniticam difference P>O.05 bet\\-een [he 

Sl:r;1\ 3.l esumJtes of the control and Isomet3m1diurn tre:1ted canle at Surka Fig. 16-1. 
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Cheleleki. in Kane senlement. pper Didessa valley, western Ethiopia. The 

equality of the Sti.""\'jvor functions of the control and isometamidiu.'l1 treated 

carrie. eight weeks after the stan of isometamidium block treatment study_ was 

tested using the Log-rank and \Vilcoxon (Breslow) tests (Stara Corporation 

2000). Both «sted indicated that the survival functions of the control and 

isornetamidium treated carne differ significantly from each oiber (P<O.Ol) . 

. , 
) -



1.00 ----===:-=~===~---~------'---

:c 
" .c 
e 
c. 

" > 

0.75 --

0.50 -

~ 0.25 --
~ 

'" 
0 .00 

Figure 15. 

o 20 

----, Treatment--
1<-_---, 

Con tro I········ •......... , - , .-..... 

Log-ranK. p<O.05 

Wilcoxon (3resiow). p<O.05 

40 60 80 
Surv iv al t ime (in da y s) 

Kaplan-\1eier survival estinates and statistical test for the equality of the 

sUf'\;vor functions of the conrrol and isometamidium created. group of carrie at 

Kalu. in Kane senlement. upper Didessa valley, western ELlUopia. Tne equality 

of the sU!'\;vor :U11c~ions of Ll,e conrrol and isometarrudiwn r:-eateri canle. eight 

weeks aner the stan of isometamidiurn block 11'eatrne:1t study, was tested using 

the Log-ran.i< and \\"ilcoxon (Breslow) tests (St.:ua Corporation 2000). Both 

tested indicated that e swvi\"al functions of the control and isometa.inidium 

treated carrIe differ significantly from each other (P<O.O:5 ). 
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Figure 16. Kaplan-Yleier SUT\;val estimates and statistical test for the equality of the 

srnrvivor functions of the control and isometarnidium treated group of cattle at 

Burka. in Kane senlemem, upper Oidessa valley, western Ethiopia. The equality 

of the sunivor functions of the control and isometamidium tre3ted carne, eight 

weeks after the stan of isornetamidium block treatment study. was tested using 

the log· rank and Wilcoxon (Breslow) rests (Slara Corporarion 2000). Barb 

tested indicated that the sunival functions of the control and isometamidium 

treated carrie do not differ significantly from each other (P>O.05). 
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...J. 3 .-l. E l'ficac) or dimin:.tzen e aceturl.lte treatment 

At dJ.y l-l prior [0 the start of the isometamidium block treatment stud y. all 300 can Ie In the 

thret: villages were treated with diminazene acelur::lte at a dose rate of ?mg/kg bw. Starting 

from day 0 up [0 day 8-l of the study, all cattle which \\ere fOJnd infected with trypanosomes 

were treated with dimmazene acetu rate at a dose rate of ?mg/kg bw. Therefore, the efficacy o f 

diminazene aceturate treatment was assessed on the bas is of '.\'hether trypanosome infections 

followed each diminazene aceturate treatment at day O. I .. t 28, 42. 56, 70 and 8 .. 1.. 

At day O. which was 1-1- days after dimlnazene ::l.cetur::ne treatment of all animals. the re was no 

trypanosome i.nfection diagnosed in cattle at any o f the th ree vi!lages (Annex II and 1l I). Two 

\\eeks later (;.ll day 1-1-). 25 animals were parasiraemic out of which 5 were at Cheleleki. 7 at 

Kolu and 13 ~It Burka. On the mher hand, -I--I- lit and 56 % of the total parasnaemias were due 

to T. congoiense and T. vimx. respectively. All the parasitaemlc animals \\ere then treated 

with dimmaze-ne aceturate at a dose rJ.te of ?m2/kg bw. Foui1c~en days later (::1t day 28), "22 of - '- . .. " 

the animals which were parasitaemic at day 1-1- \\ere diagnosed as aparasitaemic. The 

remaining thr!!e animals (mg no. 2-8. 261 and 23/) v.hich were all from Burka and had T. 

cOllf!oleme m the previous mrectlon were again p::uasitJerruc with rhe 5J.me ~pecles of 

trypanosome par:l5lle. At day 28. three of the T. cOllgolensc infected anim::lis. together with 

,the:- ':'1 ne'.\ nr'ections. were again treated with [he same dose- of diminJ.Zer.e .:cetur:llc Table 

LO .. -\i C.lY ..1.2. all the 23 anlma~~ were diagnosed aparJSHaemic but one animal from Burka 

lJg no.:- '.V.1S again p<lrasltJemlc \\uh T COIIgoiellSe Desplle ~reatmcnt \:.lth .sJ.me du~e of 

dimmazene aceturate. the ~mimal rem:.1ined parasitaemic wuh T .. cOIl,:?oit'llse up to day 56. On 

the other hand. two animals from Kolu (tag no. 15-1- and 1.31) were oarasHaerruc \vlth T. 

congo:ellse. one at day ..12 and the other at day 56. The two animals were treated \vuh 

dlminazene aceturate at ;1 do:-.e r::lte of -mg/kg bw Two weeks later. they wae ;lgJ,m 

;:f1..:gno ... e.1 p.~rJ...;it..!emlc \\!~h T cOIl'5oit:llse. There were no .:a':t!e from Chdt:lekl. which were 

diagnosed parasltaerruc twO weeb after treatment with diminazene aceturate. Apart from thiS. 

there '.\ere no cattle in any of the three \·jHages "\'hlch showed T. ~imx mfe.:uon [\\0 \\eeb 

f the cJule .. n le..bt. four week..., alter tre:.ltmem with clrninJzene aceturJtt: CompJr:sons or 

;:-::P:ml ':-'')rr.e :ncldenc~ rate and try panosomC! Infection recurrence rate ;:,howed that thc~ \\ as 

;:'1"", "i.:;nilk:mt Ji~~~re:nce P>0.05 between the two rat~>; at t:Jch of Kolu and 8urb. ! T Jble 



I J.oh.: tv 

Isometamidlul11 block treatment stud ... -: cattle parasltaemic after treatment with diminazene 

acetur3te at dose rate of 7 rnglkg bw. 

BurkJ 

Surb 
Bur)';.) 

Burk.J 

BUTka 
Burb 
Bur!.;;}. 

Bur;" .. 

Bur!' .. 
Sur;"a 

KoJu 
Kolu 
K !u 
:'::olu 

Kolu 

K.'u 

TreJ:ment ~i8 ;\eg. Te TC Te Te i"eg. TC 
Control .,-- ;\eg Te ;\eg TC :-':eg . :-':eg. 

Control 267 ;\eg. ;\eg TB - TV ~{:g TV ;.Jeg. TV 
Control 263 ;\eg. ;{eg TB-TV :-':f:g TV - TB ;\eg Seg 

TreJ.tmcnt 261 :-':e2. Te TC ;\c:g ~eg. :-':q 

Tre.lIment ::37 ;':eg. TC Te :-':eg :-':eg Keg ~eg 

Control .2~6 :-':eg. ;\eg. TV >-It:g. TV ~eg. :-':eg. 

Con{rol ::'11 ;\eg. T\· :-':eg. TB--T\· ~eg . TV "';eg. 

Comrol ::'08 :--ieg. TV :":eg TC ;...'eg. TV 
Treatment 19..! ;";eg. TC ;\e~ Te >-Ie!!: :-':eg. 

Seg. 

Tre:ltment 15..! ~eg. :-':eg. ~eg. TC TC Seg 

Clnlrol 153 ~eg. TC ~eo;;r :\'=g Te ;\eg. TC 
;\eg. 

C r-r,ro\ I ~ I ~eg. ;\eg TV ~o!g. TV :\eg. :-.'eg. 
:-':eg. 

TC 

T~eatmc:c{ gnups \\ere cattle \\nICn re.;;el\'l~d IsOmetJmldlUm chlOride Jt 1 mg/kg bw at dJ~ 0 and cOntrol groups 

were ,hQS!! · ... hlch .... ere lelt untre:J.ted v,lth isometamidlum chloTlde 

: F<Jurteen dJ.:.~ pr: If t, S!<lt: (' (the bl lck :re.Jtment swd~. J.II c:l!ik Jt.l.1I \lilages \\ere Ir~,J!eJ "'Ith dlrnlOazenc 



I .11)1': 1 ! 

Comparison be'tween trypanosome incidence rate and trypano:iOll1e infec tion recu rrence rate 

in cattl e which were sampled every two weeks for a total o f 1.2 weeks . at each o f Kolu and 

Burka villages. Kone sett lement area. western Ethiopia. 

Kolu Burka 

Da~ Try panosome Trypanosome p- Trypanosome Trypa nosome p-
Incidence rate Infectio n recurre nce va lue 1 inc idence rate infection val ue I , 

rate· recu rre nce rate 

0 0/99 0 01100 0 

1-1 '7 193 0 13/95 0 

28 3/90 0 11 /9 -+ 3113 0.37 '0;5 

.J.2 10/91 0 12192 II I I 1.00 NS 

56 15/92 1110 I .OONS 13/93 1/ 12 1.00 loiS 

70 6/91 1115 1.00 'o;S 1-1/92 0 

So 6190 0 3/90 0 

Fisher"s euct teSt: :--:S- not slgnlfic3.nt 

"The propOrllon .\ ammal.!. ICllll¢) \ .. hlch were found Infected \\\lh the:: same spec:es of tr}panosome among the 

IOtJl numbe~ of alllma]s trcJted with dlmlnuzene aCeturlle 1\\0 \\ eeks blCk 

:"\8' Fourteen dl.~!> pnor 10 Silrt of .he blo..:k Ireatment stud~. J.1t c.:ntle :11 J.1I vlilag:es were [relted \~lIh 

dimtnlzene acetur;.\[e at dose rate of -mg/kg b\\ CJ.uie. which were found p:ltlSllaemlc starting from dJy 0 

('\~\\Jrd". 'Aere tre-:Hed \\lth diminJ.Z¢ne la:ur:He It l dose (lIe or-mg/k.; b· ... 

