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ABSTRACT 

An epidemiological invc~[igatjon of mechanic ali) transmitted trypanosomosis \\as unde rtaken 

at the three districts (l3ahir Dar Zuria. Delllbia and Fogera) bordering tal..e Tana that arc 

located in Amharct :.Jilliona! Regional Stall'. I-.thiapia. The SlUd} \\ a'i conductcu \\ llh the 

objecli\es o f determining the prc\alencc of [r~ranosomosis in calth:. ,mall ruminants and 

equines. idelllif)ing biting Oil'S and irl\cstigating the presence of drug resistance 10 

Isomcthamidiulll chloride and Diminazinc .:lcc!Uratc in the study areas. 

rhe mcthodolog) follo\H..'d \\as that a total or 1509 cank. 798 small ruminan ts and 749 

equines \\ere considered for the prevalence 'IUJ) u<,ing parasitolo£icat method .. (buf)~ -coal 

method) and the PC\ ofc<!ch animal \\a.!> Il1casllr~d using hematocrit h:chniqllc", t\ 101a1 of86 

Iraps (66 ~Gl and ~() \ ·Ionoconica l) \\crt.: (kplll) cd for Ihe purpo"l' o f 11) .... ur\t.:~, ;\1 Ihe 

Fogera districi -IS canle (in Ihe late rain) "cason) and 19 callic (in Ihe earl~ dr) season) 

positi\c lor 7hpw/(J\olIw I'/I'CH ancr Ireatmcnl wilh IsolllclharniJiwl1 chloride and 

Dil11inalinc aCl!lUralt.' respecliH:I) \\ere folkl\\~'d for -; Jllonlhs and 24 da~ .... , rl!<;pec ti\l'l) 

rhe r('~lIll'i indicaled Ihal Ihl' o \eral1 pre\ akn..::e o f tr~ panoSomO:-.l .... 11l callie "as 6.1 ° ° 
(92/1509). Pn.!\ akncc "as significanlly (I ·3.~. ]><0.00 I.) higher during th,,- late rain) season 

9.6°'0 (57 '591) lliJn Ihe e:lrl~ dr) sea .... on I.11U n(22609) .\1 roger<! Ji"trir.:! \,here Illl' t\\O 

scasons \,erc compared. Prevalence at the di.,tflct k .. c1 has sign ifican(1) \ aril.!J (p<O.O I) fr0m 

9.6% (57 /592) al Fogera dislrict 10 4 .5~0(6 1:13) ilt Rahir Dar and 4th .. (7, 175) al Dl!1l1bia . 

Prevalence at a pca'iant association k\cl ha!> ,>ignilicanll~ (p<O,O I) \arit.:d rrom 0% (0/54) 

(Scbatamit. Bahir Dar) to 15.5°0 (37,239) ("ihin.l_ Fogcra). t\mong small ruminants ('nl) one­

:.hecp 0.8~o (I I :!~) and one gO.ll 0.15% (I (76) \\cre founJ posit!\t.: for 7i"1/1II110\o1I1lI -'>pt.':cie-'> 

and none of thl' l'quin~s \\ ere positive. A1Ithl' tr~ panosomc!. cncountcreJ in cank belong to iI 

single ::.pt.:ck::. Ill' I \ 'IHLr IlLmcH~r thl! li'l//{//WI(III/U ~pco.:ks in 'ihet.:p ,H1d go.lI ... though il 

"t:emed T l"/I"/Lt from the 1ll0lClllClib of bun~\ -cmU ~JllC3r. il lIas not po,,,ibh.· to gel \\ itl! in 

the Ihin ... rnear prep.Hallon madc from Ihe bun~·co'lI \\hich ma~ Iw dUl' to Ihl.! Icr) 101\ 

number of para::.ill'" in tht.: blood (single par'l ... itl''' per preparation for eat.:h ... pecic ... al tht.': buH) 

coal). The PCV for cach species of animal \1:lS \\i lh in the normal range 3\ailabk in 

lilernll1re HI(: PC\ ' or Trim.\' inliXIt.:d c;U1k ( PCV~~1.6. 95°0('1 1().9·~2.3) 11<1" 

,\ 



s ignific:mt l~ (VO.OO I) 1 00~ er than the m:gat i\C'~ (peV '.1504 . 95~'QC I <~ 5. 2-2 5.5 ) and PCV 

va lue~ \\'en..: al so significantly and pos it ;\ e l~ 3ssoc iated \\ II h bod) condi tion score (p<O.OO I ). 

and pregnane) (p<O.O I), and negatively assoc iated with lactation (p<O.05 ) and pa rity (p<O.O I) 

in ~attl e There was also a significant \ ariatiol1 in pev among the th ree di stricts (p<O.O I) and 

bet\\ ('cn Ihe 1\\0 <,e3500S (p":O.OI) in ctln le. 

A towl of 71.273 t1 il;!s \~cre caught of \\hi ch 49.353(69 .1(10) belong to SIOIIIOXY.\. 

15.875(22.3%) to non-bi ting .\bl\c/{I(f£'. 4.715{6.6°'0) 10 horse flies and 1.330(1.9%) to 

(·hrysop.\ and Ihcr~ \\ as no tsetse fl~ rhe o\crall apparent densil~ \\ as 216.3 fl ies,lrapday 

rhe \lGL trap had a significant ]) (i'<(J.O) hi gh catch of horse flies than till' ,\l onocorw.:al 

\\hen.' as Ihe i\ lonoconical trap had <l ~ignil icalll l ~ high cat..:h ofS/oll/ox r \ (p<O.OOOI) o\ cr the 

'\IGt. trap. lIo\\e\l.::r. there \~ as no signrticant dim'rence- in catchments bc!\\t'cn the ( \\0 traps 

for non-bi ting ,\II1I<:idul! (;"\ U\l ) ami Chry,\o/JS species. SeJ.)I.mal cLlmparison al Fogera dislrlct 

has re\ calcd Ihat Ihere \\as a slati .. li.:all) "ignificam \ ari nljon (p<O.OO I )) of high 11) 

calch rn('nl~ in Ihe la te r;li n ~ season than the- carl) dr) ~('a<,on fo r \!3ch t) pc o f lraps aloor.: and 

logelhcr I,)T SI/JIII().1:\I. hon,c Ilk" ,\Ild ('hrntlf'1 ~peclc" IJU\\ r.:\e-f. then: II i!" rill 'iigniti.:arn 

"1'..l.)Onal larialion for the non-biting \/imidut!. f l) ,p~'cic'i identified include !f\/O/II.I 

lI}!.rt'I/Il. ('l!rYlul'l \/I"l'/Jlohalw, S/o/llon I taft ilnJm, S/OlllfH"\'1 /U~/'t/. S_ p lllla. 51 I'lIl1ida S 

\0/(111'1/\, \. l(1i('III(I/(I .md 'ltppoho,\clI ntrll'ga({/ A s.ingle ... pr.:cirnr.:n nfthe genu .. T(I/Jm/II\ and 

1/('11/(/101'0/(/ \\erc al~o encountered. 

Of ca ll Ie ~ubjectt'd 10 both Isorncllumiuiulll chloridl.' and Diminuinc ace-lur.Jle dnJg 

"en"itl \ l1) trial. none llf Ihe animals \\cn.' POSil1\e lor lrypano<;orna during the folkm up 

pl.' riod and a t th!! end of the trail 1l11'an PCV has signilicantl~ im proved b) 3.6°'11 for 

Isornelhamidium chloride (1= -8,48. 1'<0.0001) tn:ated gmup £21.7.95%. C I 11.8-23.61 at 

da) zero and 16.3. 95% CI-=15.4-17.3 at da) 90 p<:ISI trl.'alrlH:nt) and 1.6°/(1 fo r Dimin;uine 

aLeltlrall' (I -·L9. P < (l.OOI) 1n..'31Cd gnmp (20.1. 95% (I 11).0-11 1. al U;I) h'r,) Jnd 12.7. 

CJ5°'(I CI~11.6-13,7 at da~ 24 post treatment) rc~pC'cti \'ct) 

In gcneral. the pre'ot:IH ... ltId~ has indic:lh.:d that Ir~raJHh'lmI1'oi ... Juc to r \'it'(L\' i ... rdatiH.:I) 

importan t in canle. and small ru minanh \\ou ld gel thc infection. Inlec lion \\ ilh I \'Inn ha ... 

negali\(,!I) :lfTcclt:d the ]lCV of .:::tl1lc. Variou:-; biting !1u!~ ,11' \ e-tl'rin;jr~-rnl'di.:at imp"rI;lI1U: 

arl.' prc~t:nt and het ... t: Ilie' lIerc nnt ell\.:\HlIltered dunng the 'o tud~ periuu. -, his indil,;;l1c .. IIl<lt , 

I'IH!\' infection in the ... tud~ area i) trar1'>ll1iw.:d lllechanil';!ll~ mediated b~ bi til1g tl ie-,>_ r l'il'lL\' 

inli:.::lioll in .::auic of thc <,tlld~ di,tm:t<, i ... "Clh;t;\C (0 "·,lh hlllllcthamidiulll .::hll)ridl.' (,II 1 
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mglkg BW dosc ratc) and Diminazine aceturate {3.5 mglkg BW) as a prophylactic and normal 

curative doscs respective ly. Therefore, a particular attention towards T. v;vax infection in 

catt le is essential to contro l the impact of the disease on productivity, Development of control 

options that could minim ize bi ting nies especially in seasons of high vector population is 

another task. Treatment of T. vil'at positive cattle with Diminazine acetu ra te would he 

effC(;tive and economical till problems of drug resistance might arise due to Diminazine 

acelurate. Finall y, further studies on biting flies (species behaviors, breeding habitat, host 

preference, control alternatives, relative importance with regard to T. viva'C transmission and 

other relevant aspects) are recommended. 

Keywords: Trypanosoma viwL"'(' biting nics, isomethamidium, diminazinc, season, cattle, 

small ruminants, equines and districts bordering lake Tana 
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I . INTRODUCTION 

Trypanosomos is in domest ic livestock causes a significant negati\e impact in food production 

and economic growth in many parts of the world. particularl~ in Sub-Saharan Africa (Taylor. 

1998) and it has greatly ham pered people and animals settlement in a considera ble pa rt of the 

world (Tekle and Abebe. 2001). Tf)pa nosomosis that occurs ac ross more than a third of 

Africa is arguabl) the most significant d isease (ILRA D. 1994) and therefore remains as thl' 

major important constraint to livestock production on the continen t. The wide occurrence of 

this disease in people and their li\('stock retards agricultural and economic development in 

Africa and 30% of the cOlltinem's ca ttle popUlat ion. estimated to be 160 million and 

comparable numbers of small ruminants are at risk from tr~ panosomosis (ILRA D. 1994). 

Though. the role of me..:hanical \ ~'lll1r-; in the transrn i:.sion l)t \ friean I i\ \:stocl\ tr~ pam 'Slunc<; 

has al\\ ays been controversial relalive to tsetse flies. their c~clica l vectors (Desqe,>nes and 

Dia . J003). it is documented that non-tsetse Iransmi tted t~panosomosis is a potential thrt:at to 

li \ estock in man) parts of the world (ILRA D. 199 1), Jnd the existence of non-cyclical 

transm iss ion in affecting livestock producti vity is available in va riOllS li terature (Roeder ef al. 

1984: Stcphen, 1986: Urquhart ellll. 1987; I LI~ "D. 1991: \ lacpherson. 1994: Siefert. 1996: 

Marc. 1998). There are a large numbe r of cases of tf)'panosomosis in a variety of domestic 

animals outside the tsetse belt of Africa as \\ell as in the Americas (Molyneux and A ... hford. 

1983). 

In recent cxperimental works it \\ as successfully demonstrated that Illechanical tran::'lllission 

of T"iv(L\' to can Ie was effected b~ African tabanids, An1ol1l\ ogrel/is at the rate of 6:1% 

(Desqe.sne::. and Dia, 2003) and that of r/tyIOlIl.l'jll.\cip{!.\ at a rate of 75% (Foil. Desqe"'lll'-" and 

Dia. 2004). lIence. tsetse can Iralbrnit T. I'il'fl.l' in Africa. conscqucntl~ the epiderniolog} of 

trypanosomosis in cattle is also tab.:lnid dependent and the eradication of tsetse nit"s \\ ill not 

ncccssarjl~ lead to eradication of T vim, (Dcsqesnes and Dia. 2003). 

No\\ a da)'~, in the corlle:\1 of the Pan-f\ frican 1 sets!.: amI Tr) panosolllosis Eradication 

Campaign (PATTI:C), it is c'pected that more and more .:lreas might be cleared of t'oCtsc. In 

'iornc areas favorable to Int:chanical \(:ctors. progn.::s"i\c t'radiciltion oft'i!.'\se nics \\ill tead to 



the instal 1m ion o f mechanicall;. transmitted trypanosotllosis. m such places. African 

veterinary epidemiologists should prepare to observe this ne\\ epidemio logical aspect o f a 

well-I-.nown disease wi th the right too ls and methodolog) (Desqcsncs and Oia. 2004). 

CrCfllion o r tsetse free zones in Africa \\ill generall} learJ to Iht: rJi~ppcarance of T 

cOllgo/t'nst'. T brucie. and most oftcn 7: l 'II'iZX as well. hO\\ever. in areas where T vivax can 

be mecha nically tmnsrn ined. clearance of tsetse will not be slillicienl 10 eradicate livestock 

Ir),panosornosis (Desqcsncs and Dia. 2003) 

Thi:; \\a.., previously stressed by SIephen. (1986) that the subject of mechanical!) transmitted 

Irypanosomosis in an imals in Africa and clse\\·herc is getting morc imporlam. bu t African 

cou ntrie s have spent large SUlllS of money and are "Ii ll spending in the expectation that 

eradication of tsetse fl) would get ride their counlries of the "courge of Irypanosomosis in 

their dOIl1t:'stic animals and sleeping sickness amongst their peoples. 110\\ evcr. Oesqesncs and 

lJia. (200)} indicatt:'d thai in the mi'\t:'d situations in Africa. where .:)clical and mechanical 

\ccIOr., arc found together. it \\ill he difficult 10 unn.l\cI thl' rclati\c role of both vectors until 

mon: refined epidemiological data arc obtai ned for uniquL" <;i[Ualion". PA TrEe nOi onl~ aims 

at eradication of ' ''etse flies but also o f II") panosomosi s. it \\ ill then be neceS5a1! to consider 

the role of tabanids and other hcmatophag{lu~ biting mseCb ...uch a~ S/oll/oxy' for 

tr;.panosorno:.-.i:. eradication. Ahhough it i., acceph:d Ihal l~e1Se <1ft:' resrl'n..,ibk for 

nhlintenance ofen.mOlic T I '/W!, III Africa. it is demOI1!)lr.ltt:'J that tabanids pia) J Significant 

rl11e in thl' tran~mi'sion of T "illn and could. b~ th.:m'l,hc..,. maintain infc-ctilln~ in callie 

populations 

Ethioria. as part of the African continent sharcs a subst<.m tial lo!>~ from the discas.:. Apart 

from tht:' c}clical transmission of tr)panosomosis b) tht:' (i/OX\II/(/ species. II i, 11Igh!) 

considered thm l11echanicaltransmission is a potential thrent to li\eSIOCk producti\ il) in ntrm) 

parts of the \\orld inCluding Ethiopia (Abebc and Jobre. 11)96). 1I0\\e\er. inlonnmion on 

pre\alcl1(.'c of non-c)clicall) transmitted tr)panosornosi .. in dOllle~tic animab. Ihe \ector.. 

in\'ol\cd and the drug scn"ithit;. (If the If)panO,,ol11e ~pct:ie .... in I thiopi..1 i., ~.:ant;. and 

suniciclll data in a compiled form is nOi a\ailabk 

In tht:' current Elhiopia. Ir)panosornosis IS one of Ihe most importan t disc,he:; \\hich 

contribute to di rect and indircct economic losses on livestock producti , it) and th" eoX tent of 

the Ji't:';he and the need to control in Ist:'tse frec art:'a<, (highlanrJs) ~)f the COllll !r;. is <; trongl) 
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crnphasil.cd and il is indicated that nu a ttempt "hatsoc\er has ~o liu been made to add ress the 

problem regarding highland (mecha nica lly tran smi ucd) trypanosomasis (Abcbe and Job re, 

1996). 