·L-l . T r y p a n o c i da l d ru g r es i s t a n ce t es tin g I n m ice 

Blood from nine parasitaemic cattle at Cheleleki (tag No. 53 and 87)' Kolu (tag ):0. 131. 154 

and 19-+ \ and Surka (tag :\0. :'37. :261. '"277 and '"2 8'+) of the Isometamidium treated groups 

were sublOoculared Into mice. OU[ of the nine infected blood sample~ inoculated. three 

(33.3t;o) were able to grow in mice. The isolates were coded. according to \VHO (19861 as 

:\IBOliET 0. 'BL RK-'. 2aL 'IBOliETIOIIBLRK-'. 2r and \ IBOllET/OI/KOLL' 15-1. After 

the Isolates were sub·pas-:.aged three tImes In mice. one isolate from Surka 

r \IBOL'ET/OI Bl·RK . .l.. 26i WilS usee for drug sensitivity testing In mIce U.:ilng a smgk 

discnmtnatory jose of lsomero.midium chloride (1 mg/kg bw) and diminazene ::J.ceturate 

20mgikg b\\ t (Eis ler et lit.. 2001 J. The three trypanosome isolates were then stabilized in 

!iquIJ nitrogen In cao.;e If the study requires further In\esug:ltion. 

Results obtaUled ':ihowed !hat five aLIt of SIX mice In e:.lch of the diminazene ¥etur;l[e and 



re~pectl\'ely ~Table 12). SIX mice. infected but not treated, s~rved as control groups and 

similarly, five out of the six mice became parasitaemic 8.6±3.05 days post infection. 

Table 12 

Drug sensitivit.y of T. cOllgo/ense (MBOIlET/OIIBURKA 261) in mice treated with 

diminazene aceturate or isometamidium chloride using a single discriminatory dose (Eisler er 

al .. 2001) 

Drug 

Diminazene 
aceturate 

Isometamidiurn 
ch lo ride 

Dose (mglkg bw) 

20 

60 

l"umber of mice 
re lapsed/treated 

5/6 

5/6 

Mean relapse interval in 
days (+/- SO) 

11.6±1.34 

11.0:':3.0 



Tsetse control operation b very limited in scope in Ethiopia. It. covers only I-!S'c of the total 

tsetse infested <lrea of the country ().'TTICC, 1996). Therefore. trypanosomosis control by 

uSiOg imported trypanocidal drugs is the most widely applied technique of controlling the 

disease 10 the country. However. multiple trypanocidal drug re'sistance have been reponed in 

the Abay/Didessa tsetse belt in ~[etekel district. :\onh-west Ethiopia (Afewerk. 1998: 

Afewerk er al .. ::WOO) and Ii1 the Ghibe/Omo tsetse belt which is adjacent to the uppe r Didessa 

river vl111ey IClJdJia el ai., 1993: Rowlands tfl ai.. 1993: Leak el ai .. 1993; )"lulu!!eta er ai., 

199""". Ademe and Abebe. 10 press). Assefa and Abebe r.~OOI) have also reponed multiple 

drug resistant T. cOllgolellse In naturally infected donkeys In l\'orth Omo Zone. southern 

EthIOpia. 

The main objectives of the present study were to assess the trypanocid:J! aC[lVitles of 

dimmazene aceturate and isomeramidium chlonde and the ImpJ.ct of lsometamidium chloride 

prophyla..xls re~atl\'e to no prophyla..'(is in selected areas of the FlTCA project using cattle 

popubtIons under natural challenge 10 the field. Accordingly. queostior:n;:ure su;;.ey and cross 

se.:r!Onal s:t.il!y were conducted in selected areJ.S of the FlTCA proJect. nmlely. Kone 

seelement. L "':0. Sr.obe. YtJbge I 5et~!ement. Ego Kofele S('ulemenL Sore settiemem Jnd 

DJ.nmu. Based on the results of both sur.:ey". isomet..!mldlUm block tre:ltment study was 

conducted In three \'iJlages of Kane seu:lement are:!. namely. Cheleleki. 1\.01u J.nci Burka. 

5.1. Que!)tionnaire s urv ey 

Overall result~ of the questionnaire sun·ey showed that 95.5'"(; of the interViewees reponed 

~hOlt lr~. ;:';.lr:OS01TIC"IIS \\ 3:- J. !lenous problem to keep !i\·estl'ck in theIr are..!!). In :l questionnaire 

imer.'le·.\ \\ lth flrmers In ). tetekel distr:cL nonhwest Elhiopla. A.fewerk 1993 also reooned 

:~i.lt try?ano..;,\ )mosis \vas the r:rst most impon:mllivestock di<;e.lsc in the ..'..rcJ.. 

In [hI! :-,rc~erit r"in(Eng. all rr.e r"arrr;e:rs mtcn·iewed repo,:eJ thJ.t rrYiJ.mosomosis ~Jse" occur 

eaher in t:-:e dry .;ea-.on or start of the r;].!Oy !lCJsons or dUrlnJ both se:lsons .. 4.fe\\erk 1998) 

_lstJ re?or:cJ 'lmdar tindin.;s. 
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In the: present finding. 55% of the farmers replied that they used trypanocidal drugs for the: 

last 20 years. r.;{oreover, 95 '70 of the interviewees responded t.hat they used isornetarnidi um 

chloride and dirninazene acetu rate to treat their animals against trypanosomos is. This situation 

may indicate the severity of the problem of trypanoso mosis in keeping livestock in the study 

areas. Absence o f any tsetse control ac tivities in the areas could be one o f the main reasons 

why fa rmers depend on trypanocidal drugs in order to cont rol trypanosomosis. However. 45 % 

and ... W % of the farmers reported that diminazene aceturate and isometamidium chloride were 

used below the recommended dose rates, respectively. On the other hand 4090 and 48% of the 

fa rmers reported that they did not have an y idea on the dose rat.es o f both drugs. respectively. 

Afewerk (1998) also re ported that more than 40% of the interviewees responded that they 

used trypanoc idal drugs below the recommended dose rate whilst below 20% of the 

respondents did no t have any idea on the doses of trypanocida.1 drugs. In the present fi nd ing. 

85% of the inte rv iewees responded that trypanocidal drug were appl ied only to sick animals. 

Van den Bossche (2000) had found sirnjlar results during questionnaire survey in two areas in 

Zambia. In sim.ilar surveys conducted in \Ves t Africil (Bauer. 2:00 I) . trypanocidal drugs were 

used in more than 90% of all cases without a re liable diagnosis . 

In the present finding . 57% of the trypanocidal drug treatmen tS were reponed to be appl ied 

through farme rs themselves and other uncerIl fied lndl\·iduab. Afewerk (1998) had also 

reported about ... G 0"c o f It to be applied in the same manner in village cattle of :Ylerekel dis tri ct, 

nonh\\iest Ethl-Opl;l. One of the reasons for trypanocidal drug misuse could be rel::lted to the 

.!..nefficiencies o f Government services in Ethiopia [0 discharge their respons ibilities in remote 

areilS. Ln mm r or" the occasions . climcal service IS proVided in the count ry only to those 

owners \\.:ho Jre able to present sick animals to the nea rest cli nic or health poSt and provision 

of mobile clinic to remQ[e areas is neither financiall y viable nor sustainable (P .ARC. 1998). 

OYer 70G"c of the L:umers reported thJt e3ch unimal \\"a.:) treated tor rrypanosomosls :.It Intervals 

rangJOg from 2.5 ... 3.5 months. T his shows that there is ei the r hllgh pressure of trypanosomOSlS 

or treatments were not very effec tive in curing sick animals . The duration in rhe present result 

was. howe\·er. shorter than the one reported in Afewerk ( 1998). In Sim ila r inte rvie\\·e~ with 

farmers in \fetekel district. northwest Ethiopia. Ar'ewerk ( 199~;) reported that brmers Ireated 

rhelr animals every -+ months :lnd above. The number of treJlme nt~ over a yea r reflects the 

magnnude o f rrypanosomosis challenge in an Jrea (Cilenberg. J. 997 1. 
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5 . 2. . Cross se c ti ona l s tud y 

In the present finding. the highest prevalence of trypanosome infection was recorded in Kane 

and Village r settlement areas. However. trypanosome prevalence was not recorded in cattle 

raised along the escarpments of Shobe. Sore and Darimu. The prevalence of the disease was 

also very low in canle along the valley floors in Loko and Ego Kofele areas. When compared 

with previous repons. the present findings showed that the prevalence of trypanosomosis in 

cattle seems to decline in the study areas. Before some 15 years, settle rs in Kone settlement 

areJ. were devoid of cattle and they had to rely on small ruminants (NTfICC. 1989). 

Therefore. the seulers Introduced emle inlO the area as a result of. probably. two main 

reasons. The fi rst reason could have been because of the possible decline in cases of 

trypanosomosis over years and the other could be as a result. or' the likely use of massive 

trypanocidal drug treatments. In Village I settlement. trypanosome prevalence obtained in the 

presem finding was also lower than that obtained by the ~Tf"(CC (1998) in the area (55%). 

Likewise. SUf\'eys conducted by the NTTICC (1989) showed a trypanosome prevalence of 

290'c along the escarpments of the upper Didessa valley. lemal and Hugh-Johns (1995) had 

also reported a trypanosome cumulative incidence rate of 11.5-1-1-.1 ~c in an area adjacent to 

Loko and within Loko area itself. In Ego KofeJe, a trypanosome prevalence of -t.7.60'c was 

reported b~' lhe :-:TTICC r 1998). 

In Kone ane Village 1 senlemenr areas where [here \ .... a,s hiZh [r~p;lnosome Infecllon rate In 

cattle In the prt!senr finding, T. congo/ense was the most predominant species of tfy-panOSome 

which ::u.:counted for -S ':"'c and 93% of the cases. respectively. This may Indlc:ue (hat tsetse 

tlies are [he main \'ectors of trypanosomosis in [he tWO smdy areas. Howe\·er. the pre$~nr 

findings were slightly higher [han the reports of Afewerk el al. (1000) in northwest Ethiopia 

\- -,D':" '. Rowlands r!( al. (1993) In somhwestern Ethiopia (3 i ~cl and Abebe and lobre (1996) 

for tsetse. infested Jre;!!> at' the country (58. 5 C;:-c). 

In the presem findings. an animo.l with a PC\, value of less than .26% was conSidered J.nemlc. 

Work done at Ghibe 10 southwestern Ethiopia shm ... ed thai fe\\ anImals were detected 

parasitJ.emic ""hen the PCV value was greater than or equ.11 to thl!) value (Rowlands . .2000 

Trypanosome IOfection .1nd mean PC\' values obtained in the present study In the 

pJ.rJSHaemlc ;::.nd J.parasHJemic ammab were related. Rowlands ~l al. (200 I ) also obser\ ed at 

Ghibe \'alley III southwestern Ethiopla that as PCv Illcrea:;ed the proportion of samples 

Jete;:ted par;;1.')!taemlc decreJ.sed. Therefore. Jv'erage PCV could be bener indic::nor of the 

:;eJhh ..,uw!) ,r' ~.Ht;C! herds. One dISJd\':lntJge of the reli:mce on meJn PCV \'J.Jue could be 
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Old! It i~ arH:l..'led by many factors other than If} panosomosb. However. these factors are 

likely to affect both tryp'anosomosis positive and negative animals (Van den Bossche and 

Rowlands. 200 I). 

5. 3 , I so m e t a midium block tr ea tment s tudy 

Fourteen days prior to the stan of isometamidium block treatment study. results obtained at 

Cheleleki and Kolu villages showed that T. congo{ense was thl~ most predominant species of 

trypanosome involved, Results were. therefore, closer to rhar reported by Afe\verK (1998). 

Rowlands el al. (1993) and Abebe and Joble (1996). 

At day 0 which was 1..+ days after treatment of all animals with diminazene aceturate (7mglkg 

bw), there were no cattle parasiraemic with trypanosome parasites. Therefore. there was a 

good response to treatment with this drug at the specified time. Diminazene aceturate was 

reported to maIntain blood therapeutic levels until 12 days POSt treatmenr (Jordan. \986). 

The mean prevalence of trypanosome infection in the isomemmidium treated groups of caule 

during [he 8-week period was the lo\vest at Cheleleki and highest at Surka. Kolu \\'3S falling 

in between the [\\.' 0 villages. There was a moderately strong correlation between overall 

t;ypJ.i1oscme Fev;l!ence and recurrent infectIon prevalence In caule: in sourh\\esr EthiopIa 

expose.! i.O a high challenge of drug resistant rrypanosomes {Rowlands cI oi.. : 001}. 

The: difference in the incidence rates of the control and isorneramidium treated groups of 

canle: at ChelekkJ and Kolu was associ:lted with the differences In the tolal tlrne at risk. The 

lOW': t;me at risk of the comrol Jnd isometamldium treated groups or cattle WJ.S higher Jt 

Chelelek.i as compared to the same groups of canle at Kolu. The inCidence rate ratio of the 

IsomeLlmldium (re.11ed to the comrol group of cante J.t Cheklek! was less thJn one and H 

shows that isorne:tamidium treatment was a prmective factor (Frankena and Gram. 1997). 

Slmlbr!y. the cumulau\e mcidence rate of tryp:lOosome: \O;:ec(ion 10 the isomemmldlum 

tre;,ued group" of cattle at the three villages was consistent \\irh the findings of [he prev;J.!ence 

data. In the: present finding. multiple infections of an J,nimJI 'were treated as new case.;; and 

Jmm~. ::. found IOfected with tr:panosomes were treated with dlffimJzene acetljiate Jnd 

mcluded In the next data. Therefore. cumulative incidence rate data at each particular 

rele~~:1Ce ;Jom: jr. d:.n-s \1,.'<15 dependent upon what has ha!)pened \0 the pre'.'\ou:i dJY" ..... \S J 
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l..::-.UI(. H \\.b !lOt p\J~:"lolt! to apply SL..ll1~ucal te~ts 10 evalu~te for any slgn!llc:lnt dltTercncc 

between control and isonietamidium treated groups of cattle since cumulative incidence rale 

dat:l. in the present finding, were nO[ independent to each other. However. simple 

mathematical differences between the control and isometamidmm treated groups of cattle at 

day 56 (8th week) was used and it showed that [he difference was the lowest at Cheleleki 

followed by Kolu and then Burka. The present results were in agreement with similar studies 

conducted in Burkina Faso (;vic Dermott. 1999) which had discovered a trypanosome 

cumulative inc ldence of 7·57% eight weeks after isometamidium prophyla.xis. 

Results of the meJn slope of the PCV values have shown that there was an improvemem of 

PCV over time in the isometamidium treated and a decrease in the comrol groups of caule at 

Cheleleki. On the other·hand. the control as well as isomeramidium treated groups of cattle at 

both Kolu and Burk:l villages showed an improvement in mean slope of the PCV values over 

time 

The 250'c sur;i val time showed that 25 % of comrol group or cattle at Cheleleki and Kolu v,.·ere 

infected with trypanosome parasites by day.Q o f the isometamidium block treatment study. 

Equal proportions ('15%) of the control group o f caule at BUfka were infected with 

Ifyp:mosomes by day 28 of the studv. This may show that the betse ch::!llenge was 

.:'ufficiently high at ali the villages Jnd il prophylJctic regimen IS more mdicJted Ii 

rryp,li1o-iomosis IS to be controlled effiCiently. According to Eisler e! Cl/. r2000,. ch ... lJenge was 

Insl!t:lcle:1t W warrant isometamidium prophylaxis when fewer than 25t7c of sentmel caule 

became lnlcctl~d withi n eight \\:eeks of exposure. T hIS was justified on the grounds of cost. 

possible side effects ::md unnecessary drug pres5ure tending to develop drug reSL:)l.:lIlce. 

The ditferenc!! between the 25% survival times of the control and Isometamidium treated 

:;rollp" of c:lttle J.l Cheieleki J.nd Kolu \\'a~. ·Hmililrl~ . JSsocl<.lled \\Hh the (h(7erence~ In lhe: 

toul tllne at risk o f the comrol and isometJrnldium treated groups of cattle across both 

vdlJ.ges. 

On the other hand. less than 25C"c Isometamtdium treated group of cJ.ttle Jt Chelelekl (22.9c-c) 

Jnd K,')iL: ~OC~ \ become pJ.rJSitaemic with tryp;mosomes after eIght \\eeks 01 tre.ltment uSlIIg 

I~Om\!L.lmiriiu::n chloride. Thererore, thIS may -;how that the occurrence of res iswnce w 

I~Ometamldlum chlonde \\J.., in~ign lilCant ,lnd l~ometamidiLIm chlOride could sllll be used to 

protect canle ag:lln~l lrypanosomo~is at Chelelekl and Kalu .. ~ ... t Burb, more th:.1!l 25r;. of the 



ISIJmeunlldlllnl treated group~ or cattle \I;ere parasltaemlc {.360'c) eight week::. [0110\\ Ing 

isometamidium block treatment and [his may suggest that there is an indication of resistance 

of rrypanosomes. due to T. congolense, against isometamidlUm chlonde. Resistance against 

this drug was strongly suspected when more than 25% the isometamldium treated cattle 

became parasit2:emic \vithin eight weeks of exposure (Eisler et al .. ~()()Q). 

The ratio of the mean hazard rate for Burka was lower than two and it could be of no value to 

contlOue using isometamidium ilt the village. Where there is evidence of drug resistance on 

the grounds 01 the number of Isometamidlum treated caule bt:coming infected within eight 

weeks of ex:po!<ure. it may nevertheless be worth contlOuing prophylaxis in situations where 

the ratio of the mean hazard rate for the sentinel and prophylaxis herds over weeks one to 

eight IS gre::ner [han two (Eisler el al., 1000 ). In general. Eisler c'l al. (2000) has suggested that 

whenever there' are indications for drug resistance, chemmherapy has IO be combined with 

other methods such as veCIOr and other integrated control methods. 

The Kaplan·~leler survival curves were also in agreement with what were reponed so far in 

the present findings. In general. the probability [Q survive was much higher in the 

lsometamidltlm treated compared [Q the comrol group of cJule at Cheleleki. It was 

signHi..:~.mtly ;;re;l[er Jt Kolu whilst IsometJmidium treatment had Inslgmficam effect on 

sur',1\J: t::.:e .tt Bur:":J. i.someumidium treJtment had mmHLll effect on ':Iun'lvJI times 10 

high crug re..,15:JJ1Ce :i!tuJ.{Jon in cOJSt::U Kenya Eisler';l (Ii.. ::OOU). 

The re::'Utt~ or {he assessment of the efficiJcy of dlmlO<lZene aceWrate sho\\ed that there was 

!10 S:.g'H:J.:~n~ i!lrerence bet".\"een [he trypanosome inCidence rate and tryp~mosome mfection 

recu:-rence rJ.Ie at e:lch of Kolu and Burka vill::tges. ThiS incic:ltes that they \Ve re ::til neW:Jses 

Jnd dlmmazef.e treJ.tment \\J5 sull effective J[ aJi the stud~ villages. There \\as strongl} 

q:;:;:fi(::lnt diff.::re:l~.! c.et\\een trypanosome Irlcidenc.: r::H .. : .lOd [r~p.1nOSOffie Inr .... ct!on 

recurrence r;lIe In sourhwest Ethiopia \"'here drug resistant trypanosomes ag3inst dinunazene 

J.ceturate \\ as reponed (RowlJnds, 2000). 

S.""'. Tr~ p<lnocidal drug re3istance restill:! 111 mi ce 

borr.e:Jmicll.:m ..:hlonje ... nJ. ,jimmazene aceturate <lcmiOistef<ed l.p. 3( do.;e~ of lmgkg Jnd 

:Om~":...] I::m. re~Fcu\.eiy. IJIled to cure nl1ce Ini~c[ed with T. cOllgoll!ll~t!. In the pre~ent 

·m.:c\ T COI!'.;'{I'/!Il.'ii! ex;-res..,ed J. le\'el of resl..,tance to both drugs \\hen e\armr.eJ 10 mice. 