In Lthiopia, the prese nce of mechanic all) u-ansmilletilr:-pal1osomosis ou ts ide the documented 

tsetse belt is pre'ious l) recogni/ed .lOd the disease in domestic anima ls is reported In 

locali ties far fr('lIll tsetse area as earl~ as the 1970's (Langridgt:, I £)76, Roeder el al. I 98-J). 

Thi<; non-tsetse transmitted animal trypanosomosis that occu rs in Eth iopia and the general 

<;ituation pre\'ailing is lound to be ~erious and of great national conce rn wh ich requi res 10 be 

adequate I) addressed (Lcrnccha, 199..t). For instance. the tr)p::ulOsomosis o f canle gl;!nera ll ~ 

kno\~n as "NAGANA" ( local vernacula r Am haric "GENOI'") can be lound in man~ provincc~ 

\\ here it has greaily hindered development (Langridge. 1976). 

In Ethiopia. the prevalence ofrnechanicall) transmilled T I'i\'at and T el'llllSi reported b) the 

'arious \\or!"'t:rs has indicated their "ider dist ribution in the countr) and the di,;;eJ~e impact 

dill: til hoth parasites is suhstanlial, The presence of mechanical \ectors. existence 01 rescr\oir 

host!> .• Uld the im·ol \·cment of \\ ider host range in para<;ites. the various agro-clirnJtic lanes 

and the poor \eterinary infrastructure "ould undoubtedl~ en,>urc the c\islence ofbOlh r I'inll" 

and r ('wlIl,i in "Ihiopia, Thereforc. an ('\.tensi \ c infonnalion about r11t::chanic(lll~ Iransmitted 

tr)panosornosis, such as inclusion in re:o.earch activilics and a due consideration in polic,)­

decision making of the control progr<lI11'> in ;tn.-a .. \\ hl'Te b<.:hc n~ .Ire not pn:~<.:nt \\ ill help 10 

allc\ iatc c\isling loss of productivit) due to tr) panosl\lllosi~ of li\cstod in I thiopia. 

In Ih..: fUlllre. conside ring the increabl! in under- nutrition and malnutri tion. drug resistance 10 

both T \'i\'lL\: and T. el'flJlSI, .1nd the phenomenon of antigenic variation in t r)'panosornc~. an 

incn:ase both in l11agnitudc of spread ilnd economic impact of mechanicall~ tran':iIll;l1ed T 

\'iI'tH and T em/IIi is t:\:pccted to be high. To allc\iatc c\lsting problems and prc\cnt future 

producti\ II~ los~es hrought abOlll b~ mechJnicall~ trammiued u)panosomosi .. : inlormation 

on parasih! Jislribution. biolog~ Jnd hio-chemical characteristic .... of both T I"/\"(l\' .Uld T 

1:\/11/\"1. in\cSligations on the bio[ogy. epidcrniolog) and habitats of biting Ilies in JilTerent 

3gro ecological lone<;. asse<;sing Inc prcsence of drug re .... i<;,tance to T I'H'ax and r el'tlfISI. 

p3rticu[ar allention lo\\ ards T \';"(U' and T e\'{lmi infection I.:on trol in areas "hert.' twhe n~ i .... 

apparent I) absen! .• md el.:onomic as~cs:'lllent of thl' impal.:t of" both r \'IWL\' and T ('I't/l/I/On 

livl',>tol.:!... producli\ it~ are somc of thl;! poi nts usuall~ mcntioned :15 a prerequisite, 
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In the Amhara regi on, the problem imposed by Irypanosomosis in districts espl!cially adjacent 

10 lalo..e Tana and the ncar by Blue Nile river is considered to be the first disease in limiting 

catt le productivity. In this region in areas away from the documented tsetse fly belt. some 

prevalence studies have been conducted on bovine lrypanosomosis. But information for other 

species of domestic animals. tilt: t:xlcllt uf mechanical vectors and possible vectors present 

(including identification at a species level, their seasonality, abundance, habitat, distribution, 

elc) and the presence of drug resistance to trypanosomes is not known. Nevertheless, such 

in formation is essential to control the disease. vectors. and improve the economic return of 

livestock in the area. Therefore. this study was undertaken with the objectives of: 

I. Investigating the di stribution of mechanical!) transmitted trypanosomosis of domestic 

animals (cattle. smal l ruminants. and equines) in three di stricts adjacen t to lake Tana. ANRS. 

Ethiopia. 

2. Assessing the distribution of mechanical vectors (biting flies) and identify at a species level 

in three di stricts adjacent to lake Tana, ANRS, Ethiopia. 

3. Determining the presence of drug resistance to Irypanosomes in the study areas 



2. LITERATURE REVIEW 

1. 1. :\1cchanical transmiss ion of try panoso mcs 

2.1.1. Definition 

B~ detinltion. in mechanical lrilnsmission there is no development or multiplication of the 

agclH in Ihe \cctor (Foil. 1(96). Iflhe lr~panosomcs arc passed directly from <lnimallQ animal 

\\ ilh OUI tht! dc\clopmcnt C) clc in the \cctor. slich transmissions arc rderred 10 a~ "ac) clieal"', 

I he a..:~clical Iram.mi ... -.jlln l~":':lIr" \\hen blood·,u.;J...ing in .. cch hUH' an interrurll'J feed on.ln 

infcctcd host and fl) 00' to resume feed ing on another. The parasite can bc carried in the 

blood remaining in the proboscis and is then injected \\ hen the neXI bile is made. thus making 

a ~on of s)Tinge passage from animal to animal. .-\cyclical trnnsmission ... an: also called 

"mechanical" or "direct" transmissions (Langridge, 1976), 

Thi,l; method of dissemination depends on the mOH~mcnt of a fly \\ ith Trypal/osollla 

contaminated mouthparts to a ne\\ ho~t \\ jth in a shon time, so the parasites in thc mouthpart ... 

remain infective, Such transmission depends on an interrupted feed, as it is nl:l:c,>sary for the 

11~ 10 continue to probe and leed \\hen it has rno\ed to another host. Thu~ the ... honer the 

intenal bet\\ccn feeds, the gn:::alcr the chance of transmission (:\ l ol~ncu, and A-;hford, 1983). 

This "mechanical transmiv:;ion" is diOicult \0 stud~ and there is still little information on it. 

Ho\\e\er. this phenomenon undoubtedl~ pla)s a role in the dispersion • .lntl grl1\\[h uf disc'hl: 

(Clair. 1988). 

Scifen (1996) indicated thai ac:--clicall;.-, the pathogen could ani) be carril:d mer a shon 

di~tance since it \\ ill survi\c ani) for:1 short time in the proboscis orlhe mechanical \cctor.., 

and the tf)panosomcs mgested b) such \cctors from an infected host suni\c on I) 15 minuh:.., 

in ... idc the h)f'!osiome. Thl:rcfore. the infection will nO! be carried o'ver long di~t'H1c!.!"" 
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Stephen (1986) mentioned "\\e use the tenn mechanical transmission of tr) panosornes with 

ver) little understanding of what actually took place". It is generaJl) assumed that the 

infecting trypanosornes originates in the peripheral blood or the infected host and passes by 

some means over the distance separating the lal1er rrom the new host rind enters the blood 

stream of the recipient. 

2.1.1. Agents or \ ectors im olvi ng in mechanical transmission 

rhe role of mechanical transmiss ion or bit in g flies other than tsetse is already stressed 

{ILRA LJ. IIJ9-1). It is explaint'd in Stephen (1986). th,1t Ihm: an! drea!> \\hl.!rc (ilo.l'slII(I do not 

occur and yet the trypanosome succeeds in passing from infected to clean animab. 

Tf)panOSlOmatidae. infecting animals are transmitted from host 10 hl)st mainl~ b) 

hernatophagouo;; in<;c\.'h ,lIld ,hi" tnt."ChaniC'll tf:lIl\llli ... .,ion o.:-eurs b) the hem;lIllphagou!> flies 

or Tabanidae (rnain!~ the genus Tahal/lls), Cul/cidat' •. lfu.'Jcielaf!. lIel//{/lOpoha, Lcpero.\·ia 

Sromoxy.'J. and Chrywp\ (Lrqu han et o/.. 1987: CbiT. 1988: Seifcrt. 1996: \I are. 1998.). 

Similarly. liard (1989) explained that the most frcqul.!nt \ectors or mechanical transmission 

are Tahanitiae. and StomoxYl/ae. lIippogir/ar.' arc al'>O said to involve some limeS. 

In Arrica. Tabamu/ae and Hippoboscidae flies pnncipall~ transmit r \'iHLl \\ here as. the 

\ ector of T. \'iWlX in the Wcstern hemisphere remains unl-.nown bUt !>c\ eral species or 

hematophagous (especially Tabal/iel and NippohO.'J'cirl) arc believed to senc as mechanical 

\ecto rs. or allthc biting flies. the most important rnc..:hanical \cctors arc nies of the genus 

Tabam/\ (Mol)ncll;\ and Ashford. 1983: ;" larc. 1998). 

The transmission of T l'i\,lL\' and T r.'1·ml~i in areas outside the tsctse belt is ensured b~ 

Tabanidae. SromOXl'IIlIl' and o;,Ol11e timc:s Nil/pose/tim'. Horse nies (Tah(lfIu.1') arc esscnliafl) 

the main H!ctors of T t'1'(lIIsi and T l'inL\' otJ!<;idc of the !setse helt and the :\ rrican continent. 

Since 1930. there has been speculation on Ihe rule lIt Stomuxy,\ in lransmitllog T I'WJf/.I/ 111 

Indonesia. India. Mauritius. and other pans of the \\orld (ltard. 1989). 

rhe mcchanical transmis:.ion of Tt!l'(lIm b) laban ids has been c;\tcnsi\el) :.tudied in 

dlifen:nl clluntne,> '>1110.:1: the turn of the l'clltllr~ ;lnd thc c\idcllcC inl:rimin;.Jtlllg !;.JbaniJ., ;IS 
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\ cctors is conclusi\(:, r \ ' /\,{L'( i~ the onl~ "'pecic'> of bCbt.:-transmincd tr~ panu,omt.: that has 

become pennanen ll) cstabli shed outside of Africa (Foil. 1(96), 

O' Arnicus el (II (19(6) has slUdicd thc \ct.:tor potential of Slomuxy\, rhl!) supported tht.: 

\ ector potential of thc\e n ics for T Vil 'lLt in Ihat ... table flie,; \\i:re "er~ abundant at the callie 

n.:~ting ~ ite. there \\as a dose interaction bCI\\een callie and !>table flies in the stud) site. and 

the)' observed a good correlati on between the apparent !>table 11) densitics at the resting s ite 

and the frequenc) of T l'iwL'( in the canlc, The~ suggested that independent of the abu ndance 

:U1d ccolog) of cach ~recie~, these arthropods arc gOl.-"Id candidates as \,ectors of T \'i\'a~ in the 

Central African Republ ic. bcept that a significant regression occurred bct\\een thr: momhl) 

estirmHes of T l'il'lL\' frequenc) in canle and ~table fl) densiti cs. no such relationship lIas 

obsCT\cd for T c()n~()I/!l/se and T hr/lcf/!, Contaminat('d needles, s)rirrges and surgical 

instnrmr:nls are al<;o able.' to transmit T 1'/VtL\' from ('Inc animal to another ( \bre, 19<)8). 

In Sou th America and perhaps ebe\\he rc in the \\orld "here r "inL\' e,i'h 111 the absence o r 

tse!'.e, the non-c~!;li!;al transmission by biting Ilk:.. c)clk:<ll transmission through a~ ~et 

unidentified 'eClor and matemal transmission together compensate for thl: lack of the 

particularly enicient G/rhsiniduf! (Gardiner, 1"l89), In latin America (in "ahador and 

Paraguay), Camus (1996) confinllt,:d that among the Tabulllt/(I/! ')pccie!>, 7011(11111.1 importwl(!,\, 

Toh(IIIII.1 lIebl/lolIIl .JI1J Toholl/ll ('nploldlll are the main H'Clor!> of T 1'/I'llX in the absence 

of (jim I ///(/ specie,. llere. SWmoxn :Ire al,o indicated 

It is probable that the part played by hematophagous arthropods in t\rnl.'ri.:an "urra ha::; bet-'n 

o\er::.hado\\cd b) tht.: undoubted eHicicnc) Ollhe \arnpire bat. De.llI/odlll rO(/lfuit/1 as Ihl.' 

lector. Clearl), ho\\e\er there is a need to in\estigatc the signilicance of biting [lies. such as 

the rahal/idai', in the epiLootiolog) of surra in thi' region, particularJ) urukr tielll condition .... 

rhc \ arnpire bah ({)e\IJuull/l' rotwU/III) fccJ .. \\ ith t::qual freedom on equine and bo\ im' 

animals. 3nd thc) liH' lor a month or more alier !he) acquire an infection \\ith T (,WlI/li, 

During Ihat lime thc~ ..:an pass the organi,m hI a nc\\ host in the ~alh a and the~ cOlllimrc to 

feed until a fe\\ hour' before death, hcnce Ihe~ act as both re ... t.:T\oir ilnd \cetor of thl!' 

rnlection rhe e\ idencc is '>trong that thl.' "Impirc bat is thl.' mnlll \'ector of I eHlIIll in area ... 

\\ h~re it j<; nr~~I.'1lI Onl~ Ihe COI11ITh)1l \;lrnpire, {)e\lI/oc/1I1' rfllllllt!//\, of the farniJ~ 

Phr!lolOlI1(/fldtW j, til' ecunomic import~nce ('\Icpht:n. J 986), 
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Roeder el a/ (1984) ,>ugge:.ted that mechanical transmission is probabl~ facilitated b) 

abnomlall) high concentration of stock and their close con finement combined \\ ilh unusually 

humid conditions favoring an increase in the hematophagous tly population. 

rabanids have bo.:en associated wilh Ihe lransmis:.iull uf uver 35 palhogenic agerm. of animals 

and the majori t), of diseases associated \\ ith tabanids are mechanical I) transm itted and th is 

mechanical transmission is imponant in the cpidemiolog~ of man) agcnt.!. of li\CSIO..:k disease 

(Foil. 1996). 

Regarding tht: epidemiological factors involving in mechanical transmission (Foi l. 1996) 

reported that the titer of infectious agent. the rersi~tcnce of the agent. and [hI.' infectiousness 

of the agent at the portal of entry are the maj or ones. Similar!) the number and t~ pc of insects 

feeding on hosls is imponant. The \ iremia or parasitemia of the donor most (lft..:n delennines 

the number and t) pc .. of \ectors required to transfer infection. Information on the quantit), of 

blood remaining on thc mouthparts of insech afler an interrupted meal aho can pro\ ide a 

"!aning roint for e\alualing the importanec of dill~rent insects. Certain I), Ihe number of 

insects and the qunntit~ 01 blood transferred bet\\ecn hosts is important. 'he di"wnce between 

nnimals has a signilicant impact on the percentage of mixed feeding. The larger the tabanid, 

the greater the potential for transfer bcl\\ecn 1\\(1 h,ht animals. Smaller lahanids rna) mo\"e 

bel\\ecn h0:.IS Ir.:s~ frequentl) than larger l1ie<; and mdi\'iduall~ transport It' ...... residual blood 

meal. Ho\\("\cr difTercn.:es in population dens it> rna) change the rclml\1.' imponance of 

different sited tabanid or olher insect vectors. 

t\pan from disen .. c transmission. Iio liandcr and \\righl. (1980) Ihe blood loss caused b) 

l.:lbanids \\as estimnlcd mlllorc than .:!OO rnl animal per da~ in c:lItle. Stable 1111.' .. and laban ids 

cause" eight 10 ... 5 due 10 blood loss and anno) ancc a ... \\ell as create feeding Ic"ion si les \\ hieh 

mOl) promote cOnlaminati\c transmission ()ragent ... N m~iasis. (Foil. IY96). 