FIndings were, t.herefore. In consistent with results of both Afewerk et (I/. ( 1998) and Assefa 

and Abebe ('2001). In the report of Afewerk eI ai. (2000), three clones derived from a parental 

isolate expressed high levels of resistance to diminazene aceturate (3.S-28.0mglkg bw) and 

Isometarnidium chloride (O.S-.. tOmglkg bw). However. in the pn~sent study. mice results were 

not conclusive .. as it is difficult to get detailed information on individual isolate using the 

single discriminatory dose. The main aim of the single discriminatory dose was to compare 

the level of res:lstance between geographic areas but due to logistic, financial and technical 

reasons it was done only on one isolate originated from Burka village. 



6 . C O:'< C L {;S I 0" !\ N 0 RE CO~D( ENO"'- TIO:'< 

In [he present finding, questionnaire results have revealed thar rrypanosomosis was a serious 

problem 10 {he study areas. 

The questionnaire survey had also indicated thJ[ there was a serious problem of under-dosing 

of cattle \l.'ith trypanocidal drugs in the study areas. 

In Ethiopia. pronslOn of animal health service through public sector IS almost completely 

based upon expensive and fixed -point delivery system. Therefore. the private veterinary 

sectOr need to be considered as an option for a positive contribution towards the de\'e!opment 

of low cost and village (community) based tsetse and trypanosomosis comrol system in 

remote areas. 

Data collected in this work. particularly from the escarpments. using the questionnaire sur\'e~ 

should be tre.:ued \l"lth camion. According to the results of the present cross sectional study 

Jnd other available background Information (Keno. ~OO 1). the prevalence or trypanosomosls 

..,eem:-. to dedine In many of the study areas. Therefore. In urgem investigJtlon of the snU<ltlon 

m..!y he.p w ceslgn better \\ays of combatlng (he problem of tsetse and trypanosomosls over 

these :J.reas. 

tn the present finding. survival analysis or time had i.ndic:ued the Significance or 

IsometanudiulTl chloride (lmg/kg bw) in protecting caale against trypanosomosls at Cheleleki 

.md K..,!Ll. Howe\"er. there was J. strong eVIdence of lsOmetamldiulTI c:,lor:de reSlstJr.l 

t~ panosomes due to T. crm,(oit!llse in c::Htle herds at Burka v: tlage. Therefore. ~tud~. should 

be condu..:ted In gre.!t detail In order to lnvesugate the epidemiology or drug reSlstJnt 

trypJ.no"omes In other are;}$ of the FlTCA proJect. ThiS will help to de\'e!op :10 appropriate 

':.trJte~y to control the tsebe lnd trypanosomas IS problem In the area. 

Tt.ere \\ere no ~I:;miic::mt J:ffere:-:ces bel\\een trypanosome Hlcldence r:.III! anll :rypanosomc 

mfe.:rion ~e;::JITence rare m cJ.Itle. \\-hlch \\ere tre;lted wirh dimmazene Jceturate within [\VO 

l.\ee~s 1O.er\J ..... it e;.tch of Kolu <lnd Burb \'IiIJges. Therefore. thiS Indicate>:; thJt all GI.;,es. 

\\ere ne\\ miecuons <.lnd dlmmilzene rre:Hment \\iUS stlil effecEive at all the ::,wdy villages. 
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bomct~tmdillm chloride and dtffi lnazene acetur:lte administerc~d i.p. at doses of I mg/kg bw 

and 20mglkg bw . respectively. failed to cu re mice infected with T. congo/elISe. However, in 

the present study. mice results were not conclusive, as it is difficuh to get detailed information 

on individual i!Solate using the single discriminatory dose. 

Regardless of the presence of drug resistance at Burka. there was an improvement of PCV in 

bOlh the control and isomeramidium treated groups of cattle at lhe village. 

It was concJud.ed thm where there are indications for drug resistance in the study areas. the use 

of trypanocidal drugs should be supervised, the principle of sanative pairs has to be applied 

and chemotherapy needs to be integrated with other methods like vector (tsetse fly) control. 
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8. A;\NE X ES 

A n nex r. Q u es ti o nnair e for int e r v i ew in g individu a l f a rm e r s 

1. Farmers ident ity and loca tion 

Date ......................... ......... ........ Name of farmer .......... ................. .. .... ..... .......... . 
Age ............................. .... ........... Peasanr Association ......................................... . 
Village ....................................... . 

2. Herd compos it io n 

2.1. Do you have any animal? (Yes. :--J o) 

2.2. [f yes. which species and number':' 
<:auie ................................................ . 
Sheep and goats ......... ..... .................... .... . . 
l::quines ............................................. .... ... . 
Camels .................................................... . 
Others ....................... ............................... .. . 

3. \[ajor health problems 

3.1 \\l.ilt are the mOSt common disea!ies affecting your livestock? 

3.:. Does trypanosomosis occur in this area? Yes. :':0. Other 
If yes. \.\"ould you rank trypanosomosis with regard to c3.ttle loses compared to other 
dise~lSe s'l 

3.3 \\'Iut ::'lgns do you commonly observe when your ammals gel Sick \vlth 
iryp~m(lsomosis '1 

3 . ...1 In which se:J.sonimonths do livestock most often gel: the disease (trypanosomosis)'? 

35 "'hen did tr:p:tr:o'iomosis start to occur In this JrcJ'? 
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3.6. I~ tr)pano:somo~ls gewng worse, belter or unchanged In this areJ. ~Jnce YOll first 
encountered it in the area? 

It is getting worse .............. . 
It is getting better .............. . 
It is the same ..................... . 
1 do not know .................... . 

3.7. How do you think is trypanosomosis transmitted? 

3.8. In which season/month does trypanosomas is most occur? 

~. Livestock management 

... 1-. I. How do you manJ.ge cattle? 
free grazing ............... . 
'fether ..................... . 
Stall feed .................... . 

... +':2. Where do can Ie graze? 

-1-.3. \Vhere is the location of livestock watering point? 

-l- ..1. L1 · .... hlch :;eason/month of the year is live:;[Qck feed most available" 

J 5 In which season i:s it least available? 

5. Socio·economic ac tivities 

5.1. \\'hat are your milin sources of income'"' 

5::! \\"hJ.t i~ the imporunce of keeping cattle'~ 
For milk production ...................... . 
For meat production .............. ........ . 
For draught power ...................... . 
For manure production ...................... . 
Pilying of do\vr) ...................... . 
Othere (plea:-.e ~pect1fy) ............. ... ..... . 

6. Sources and usage of tr~ panocidal drugs and suspected drug failures 

6.1. \Vhere do you commonl~ treJ[ your an!rnab when ·they get sick with 
tr: oano", o mo~I:;: 

At home 
In Yetennar\ cliniC 
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Other (specify) 

6.2. \Vhere are the common treatment sources? 
Veterinary Clinic 
Local farmers 
Smugglers 
O,hers (specify) 

6.3 \Vho is applying the treatment? 
You yourself? ...................... . 
Veterinari:m or assistant vete rinarian .............. . 
Animal heahh technician ...................... . 
Drug Smugglers 
O,hers(specify) 

6..+ \vh~ch trypanocidal drugs are you commonly using to treat your animals? 
(names/types/co lor etc.) ................................................... " ........................... .. 

6.5. \\'hat quantity of each trypanocidal drugs do you us·e to treat your cattle? 

6.5.1. If BereniI® 
I sachet for I adult cow ................................. .. 
1 sachet for more than 2 adult cow ........................ .. 
:\0 idea .................................. . 

6.5 2. Ii Ethidiurn: 
I tablet for 1 adult co\\ ....................................... .. 
1 tablet for more than :: adult CO\\ ........................... .. 

;\0 idea ............................................ . 

6.5.3. Ii Trypamidium: 
1 sJchet for 10 adult co\\"s .......................... . 
1 sachet for 15 adult cows ................................... . 
1 sachet for 20 adult cows ................................ .. 
~oidea .................................................... . 

6.6. Sine;! when have YOLI ban using each of these drugs') 
Since the last 20 years ............ .. 
Since the IJ.';'~ ! 0 yeJ.fs ............ .. 
Since the last 5 years ............ .. 

6.-. How much money do you pay to get a slOg\e matur.: Q:<en tre:ued? 
.•••••••••..•............•.....•..................•.••.•.•.•.•.•............•............•. 

6.8. How many Orne!> did eJ,ch ammals get \'eterinary treatment against 
tr~ panosomosis since L.ls[ year: 

One time only ...... 
T\\'o tllnes. 
Three [ilne.., ......... 
\lore than three times ................................ .. 
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6.9. Can you tell how much expense is incurred in payment for treatment against 
trypanosomosis since last year? 

6.10. Of the cattle treated last time: 
How many are healthy at present? ....................... . 
\Vhen were these animals lastly treared? ....... ....... ......... . 
Calculate days between treatment.. .............................. .. 

6.11. How many cattle have you lost due to trypanosomosis since last year? 

6.1:. Do you have any rrypanociualmeuicine now in :,lOL:k: (Yes. :':0) 
If yes. can you show please? .................................................. .. 
How many months have elapsed since you acquir.~ it? .......... .. 
How do you use it? ................................................................. .. 

6.13. \Vhich drugs. do you think. are most effective to treat your animals 
against trypanosomosis? ..................... .... ................ . 

6.14. Which ones are less effective? .................................... . 

6.15. \Vlnen you use trypanocidals on cattle do you usualJy treat: 
All your animals ......................... .. 
Only sick animals .......................... . 
Only mature oxen ............... .. 
Only cows in milk .......................... .. 
Olhers(specify) ........................................... . 

6. 16. Do you think that the problem of trypanosomosis IS expanding to ne'.\ are:J.s '') 
\ Ys. ~o . \\'e do not knO\\) 
If yes. what are the new areas affected? 

6.17. \\ as there cu re after these treatments? (Ys. ~o, I d('l not know) 

6.18. If not, what do you think is the reason? 

Th:mk You~ 

:"-ame o f Interviewer 

Date 

86 



, 
, 

, 

. 

Ann e x II. Para s itologi c al r e s ult s 

Trypanosome species diagnosed and mean peV values in the control and Isomeramidium 
treated ( I mglkg bw) group of canle at each Village from day 0 to 8-1.. AI! canie were treated 
with d lminazene aceturate (7mg/kg bw) 1-1- prior to start of isometamidium block treatment 
study and therleafter whenever found infected at day 0-8-1- . 

Sur vc.y 
rou nd 
D~vO 

Dav _[..1 

I No of I lnfec li on I Trvpanoso me spp 
Group animal s rate (%) l T v ! T c Tb I l\ Iixed i\ l can PCV ( '"'o) 

Che!elekl Control . ~9 0.0 j 0 j 0 0 0 I 25 .2 
T re:ument ~9 0.0 0 0 0 0 25 .6 

Total Y8 0.0 I 0 0 0 I 0 I 25.4 i 
Control -1.9 0.0 0 a 0 0 23.0 I 
Tre:lIment 50 0.0 I 0 0 0 0 23.2 

Tmal 
Bu.rka Control 50 0.0 I 0 0 0 0 I 239 

T reatment 50 0.0 0 0 0 . 0 23.2 ! 
Towl 100 I 0.0 I 0 I 0 I 0 0 ~ 3.6 

Che[ekkl Control ~6 8.7"':2 0 0 158 
Treatment -1.8 2. [ 0 0 0 25 .0 

Tmal 9.; 5.3 3 2 0 0 I 25 . .1 I 
K o[u Control .15 13.3 2 ..l 0 0 25 . ..1 

Tre:llrnent ..18 2 . [0 0 0 26 I 

Total 93 i.5 2 5 D . 0 25.7 I 
Burka Control ..15 ...... ... 9 I 0 I 0 " , --.-

Tre:lIment 50 0.0 0 3 0 I 0 I 16.6 
Total 95 I 13.7 I 9 I • 0 I 0 I 255 I 

Control 16.3 I 2 6 01 0 1 

Treatment J I o 01 o 
Toral 98 I 10.2 8 . 01 o 
I'(olu Control o ,- -- -' . .) 

Tre:lUr:e:H 00 'J o o 250 
90 3.3 I I o I 

Burka Control 109 o , , 
Tre:Hment 12.5 o 5 01 26 0 

Toral 9. If. ' I 5 , 3 
) :'3 I 

Tre:J.lment .18 2.1 0 o o 1 I 
9'1" I 1/.15 ..! I 

Kolu Control 50 I S· 0 3 o 2..1 .., I 
Treatment I ..! I I J..!6 · 0 

91 1f.0 0 
Blir .... .l .1j I! I j 

Tre;llir.ent ' _ 9 
, .Jtd. 1 ~ ;. I 

-5 I 
! Tre:lCmenl . 9 I 

Tmal 9-1 !tiD 6 
:0.0 

Treatment t 19 
Total 9, , 

- ) 

y' i I 
~, .1 

Tr~.ltmt:nt 13.6 .1 
oj3 IS.5 

Control 50 h.O I 

r Jr ... 

6 
9 

9 

1 I 

) 

10 
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.AIII!t'x /I COil!lII UI.'U 

I Survey I :<0 of In fection Tn'oanoso me spp 
, 

1 round Site Group anima ls ra le (9"C) T, T, Tb ;\ Iixed ;\Iean PC\' «(7c) 

I I 
Surb I Control 46 13.0 ) 3 0 0 28.2 

I Treatment 46 17.-1 5 2 1 0 28.5 
Total 92 15.2 8 5 I 0 28.3 

On,· -8.1 I Chelelekl I Control 49 10.2 2 3 0 0 23.9 

I I Treatment 44 9.1 1 ) 0 0 25.2 
Total 93 I 9.7 1 3 6 0 0 U5 

Koill Control 50 6.0 0 3 0 0 26.5 

I Trea[ment 40 7.5 1 2 0 0 25.9 
Tara! 90, 6.7 ; ! -" ! 0, 0 26.2 

I I Burka Control 4.1 , . 1 0 0 01 26.0 .. , 
I Trea[ment 46 4l 1 1 0 01 27 .3 

I Total 90 ; 3,3 . 2 I 0 01 26. 7 
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.-\ nne x I J 1. lsO lll e l ~lI11id ium block lrea lment s tudy 

Control group of cattle It Cheleh~~! parasltaemic dunng day 0-84 of isometamidiurn block treltment study. All 
cattle were treated with diminazene aceturate pmg/kg bw) J.l prior to isometlmidium block treatment study and, 
therellter. \\henew:r found Inlected \\Hh trypanosomes a.! da~ O·S.!. 

Group Tag ;:-';0 Day 0 Day 14 Day 28 
iControl NA Neg. 
Control 78 ~eg TC 

Control 
IcamCOI 8, :\eg. NA 

:--leg . Neg. 
98 NA ;...reg. 

,Control ~eg. NA Neg. 
Control 86 :\eg. i\eg. 
Control 9, :\eg. ~eg. 

. Contrel 38 :\eg. :'\eg. 
I Control 6 :\"eg. ~.:::g. :\eg. 
Control I " :\"eg: . ~.:::g. ;-':eg. 
Control 
iControl 

16 
18 

:---;eg. 
:\eg. 

~eg. 

~eg. 

Neg. 
:\eg. 

'Control , 0 :\eg. :---.leg. 
'Control Neg. ~eg. Neg. 
'Control ,8 i\eg. :\"eg. ;-.ieg. 
Control ;-':eg. ;--.Jeg. 
Control :\eg. ;-':eg. :\eg. 
Control 88 :\"eg. :\"eg. :\"eg. 
Control 90 ::\"eg. 
Control )0 ::\"eg. ::\"eg . 
Control 66 TC :\"eg. 
Con.rol 6, ::\"eg. TV !'\eg. 
C0ntrci TC :\"eg. 
Cnntrol 1)0 

TC 
C ~ntr.Jl TC 
Control 36 ::\"eg. TC 

TC 
Control :'\"eg: TC 

::\"eg. :'\eg. TV 
:\"eg. :\"eg. 

Control :-\eg :-\eg :-\.:::g. 
::----:eg. 

... ~ :\"e; :'\"eg 
CQn!r~ . :.6 
Comra! :'\eg. :-\eg. 
Control ::----:eg. :-\eg. :\.:::g 

Control :\"eg. ::\"eg. 
C0nt;O[ 

Cvntrol 96 :--ieg. 

C 'ntr;' 

C~ntr"i •• 1} 

C I'm :\<!g. 

Se; 
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Day -l 2 

1\eg. 
TV 
NA 

N.:::g 

i\eg 

:\"eg. 
Neg. 
Seg. 
:\"eg. 

:--.'eg. 
:--reg . 

:---reg. 
:---;·eg. 

;-";eg. 
;-";eg. 
TV 

T\' - TC 

::----:.:::g. 

TB 
TB-TV 

TC 
;C 
TV 

TV"-TB 
:\"eg. 

;-";I!g 

Da.y 56 I 

Neg. 

Neg. 

NA 
NA 

~eg 

~eg. 

:\"eg. 

Neg. 

:\"eg. 

;...reg. 

:\"eg 
TV 

TC-TB 

::\"eg 
:\"eg. 

TC 

::\".:::g. 

1'/ 
-:-C 
. \. 

TC 

, .. -.. ... ,:: 

Day iO 
1\eg. 
:--Jeg. 
:-Jeg. 
:-reg. 

:-r.:::g. 
Neg. 
i\eg. 

NA 
;-':eg. 

Neg. 

~eg 

;.Jeg. 

Neg. 

:-Jeg. 

::\"eg 

1'/-TB 

~r:g . 

:\"eg. 

TC 

;\"eg. 

:\"<!g. 

TV 
T\-TB 

:c 
TB 
,c 

Day 8-l 

Neg. 

:---reg. 
Neg. 
i\eg. 
!'\eg. 
~eg . 

Neg. 
~eg . 

Neg. 
:--.ieg. 
~eg. 

Neg. 

Neg. 
;...reg. 

::\"eg. 

Neg . 
;-':eg. 

:\"eg. 
::\"eg. 
~eg. 

TC 

:\"e;;. 
1'/ 
:-\e ;; 

-, , " 

TC 

TC 

, ,-



... llllll' .• /II lVlllul!led 

Isomew.midium treated (! mgn,£ bw) group of cattle at Chcleleki parasltae,m ic during day 0-8..1 nfter the st:m of 
Isometamidium block tre~ltment study. All cattle were treated with d,nllnazene aceturate O mgl kg bw) 1..1 prior to 
Isometam ld ium block treatment study and. therea fter. whenever found i!1fe.~ted with trypanosomes at day 0-84. 

G roup T." .~ No Day 0 Day 14 Da y 28 Day-H Day 56 Day 70 Day 84 

Tre:ltment 47 Neg . NA Keg. Neg. Neg. Keg. Neg. 
Treatment 31 I Neg. NA ~eg. Neg. Neg. NA NA 
Treatment 89 Ne2. Neg. NA ~A l\A Neg. Neg. 
Treatment 15 Neg. Neg. Neg. Neg. Neg. NA NA 
Treatment cl Neg. Neg. Neg. Neg. Neg. I NA NA 
Treatment 51 Neg. Neg. Neg. Neg . Neg . :-.iA NA 
Treatment 63 Neg Neg. Neg . Keg. I Neg. NA NA 
Treatment 73 I Neg. Neg. Ne\!:. Neg. Keg. NA 1"A 
Treatment 3 Neg. Neg. Neg. I Neg. Neg. Neg. I Neg. 
Treatment 9 Neg. :'\eg. I Neg. I Neg. I Neg. I Neg. I Neg. 
:Treatment 13 I Neg. I Neg. Neg. I Neg. Keg. I Neg. I Nee.. 
Tre.J.tment 19 ~eg. Neg. Neg. I Keg . I ~eg. I Neg. I Keg. 

Treatment 33 Keg . Neg. Nt!g. I Keg. Neg Neg. I Neg. 

Treatment 35 NA Neg . Neg. I Neg. Neg. ~eg. Neg. 

Treatment 37 I Neg. I Neg. I Neg. I ~eg. Neg. Neg . Neg . 