An extensive \\orl... \\as done on the dilTerent aspcct-. orbiting nics (specics prc$cnl. behavior. 

\cctor potential. habitat. etc) in many paris of the \\orlLl. In Africa, ditTerenl \\orh'no reported 

thc presence of different genera or specie!. of biting and non-biting flie:. (i\deycfa. and 

Dipeolu, 1986: '\moud i. 1989: Amoudi and Leclercq 1988: ,\moudt. and Leclercq. 1992: 

Amoudi and I eClcrcll. 1993: Amoudi, ;Inu Leclercq. 1996: 130\\dcn. 1976: Burg. el 0/ 

1991: Dia. e( (1/ 1997: '\ capori ('I (II ~OOI. DC"l.je ... nes and Dia . .:!003: Dc"qesncs and Dia. 

1004). 1I0\\eH'f. in rthiopia. fe\\ author') hi! ... mcnti{)Jll'd the n;UllC or "orm: llf the biting Ilil!'> 
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at a famil) o r gene ra k\cI such as Tahamt/al! . SIOI/IOX)'S. Nell/wopl/Ia. Pallgonium. and 

Chrysops and information at a spec ies Ic\ el and related aspects is not availabl e (En yew and 

Abebc 1997: Kidanc-Mariam. 2000). However, Kiga)c. and Jiffar ( 199 1) in a survey of 

ectopa rasi tes of cattlc in ][arar and Dire 1),1\\<1 diSiricts. south ca~tern part of bthiopia .has 

reported the prscsnccc of 10 species o r "stable flies". 7 "huuscn}" spl:cks. one Hippobosca 

mril!gaw. 2 tabanid species. 

In studies conducted in Mauritania. Guinea (West Africa). Nigeria. Cganda. Burkina Faso. 

and Turke) \ilrious gelll:ra and species of TClh(lllll.l. ·lIylvllls. S/oll/ox.lllae. IIlJellluwhia. ami 

Hippobosca. lIaemmopola. Chrysops. l/aema/oho\C{/ wul Glossifla and se\ eral types of non­

hiting muscidae arc reported to present in \ariou.., composi ti on (DipeoJu. 1975; Jwuala. and 

On~ eka. 1977: Kang\\ag) c. 1977: Hussein ('llll. ]991: Din el 01., 1998; Kilic. 1999: Acapori 

eI a1.. 200 I: Dcsqesne.::; and Dia. 2003). 

In stud~ing biting nics. the use of odor allractant .. Je\("lopcd for tsetse Ilies \Ias found to be 

cl1e~tilc b) ditkrerll lIl,-esligators anJ so JJr barting of traps \\ith I-Oclt!n-J-ol (oetenol). 

acetone. CO~. ammonia, pheno ls and CO\\ urine baited !raps alone or in 1.!1Irnbinati on wa~ 

obsened in improving the catch of biting tlic~ than the non-baited trap., (Vale. 1982: Tikuhct 

t'f oJ.. 1988: rn:m;h and Kline. 1989: Jacn"{)Il. t'l aI 1991: liribar. e/ al 19l)~: lIa)I.''S. el 01.. 

1(}9J: Foil and Jlril:Jar. 19(}5: Djjle~c. l!1 al I (}l)1t Jlall tl al 1998. J\.ri~tcrhen. ;Jnd Sormnt.'r. 

2000: I\'gare and \hlcndia. 100\). 

Trap design \\3S al'io important to incrc3!>t: the I."rricienc) of calchrnt.'nts of hiting nics. 

Though there an .... traps developed fo r trapping of biting flies. those trap" de\ d oped for IsebC 

n~ arc also helpful in trapping bi ting Ilies. I IlL'::; \\ill help c:>pccially to rult..: l\ut the absence a t 

tset .. e in prclimmar;.. ill\cstigations orbiting flies other than tsetse. lienee. the \,GU trap \\as 

bener than the \Ionoconical and bi-conical traps in trapping the hor,e Ilies (Amsler amJ 

Filledier, 1994a :md 199~b: Amsler el (II 1<)9~: "oil and Hri bar. 19Q':;: Dj i te~C'. e/lIl. 199R). 

For instance. \'alC'. (I(}S2) demonstrated thai trap' "ilh I:trger scrco.:n.., pwJuced relati\cI~ 

.. mall cntc hes nf SW/I/()x.l'illtlt' and non-biting \lll\c/(I(/('. \\hcrc .1.., Ihc ,mall ..,er~'t:n produced 

rclati\d) large catchi:-'" o f these Ilie.::;. 

rhl." seasonal lli'>ifibution or biting flit.' .... i.., one important ractor III as!-oC,sing their \ el."lOr 

potential. In mo..,t of thc cases. there occur.., high abundance of 11) population du ring or 

irnmcdiatcl) follo\\ing the rain~ so.:a ... nn (K'lI1g\\,lg~~. 1974: Dipc(llu. 1975: Bo\\dl'n. 197(1. 
9 



Kang\\ ag)c: 1977:: BQ\\den. 1977: Da\j.; dnd "ianders: 1981: Ie prince cl /If.. 1991; 

McEll igott and Galloway. ]991: Goraycb. 1993: Cilek. el al. 1994. Dia. el a/., 1997. 

McE ll igott. a nd Lewis. 1996: McElligotl. and Le,\ is. 1998 ,\lIc Elligoti. 1998). 

13 iting fl ies of thc \arious genera and spccie~ \\cn.: reported to have a spccific habitat for 

multiplication. rc,ting. host seeking and othcr~_ Therefore. captures o f adult nics will difTcr in 

different biotopes like galle~. collar. sa\anna. forcst. bog. fen. natural or artificial ponds. in 

marshes. in the mud of the banks of irrigation canals. ample \\ ater. \ cgetation, and in pastures 

(Hafez. eI 0/. 1970: ivlalthysse. e( aI, 197·:' Dale and Axtel l. 1976: l3u rgerel al 1981: 

Baribeau and M,lIrc, 1983: Lc\\is. 1987: Lago ilnd resta. 1990: Dia. 1'1 al. 1997: Din. el al. 

1998: Janzen. :md Hunter 1998: Acapori 1'1 al200 1), 

Collection of3dult Ilies is also dependent on lar\al habitat. Foil. (1996) reported that the Jana 

of tab3nids iced on organic debris &:or small irncrtebrates in a \3riety of aquatic to scmi 

aquatic habitat~. 1I0\\cvcr. :stable n) lunal' de\clop in manu re-spilled ked and decaying 

vegetation, Cattle manure on cattle teed IOh i~ an important medium for ~!abJe 11) larval 

development. 

2.1.3 TI) panosome species transmittcd mechanicall) 

The c;..btcnce o f mcchanical transmission of both r l'I\'lL\" and T 1'1'(///,\/ by bi t ing nics is 

documented in various literatures (lLRAD. 1991: ILRAD. 1994: Camus, 1996: Enye\\ and 

Abebe. 1997). r !"in!\' is transmitted from herd to herd b) infected cattle or sheep. and IS 

transmitted \\ ithin the herd by biting insects (])~'~que.,ncs er al .. 1996)_ 

Since. r vil'm can readil) bc tranSflllited Il1cchanica!l~ b) biting !lies othcr than iselSC 

(Ny indo. 19(2), and it ha'> cstabli"hed it .. clf ill the Caribbean. South \merica. and Central 

America \\here the tsetse nics arc absent (II R,\D, 1991: \Iare. 1998). C;;irnilarl). T em//II i., 

wideh di,lrihllll'd in li\('''lock in Africa and \sia II rquhan el (II 19R7' II R \D. 1991) in thc 

apparcnt ;lb<;CIlCC Ill' t.!>(!bC nics. 
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rhe tran.,mi"..,ian af I /:mmi in an area depend.., upon the pn .. 'scnce of mammal ian hosb 

ha rboring r ('mllsi in thei r blood. and some means of transferring the parasite from infected 

to clean su.')Ceptihlc animals (Stephen. 1986). 

2.2. TryPfIllO:WlllfI ( I)utl o ncffa ) l'i WLt 

2.2. I. \ l orpholog~ of T I'iva.\: 

TI'iwLt \\as nnrncd bccnllsl:! of the vigor of Ii'> .1cti\ it) under the microscope \\ hen cxarnim:d 

in In.:::.h preparatIons. rhe parasite rn o\cs acro",s the field of \ it·\\, rhe tr~ panosomcs arc IS .. 

Jlpm in tOiallcngth (a free flagellum of J·5 ~tJn \\ith a bod) 1cngth ofnround 15·26 .um). II is 

charJ.cterilcd b) a larg.e I..inetopiasl usuall~ situ.lIed close to Ihe po~tcrior end (.vlol)neu ..... and 

\shford. 19XJ). 

2.2.2. Geographic distribution and host range 

T "mLt is gcographicnll) the most c\h!nsi\c.' J'athogcnic tr~panll .. ome (\\Jth the e\ception 01 

, ("I·w/li). r lileH has been found O\t'r In enllrrnllU" arCJ ll! \trica "ith lheshl.,J. 

mOH'rnenh and mechanicJltransmission e'tcndmg it<; range ouhide thc hehl' belts (Gardint'r 

;tnd \\,il .. on. 1(87). T I'il 'at \\as thought to ha\e been impoT1ed mlo "'mllh \merica \\Jlh 

infected callie from Senegal in Wcst Africa in the 19 th centur). rhe propensit~ of r.. I'inn' for 

rnechaniC<11 tran')Jllis:>ion b~ biting flie) othe r tlMn hctst' Jnd tht' nportation of li\cstod. ha\c 

carried th is tr~pano ... oJl1e to ,\Iauritiu s, to Central and /;)ollth .\ml'ri~<l and rerhaps to Indon(,,,ia 

(Gardiner. 1(89). 

rhc mO\CIlH:nt of ,\frienn cattle to the CaribbcJn. South \rncrka ,tnt! \Iauritius rcsuhed in 

the dissernin:uion of T I'inl\' \\here it h:l-' persi,t~'d in 10c;:11 c:lttk' Pllpu!ations. except in 

\lau ritiu .. \\hert' it ha:. been eradicated_ Bil'.:hemi.:al .:har.kteri13tion 0 1 Jl1eehnni..::all~ 

trJn ... millcd T I'i,.(lt should pro\ide intcr('~ting infomlation ilb<.lut thcir origin'>_ Il o\\ c\er, thc 

prohlem .. llf the general insusceptibilit~ of laboralor;. anima]., III r I"/I'ax remains seriou .. 

( \I IlI) nCll' and hht()fd. 1983l. 
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The hO~IS of T l'i\'lL"C incl ude caHle. \\aler butlblo. ')hccp. gOals. (.:amcb. hor ... es and donkc\ <;, 

(Stcphen. 19S6: Lirquha rt el (II.. 1987: Ga rdiner. 1989: Nyindo. 1992). 

2.2.3. Oisc:l!iC due 10 T \ .l\'(L\". 

T'J'pwlO_WI/W (Outlonella) V/\"tL"C IS a major calise o f the monali rj and morbidity d ue to 

tr)panosomosis of li vestock in West Africa and con tributes to thc toll that Ir)panosomosis 

takes of animal health and prod ucti\ it) in East A fr ica (Ga rdiner. 1989). In Eas t Arrica. 

dlr\lni~: I III IJ1r~'dions are commonly encOlllllered . bu t in West A frica. a high pa rasitemi.1 

occ urs.The Ji~tribution of T. v;wu: has also extended to South America (:'\~ indo. 1992). 

I lo\\c\er, then: i~ little ..:omfon to be taJ..en rrom thc alien repeatcd statement that in We5t 

Africa T \"I\'CL"( causes an acute fonn of bo\ine tr)panosomiasi .... \\hile m Ea5t A fr ica. thc 

diseasc ma~ be regarded as a chronic intection (Stephen. 1986) and in Roeder el af (I 98-l1. it 

is conciuJed that T 1';mT is capable ofcLlusing acute disease in ra<.t Africa IHhiopia) and the 

charactcrbth" pathological hcmorrhagic '» ndrome of r I'll'lL"( (Gardint:r. 1989) is also a 

common occu rrcnce. Though. the dir;mbution 01 r I'i\'(u has c"ended to liouth America 

(N) indo, I QQ:!). it i ... interesting to n"JI~ that de"'rit~ thi.., \\ ltk .. pread di.,tribution 01 thl.· 

infection. OUI brt:aks ofse\ ere disease is '>poradir.: (Gardiner. 1989). 

T l'll'(l\" i., prcdominantl~ a pa rasitc of cattle . .,hecp, goat~. camel.,. hON~s. and \~ ate r bulTalo 

(lJubaJu:. bubalis) can ::til be infected anrJ IlHl) suller from the di.,ease. 1I00\e\('r. stocks thai 

arc pathogenic in some ruminants rna) be onl~ roorl~ infecti\e lor others (Gardiner. 1989). 

One to 1\\0 \\ ccb follo\\ ing infection \\ llh r \'II·ll"C. animals thai arc susceptible 10 the diseas~' 

de~c1op illlcnninelll le\er and anemia .1nJ cattle deteriorate for months Dcfore d) ing (ILRAD. 

199-l). The pJrasitemia in most infections duc to T I'Il"llX in dOlllc,>lic anl111ab rises to a peaJ,. 

and then 4uitc rapidl~ drops to either hJ\\ leH.·1<,. or to a k'\I:1 at \\hich no parasitc:s can be 

found in the peripheral blood. During the ~arl~ Slages of infection tht.' pcaJ..s arc often H'r~ 

high and the par.lsitemia can be referred to 3S lllaS~I\": and the intcnal bct\\ecn the peaJ..s is a 

mailer of a I~'\\ da)s ani). As the infL'cliun progrc:''ie.,. thc pcaJ..~ tend 10 become lo\\ cr and 

th..: inlen al increa'ie .... Chronic infe.;:tinn \\ ith r I/I"ILt 111:1) bc .... lid tll be thc normal slall" (II 

an'airs in e,I"'\ ,\frica and stead) dedine~ ill par ..... ih:mia \\,ill bt· ob'it.!f\cd (Stephen, ]\)S6. 
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Nyindo. 1992). I hough selr-cure is rclativdy common in T l'iWlX inrections. it is unlike!) that 

it results in sterile irnrnunit) . The cause or th is sel r-cure rna) be augmented by the tendency or 

thi s parasite to ru n through its (small cr?) repertoi re or variant antigens (Gard iner. 1989). 

The pal ho log) or I: Vil'{L\" inc ludes anemia. hemorrhagic s) nd rOlnl." an d Ihc e rreci of infection 

upon fcrtili t:;.. \1011a lit)' and we ight loss res ul t d irect l) from bO\ inc trypanosomias is. but 

effects on fertility. \\ hich are generall~ marc di fficu lt to measure. in to thc producti\;!) 

equation and e:\tend the economic losses c'\pcrienccd b) those \\ ho attempt to raise catt le in 

the tT)panosomosis belts of Africa and South Amcrica (Gardiner. I 989).In Africa. the d isease 

in \\ hich T nWL\" givcs rise in bovines i~ \ariou~l) d.;:scribed as "n<lgiln<l" or "soumna" and in 

South AmericJ as "Sec,ldera" (Gardiner, 1989). 

In West Africa "nagana" due to T. l';l'{L'( is considered 10 be econolTlicall) the most important 

fonn or Il')panosomos is in canlc. Cattle inoculated \\ ith T \'il'lL\' Illa~ de\ clop the pcractile. 

acute. chronil' or c!,)ptic t~pes or disea~c. Inoculated animals Je\dop p)re'\;a and become 

leth:lrg.ic anJ \\\."al.;.. Anemia is 3 eomrnnn '~'3turc rarticu!Jrl~ in .:hronic infections in \\hich 

se\cre emaciation 31so occurs (Murra) cl a1.. J 983: '\I) indo. I 99::!). 