Treatment 39 I ~eg. I Neg. I Neg. I !\eg. I :-.leg. Neg. I Neg. 

Tre:J.tment I 41 Neg. I Keg. Neg. I Neg. I Neg. Neg. I Nell. 

!Tre:ltment I "3 l'eg. I ;..leg. Neg. I Neg. I Neg. Neg. I Neg. 

!Treatment I "9 ~eg. I Neg. I Neg. I Neg. I Neg. Ne£!. I Neg. 

Treatment I SS I Neg i :-ieg i ;-.leg , Neg I :-:eg. I 0."eg :-':.:g. 
Treatment t 59 I Ne!!. I :-.leg. Neg. I Keg. Neg. ;..leg. I :-Jeg. 

Treatment I 61 I Neg. Neg. :\eg. I Neg. Neg. Neg. I :'\eg_ 

'Treatment 05 :-<eg. Neg. I ;..leg. ):eg. I Neg. Neg. I :'\<:::. 
ITre;H!nent - :;eg \eg. :'\eg. :'\eg. 
TreaUllent < < < < <' - < 

Tre:J.tment I 71 ~eg. Neg. I Neg. I Neg I :-';eg. I Neg I :'\eg. I 
Treatment -- I I'\eg. :-';eg I Neg I :-.leg. I Neg. I NI!£" . :-';eg. 

Tre:ltment S I ~eg I :-Jeg. I Neg. :-.reg. I ;-":eg. ~eg :-:.:g 

iTre:ltmellt 83 I :'\eg, I :'\eg. I :'\eg. I N<:g. I :'\esr. :-':eg :-':eg. 

91 I Neg I Neg. i'o"eg. I Neg, I " Neg I :-Jeg. ,Tre:nment . ego 

iTreatment I 93 :'\eg. I " I :'\eg. , :-Jeg. :\"eg I Neg I :'\eg , · ego 
Tre<ltment 99 I ~eg: . I ;-;eg. 

I :'\eg. I Neg. I Neg. I I'\eg . I :--:eg 

Tre;:llment I 95 I :"Ieg. I 1'1 :--;reg. i"kg. ~eg :--=eg. :-'·e"2. 
- , TC -:-:eg. I\eg TC 

ITrC:~l!men[ 53 "';eg :\eg TC :-: e:; " . ego TC :-:e~ 

T'c.11r:1ent :'\eg :\"eg :-<e:; n'- TB :'\eg T\'-TB :-<e.; 
Tre:J.tme,j{ Neg. " · ego :-:eg " , ego TV :-:eg :'\t!g. 
'Tr<!J.tmerlt 5 :\eg. " · ego :-:eg. ~<:g. TB Neg. :-:eg. 
Tre:J.tment -, I Neg. Neg_ Neg. Neg. TV "'eg. :-.reg , 

Tre:ument 19 :-';eg " · eg:o Neg. :-:e:,r , TB- TC ~eg ~eg. 

T,e:H:llent ' , :\eg " · ego :'\ eg Neg. TB Neg :'\eg. 

'TreJ.[ment ~5 ~eg :'\eg :\eg. :;·eg. Tb '\ieg "';eg 

Tre.!tmem )5 \"e,;. :'\eg. :-';<!g. Neg TC :-:eg. :'\e.; 
IT:-eatment ..1' ~eg :'\eg :'\eg " , ego ;\"eg TV :'\'eg 

. reatmc:~t ,- ::-':eg :-<<!g. :\"eg. :'\e-;. :\"eg. T\' I ~eg . 

'Tre.ltment -0 \eg. N.;:g :;'e:; :-Jeg. 'Jeg. T\' :\eg 

Tre.lIment "- :'\eg :\eg. :-<eg. ~eg. ~eg. TV \eg. 

Treatment " , - \"I::g. :'\eg :-<eg. .'\eg. :;'eg :-<ef T\' 
;;eJ.tlnl::nl \I::g :-<.:g '\e;; :-:I::g. :'\1:: 2 \]<:2 Tl 

.... [e ... tIl1e:li -, ..... 1::; ..... <!2 ..... e2 '\<! ;. \"eg '\1:: ..: TC 
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A,m,·.\ III c 111:0:11<", 

Control group Of cattle at Kalil par.1$ltaemic during: dol} O-S.! of Lsomelolrnidium block treatment :>tud} A.II caule 
\\ ere treated \\ Hh dlmlnaz.ene aceturate I - mglkg b ..... ) I ..! prior Iv Lsometamldlum block treatment study and. 
therealter. \\ hene H=r round Infected \\ Hh if} panosomes at day O-R..! 

I Gro u p T.ag :-"'0 Day 0 I D3)" l-l ! Day 2S I da~ -l2 day 56 Da y iO I D3 Y 8-l 
:Control I 191 Neg. I NA NA I " ~eg . Neg. " . ego o ego 
!Control 193 :'\eg: :'\A I'eg. ~eg " " ~eg, . ego . ego 
jContcol 195 ~eg :\A :'\eg: :-':eg ~eg I'e:;; :-':eg. 
: Control 198 ~eg. :-':.-\ , " ' ego :-;eg :-':eg ~eg. ~eg. 

Icontro! 199 :\A :-':eg I :-':eg. :\eg :--:eg ~eg " . ego 

I 2()() " :\A I Neg, ~eg. I :\eg. Neg. Neg. Control , ego 
IComrol 108 7\e,:1. " I :\A Neg Neg. ~eg Neg . , . ego 
!Comrnl 1- 6 7\eg :-':eg :\A ~eg. I :-Ieg I ~e.; :-:eg. 
IComrol 1S- ~eg " . ego :--:A " o ego I :'\e!:!. ~eg ~eg 

Contfol 101 Seg. ~eg :-;eg :\eg I :\eg Keg: Se~. 

- . . . . . IC.;ntr01 Seg. '\ eg 

Control 
lcontroi IO..l. Seg 

Seg. 
:--:eg. 
:--:eg. ~eg. 

:\eg. 

,Control :"ieg. :--:eg 
IControl 128 :-;eg. ;';eg. :--:eg. 
jControl Seg. :--:eg. 

Neg. :--:eg. ;...'eg, ;...'eg. ~eg. :"ieg. 

IConrrol 1" - .' ~eg :"ieg :\eg. :-:eg. 
IControl 151 :-;eg. 
IControl 152 :-;eg:. :\eg. 

! ,-' '"ro:;, i5.5 Seg. 

Cor.trol :"ieg. Seg 

ICon:rol ISh :'-ieg. Seg. :\eg. 

C n:ral 
C ~t,· I 

'03 Se;. 
Cemro! 
Cor.lrol ", 

lConuo! In3 :\eg. TC :--:eg:. Seg. ;':eg. ~eg. 

TC TC 

TC 
!Com~ol .S: TC TC TC 

:-:c; \; .. ' 

TV :C 
C In TC 

C :,{ . TC TC 
Cvnlrci T\'-TC TC 

.6 
TC 

TC TC 

Cr.:: l TC 
j\' 

1'" :\-" 

'-.: ... tro :C 
TC 
TC , 



• Allllt'.\ III UlIIlIIlUt'd 

ls('lm~t.lmidlUm [re~HeJ (I mg/kg bw) group of c~lUle at Kolu parasita~mic dunng dl} O·g..! :lfter th~ SI:lrt of 
i~olllet:tlll,di um block tr~atment :>tuJy, All cau[e \\ere tre:m:u .... nh d,mmazene :lcetur:lte Fmglkg bw) I.! prior to 
'Sl,)m~l:l.m]dium block Irealmem study and. thereafter. whene\er found Lnfecl·!d .... nh Ir}p;.Lno~ornes at day 0·8-1.. 

Group I Tag No Day 0 Da~ .. U I Day 28 Day -1 2 Day 56 1 Day 70 Day 8-1 
Treatment 106 Neg. ~eg, NA NA ;.sA I NA TV 
Tre.ltment 126 Keg. i-<eg. NA NA NA NA ;.sA 
Treatment 129 :"ieg. l\"eg I :-IA :-:A NA NA ~eg. 

Treatment I IJO Neg. Neg. :-.JA I NA :-Jeg ;.iA Neg. 
Tre:wnem I 1.!6 I ;\·eg. I Neg. NA t NA I ~A NA I :-.J'A 
Tre:ltrnent 190 I oSeg. Seg, NA I NA I ~A I SA I ;\A 
Tre.:lImem 135 I " . ego i{eg. oSeg . I oSA SA j'o;A ~A 

Tre:ltment [63 :-:eg " · ego I Neg. NA Seg NA I TC 
Tre:ltment 1"0 ~ef!. Seg j'o;eg t ~A I :--:eg:. Seg I ;\"A 

Tre:ltment I 116 :-Jeg Neg. I Neg. 1 Neg. I NA I Neg. NA 

Treatmem 1.7\ Neg. " · ego I Neg. I Neg. I :"iA N~g I SA 

Tre:ltment iii? ;..leg. :-Jeg. Neg I ;.i'eg. Neg. NA I ;.ieg. 

Tre:llment I 172 I Neg. Neg . Neg I ;..leg :-reg. ;..leg. I NA 

T re::l1rnenl 188 :--:eg I :-Jeg. I :--leg I ~eg. Neg \'eg I :-.JA 

ITreatment 105 :--:eg , I :\eg. ~eg. " I " j\·eg. I :\eg · ego , e~. 
119 I Neg. I Neg. ;.;'eg. I ;.ieg ;.;'eg. ;.;'eg I :\'eg. Treatmem 

Treatment 110 S~g. " · ego I " · ego S~g. :--:eg. ;.ieg Neg. 

;Tre:lIment I ~.! I :--:eg " · ego :--:eg. I Neg :-:eg Seg I :-':eg. 
'I"reJ.lm.:nt 1'--, :'-o e~. i\eg. ;\'eg. 1 :"'.:g. I !,¢g I ;-.leg. I j\;<!£ . 