Follo\\ing infection "ith some str3ins or r l 'iWL\". dealh m3:;. VCl'ur in 1\\0 \Ieeks. r he 

c~tremcl~ .:I.cut~ disease, produced b) T I'H'(L'( re'i.emblcs a seplicl'mJC condilion. I he animals 

ar~ lebrik. sho\\ sustained high !i:\d ... of para ... itemia and often l''\hibil m3SSJ\e hemorrhage. 

particularl:;. inlo Ihc gaslroinlcslinallract ( \ Iurra) ~'f aI, 1983). rhe prcp,:l.Icnt period in /cbu 

canle ranges Irom 8- 17 da~:.. In Ea:.lern and wille Centm.1 areJ ... of Africa infections or I 

l'i WL\" in callie 3re commonl) encounlered but the) are usunll) regarded as being rclall\cl:;. 

mild in nalure compan:d \\ ith tho~e due 10 7: cOllgo/ense. fn \\'e~t Africa. T. I'I\,(L\" is vcr~ 

\\ide spread and the infection in C311lc uSllall) runs a rapid I) f3tal course (Stephen. 1986). 

\13n\ or thl.' ,tnima ls thm sun i\e rClll3in unproducti\C' and Ihe gro\\[h of :;.oung animal ... is 

often stunted Adult animals 1Tl3) "ho\\ decrc3seJ fcnitit~. In .lddilion. prC'gnanl CIlI\-" 

somelimes alxlrt and evcn II hen cal\cs arC' born at full (enn. they arc onen ... mall and \\c3" w 

Ihal neonatal mortalil) is high. In milklllg CO\\ ... :\ drop in output h otkn Ihe fir:.t indicalil)ll 01 

infection (Murra) ct al.. 1983). 

ra)lof (19<)8) inJicalcd thai anClllhi Pl."rtish during Ihe .. hrunu .. ,t.lge ... ur infcuioll \\hCIi 

parasitemia is general I) quite 101\. probJbl) because dilTerent lllC'chani"'l1ls an.: imohed in il<; 

g~n~sls during Ihe acutl." :md chmrur.: ... lilgC~ 01 ink'clion. I hiS .. uggests Ihm control ul 
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pa rasitemia and control of anemia i:; unrdatt.:d In the chronic pha~r.: \\hcn immuni t) due to 

infections i" dr.:pn:ssed and anemia i~ ~u.,t:1ined through d) ser) throroit.:<;b. 

A \ariation in mean PCV due to physiolog ical Status or producti, it~ in ruminants wi th respect 

10 T "/ITtf infection was recorded b) diITc..:Fr.:1H \\url..r.:r:, at thr.: intcrnationalli'cstock eemer for 

Africa and internationalli\cstock research for animal diseases (0' letcrr.:n t!1. al. 1988: Defl) 

el al. 1988: \lulatu et. al. 1988. Malo t!t. (// 1988: Ordner f.'t al 1988). 

Catllc and c<;pcciall) sheep infected \\ith TI'lml" ha\c \ariabk clinical manifestations. 

Dcpr.!ndin~ on the managr.::rnent of the farm. clinical ~ign'> rna) \ar~ from nil to s ignificant loss 

of \vr.!ight and condition and cven abortion in C\\C!i. If thc managt:rnr.:nt Ie\d of a farm is 

!ialistactor~. clin ica l signs ma) be absenl and the inl't:ction inappart"nt r.!\en if the tr)panosoFl1e 

is circulating. I)heep and cattle can act .1'> n.:senoir ... of Tn\'(L'( for ... evera! ~e;;lr'; (Desquesnes 

I..'lul .. 1996). 

Sheep and goals an: !>u5Ceplible 10 ino.::ulatiOll \\ ith T l'iwL'( and ;ll:ut~ 10 chronic forms of the 

disca~~ h;;l\c oc!.!11 described. Affecled anil11;.\I .. de\l:Jop progre"'>l\c anemia (,\~indo. IQ92). In 

goats (Soulsh). 1982). both acute and chron ic forms of Ihc di<.,ea'>C rna) occu r. Emaciation and 

... plenom~gal~ an: reported and causc., "ub"lantial mronalit) in goah ,!Od :.hecp Fl1 Africa. In an 

c\p!.!rimcFltal infe.::tion of T I·inl.\" t,l gll,I!'>. \ ·"n Dam ct al (1997). h,1'> ob ... cncd the 

de\c]opmenll1fintermillcnl fe\er and anemia." reductIOn In g{\l., ... em:rg) and metaboliLable 

encrg) intllhC in infected goals Ihan the controls. lIere. PCV h3S grad ualJ) decreased in all 

infected animals \\ilh time afte r infection to an a\eragr.! 17% in \\('('1.. four-post infection 

(control ;;lnimals has a mean rev or 38°0). All inf~cteu anim;;lls ... ho\\cd parasih.'s in Ill!.! 

blood. bUI parasitemia follo\\cd an irn:gular cour~e to\\41ru!i thl.' cnd o f thl.' infec tion period 

some animal<; had undetectable para::;itl.' Ie\ er.... 

"itcphl'n (1986) has documented that goat:. and\b~s .. inian ShCl'P \\!.!f!.! .... usccptible to T l 'i\"(lX 

often d~ing in I\\che da~s. In these ... pecics llJl)sl infection ... COlI fatall) bUl \\ide variation 

occurs p;1rticu!arl~ in "heep. In ISC!'>t' infc<;'(cd pan ,,1' soulh\\c,lern I- thiopia. "27531 (5 I" n) 

,>mall rumin;\Flh \\erc po,>iti\c for tr~panO:iOma Of \\hkh. onl~ lour in ... hccp and Ihrcc in 

goat:. \\cre dll~ 10 T V/I"{L\' infect ions (Din],.:1. :1nd \ bel"\C. in pre ... s). 

lI or<;r.!'>. dnnh'~' and mules arc "u\Ccrtihlt· 10 inlXtttatillll \\ith T I';WL\·. \nimal>; occome 

.rFlt'Fllil; and rrogrr.! .... sivt.:l) bl.'CCltllC t'Flhlr.!i;FIt'd hil-lIl,l \I/" tht' leg ....... crutltFlL k!\\cr ;llxl(llln:n ,lilt! 
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the subcutaneous tissue is a common findi ng (Soulsb). 1982: Nyindo. 1992). When T. viwn 

was sub-inoculated in to horses and donkeys. the infec tion \\ as more chronic, result ing in 

death in a ) ear and five months respec tively. Camels arc also susceptible (Stephen. 1986). 

Dogs. cats. monke)s. pigs. rats. mice. guinea pigs. and rabbits are refractory to infection 

(SlCphen. 1986; Urquhan e l al .. 1987: :--:)indo. 1992). 

After an c'perimental infection of T l'il'aT to goats. gross and microscopic examination has 

revealed the presence of hyperplasia and a plasma cellular reaction of I) mph nodes and 

h) perplasia of the sp leen in all of the infected animals. Mononuclea r infil tration of kidneys. 

brain and ht!art was also observed (Van Dam el aJ .. 1997). 

Gardiner (1989). has reviewed that immunosuppress ion has been regularly demonst ra ted in 

inlections of ruminants. Stressing pr\!\ iOllsl) infected but aparasitemic animals. appears to 

allo\\ recrudescence of parasitaemia. I)arasite control mechanisms are ob\ iOllSI) in\ ol\cd in 

the sclf-cure phenomenon, \\hich nw,~ be augmented b) the tendenc) of this parasite to run 

through its (smaller?) repenoire of \ ariant an tigens. At present there arc no correlates of ho!>t 

prefen:nce. \irulence or the pathological consequences of the infection host animals "ilh 

particular T I'/\'{lX. 

2,2.4. Status of T. l'il'UT in Ethiopia 

In Ethiopia. T 1';WLl" i) one of the commonest tf}panosome species and has been found in all 

provinces (Langridge. 1976). This trypanosome species is most prevalen t that infect callie in 

tsetse free areas (Abehc and Jobre. 1996). When sample \,ere taken from li \ estock that \\cre 

1101 in I.:uulm;t "iLb t!>l.:he. T I'II'eLt" \\ ii!> the dominant tr) panosomc specks encoLintered (rable 

I). Similarl~. Dekelc (1980) indicated that \\hen .. -....;agana .. occurs in places far ,may from 

tse\<'e.the non-c)clicalll)panosol1le'o Jrc predominantl) r l'jllL<. 
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rABlI I. I'IU\,\II'U OJ TIll I\" "I) / Co.\(iO/f \ 'if. 1"- JU.I.AIIIl' 101111 IlISI·"U· I KO\\ 
ISI·ISIIIII-II,EnuuI'J.\ 

I r) panosoma specie<; 

/;T/)(IfIOHJma cOlIgol('lI\(' 

li·\ I}( II 10_1 ollla I'i I'(L\" 

\ll i:\~d and olher infections 

l::>~ ISC in fcslC'd rscisc rrce Source 
(n=I.398) (n=6,711) 

60 ---'-·14 --'L",,-:-,g-' r";d'gc-' "'( 1'"9"76")-
31 85 
9 

The dT~ct of T l 'iWLf infection on packed cell volume (I abk 2) and hod) condition ';core of 

canlc o f the 1: lhiopian highlands ha\e been r~por1cd b) \- arious workers (1Ias<;cn. 1988: 

En)~\\ and /\ bcbe. 1997: Aklilu. 2002). 

-

Parasilcmi..: \Ion· Source 
parihitemic 

n.1 26.1 (Jdmct. 199..J 
n.o 16.1 \Iihirc!. 1995 

< 10 (60 0 0 ) Al"lebe and Jobrl.·. 1996 
11 7 16...J I n~~\\ and \hCl"ll·. r IN7 

21.1 
,. , 
-).- [cr\!li: dnd Abcbc. 1999 

22.8 27.8 Aklilu.2002 

In Ethiopia. the \\ork 01 \bebe and JQbr~ (1996) indicated that although the ill"lllorrhagic 

<;)ndrollll." \\,1" not ob"eneJ. Ihe dl."gn:~ of an~mi.l cal .... ed b) inlection 0 1" I I"/I·m' in the 

highland IIldigl·nOlI'l lebu c:mk \\a, !0und to be sc\cre. lIere. the re'itllh rl·\ealeJ that about 

600 0 of r l'II'll\ inlccll·J cank in the hIghland ,hO\\ed anemia bellm a PC\ 01 20"/0 

l"oll1parl'd to 50%, of r (·ollgo/ell.\(' and I I'/I·m· inre~·ted lebu cank in the Im\ land 

rhe<;e linding'> or T \'Inn from the t'iet,>e frel' area'i highlights the illlpor1~H1CC of inlection. 

I·,ccpt for thl' Ic\\ ea~e~ "here I umgolt'flw inlcwolls arc dete.:ted. the '>(:enaril.l j.., allllo~1 

lOti 0_'0 dominated b~ r lInn· Inlere'IIIl~I~ tr) palllh"111Il"i, or ··(ihendi·· i'i nnl re g,mkd "" an 

il11fl0rl.1Il1 di'it",''ie in nH,,1 parh o f the hlghl.lIlloh of I thil.lpia 1 hml,!\..:r. upon rout Ill..: hlood 
16 



examination. close to 10% of the catt le herd was found to harbor T viva. infect ion (Table 3 

and Figure I). The ability of T ViWL' to ada pi 10 ways of mechanical transmiss ion has enabled 

10 establish itself in the vast highland plateaus of Ethiopia (Abebe and Jobre, 1996).Fo llowing 

the work of Langridge (1976) and reports of Roeder el al. (1984), other different reports on 

mechanically transmitted trypanosomosis caused by T. Vil·(L' in the apparent absence oftsctsc 

ny in Ethiopia came from vari ous workers (Table 3). 

TABLE 3. PREVALENCE OF T. rH:AX IN AREAS FAR FRm.·, TIlE rSETSE BELT IN ETIIIOPII"\ 

Location Region Sample % Source 
size Prevalence 

Shoa Amhara 100 14* Langrige. 1976 

Melka-Sedi Afar 1200 6' Roeder er al .. 1984 

Gondar Amhara 1276 H 6 Hassen. 1988 

Go.ijarn Arnhara 10.0 13.27 Tl!refe and Abl.!bl.!. 1999 

Gojjam Amhara 11.8 9.4 Getinel. 1994 

Bahir Dar Amhara 739 16.1 Mihiret. 1995 

Gojjam and Gonda r Amhara 423 8.71 Abebe and Jobre. 1996 

Gonder Amhara 319. 12.62 Enyew and Abcbc. 1997 

Go.ijarn Amhara 3288 2 Cheri net. 1999 

Go.ijarn Amhara 10.0 13.27 Tcrcfe and Abcbc. 1999 

Tigrai Tigrai 604 6.29 Aklilu.2002 

• Reported in the form of outbreak 

17 



Figure I. The Distribution o r Trypollosomo vivaT in Ethiopia 

=t" ;;,,~;;; Coun!.., Bound • .., 
,u & Tmax 17·2S 

Source: Abebe et 01. (u npublished result) 
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2.2.5. Status of 7: evans; as compared to 7: I'iwu in Ethiopia 

T. evansi causing "surra"' in camels is common in the southern and eastern regions of the 

country (table 4). In Ethiopia, the distri bution of T. ewmsi coincidt:3 with the diSlribution of 

camels in the semi·desert environ men I through out the castern part of the count ry (figu re 2). 

This trypanosome also occu rs in the dry country of Ihe North West ncar the Sudan border 

(Langridge. 1976). In Southern Ethiopia (Borena), the disease caused b) T. e l '{J/l.'>i is well 

known to the breeders by thc local name "Dhukanc" and is given the first priority in its order 

of importance among camel diseases (Demcke. 1998: Tekle and Abebe, 200 I). 

TABLE 4. PREVf\LENCE OF 7: £I:.t\SI BY PARASITOLOGICAL \lETIIOD IN ETlIIOP]A. 

Location Region Sample size Prc\'alence Source of informalion 
(%) 

Issa Afar 327 0.3 Tefera. 1985 

Ogaden Somali 32 1 6.5 Wossenc. 1988 

Dorena Orom ia 1100 21.5 Meskelu. 1990 

Yavello Oromia 29~ 31.9 La[...c\\. 1993 

Somali Somali 336 7.7 Issa, 1998 

Borena Oromia 609 6.7 Dt":me\.,c. 1998 
324 56.5· 

DircDa\\ a Dire Da\\a 228 12 Mohammed. 1999 

Tigrai Tigrai 280 ; Hnilu. 2000 

Borena Oromin 391 10.9 Te[...le and Abebe, 
2001 

• Ab-ELISA 

19 



Figure 1. The Distribu tion of Trypanosoma ewltlsi in Ethiopia 

, 

00, ...... .;400 Kilometers Source: Abebe el (lJ. (unpublished result) 
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2.3. Oi:lgnosis of trypanosomosis due to T. V; l'{lX and 1. emllS; 

rhe dc\clopment of anemia is the most reliable indicator of the progre')" uf a tf)panosome 

infection ilnd it is sirnpl~ nnd reliably eSlimmed b) measuring the.: pa<.:ke.:u \:clt \ o lurne percent 

( \Iurray PI til. 1983). The incidence. pre\alence. spt."'Cies and sequcnce of appearance of 

different species of If)panosomes can be evaluatcd b) examination of hlooJ b~ a \ariet) of 

parasi tological techniq ues. \\hich include blood films (thin. thic k and \\el ). dark ground or 

phase contrast buff) Coal method. hematocrit centrifugation technique (lIcn. inoculation of 

laboratol) animals and hellloc~lOmeter for quantilkation of parasites (i\ l urril~ cl al .. 1(83). 

No\\ a dOl). other sero logical and molecula r te:;!!:; are de\ eloped such as th<: C 1\ T r T !!\'a,,~i 

tc~t. Ag-ELISA. Ab-ELISA. IFAT and peR diagnostic tests (Gardiner. 1989: Camus. 1996: 

PLlT~1. 2001). CAlT T emllsi is an experimental card agglutination h.' .. t de\eloped b) 

Prince Leopold Institute for Tropical \lcdicine Ihat b u,ed for thc lkt..:crilln of anti 

If) panosome antibodit.·" in blood. serum or plasma of infe.:ted animal!:.. rhe.: 1e.:\1 i" pertbnned 

on a plastic ca rd \\ith 10 reaction zones. J"he n.:con"lituted antigen su~pcnsilm b rni'\ed \\ith 

blood or diluted serum pla"ma and rotated for li\e.: minutes al 60 to 70 rt' \ oJutions per minulc 

on a card test rotator (PUT\-!. ::!OO I). Blue clumping indic;ltes the presence {Jf antibodie:. in 

thc te\1 s.1rnplc . Inc t..:\[ 1\ [wt ..,!rjctl~ spccie: s "'rl'ciri~ I hi., ma) complk..lte till' intt:rpr~'lal[On 

of positi\e re"uit-; in area:;, \\ here other specie:" of "'ali\ arian If) panOSl,.lmc:. lIccur (PUT\!. 

::!OOI). Till now the CArr T emnsi has bl'en e,alumed for sera diagnmi" 01 ~urra in 

dromedar) camels in ~lali . .\lauritania. i'ige:r. and the Canaf) Island" and liJr \\iller bufraloe~ 

in Vietnam. FOf scrcening serum or plasma sumple" of dromedary camel". il <;ampk dilution 

of I:..J to 1:8 is indicated while for water buffaloes 1:8 dilution is used (PI n \\. 2001). 

\frer results o f e'\perimcntal infection Olaho- \luJ...ani {' I a! (1996). ",u~ge .. teJ thilt bcl~ of 

Ig'\l and IgG class-spe..:itk antibodies ma~ be a suitable indicator of the c'\ro .. ure status (I f 

goats to T emmi bcC3U'C Iheir findings indicate Ihal. the fomle r fall rapidl) .llt\: r Ireatment or 

.:ure. "hill' the.: laller rnil~ pcrsi~1 for long pcri(w'h 

Since 1113n) 3nim:!ls h.uhoring T l'wmsi ma) h;l\e par3siles in their p...·rirheral blood ani) 

"poradicall~ and in rclati\cl) small numbers. a <;ingle or e\en 3('\eral (''\'lI1l1n;''[lion" ma~ tail to 

re\cal the r:1r3<;itl." in Ihin or \\ct hln<x1 nlm~ rhcrt:forc. no single !I."dllliqlle Illr.:t:t" all 



requi rements and thai \\here possible a combination of methods including mouse inoculation 

should be used. J everlheless, tick and thin blood films should always be made (Murray et al., 

1983 ; Stephen. 1986). 

Similarly. a failure to detect T. vil'a"{ infections in blood films, parlicularl) in the long· 

standing cases where there is a low parasitemia has been known fo r a long time. I f infections 

are diagnosed by the blood film technique alone. about 27% of the cases \\ill be missed 

(Langridge. 1976). Parasitologica l methods (blood film. buffy coat technique) and serological 

methods (IF AT and ELISA) are the commonl) emplo~ed diagnostic techniques (~ Iurra) et al. 

1983. Gardiner, 1989). The peR diagnostic tool is also in application recentl) (Solano et. al., 

2001). The Latin American isolate of T. viva\"" is diagnosed using indirect imrnunonorescence 

antibody test. and ELISA. diagnostic methods (Camus. 1996). 

ErJicient diagnostic methods should be used to dc:termine the prevalence of T l'/m\" in Africa. 

in South America and the Caribbean \\here DNA probes could be emp[o)ed (Q evaluate better 

thl! cont ributi on. if an~. ul ticks and other biting in:.ect3 to the tran smission of T I·;I'{L"{. [t is 

probable that new DNA probes will have to be prepared to ensure the identification of all the 

members of this geographical!) dispersed species of protozoan parasite (Gardiner. 1989). 
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T\1ll E 5. PRI-_\ \11 ,< I Of- T InH BY SI ROI.O(iIC\1. ·\'0 I)AR_\~IIOI()(.1l \1 \11 IIIOD~. 

Tests applied 

Pa rasito logical 

Anti gen-ELI SA 

Pa rasitological 
ELI SA 

Parasitological 
Indirect-ELISA 

Parasito logical 

Anima ls Posi th e fo r T vj\-UX 

Can Ie 

2.3% 

13.1% 

3.H% 
j·U% 

roOD 

500 ;, 

7.6°'0 

Sheep lioats 

1.2% 0.7% 

8.90
0 9.0% 

Indirect -FLISA 22°'0 

Parasitological 
peR 

·U~O 
11.5%. 

Source 

Anosa ef (11. (1 995 ) 

Aaron ef (II. (1 996) 

Dcsquesnes (1997) 

Solano 1'1 al. (200 i) 

A si milar d ifferent resul t fo r T. emllsi in camels has been reported in I:.thlopia that 56.5 % and 

6.5°,;' of the <>ample.') \H:re positi\c u'Sing Ab-EI [SA and para::;itological tech niques 

n:<;pccli \ el~ (Demekc. 1(98). Dia el til (1997) has applied the CAIT. II'A I and Ag-ELI SA 

tests and seropositi\it) rates \\.-ere 16.5°'0 \\ith C\TT. 2-;,]% \\ith If AT and I-LO~o \\ith Ag· 

ELISA. Anosa el al.(1995) reponed a rmio of 7.5:1. 6.0:1 and 12.5:1 in diagnosis of 

tr~panosomes using Ag-ELISA and parasi lological mel hods in canic ... heep. and goats 

respect!\ el). Similarl) in the Central \ (riean Republic. Arnies t'I 01 (1996). reported thai the 

frequene) of T \"Imx ranged from 0 1014.5% using p . ..Ira:.itoiogical method .. and from 8.110 

1 <}.-\o,o lIsing ELISA 

" -, 



2.4. TrcalllJC n 1 a rHI Co n I rol of r\ lcrha II ica IJ ~ Tra IISIIl illcd Tryp" n OSOIll CS. 

In cast.! of rncchanicall~ Iransmiucd Ir)panosomt.! <;. \\hich arc rnainlainr..'d under natur:11 

conditions b) tht.: prr..',>encc of Ihc parasite in til!.' blood of susceptible animab. and b~ Ihe 

presence of hematophagous arthropods in the vi e init~ of infected animals. con trol should be 

directed lo\\ards elimination of trypanosomes from thl.' blood of animal,> or elimination of the 

\\.'ctors from the CIl\lronrnent (Lud.ins, 20(0). In case of T eWlIlsi. trr..'atmcm \\ith 

Ir~panocidal drug~ is the ll!o.ual method of COlltrol ( Luc~in s. 2000) and most of tht..' u~ual 

tl)panocides ha\\! been u\ed for trcming thi s para!.i tr..' Ho\\c\cr. the t)PC of drug 10 be used is 

dcpendr..'nl on Ihe species to be cured and Ihe levels of drug re sistance in tht: region (Mol) ncux 

Jnd "!ohfon.!. 1983). 

I ilhcr of tht.' lour ~llIllP()Ullds na1llel~ Sumrnin. Dirninal.ine aCclurah.:. h ornelamiuiurn 

chloride and Qllinup~r.unine ha\r..' heen used to Ireal camels, caule. butlillo. hor~e~ and pig~ 

for rn an~ ~t.:ar" ( I _ul.:~rn ..... 2000). I' Jnic\llarl~. Ouinap~ rilrnine and Dirnin:r/inl.: aCt.:llIrate 

(fkrcnil) in ho\illl'<; JIllI hometamidium ch loride (Samarin) in dog ... art.: effecti\c .lgain~t r 
CI"I III.H (Mol)neu\ and \ sh IOrd. 1(81). Drug rC!ohtancc i .. ~no\\n to (ll.:cu r ;Hn(lng~1 T ('1'lI/ l.11 

jsolme~ and tht.:rt.: hd\C b~en report~ 01 it... occurrt.'n CI! in !.t.'vt.'ral drficrt.'rH c{)unlrit.''> in :\frrl.::1 

and A<;ia (Lud,in .... 20(0). In Sudan, from a plact' Iltlllwd Kassala (ne:!r the \IC.., t border 01 

I thiopia). an i<;.ol<lt(: of r {'\'lln'/ A'/I\\O!/l -I \toe\.. \\3\ found to f:u: rc\i.,t.l1lt In Ihe curati\e 

action o f Suramin e\en Jt Ihe ma\imulll loleratt.'d dose of Suramin for min: (Abt..'b(: «'I 0/, 

1983). \\hich \\as attributed to an e\tensi\c and repeated usc of Suramin in thm .11'1::1\ 

~irni lar problc:rn mu) bl.' t.:.\pected in the :1djacl.'llt ,\Ieternn arC:l <; Ofl-Ihiopi,l. 

In treating :lI1irnal .. posiu\t.: for T \ ·iWLX. Ilornid ium chloride (No\-idium).l lornidium bromide 

(I-Ihidium). Isomethamiuiurn chlori tk (Sarn ori n or 1 ryparnidi un l). Quinap)rarnim: 

dimeth)lsulphate (Tr)p,lcide ~tllphal\'). Quin:rr~raminr..' dllllelh~ bulplute:..::hklridl.' 3:~ \1 \\ 

(rr~pacidt! rrosnlt). :Hld Dimi nn7ine Jt:t.:luralr..' (lkrenil) arc Ihe \:tri'HJ" drug .. "0 lilT u~ed in 

Jitlcrent countric .. (Gardiner. 1989). Drug n.: .. i'>t:1nt T I'inn thaI \\I.'rc Iran .. rnined 

mechanical!) \1 as rl!porled b~ Desqur..' .. nr..' .... .:t (II. ( 11)1)5). 

In tht.' cuntroilif both I \'/I'lU' and I IT/II/H. Ihal art.' Ir.m<;rnilll.'d ac~diL:III). l'Iimimui'lII nf 

Ihe ,>ou ree of infection; thaI i~ tlH:: infl.'ctt.:d animal that arl.' in COnlaLI \\ ilh Ii'll' IIniniected onl· .... 

. Hld hl:t\\\·t,:n \Ihidl Irall.,mi<." jllll i .... nl.llk di".:":ll~ II i.., nut pr,!di..:'lhk III l.:ontr,,1 th..: 



transmitters as the population of biti ng flies is extremely numerous, widely distributed. and 

difficult to deal with (Langridge, 1976). In case of 7: el'w/Si. control is limited to treating 

those anima ls that are considered infected on the basis of cl inica l signs, or treatment of 

animals showing patent infection (Luck ins, 2000). The need to contro l trypanosomosis in 

tsetse free zones is already emphasized (Abebe and Jobre. 1996) stre,si ng the disease 3S a 

potential treat to the huge highland livestock population of Ethiopia. The authors presumed 

that a regular blood examination and systematic treatment of infected animals on the highland 

Ethiopia would undoubtedly minimize the risk of lrypanosomosis due to T. vivax. 

Control of biting flies is also an alternale and the options proposed by various people to limit 

the impact of bi ti ng flies are application of chemicals like malathion or Sumithion 

{fenitrolhionJ to stab le walls or if necessary on the animals and managing the grazing periods 

for stock at peak period of biting activity of the flies (Bhasker. and Joseph, 1986: Heine; 

1987) listed sprays, ear tags and pour-on formulations as the methods and permethrin, 

cyhalothrin. cypennethrin. fen valerate. telrachlorvinphos. flucythrinate, cyfluthrin and 

deltamethrin as the insecticides. 

Legner. (1995) has also indicated that the manipulation of natuml enemies through 

introduction andlor augmentation has in some cases provided satisfactory control. 

Management of larval habitats b) sanitation is the key to stable fly control. Treatment of 

animals with residual insects can aid in control and thorough application to the lo\\ er body 

parts is important. Modified traps. either as treated targets or \\ ith solar po\\crcd electrocution 

grids. can be effective in reducing stable fly populations \\ ith proper usc (Foil, I 996). 
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3. MATERIALS AND l\ I ETHODS 

3. 1. Study Area 

The study was undertaken in three discrete districts bordering lake Tana. namely Bahir Dar 

Zuria. Fogera. and Dembia: located in West Gojjam and South Gonder and North Gonder 

administrati\e Zones of the ANRS respecti\el). Ethiopia, The study districts are densel)' 

populmcd and most of the land is intensi\eI) cultivated and in the rain) season. particular!) in 

the so-called Fogera plain. most of the culti\able land will be \\aler logged. 

Figure 3. il.lap of Ethiopia. 
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I he Amhara '!ational Regional ~"' tc (Ai'-RS) j., founu III the nOrth\\CSI part of EthiopIa. 

Geographical!) the region i~ loealeu bel\\ecn north latituue 9~20' and 1420' anu La~1 

longitudc JO"~O' and 40°20' 

Figun .. 4. \Iap o flhc Amhara '!ational Regional Statc 
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Figure 5. \Iap of the stud) diSiricts bordering lake Tana 

----

I 
__ ~~':" ___ ..i.'" """ , 

The region sha res 25% of the total area of the count!') \~ hich is estimated to be 170051 sq km. 

Amhrara Region is bounded \\ ith Tigra) Region to the north. "flu Regi on to tht: easl. 

Oromi )3 Region to the south. l3enishangual Gumi7 Region and Sudan to the \\e,>\. 

Af'.:RS i~ the I:l.nd of diverse topograph) \\ ith altitude ranging form 500 at \Ietebia to 4620 

meters abO\e sea le\el at Ras Deshen. l3ased on altitude it i .... Ji\idcd in 10 three tradition,11 

agro-ecologics lanes ·Kolla· .. \\'oinadega· and . Dega' representing 31 %, 44°'0 and 25% 

(cspecti\ el) 

I"ht.: livestock population of the Amhara region cornpri:.es about 10.6 million cauk. 57 

million ,>heep, 4 million goats. 2 1 million equine .... Jnd 17.4 thousand camel'>. Smallholder 

mi,ed farming dominates (80%) and li\cSIOCk I'> an Integral part of the 1:1nning '»:.tem. 

]8 



Out ofth\,." lotal arca aboullS.16~'G is unde r cultivation. ~9_98Go under gmting and hro\\<;ing. 

2.1~% r.:o\cred wi th forest 12.58°0 covered b) bush and shrubs. 16. 11% notluilized. 7.16% 

settlement and construction s ite. and 3.82% belong to waler bodies (BOA, 2000). 

The spec ific study d istricts arc located along the side of lake i"ana w ith an altitude ranging 

from 1600-2200 me ters above sea level. Most parts of Ihe <;tud) distr icts arc plain. The area 

has poor drainages and there occurs an annual o\er flooding during the rain) season leaving 

pockets of \\aler bodies and s\\amp) ditches that \\Quld sta~ up to the carl) dr) period. The 

mean annual rainfall of the stud) areas ranges from IOOO-1600mm and the mean annual 

ambient tcmpt:ralure \(lfICS from 15-20 0c. 

The soill)pe in most pans at" the 10\\ plain is a hea\) dark bro\\n clay I)pt.: Ihal has a high 

capac it) of \\alcr relent ion. AI Fogera diwicl. irrigated agriculture using big ri\ers Iha! arc 

flo\\ ing to join lake Tana. (namel). Rib and Gumara} is increasing recent]) and most of the 

\\alcrlogged areas ha\e recenll) ~hi fted to rir.:e rrodur.:tion. especiall) in thl; Fogera plain 

lanJ" Ih;;ll \\t.'fC formerl> left lInClIlli\atcd during mo~t uflhe! \\ct \ca<;ons. 