ITre::llment I 130 I Neg. I :"-leg. I Neg. Neg. I :-Jeg. I J'eg. Neg. 
[33 I :-:.:g. I Neg I Neg. " I Neg. " Neg. ITre:lImeot · ego ! . ego 
13'>: I :--:eg. " :--:eg ~eg :--:eg. ~eg :S:e g Treatment , ego 

jTre:ltment \.l..! ;.ieg :--:eg ~eg. " ~e~ ~e~ :--:eg. · ego 
--:-'~,.:!ile:1: I ,-

"' :'\e~ ~eg " · e;. :\'eg ~eg :--:e2 :--:e'! 
r ,_ ._ •.• .,. , , 

" , , , 
" 

, 
" 

Tr.:;:tme:1l (.!9 ~.:~ ;.;'eg :'\e~ ~eg :--:eg. :\'eg 

7" (c.ltme:lI \50 :\e,; :--:e!! :'\eg \"e!!. :"oieg ;.;'eg 

ITre:lIment 166 ~eg :\eg. :"'e~ ~e"; ' eg ~eg 

:Tre..:tment 168 :--:eg. ;--;eg. :'-o'eg :'\eg " . ego :--:eg. 

!Tre:lIment 169 t\eg " · eg. j\'eg. :--:eg. :-:eg ~eg. ~el 

('ellmer-.t 1- 3 :\eg " · ego ~eg ~eg :--:e.g :--:e;;. 
T:-eJ.lment I " , '" :-':eg " · eg. Neg. :--:eg ;\leg \"eg . 

lTrea.lment n :--:eg. " · ego ~eg :--:eg :'\e'.:: " . e:;. 
Tr;!..:.tme~: 1"9 :--:e; ~eg ;.;'e..; ~e!;: \e; \'e; 

TteJ.l!~~e:11 !"'! :\e:; \"e; \" <!g 
1 -:-~.::;ltme:1t 19: :--:e:; :--:eg :--:e; 

:'\eg. :--:e; :\'e; 

:--:e~ \e~ oSeg 
Tre,ltment 196 :--:eg ~eg " · e.J. :'\e,; \eg \eg 

I TreJtment 19..! Neg TC ~cg. 

,TreJlment I I) ;.ieg. Neg. ;\leg.. 
TC 
TC 

:'\eg :"ieg. \"eg 
~eg ~eg :--:e; 

Treltme~1 J3:! :'\e:,: :\e:,:. ~eg TC Seg. :--:e~ :'\eg 
TreJ.trr.ent I" ' " :--:e;;: :--:eg :--:eg. TC '\e; \'e; \"A 

T'e..:tme;:' 15_ " . e;. :\eg :--:e";. TC TC '\0::; ...... e:! 
j'r;;!Jlrne:-. " :\.:; :\eg '\' .... · ~: TC :\'.: ,; \"e;. '-eo;. 

T~e:ltmer.t I I :'\e:,: :'\e:; :--:e.! Tr \'e~ 'e; 
T:;!;}tn:e:11 I' :'\e :; ~e:; :'\e;; TC TC '\eg 
Treatment I:,h 'Je; :--:eg. :'\e~ TV :--:eg '\e.! 
Tn.'atment 1-5 'e~. :'-o'eg :--.:.: :; TV \"eg :\eg 

" , reJt!r.ent 13- .'e:: :-':o!g '\eg. \"e.: TB \"e.: 
-:'rc.ltmen: " \<.'': ';;!g '.:e.: '\eg TC \"e; 
-:- r ':--,il~len: \e.: :--:;;!; '\e; \"e:: '\e.:: T 

<)~ 



.....•.. . .AI/IIC.\ I I/ (.·ollti ll ued 

Co ntro l gro up of C3.ttll! al Burka parasilaemic during day O-Sol o f Iso memmld ium block treallne nl 
:-;Iud y. All caule \\ere treated \\llh dllninazene acelUrate (7mglkg bw) lol prior 10 isomelamldium bloc k 
(re atmen! s tudy .:md. thereafter, \\ hene ver fo und infecred with trypanoso mes at day O-Sol . 

G roup Tag No Day 0 I Day I~ Da y 28 Oay .n I Day 56 Day 70 I Day S~ 
Control 291 Seg. I i\'A Neg. :-J"eg. I Neg. Neg . I Neg. 
Control 297 S eg. NA ~eg. Seg I Neg i\'eg . Neg . 
Control 299 Seg. :\A NA N.>\ I KA NA. NA 
Control 300 Neg. NA Neg. ~eg. Neg. Neg . Neg. 
Control 230 Neg . Seg. NA NA NA NA NA 
Conl rol 290 Neg. I Neg. NA NA. Neg Neg. · NA 
Co ntrol ,--_ .' , Neg. I Neg. I Neg. I :-:A NA NA NA 
Co ntrol I 276 I :-J"eg. :-.'eg. ~eg. I i'k g. I NA I i':..-\ NA 
Co tHrol 202 ?-ieg. Neg . Neg. i':ef.. I Neg. Neg. I Neg. 
Co ntrol '205 Neg. Neg. ;-Ieg. Neg.. Neg. Neg. I Neg. 
Contro l 107 Neg. I ;-ieg. \"eg. Neg. Neg. ~eg. I Neg. 
Co ntrol 2 !3 Neg. Neg. Neg . Neg. I Neg. ~e!!. I Neg. 
Co ntro l" 22 4 ;-\eg. i\'eg. Neg. Neg. Neg I Neg. I Neg 
C o ntro l 233 Neg. :-.leg. I Neg. I :-.Jeg. :--:eg I Neg. ~eg. 

Control 23 ~ ~eg. I Neg. j\"eg . " . ego Keg. Neg. Neg. 
Co tHral 246 ~eg. I Neg. Neg. Neg. :'-o'eg. :--:eg. Ne~ . 

Co ntrol I 149 Neg. Neg. Neg . Neg. :-.leg. Neg. I Ne g 
Co ntro l I 250 Neg. Neg Neg. :-.leg I Neg. I " . ego Neg. 
r- ._ r- ' __ ' :::53 :-;eg. S !g. I >-:e;: Seg. I " • Si!;. I :Xe;. ..... "' , ,{l V' I .,eg i I 
Co ntrol I ::'5..l \"eg I t\eg_ ;\"eg. I ;':eg. I Xe.J ~.:g. (\.:g 

Co ntro l I ~57 ;-.l".:g I Xeg I Neg. I Neg. I X¢g I Seg. I Neg 
Co ntrol I :59 " . ego I N.:g. I ~'.:g. I t\eg. I Neg. I Seg . I Neg. 
Control I ~65 I Xeg. I N.:g. I :-':eg. I Ne~~_ I :-!eg. I ;\eg Neg - ,- , 

,L ,-'n trol - I :'-Jeg . , ;': eg. ~eg_ :'\eg. 
'C.)n;roi : 0,.;1 SI:::.!" :\e; -'e;;_ :'\e:; \': d- \"<!g 

:Corarol ::: 'S .., :':e:; " . e~_ ;':1:::; Xes " . <!g . " . ee:_ " . .:~-
C·ntrol ':S9 :\eg ;';eg. ~<!:;- S<!:;_ ~eg \"e g. Seg_ 

IC<l mrol ::9..: 
IC ,mITo l I :;98 I 

\"eg 

Neg. I 
\"<!g. ;':eg '=.::; Se;; . Seg. :\"e:;_ 

Neg. I Keg. Ne:~. I i"..'eg ~e'l . Neg 
'Co ntrol ~08 ~eg TV I \"e~_ Te: ):e;J T\ ' -'.:g 
:C •• ntn !1 ' 09 
!Control 2 11 

!Cllntrol 21 6 

Xeg 
~eg 

:':e~ 

TV I Xeg Ne '>!. \"eg. SI::~ . Xeg. 
TV I Xeg. TB- TV ;':eg_ 1\' X.:g_ 
TV " ~eg ~e; . .'\e.=_ ~eg. . ego 

CtlnlTol '0 ---, '<!'; TV " _ eg.. " . ego " o ego -'ego \"<!g 
C .. 'n (fO\ 2.1 \ :'-i':2 TV NA \" ...... :\eg \"eg :'\A 

'C,1ntmi 252 Seg TV , :"eg_ Seg :'\e!! :'\e ..: :-.:<!~ 
IControl 26.1 :-':eg T\' :'\eg 'eg_ 'eg TV " . e~. 
!Co mro l ::70 
!COntrOI 

,-, 
;-';eg 
:'-ieg- . 

TV Neg_ :-.;'eg. ::\ eg. TC Neg 
TV Neg. ' ego .\leg. Se·,,:. "'\;e:; 

C.>ntf' . 
, -

ic.)ntrol 2!-l 

~o;:g _ 

;':eg 
Te \"eg Te :-':e; ;':e?! . Neg 
\ 'eg T8 -'eg_ ;.: <! g. \"':f :'\ e~. 

Control ::: "I f, .. , .. .: :.' ;':eg 1\' \e:;. 1\ -'eg. -'..::.: 
(" lnr; '}l 2b3 \e';! :'\e;; TB- T\' :'\e l! - TV-TB :'\e:.: :'\e:.' 
C. ntr,l! :n- \eg \'e:.: TB- T\ \e~ T\" :\e .: 1\ 

- rami ': 'C \.:g -'eg T8 Se:; TV \eg_ -'e~. 
C)!ltrQ! ~ 3 : :-':e:.' \e:,! -'ego IS -'eg Se;; :\eg. 

Conrml 2-q -"e..:. \.:g -'e;; _ T\ " . e;; . -'e:; :-.Jeg . 

Conr r-J\ : 62 .''::,!- :\e',:! '\;:C g. :-':.:g T\ -'eg_ Seg 
Cl)ntro\ -' . _:0 'eg '\ .:;; Se;;. Se:.' \ ·e:.: TC -'e.g 
l.:.lm'1\ -". - 'e..: \1:::; \'e; \e; -'c:,! Te :\C;! 
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homet.1midlUm tre:~lted (1 mgfkJ bw) group o f caulc= at Burka paTa5itaemic during da~ O-Sol aiter the stan of 
IS0met:lmidlUm block treatment study All c:mlc= \\ ere treated with dlmmazene aceturate (7mg/kg bw) 1J pri o r [0 

:somelamldlUm block tre:ltment study and. thereafter, \\hene\'er found mfeCll!d with tr~p3no~omes at day O-'3.! 