Cattle are the major liw\tock kept and one ofEthiopia·s cattk breed/t)pc knO\\n b) Ihe name 

o f Fogera catlle is by far raised in this districts. Small ruminants. espcciall~ goals are raised in 

drier parts of the districts that arc relati\c1) far from Ihc plain. Don~c)s tog,-'IIlL'"r \\ilh fe\\ 

mules in 100\TlS arc the d\)minant equine population., that arc prc!.ent arounJ the I:tkc \\hen: ,1\ 

horses arc concentrated far <1\\ a) 10 the highland districh_ 

3 .2 . St udy ani ll}a ls 

Caule. small ruminants and equines \\ere lI~ed a., stud) animals. Among tht: domestic 

animals. cauk are the dominant spec ies ra ised Jnd the Fogera cJnk bre!ed t~pc is 

concentrated in the stlld~ districts. Though "mall ruminanls arc present \\ ithil1 the district'> 

boundar). their population is minimal in those IOt.:,llitie~ that are vcr) adj'H.:enl 10 the lake 

(rabJc 6). Among the L'l.juines. donkc)s are rr.:lilti\el) abundant as \\c approach the lake. 

mules arc eoncentrall;d in to\\ Il"; and horses an.' l(lC.llited a\\a) from lake in ilrt.:as \\ ith higher 

allitudes. 
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TABLE 6. LIVESTOCK POPULATION OF TIlE STUDY DISTRICTS. 

District Canle Sheep Goats Equine PoultT) Total 

Fogera 137.030 2.919 18 ,856 9.557 95,373 263,755 

Dembia 152,567 16.792 38A61 13.597 361,562 582,979 

Bahir Dar Zuria 158,564 8.078 11.749 7.118 366.606 552,115 

Total 448,161 27.809 69.066 30.272 823.541 139,8849 

·Source:BOA(2003) 

30 



3.3. Study design . ~:lJllple collc-clion and idcntific:lliu ll 

Thr.: stud) \~as based on a questioner. cross·sectional and longitudi nal type ofi mcstigat ions: 

3.3.1. Questioner su r'vC} 

Field imestigations \\cre carried out b) initiall~ inlcnie\\ing farmr.:r!) in grl)up~ in a \illage 

and indi\ idually \\ ith the aid of a questioner about disea:;e status. herd structurr.:. usage of 

Ir)panocidal drugs, and rh)!)iological statuS, 13 0th open·cnded and closed l>pC question naires 

\\ere applied 10 inter\ie\\ indi\idual farmers or in groups. 130th the que"lioncr t)pes \\ere 

tested in Ihe field bt!fore administering to the ::.tud) population, Then. the quc:.tioner \\as 

administered 10 group or lamlCr'i and indi\idual CJttk o\\ners. A questionr.:r stine) fOnnJI 

\\JS u~ed to eolkel irlli.1nnation rdated 10 tr)pano~mosis and those relc\antlo daw anal)!)i!). 

D3Ia has induded thl" ph~ .;;iological slaw" of tht.! .1nima!' b\.)rJ~ condition 'Icon.:. and otht:r 

n:le\alH information. (r\nnc\cs:'>. 3, 4.5,6 and 7) 

3.3.:'>.1 Silt.! ::.election and ..;ample :oil.c Jdl"fIlllll.HLllll 

A combination o f stratified. multistage and purposi\l,' sam pling melhoJ~ \\ere applied 

according to Toma Iff al. (1999) and Putt etal (1988). First the three discrCIt.! ;;tud) dislricts 

\\ere selected from Ihrt:e lone:, of (hI! \ '\RS (lir..,( ..,(age) to represent iln::h b\.'rdcring lakt.! 

rana. Then a lisl ofP\".., \\ithin districts \\C're (."ompikd from a data obtJint.!d In the diSlrict's 

agricultural oflicl! (second ..,tJge) and -.ampling P\· ... \\cre "elected ba:.ed on n:pre..,cI1Huion of 

the respl'cliH: dislrict ... and acct':o<,ibilil). Villag.es \\t:n: $t.!lec lcd in collaboration \\ith the 

respecli\c dbtrict'!> :HlLlnal health personnel. "clct"ted b) purposlvc sampling on thc basis or 

prior inforrnalion on the problelll. fJrmcr's co·operation. logistics. :,harc of communal graL.ing 

land and accessibilil) (third stage). Sekcted \il/ages Jnd herds gra7ing \\LthLil the ')J.I1lC 

graLing land \\cre C'on..,idered as stralJ. \\ ilh in each stratum. sampling \\3;; performed 

irrespccli\C' or lhe olher ..,trala. 
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("hen representative numbers of animals (con:sidcring sex. and age) \\ere sampled. Animal 

sampling was pe rformed initially based on the \\illingness of the owners. Therefore. the 

system of herding all thc an imals in one communal grazi ng area, the sceptic attitude of 

fanner"s towards blood sampling and the low small ruminant popu lation in adjacen t areas of 

the lake were some of the reasons that had interfered with the fuJi application of probability 

sam pling methods. 

Rcpresent4ltive number:s of animals \\ cre sampled from each village. Pa rameters like age. sex. 

bod) conditions score and reproductive status (parity. lactation. pregnancy. and abortion) 

\\ere recorded for each individual animal. Individual animals having an age of greater than six 

months \\ere considered for blood sampling to categorize the data in a defined age group as 

those below one )ear «I )ear) from those 1-4 years and from those abo\e four years of age (> 

'"' years). 

To detcnnine the sample size. a tT)panosomosis prevalence rate of 10% (the a\erage 

pre\alencc for caule 111 \\e::.1 Gojjam and South and ~orth Gonder region:s) \\as taken into 

consideration. Hence. fo r cattle. 900 samp les (10% cxpected prevalcnce. 95% confidence 

level and 2°'0 precision) \\ere taken. Il owever in case of small ruminants and equines since 

there \\as no infonnation available about pre\a lence estimates for thc'oe species. 20% 

pre\alence rale was used to estimate the sample !oiz!!. Therefore. a sampk Silt: o r 711 small 

ruminants. (20% expe..:tt:t! prevalence. 95% confidence level and 3~o precision) and 711 

equines (:!O% expected pre\alence. 95°/0 confidence Ic\el and 1% precio;;ion) \\ere as ... umed 

respecliveJ) (Pun el al 1987 and Toma el (I/.. 1999). 

Therefore. a total number of2322 domestic animal s \\ere required for the stud). 110\\ e\cr. a 

lotal of 1509 caule (at Fogera 592 samples in the lale rain) season and 609 in carl) \\ct 

season, 125 at Dembia and 133 at Bahir Dar Zuria). 798 small ruminants and 749 equines 

\\ere practical!)' considered. In case of cattle the compari son of twO seasons \\as considered 

(lale rain) and earl) dry) at the Fogc ra district that makes the total sample Sill! 1509 in catllc. 

lienee. a tOial of3.056 \\ere sampled for this stud) . 
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3.3.2.2. Parasi tological and hematological examinati('ln ..... 

Cattle. sheep and cquinc~ \\ere bled from the peripheral car vain after cleaning and 

disinfecting the area lI~ing mitrohcmatocrit cap ilia!) tubes for the purpose of parasitological 

examination of 11') panosomes. 

BufTy coat technique (BCT) in the field: ;\ microhcmatocri t capillary tube containing 70 pi of 

blood \\ ill be cemrifuged for 5 minute~ using the Ha\\kslc) micro hematocrit centrifuge, the 

rcv \\as read and the butT~ coal e:\amination done as described in ~Iurra) ef (1/ (1983). the 

capil1ar} tubes \\cre ..:ut \\ ith a diamond pointed pen I mill belo\\ Ihe buffy coat to include Ihe 

upper most la)er of ROC and 3crn to include the plasma. the contents of the capillary tubr.: 

\\ ill be expressed onto a ~Iide . mixed and covered \\ ith a CO\ Cr slip (22X22 11m) and examine 

the slide under a microscope using X20 and X40 Qbjcctl\e. 

rhin blood stained .... mear" (TSS): I)oli~h clean ~Iidl''' \\ith a dr). ckan chllh Jrrl~ a ,>mall 

drop of blood from a microhematocrit capilla!) tube 10 the ~Iide. appro.\imatci) 20 mm from 

one end: place a spreader (another slide) at an angle of 30·' ahead of the drop of blood. Dra\\ it 

back to make contact \\ ith blood. allow the blood to run to each end of thl' !>preader. Spread 

the blood along the ~Ijdl' in a fair!) rapid but smooth motion. If the correct amoUnI of blood is 

u!>ed. the slide should he ~O\ercd to about 2 ..:rn ffLlm each end. d~ the ~liJc b~ \\a\ ing it in 

the air. fi:\ for 2-5 minutes in meth~ I alcohol.. t1000 \\ itn Giemsa !>tain (I: I 0 -;olulion) for 30-

60 minutes. drain and \\a<;h of exec!>!> ~tain. \\;bh Ih!.: bad,side 01 the "Iide .tnd drip dr~ and 

e:\amine under a microscope using the oil imme r,>i on \100 objective and pedorm species 

idcntilicalion ( ~Iurrn) l'1 al .. 1983). Using thl' procedure of this techniquc. thin bu~-coal 

smears \\ere prepared from those animals found po"ill\c in the butT) coat tc..:hnique for Ihe 

purpose of species idemilication 

Estimation of anemia: Anemia is simpl) and reljabl) estimated b~ mC:Jsuring packed cell 

\olume ( ~1urra) et (II 1983). Collect blood from the \:ar "ain using:l scI oft\\o heparinized 

capillaries (34 full). seal one end \\ilh cri!>taseaL place the tubes in a microht'rnalocrit 

centrifuge \\ith s\.'aled end outer most. load the tubes "'~l1lmct ricall) to ensure good balance. 

se re\\ on the rolar) cover. dose the centrifuge lid. cl'ntrifuge at 12.000 re\ olu tions per minute 

for Ii\e minutes. and read the PCvoo using a reader 

.-
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3.3.2.3. Surve~ of flics 

Trap deploymcnt : From October. 2003 to February. 2004. a total of 86 (63 during late rainy 

season and 23 during earl) dT) season) standard traps de\cloped for tsetse fl) trapping (66 

NGU, and 20 Monoconical) (Drees and Jad.,man. 1998) \\ere deployed in the three distri cts. 

All the traps \\ere baited uniformJ) \\ith octenol (l-oct·3·nel ) and acetone. The po le of traps 

\\ere greased to prevent fly predators mainly ants. Traps were allowed to stay at the site of 

deployment for a period o f 72 hours before collection. 

Trap depJo)ment sites \\ere selected to represent all habitats that could be related to n) 

multiplication. behavior. feeding. and other related aspects. Hence grazing lands. canle barns. 

s\\amp) areas. bush) areas. ri\erbanks. \\alering points and animal congregation sites wcre 

pu rpose1) included and e\lent of such habitats \' ere recorded represented b) numbers to be 

transformed in to percentage \alues expressing the Ie\el of the selected site of deplo)ement 

later for analysis. 

FI) presenation and identification: After 72 hours of deplo)ment. the catchments of each trap 

\\as soned b) fl)' s tribe. and then counted. rhe Co\cr o f a new matchbo"\ \\ ill be labeled b) 

district. PA. trap t)pe. d:ne. site description. name of fl) tribe. and othl'r information that rna) 

be relevant from the as~ct of data anal)sis \\as included. Then fl) samples \'·ere put in the 

matchbm. for a funher species idcntificalion ( '\lurray I!( al. 1983). 

Flies colic-licJ from tr-tp:. and stOfl:J In J deJn mJh.hbo."\ \\cre iJcnuricJ J.t J "pecies Je\cl at 

the FVM. AAU and represcntati\e samples \\ ere senl to South Africa and CIRED (Bur].. ina 

Faso) for simultaneous identification b) entomologists and c"\pcrts in \ etcrinaf) 

parasilOlog)/cmomolog) as recommended b) Drees and Jackman (1998). Flies \\ere 

mounted on a stereomicroscope in the depanment of parasitolog) (FV\l, AAU) and speties 

identification \\ as done according to Ord ro) id (1951. 195-t ::md 1957). ;\ftcr iden tification of 

the samples at a species Jc\el. flies \\crc permanentl) prcsencJ in:l 70% cth) I alcohol fOrce'\. 

and Jackman. 1998). 
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3.3.3. Longitudi nal slUd) 

3.3.3.1. Selection of ~:ltIle 

In order to carl) out a prelim inary study the prophy lactic activity of lsomethamidiu m chlo ride 

and therapeu tic acti\it~ of Diminazine aceturatc. 50 and 2 1 naturall~ tl) panosome-infected 

can Ie respectively \\ cre se lected from \ illagcs during the cross-sectional study in the latc 

rainy season and early dl) season respecti vely. 

rhough the repon of questioner did not gave a c lue about the prescnce of d rug resistance in 

the area and farmers are not a\\ are of the drug resistance probkms in trypanosomias is. 

r.:trospecti\,c case book assessment and discussion \\;tll the animal health person nel has 

fI..'vcaled that both IS"]\] and DIM has been in usc \\;th in the last 10 years. 

Infection !.tatu:. 01 animals 10 be subjcctt'd fo r treatment \\as selected u~ing the rarasitological 

methods e\plaincd and rev value for earh cattle \\as determined beforc treatment. Each of 

the tifty and I\\enty-nnc ani mals \\as identified by their respecti\c name from the o\\ ner 

because thc Inrmer:. \\ere nOI inte rested in ear lagging method using pla'itir tags. Parameters 

lil-e bod~ \\cight. 'ie\. age. date oflreatTl1Cnt and do:-.age .. used in each ca ... e \\erl' recorded 

3.3.3.2. Treatment ofcanlc 

For calculating the tre'Hmenl dose. the body \\eight:. of each of the animals \\ cre estimated 

before treatment in a group (with fanners and animal health pcr~nnel) and using bod) 

condition scoring (Nicholson and BUl1('T\\ orth. 1986) methods. 

Canle selecte'u f(\f a field trial of drug senSili\ it~ test \\erc injected \\ ilh Isomethamidium 

chloride (TR Y P \\IIDIL,,\I -SA r-,·tORI1\'. \ ']anufacltlTl:d by ;"·IER IAL-17. rue' Bourgel31 

69002 LYO:-"-FRA ,ct. \Ianuf.date: 25 '062003. Batch: \\391971. h.p: 06'2008.) al a dose 

rate of I mg "g hod~ \\eight of deep intramu...cular injection as a prophy lactic acti \ it~ anu 

Diminazine 3ceturatc ("iorolf) p. '>:orbrook l.aboralOries Limited. ,",ulIion \\orks. NE\\ RY. 

Co .. Oo\\ n." Ireland. L." .. BN: 3443-4 1. [X)M: IO-:!003. Exp: 0,t-2007) al a dose ralc 0 1 

3.5 ITlgl"g body \\eight of deep intramuscula r injection ,1\ a e urali,c drug. 



.3 . .3.3.3. Monitoring of cattk' 

Onl~ 48 of the callIe selected fo r ISMt\l and 19 for DIM \\cre presented <It day zero for 

treatment. Animals were monitored e\er) 30 days for a period of 90 da)s post 

Isomethamidium block treatment and e\er~ <;i \ day post treatment ofDirninazine aceturatc fo r 

a period of twent) -four da)s. Except that I co\\ \\as dead for unkno\\11 reasons before our 

arrival for sam pling at d3) 90 post treatment 47 and 19 of ISMM and DIM injected canle 

\\ere present n:.'ipeclively through out the follow-up period. In each sam pling date. blood 

sam ples \\erc collected from the ear vei n and con::.equentl)'. the PCV of each sample \\as 

determined using a Ha\\ ks le) rnicrohernatocrit reader an d then parasitemia e...:aminations \\ ere 

performed \\jth the buffy coat method ( ~l urra) el 01. 1983}. An in \1\0 test o f t0panoc idul 

drugs in can Ie has been previously recommended by Eisler el 0/.(200 I) 

J A. Dala 3nal~s is 

3.4.1. Data rnanagement 

Data obtained b) means of the questioner. data on indi 'idual animals and parasitological 

e:\arnination. and data on entomolog) \\a~ inscned in to ~IS Excel 'ipreild Sheets Program 

(Microsoft Corp.) to create a databa<;e and uansferred 10 tIll' STA r,\ an d S PSS soH\\on: 

programs of the computer bt:fore an:ll)sis. 

3.4.2. Statistical analysis: 

Dcscripli \e statistics. confidence imcna1. )tudt:nH tr.: <;t. Pear::.on's correlation. and .. \ NOV" 

\\ert: used to c:\press resu lts and compare \ariables. The Intercoolt!tI <;TATA 7 (STA rt\. 

2001) ,lIld 51'S" (S PSS. 2002) ..,ort\\arc of the Computer Program \\ere applicd for Ihe 

stalistic;,1 andl)::-is. Tht: prevalence ralc of !f)panosomc infection \\a ::- calculatcd as the 

number of parasi lologicnll~ posili\e nnimab as e:\arnined b~ the buff) COlt method (:'vlurra) 

el lI/. 1983) di\ided b) the Iota] number 01 animal" ill\e~tigated .11 thai particular time. 
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Confidence intervals (95%) for the PCV of lr)panosome infected and non-infected and among 

different physiological parameters (lactation. sex. pregnancy) were calculated. ANOVA was 

used to compare the prevalence rates oftr)panosome infections in different districts, peasant 

associations. and seasons (Intercooled STATA. 2001 and SPSS. 2002). Student t-test was 

utili7ed to comp;trc the mean pev of the parasitic animols with th at of the apard~ilt!rnic 

animals and to compare the pev difference observed at the beginning and end of ISMM and 

DIM intervention (Intercooled STATA. 2001 and SPSS. 2002). 

For the data on ny suney since the nllmber of nics caught varied \\ idely. the data was 

transformed to a logarithmic scale using the transformation )=In (:-,,"'1) be fore the statistical 

analysis. Then studcn! t-test was used to compare the difference of n) catch between the 

NGU and ~ l onoconical traps and bet\\een the t\~O seasons. ANOVA \\as applied to com pare 

the menl1 n) catch difference among the different Imp depJO)mCnl si tes. 
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• . RESU LT S 

~ . I . I~cs ulls or qu esti onnaire sun c) 

Results on group imenie\\ about 10pano50mosis. \eClors. drug lIsage. grazing S)Slerns. 

watering paim distance. herd s tructure, and othe r relevant information has indicated thai the 

disease 10 panosomosis is the first priorit) in the list that has limited catlle producti\ it> in all 

the three stud> districts. Ailihe respondents' in·group has agreed that the disease problem is 

expanding from lime to time. In all the districts canle rearing is the most important among 

domestic animals. In all the an:a c:mle arc raised for the purpose of plc\\ ing. manure 

production. sale of live animal. as a gift for dQ\\r~. mill.. and butter sale and as a social 

prestige. 

Pertaining 10 the Ii\cstod.. managl.!/TlCnl free grazing and Mall feeding (especially during 

seasons of least feed a\ailabilit) arc most I) practiced and the gral.ing :-.)stem is communal. 

Caule are J...cpt in herd. In seasons o f least fe\!d avaiJabilit). fanners \\ill save the1r crop h~­

products like tef stra\\, maize stral\. rice str3\\, and ha) to practice .... t,lll-teeding. Feed is h:J. ... t 

3\ailabk in the d0 season \,hen mo~t of the graLing land is mergrtl/ed and mid-rain) sea,on 

\\here the gra7ing land is \\ater) and mudd). Better feed is a\ailable during the late rain) 

season and ea rl) rain) season "hen the pasture is green and the feed biomass relati\ely high. 

Animals arc allo\\ed to drink: \\hichc\er the \\ ater source ma) be and varied from riH:r. 

stream, pond. and \\ell. The distance o f \\mering point \arics from adjacent to the hous\.' hI :\ 

I..ilometers a\\a) from the house. 

The most C(,.lmmon li\e"tocJ... disea::>\! ... mentioned b) fJ.rrtlt.!rs in the thrce slUd) districts arc 

tr)panosorno::>i .... (Gel1(iI. Gechita). fJ.'icioliasis (hera 1"I!}!lIhl!l /iI). ,hci.,tosoll1ia.,i., (11.:1111111 

til), scpticemiJ. (G~refil(/ lIIieh). hdmenthia!)is lwhod /il). J.nthra, (unha I('nga. I/ai/e //111/. 

kllriha). pa,tcurdlosis (t·nk), blacJ...leg IliMa gorha). lumr) .,kin di .. case In!:ihon he\·hlla). 

fOOl and !Houth disease (ma:). bloat (hod nifill), colic (hod kurte/) and diarrhea (gee/ilia). 

All the grour imervic\\s ha\e agreed th:n t0panosomosis i~ present in their \·illage. t\lllong 

thc seven group inter\ie\\s pcrrorlllcd 4 (57.1 00). I (143%) anti 2 (28.6°/0) ranl..ed 
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tr) p:lIlosomosis to be the first. second and third di~casc affec ting caule prodllcti\ it)' of the 

stud~ districts respccli \d )". Among Ihe domcstic livc~toc\.. spec ies only caule <Ire affected by 

Ir)panosomosis. Ho\\ c\cr 117 (1 4.3%) group rcspond Ihal donkcys are al so aOccted.The 

s) mptoms of Ir)'panosomosis in animals mentioned b~ farmers 3re lachr)malion. diarrhea. 

listle:>sncss of the hair. inappetance. emaciation. coughing. depression. constipa tion. grinding 

of the tooth. and normal appetite. 13tH recall ing ~~ rnptorns varied among 1he groups. The 

season that ani mals \\ere seen sid. of tr),panosomosis is althe late rainy and earl) dr) seasons 

(Augu::.t 10 January) ,md 517 (71.4 %) of the groups claimed the months of September to 

December as the peal- di"ease time. 

Fi\ e oul or seven (71 A %) of the groups kne\\ that nies 3re transminers or trypanosomosis 

and 2· 7 (28.6%) of the groups do nOI know the role of flies as a vector. flies speci fi cal ly 

claimed as a \cctor lI1c1udes the horse fli es (lmira =ulIb. elllr =imb). SlomQxY'li~ (lI'oyma 

=imb) and f/ippohoscu (lilif =Imh. lefiua =imb. chara =imb) that are said to be abundant in the 

months or September and October. Fnd or Augu ... t and ' o\e rnber are also induded in 217 

(28.6%
) of the groups. The group'i respond th;'lt n~ ropu lation is high around pond .. 

67(85.7%). close 10 ml.'r' ~ 7 (57.1%). in the grating ... ch~me 317 (42.9%). and around the 

barn 217 (28.6°'0). 

Vetcrinar~ clinics ar~' the onl~ tre3tmem sourc~s for I~panosomosis and onl) \ctcrinaf) 

personnel'", perform tre:llmen! of sick animals. Onninaline accturate (Befenil) and I lomiJiulll 

chloride (Nov idium) an: the onl)' drugs Illt!ntioned h> n:spondcnts a!) a Ir)panocidal. 

e\.pressed as oil and blood colored respectiH:I~. and all the groups think that lIomidium 

chloride is more efTccti\c than Dimimu.ine acelUratt'. lI o\\e \er. the respondents \\erc unable 

to tell the usual dosag\.' orboth drugs and they do not practicl! any traditionaltrcatrnent against 

tr) panosomosis. Fi\e out of se\cn (71,4%) of th\.' n:sponJents claimed that tht,; problem of 

tr)panosornosis is c'panding rrom time to tillle ,Ind 2i7 (28.6%) of the group~ agreed that 

there i~ no ditTcrence of l'''pansion in time. [n all the \ illag\.'s. the respondl.'nts mt,;ntioncd Ih:1I 

onl~ "ic~ animals an: tal-en to \ch:rinar) clinics. 

Quc)tionnairc resul! l,f farmers conducted \\ jlh 90 indi\ iJuals ha:> rc\ealed that Ihe liH:stock 

management; grazing. \\(lIering and herding practices Jnd \derinar~ pmclicl.',) (clinical 

senicc'i. drug I)pe~ and 4uanli t} u)cd 10 treat t~r't!l(hom(lsb) arc similar 10 the rc)ult<; ofth\.' 

group int\.'nic\\ . But. 00,90 (66.7% ) of (armers re-:;pond that tht.!)' follo\\ both tree gra.llng 

and stall ·!i:eding and 30'90 (33.3'%)stick onl) 10 thc fr\.'e grali ng sy::.tcm:l h~ ave rage catt le 



possessed b) a single household arc 6...1 that \ar~ from I (minimum) to 12 (maximum). Onl)' 

38.9% (35i90) possessed I donke). 22.2% (20.'91J). 1 donkeys. 15.5% (14 9U) or 3 donke)s 

1.1% (I 90). On I) 9 .'90 (10%) of the respondents arc raising small ruminants 8.90/0(8'90) 

sheep. 1.1% (1·'90) goats).Ho\~cver this data on intenie\~ of fanners at an indi\iduallevcl 

\\as restricted to the Fogera district \~ here the drug Irail \\as conducted. 

The mean cost of treatment per indi\idual animal. treatment frequenc) of an animal sick of 

trypanosomosis per lear. the mean annual expense incurred for tf) panocidal drugs at a house 

hold le\cL taking animals for treatment of tl)panocidal drug in the year 3nd cattle dead due to 

tr~panosomosis since last )ear arc presented (Table 7). None of the respondents have a 

tr)panocidal drug in their stoc k.There \\as a positi\c correlation (r=OA. p<O.OI) bet\\ een the 

number of I.:attlc at a household Ic\t!1 and e:\pcnsc of t~ panocidals per ~car 

T\BI! 7.I'II'RVII'\\ RI"'" LIS!)£- ['01\'1 Dl I·\l r-,·\R\IIR' 

lnter\ iew (points of fOl:us) No.of \1I:an 95%(1 

Reseondenls '0 of can Ie per house hold 90 6.7 5.8· 7.5 
'\0 of sheep per house hold 90 0.4 0.1-0.8 

\'0 of equine per hou~ h()ld 90 06 0.~-O7 

Birr per animal per dose oftr~pan ida Is 90 10.1 9.~-10.8 

Co:.t oftf)panocidJb in hirr per ~ear per house hold 90 " ' 27.1·37.~ -'_.J 

Frequenc) oftreJtment of cattle per )car per house hold 90 1.5 1.3·1.6 

~lonlhs oct\\ecn treatments of single cattle '1 >- 5.1 4.7·5.6 

Death of cattle due to tr~ panosomosis per houSt'hold 90 0.6 OA-0.9 
---

Though their \\as no indication about the e:\iz.tence of drug resistance to t~panosomes by the 

fanners. a retrospecti\e case book imcz.tigation has re\ealed that Isomethamidium chloride. 

Dimina;.inc accturate. ~lOd lIomidiulll chloride \~crc treated in different ~r:ar~ f0r one decade 

at Fogera district. simultaneousl) or alone. Hence. from 1993·9~. anI) lIomidium chloride 

\\as a\ailablc. from 19Q5·96 both Homidium chloride and lsomcthamidium chloride \\crt' 

present almost cquall~. from 1997·99 the on I) dmg 3\3ilahle \\a<; Isometn:lmidium cnlorictt'!. 

then from 2000 ti1l no\~. Diminalinc a~cturatc i~ thc .. )nl~ t~panocidal prc:.cnl in the clinic. 
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Therefore. Isometha illidi um ch loride and ])im ina/ine acclUrate \\cre avai lable lo r 5 and 4.5 

~ears respectivel}. In this decade a gicmsa·stained blood ~mear resu lt indicates thai T l'i l'{H is 

the a ni) spec ies documented in the case books and it \\as only recorded in cattle. However. 

retrospective information about trypanosolllosis and lIsngc o f trypanocidal drug before 10 

years is not available in suppOtl of suspecting the prescnce ofany drug resistance in the area . 

~. 2 . Iles ults of the c ross secti on:11 s tudy 

-U.I. Resuhs of the pre\ alence sludy 

Out ora lOla I of 3056 animals (1509 caule. 798 ')mall ruminants and 749 equines) s=lmpled 

results indicated that the o\eralJ prc\alence in can Ie \\a:) 6.10/0 (91·1 509). Pre\alcnce \\as 

significantl) (t - ·3.5. P<O.OOl.) higher during the late rain) season <).6°~ (5T,591) Ihan the 

earl) dt) ~cason3.6°0 (2:! 609) at Fogera djstri~t \\here Ihe 1\\ 0 sca~ons \'cre compa red. 

Pre\alence al districi leH' 1 has significant I) (P<0.005) \aried from 9.6% (57, 592) al Fogera 

district to 4.5%(6/133) m l3ahir Dar and 4% (7 175) at Dembia Cfable 8) and prevalence at a 

PA le\el has 'aried significantl) (P<O.OI) from 00/0 (0,5-1) (Sebat:lmit. l3ahir Dar) to 15.5% 

(37,239) (Shina. Foger:l) (Table. 9). 

f ,\HlI 8. I'RI V/\tl '(I 01 r RYPA 'osO~'iO~r~ (I. I" I \ I J' C \rlll- 01 1111 IIIRII DJ~ I RIC rs. 

Districts 

Fogera 

Dcmbia 

Bahir Dar Zuria 

fotal 

~eason 

Early \\ el season 

Lale dry season 

Earl) wei :.cason 

Early \\et season 

1300h seasons 

,"umber of cattle 

I ';lmined 

592 

609 

175 

133 

1509 

Infected 

57 (9.Mo) 

22 (3.6%) 

7 (4%) 

6 (4.5°~0) 

92 (6.1%) 



In cattle al l the trypanosomes encoun tered belong to a single spec ies of Trypanosoma vivax. 

However the trypanosoma species in sheep and goats though it seemed T V;l'at' from the 

buffy-coat movements. it was not poss ible to get in giemsa-sta incd buffy-coat smear due to 

the very low number of rarll.!>iTes in The blood (single parasi tes per field). [n cattle. the 

variation in prevalence of T VIl'at' with regard to age and sex was nOl stat istica lly significan t 

(p>0.05). 

TABLE 9. I'REVALE:--':CI: Of- I"RYPANOSOMOSIS IN CAITt .E OF rHE PEASANT ASSOCIAnO~S 

District PA J 0 Sampled Prevalence 95%CI Species 

Foge ra Abuana kakit 2093 15 (7. 2%) 3.6-10 T V;WLt' 

205b 5 (2.-10'0) 0.3-4.5 r l 'H '(lX 

. 
414 20 ( -t.8%) T V;l'(lX 

Quahar 144 3 5 (3.5%) 0.4-6.4 T ViWlX 

190 b 8 (4.2%) 1.3-7.0 r l'il'at' 

334 14 (-1 .2%) Tl'imx 

Shina 239 J 37 ([5.5%) 1.2-20.1 Tvil'(U 

214 b 9 (4.2%) 1.5-6.9 r. vil'at' 

453 ' 46 (10.2) r. viwu 

Dcmbia Sankisa 50 (2%) -.0.2- 6 T vil'(/X 

TeLcba 50 (2%) '.02·6 TviwlX 

Guramba 75 5 (6.7%) 0.8-12.4 TV/WlX 

Bahir Dar Zu ria Sebatamit 54 0 (0%) 0 TI'iwu· 

Warami! 73 6 (7.6%) 1.6-13.5 T 1' ;l"(lX 

Total 1509 92 (6.1 %) -L9-7.3 

There \\as a significant variation in prc\a1ence among PA's (P<O.O[ ) 

~ late rain) season. b earl) dry season" Total for the PA 



Of 798 small rumin,mts (122 <;heep and 676 goats). on I) one sheep 11122(0.820'0) and I goat. 

1/676(0.15%). \\en: found posili\e for Ir)panosoma. 1I00\cvcr. duc 10 Ihe \cry 10\\ 

parasitemia (onl y one tr)panosoma per preparatiun oflhe UCT). il \\as nO! able 10 identify al 

a species level dw: 10 negative result oflhe gicrnsa sla ined blood smear preparation. 

None of the equines (60~ donke)s and 141 mules) \\·ere positivc for IT) panosorna. 