! G roup 
Tre.:lImem 

ITre3tment 

ITreJ.tment 

jTre,Umenc 

Tre.ltment 

jTre:lImem 

ITre::ltment 

!Tre.1tment 

lTre:lIment 

Treatment 

Tre:lImem 

iTre;ltment 

Treatmem 

ITreatment 

(Treatment 

ITreatment 

IT re:ument 

'Tre:l!ment 

'TreJtment 

Tre:ltmen: 

'Treatment 

T~e::tment 

Tre:l.Iment 

~Tre:l1ment 

ITre;:.tmer.1 

ITreJ.tme:u 

T e.:llme~t 

Oa) 0 
::!19 

" , ---
269 :-=eg. 
::!JS 

:01 :-=eg 
1GJ 
~06 Seg. 

215 ~eg, 

2~9 ~eg. 

,-, -,-
239 
-< __ I 

~55 

258 
:nS 

2S I 

261 

,--
295 

-,---

.:: -, 
, 

Seg. 

Xeg . 

:--=eg. 

;';eg 

;';eg 

:-=e; 

Keg. 

~e£. 

:"-ieg. 
Xeg. 

~eg 

Seg 

Neg I 
i\eg . 

:"ieg 

Xeg. 

Se:g. 

Xeg. 
Seg 

;';eg 
Neg 

TC 
TC 
TC 

Xeg. 

:"eg. 

Day 28 Day 56 Day S~ 
i\eg . :-=eg. 

TC 
:-=eg :-=eg. 

Xeg. 

;';eg. 
;';eg 

:-=eg Seg. 
Seg. Neg . 

:--:eg. 

:-=eg. Neg. 

~eg. Neg. Neg. 

:--:eg . :--:eg, Neg. :--;eg. ~eg. 

~eg i'Jeg. ;';eg. 

Seg. ;-.reg ;-:eg. i'Jeg. 

i'Jeg 

i'Jeg. :--=eg. . ' ..... ci!. ;';Cf· 

;';eg. 

~eg :--:eg 

~eg. 

Seg. 
;-.'eg :--=eg. ~eg. 

:--=e:..: ;-';e;. 

TC Seg. :"e1 
TC 
TC TC TC :\eg. TC 
TC 
TC Seg TC 

TB-TV T\' 

Seg. TC 
IC 
IC ;-';e; 

;-';e; TC 
TC TC 

TV 

:-=e; :-=c; r, 
TV 

T\ 

~B :\0:; 
-,' 
I ' :-=eg 
TV 

-' 
r , ' 

~J_ 



Y. CC I(RI C C L C ~ I . \'ITAE 

:'\a me 

Address 

~atio ll a li ty 

Sex 

Dale or b irth 

Place of birt h 

\lari ta l s ta tus 

Ed uca tion: 

~ega Tewelde T ikue 

Minist ry o f Agricultu re . 
Ani mal & Fisher ies Resource Developme nt Animal 
Health Technology and Reguiamry Depart ment : 
Animal Health Technology and Regulator Team. 
P. O . Box 6234 7. Add is Ababa. Ethiopia 

Ethiopian 

ylale 

y!ay 1962 

Adwa. Tigray 

;"Iaried 

19"'70·-5 Elememary school Queen Sheba Elementary School A.dwa (TigraYl 

19- 6·81 High school -111_11 th Queen Sheba Comprehensive Secondary School. Adwa ~Tigray) 
and Ie" KolJdubu Sec. School (Koladuba. Gond", ) 

Q uali fi c:ltion a nd tra ining: 

~ lS:_S-:- L'm\'ersuy Graduate DV\II, .-\ddis Ababa L'nIversity. Faculty of Veterinary 
\le'::cme. Debrc ZelL ErhioplJ 

InternatJonJI Group Training Course on Tsetse lntegrate'd Management for Tropical 
De\eloping W-orld. IC[PE. ~Jirobi. Kenya. ~":28 ~o\'ember 1992 

RegIOnal Training Course on Field Data :-Vlanagement in Tsetse and Trypanosomosis Comrol. 
GIS 3.n":' Global Positloning System (GPS ) FAO/SADC. Lusa..\.;:a. Z~lmbia. ~~ \!arch to 6 April 
1995 

J01f!~ FAOdAE.-\ Epldenuology Workshop on the \!onltonng or TrYPJ,nosOmO!:liS and TSl!tsc 
Control Prognmrne. LLRl. Addis Ababa. Ethiopia. 1- -28 April 1995. 

Personal tr:lInlng ptan in ELISA & Related Topic: Enzyml! Immunoassay::.: C:lrd 
Aggiutlna(Jon Te!:l[ CAnl: Fluorescent Antibody Tests. lmmunoblottmg including SDS­
PAGE .,0(: We..,tcrn BlottIng at the Cniversity of Edinburgh. Centre for Tropical Veterinary 
\leui..::nc EJinDt:r;?h. Sc(){I.:nJ. from \,1 April to ~!,.I June 1996. 

\\ork e\per ience : 

F~om June I - January.31 1999. worked as :-:Jl!on"li Project Co-ordinator of the Farmmg in 
T set..,c Ccmrol Areas I FiTC.-\ I. a 5.6 million ELRO and rive-ye:.lr project of the EL (J,n EJ.st 
-\;~''':;':r. Rq!f'r.a. P:--o~r'J.r:1me in\"oJ\'mg EthlopJ. K~nya. L~:lndJ JnJ T Jnl:J.nJ.l J,nll 
.::,)or.:::1J..te .... through [he O . .l..L' iBAR 10 ~~!lfobl. Ke:1ya ,. 

95 



11}~-r_99 worked a~ a ta~k, Ic rce In the formulation of the FITCA project. 

Since February 1998, Senior Veterinarian at the Ministry of Agriculture, Animal Health 
TechnOlogy and Regulator Team, Addis Ababa. 

I worked at the EpidemiOlogy Unit of the Federal Veterinary Services Team as an expert from 
August 07/08/97 up to 21 / 1011997. 

1993 to January 1998 Technical Coordinator of the :":TTICC and Chief Scientific Investigator 
of the Research Contract and TC project 7820/RIINL: ETH/5/010 of the Joint FAOIIAEA 
Division of Nuclear Techniques in Food and Agriculture (Bedelle) 

1989-9~ Junior Research Officer (:-;TTICC. Bedelle) 

1988 PrOVincial Veterinary Officer (Gore. IHubabor) 

Paper \Vrit ing & Publica tion: 

The use of Ag-ELISA to monitor the effectiveness of a tsetse control campaign in the upper 
Didesa valley. Western Ethiopia. Proceedings of the workshop on epidemiological tools for 
monitonng trypanosomosis and tsetse control programmes organized by the 10int FAO/IAEA 
Division of Nuclear Techniques in Food and Agriculture and the LAEA Department of 
Technical Cooperation held in Addis Ababa. Ethiopia. 17-28 April 1995. 

An oven'le\\' of the activities of the :\TTICC. Proceedings of [he 8!h Confe rence of the 
Ethiopian Vett!rinar~ Associ:lt1on . AddiS Ababa. 199-l. 

Cnpublished research works: 

P;-r)ductl\':t~ )f sheep J.nd gOJ.t under nJ.tural tsetse challenge In the upper Dldessa vJl1e~ . 

\\-e~[ern E~hiopla. 

Study on the l'coiogy of [se ts!:! and epldenl1ology of trypanosomas IS along ArJo escarpment in 
the upper Dtdessa valley. Western Ethiopia. 

Efficiency te~,t o n odour baited and unbaned bicomcal traps in the upper Didessa va!:.!}", 
\Vestern Ethiopia. A method for tsetse control. Paper presented to the Addis AbJba 
L·nlversHY. Faculty of Vl!tennary .\tledlcine in partial fullilment of the requirement for OV\[ 
degree. June \987. 

Consultations: 

I have consulted the following :\'GOs on {he possibility of tsetse and trypanosomosis cont rol 
on \'anou.., OCCJ!)lons from \989-9- . SLvl (South Orno)' Irish CO'\"CER'\" (Keto. \\·e·aern 
Wolleg;lJ. FHI (\Vesrern Shoa), 50S Sahel (North Omo). ORA t\\·estern Wollega). 
Agriservice t>'-orth Omo ). 

-\J\'Jl:e ,lnd te::hmcal a ... 'Slsunce was pro\'lded EO unc.e rgradu:ne students of {he F:.1culty of 
VerennJ.ry .\Iedicme arta<.:hed to the :--':TTICC from 1991-97 to conduct their re"earch work as 
jJo.1rtl,il fulrilmel1l of [he requirement for OV:'1 deg ree. 



Compute r skil b : 

~hcrosoft \\'ord. Excel. Access, Power Point. Outlook. Bmder), Qu:mo Pro for \\'in, .\-tmltab 
for \\'in, ~tap lnfo for \\'In. IDRISI. Epi Info 6. Epi .\-tap. Ept Stat. Panacea. ~etwork 
AdmtnIstration (LA:\' '. Programme installation & troubleshooting. Computer parts 
replacement I CDRO~1 Dnve, Floppy Disk Drive. Tape Drive. :\'etwork card. Sound card, 
R.-\~I . 



10 . S IG\"£[) D EC LARATlO\" SHEET 

I the under signed, declare that the thesis is my original work and has not been presented for a 
degree in any university. 

"':\-ame :-':EGA TEWELDE TlKUE 

Signature .. )11 .. J6 .......... . 
Date o( submiss,ion 21.12.200 I, 

This thesis has been 5ubmined for examination with our approval as University Advisors 

Dr. Peter-Henn.ing Clausen 

Dr. GetJ.che\v Abebe 

Dr. Yohannes Aiewerk 



\ 
2001/ NiXl/ 1737 C-1 

OATE DUE BORROWER' S NAME 

---
2001 
1.~/1737 

.;.>tduy on the occurrence of drug Resistant 
Trypanosomes in cattle in cat tile in the 

farming in tsetste control Areas(Fitc:a) 

Nega Tewelde 

C-1 