·1.2.2. Results oflhe PC\' \alues and prodUCli\e raramcters 

rile rev o f cattlc \\as significaFlIl) (I 8.778 1. P<O.OOI) affected b) TI"/I'w: infection and it 

\\as 21.6 010 (95~o U '20.9-22 .3) Jnd 25.·1°/0 (95 0/0 e l=20.9-22.3) III r 1'/I'CLr positi\c and 

l1egati\e animals rt"pccli"'I~. The dilTerence bet\\ecn the IWO group'S is 3.8%. [n small 

ruminants. the pev of one goat posili\ c for tr~ pano'Soma \\as 23 and Ihal of the sheep \\as 14 

,\NOVA has indicated Ihalthe I3CS ofapara'iitenlle animals (2. 1.95% ('I 2.0-2.1. n= 1417) 

\\as significant[) (r ... ·O.OOOI) higher than the par:hJlt.'mic group (1.5.950/0 CI IA- I.7.11=92) 

ANOVA performed Il)r Ihe dbtricts has indkated that there \\as a 'iigrulic4Inl L1ifTe rence 

(p<O.OO I) in mean I'C\ of the Ihrc-c- district-. (I'igure 7) and pcasanl ,h~(lcia ti on (p<O.O I) 

"ilhin districts (I Jl"lk 10). /lo\', C\er. PC\ \I! l"tllk \\as \\ith in Iht· twrll1al rangc for the 

species (Figure 6). 

[n one heifer at Abu.U1ah.okil. Fogera dimic!. the PCV of the heifer \\as 26 on lir.,,1 dJ11:! o f 

sampling and \\as positi\e for f.I'imr. bUl Ihe o\\ner refuscd 10 Ireal hi:, heili:r eXlX"cling our 

relurn and \\ith OUllreatment the pev became 13 after 1\\0 \\eeh.s and 17 after a month and 

parasitemia incrca'ie~ a." lime goe." on \\hich \\:1., al a 5\\anll ing r:lle "hen pev bCC;Ullt' 17 

ilnd Ihen the PC\ protik changed 10 17. ::U . .2.1. ;lnLl 26 after subjl'ctt'd Iu 111 \\ treatment 

group \\ith in tIm:!.: \\l· eh.~. [n another hull-calf al ')IHna. Fogera di."trkt ]'CV \\as ~J on fiN 

lime ofs<lmpling and \\as positi\e for T\·/I"(L\". bIt! the o\\ ne r refused to Ireal his animal. Nc:-.I 

time. aller 1\\0 \\ceJ.., 00 pev bccnme 21 and the infection \\as ob'i..:ned and ,ht:"l1 alier a 

month PCV !,ta)ed ":I\ll,[;II1I at .21. but the para-.ites \\cre absent and ,dkr 1.5 munth .. Pt \ 

\\as 13 and tht' rar"hilt'~ \\erc ... ttll ab'ielll 



r ,\BlT 10. PCV 0 1 ( \J II I 11\ till ) I' :D Y DIS [I{[( r S \I\[) PA'S 

Districts rA Animals sampled Mean PCV· 95%(1 

Dembia Tezcba 50 30.9 29.6·32. 1 

Sanki~a 50 28. 7 27.5 -29.9 

Guramba 75 2504 24.4 -26.4 

Fogera Abuanakoki l 209 24.3 23.8· 24.8 

Quahar 144 25.7 25. 1· 26.3 

Shina 239 25.7 25.2-26.2 

Dahir Dar luria Sebmarnil 54 
, .. 
-).) 24.4-26.5 

Worarnit 79 25.1 24.2-26.0 

~Thcrc is a ~ignificnnl differem:e in PC\ among PA's (Ana va p<O.OOI) 

Association of 1)(, \ ' (n 1509) \\it h bod~ eonditifm score. and pn:,>cn..:c o f T I'irax infection 

us ing I't:arson 's Correlation indicated Ih,n PCY \\as positivel) related \\j[h DeS (r -"0.123, 

p<0.05). and negati\cI) related \\ilh presencc of T I til'(L"C infection (r = -0.221. p<0.05). A 

negathe relationship \\as also obsCT\cd bel\\cen BCS and T l'iwL"C 1I1feetion (r = - 0.138. 

p<O.05) (Figure 8). 

In emile. PCV ha., not differed signific,:l.nt l) (p>O.05) among [he difkrenl age groups (0.5-2. 

2·4 and> 4 )ears of age cmegol). 110\\ c\cr there was a highl~ signi ficant (p<O.OOOI) 

\ariation in rev bcl\\ccn [he laiC i.lin~ season and early dry season (Figure 9) 

Anal)sis of \arian.:c and Pearson's correlation slatistics for producti\c: and rc:producli\c 

indices in femalc C:lIIle (11'=-762) of age ~4 (fc:rn.:llc:s m rcproducti\c age) \\cre performl'd to 

prcdict and rdalc PCV \\ith other paramcter ... rl.'spec ti\cly (Tablc'i II and rablc 12). B) 

taking pev as an outcomc \ariabk using A~OVr\ has rcvealed that PC\' \\as )ignificantl) 

negativel~ affectcd by parity (P<O.O I). and lactaJion (p<0.05). 1I0wc\cr. body condilion scorc 

(P<O.OO I) anrJ prcgnane) (P<O.O I) harJ a po.,i li\c impaci on rev I hough abonion h;Id 

100\ered [he !lCV \alues. thcre \\as no slati!.lical differcnce (p>O.O:'\) \\jth tllOc:;e \\ilh out 

abortion. 



TABLE II . pev OF FI::.MA LL CAnll (::::4 HARS) CATEGOR I/HJ BY RFI'RODUCI IVE STAI US. 

Reproductive Reprod ucli\ c stalus No of animals Mean PCV 95%C I 

pararnctl!rs 

Lacl3lion Non-Iaclating )47 26.5 26.0-27.0 

Lactat ing 415 25.8 25 .5-26.2 

Pregnanc) Non-pregnant 661 25.9 25.6-26.2 

Pregnant 101 27.9 27.1-28.7 

Abortion No abortion 729 26.2 25.9-26.5 

Aborted J3 25.7 24.4-27.0 

Tt\BLI' 12. RLLt\TlO"SIIII'\\lO~(j rill-. RI-PRODl'CTtVf ,\;\D l'IWDl'C!WE INDICES IN H~ \! i\[ E 
CAIn] :::: 4YEARSOF;\GF 

BCS Pari!) 
BCS 
Parit) 
Pregnanc) 
Lactati ('ln -0.162( " ) 
pev 0.238(" ) -0.123(" ") 
Infection 

-0.072( ' ) 
(T I'imr) 

Prc nanc Lactation 
·0.162("' ) 

0. 163( "' ) -0.079( ' ) 

PCV 
0.238( .... ) 
-0.123(" ) 
0. 163( " ) 
-0079( " ) 

-0.186(" ' ) 

In fection 
rr dvax) 

-0.07W ) 

-0.186( "' ) 

. .. Correlation is signi fican t at the 0.01 bel · Correlat ion is significant at the 0.05 Ic\d. 

Onl) significant \alucs arc prcsentr.:d (n=762. Pearson's Correlations) 
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Figure 6. rev profiles in cattle of the three study districts 
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There was no a statistica ll y significant (p>0.05) variation in % rcv of male (22.8, 95% CI: 

22.2 -23.5, n""93) and female (22.54, 95% CI=2 2.3 -22.8, n::::583) small ruminants. Pearson's 

correlation analysis of rcv with other productive and reproductive variables (n=546) in 

female goats at reproductive age has indicated that age (r--0.1 49*" ), BCS (r-0. 172 **), Parity 

(r--0. 184* *), Pregnancy(r=0.150"*), Lactation(r=-0.146·*), and abortion (r=-0.097*) were 

significantly associated with PCV va lues ( ~~ Correlation is signi ficant at the 0.0 I level 

·Correlation is sign ificant at the 0.05 le vel). 

Analysis of variance and student t-test test of independence fo r female goats at reproduc tive 

age has revealed that BCS (p<0.05), parity (p<0.05), pregnancy (p<O.O 1), lactation (p<O.OS) 

and abortion (p<0.05) were found to be sources of variation for the % PCV o f these animals 

(A nnex 10). 

Figure 8. Bod) condition score in relation to T vim\" infcction and pev in cattle 
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Figure .9. rev of canlc in the t\\ O seasons at Fogcra di strict. 
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4.2.3. Results of the n~ sune) 

From 86 traps dcplo~cd at the thn:e '>lUd) dimich. a total of 71.273 tlks \\cre caught. Of 

\\ hich 49,353 (69.2°'0) belong to the famil) SlOmoxYl. 15.875(22.3%) [0 non-biting muscidae. 

4.715 hor<,c nics (6.6%) .:lnd 1.330 (1.9~·o) ClIIYWPS (Figure 10). I'he o\ crall.:lpp.:lrent dens it) 

of flies was 276.3 fl icsltrap/da). The number of fly tribes collected \\as significnnll) different 

(p<O.OO I) for each fl) C.:llcgOT). being in the order of SlOmoxn (69.2%), non -bi ting Illllscidac 

(22.3%). hor!.c Ilics (6.6%). and ('1111'.1"01'1 (1.9%). 

48 



Results on fly survey in th is study has revealed the presence of various fly tribes and genera 

including horse flies. SlOmoxYl';S, Chrysops. fiemalopola and non-biting Muscidae. A 

Hippobosca was also collected by hand from the body of cattle at Dembia di st rict and this fly 

genus was not observed to inler in anyone of the two trap types. 

Figure 10. The relative % distribution of tolal fly caleh 
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Of the genera' s collected AlylolllS, Chrysops, Hemmopola Hippobosca, Siomoxys. Tabal/lls 

and genera of non-biting muscidae \\ere present. From the representative samples subjected 

fo r species identificat ion, 3,920 Alylows agreslis. 59 1 Chrysops slreptobalia, IS Stomoxys 

calcitrans. 27 Stomoxys nigra. and 5 Hippobosca variegala were can finned to be present in 

the three study districts. One single sample that be long to the genus Hellla/opo/a and another 

single specimen of the genus Tabanlls were present. ho\\cver, spec ies idenlification of was 

not poss ible since their wings and legs were partially broken No tsetse fly was captured in any 

of the stud) di stricts. Among the horse flies. A. agreslis \\ as the most abundant and all the 

Chrysops belong the species or Chrysops slreplOba/io. Samples in the Stomoxys pa rt 

identified at CIRDES. Burkina Faso were Stomoxys cafcimms. Sfomoxys nigra. S. pulla. S. 

pallida. S. salaiens, S. taiel/iala. 

Figure . II. Fly catchments bct\\cen the laiC rainy and earl) dry seasons 
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Seasonal comparison or fly catches using 23 traps per season at Foge ra district (17 NGU and 

6 Monoconica l traps per season) indicated that there is a remarkabl) significant variation (p< 

0.000 I) in overall ny genera number between the t\\ O seasons ror horse flics. ClIIYSOp.\· and 

Stomoxys. Exception was observed ror the 8M in that there was no seasonal difference ror 

the group. This season;}1 va rim ion \\as consistent when cach trap t)pe (cither NGU or 

Monoconica l) was compared for each season (Figure 11. Figure 12, and Figure 13). 

Figure 12. Seasonal comparison or catchmen ts of the NGU trap. 
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Figure 13. Seasona l comparison of C(.Itchmcnts of the Monoconical trap. 
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Comparison of the NGU and monoconical trap ha::. indicated that the NGU trap had a 

significantly (P<O.05) high catch of horse flies than the Monoconical \\here as the­

~lonoconical trap had a significantly high catch of SlOfIIOXYS (p<O.OOOI) over the l\GU trap. 

But there was no significant difference in catchmcnts oct\\ccn the 1\\ 0 traps for non -biting 

muscidae (NB \\) and Chrys()p.~· spccies (Figure [ .. J). 

"? ,-



Figure 14. Comparison orthc Monoconical and NGU tra p 
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rraps deplo)ment sites \\erc calegoriLcd and compared for farmers \illagc. grating land. 

s\\amp~ locations. catlle barns. dry siles. cattle congregation areas. river banks. \\atc ring 

point'>. high \\a~. and areas cO\ered \\ilh legelalion. Comparison of each n~ t~rt.' h~ trap 

deplo~ men! sites using A 'a\' A has indicated that the catl'h of horse nlt: s. calch or ("11/1'\01'1. 

and Sromoxys (p<O.OOI) ;md non-biting muscidac (r<O.05) \ \ ,h significantl) high in and 

around sl\amp) arcas and 10\\ at df) si tes (p<O.OOll. Alilhe other site variables in..:luded in 

the -\'OVA model did not sho\\ an) signilicant catch diHl:renec (Figure 15 and "igures 16). 
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Figure 15. Fl) catchments in relation to the level ofs\\amp. 
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Figure 16. Fl) catchments in relation to the Jc\cl ordr~ncss. 
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~.3. Il es ults of th e longitudina l study 

4.3.1. Rt.:suhs of drug sensitivity trial on Isomcthamidium ch loride 

None of the ISMM treated cattle were found positive through ou t the post treatment period of 

our follow· up. The mean rev of the study animal s has improved du ring the post treatment 

period. There was a mean increase in rcv by 3.6% from the beginning at day le ro of the 

experiment (22.8, 95%CI=21.8·23.6) to end of the experiment of day 90 (26.4. 95%C I=25.4· 

27.3) (Figure 17). A statistically significant increase in pev was obse rved starting from the 

day 30 (p<O.OI) and a highl) significant variation (p<O.OOOI) \\as observed at the end of the 

expe riment (day 90 post treatment) and rev has significantl) differed between each mont h of 

the post treatment period (J\ nne.x 21). 

Figure 17. rev profiles of cattle treated with Isometham idi um chloride 
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4.3.2. Results of drug sensitivi ty trial on Diminazinc acelurate 

All cau le treated with DIM \\ ere negative fo r trypanosoma through out the study period. 

There was also an improvement of 2.9 % of pev in canle after treatment of DIM with in 24 

days of the experiment from a mean of 19.8 (95%CI'=8.7-20.9) at day of treatment to a mean 

of 22. 7(950/oCl=21. 7-23. 7) al day 24 of the end of the experimen t (Figure, 18). -, hough there 

was no a stati stically significa nt variation in pev between the day of screening and 12 days 

post treatment, a significant variation was obsel"\'cd with in six days between day zero of 

treatment and six day after (Annex 21). 

Figure 18. pev proliles of cattle treated \\ ilh Diminazinc aceturate 
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S. DISCUSSION 

Questioner survcy in (hi .. "IUd) indicaled that the problcm of Ir)panosomosis in call ic is 

expanding from time to tillle. This is supported b~ the n\\ nrness and incrca~cd usc of 

Ir)panocillal drugs in the stud) nfca~ nnd recen t rcporb on pre\alcnce of try panos om os is. Illl.! 

pl.!riod of fly abundance mcntioned b) la rmers has \\ell correlated with our results Ihal a high 

n)- population is found in the Inte f.liny season (Octobe r and Novem ber) than thl.! ca rl) dr: 

~("ason (Deccmber a nd Januar). The sites of fl) abundance from the respondents and thl! 

trapping results of this stud)- are not far apart in Ih,n must nic,,' genera nrc caugh t ncar 

")\\ nmp) sitc"', and grnzing ,cheme. 

Vetcrinnr) clinics being the ani) source of \ cterinar) drugs reported b) fanne rs and the 

alternate application of tr:p::mocidal drugs at the \eterinar~ clinic has prc\cnted the 

de\clopment of drug re!>istance a:. partiall) confinnl.'d b~ the results of d rug n:sis tance trial in 

the prc:.ent im estigation I he S) mptoms of tf) panosolTlo<.,is described b) group respondenb 

Me nOi diO'cn:nt from \,hilt i~ [I\adable in literature (S tephen. 1986. Nyindo, 1992. Marc. 

1998). This indicates that the farmer,> nrc \\ell aware of thl.' disease. in alienation from othl.!r 

Ji<,eases. 

Ihe unique importance of mechanicall) transmiucd tr)pJno'>omosis in cauk- apart frOIll other 

dome~tic animals as reported by \ illagl.'fs become mure pronounced b) the fac t that infection 

of small ruminants and equines s..1mp1ed in the pre<;l.'nt stull) \~ere negligible and negatiH.' 

n:specti\el). The lhestod., management s)stel1l; grazing. ",Hering and herding practices and 

\ elcrinary sen ices reported b) the fanners is a common trend in a mixed fanning s) stem in 

I-.thiopia. The small number of fann animals possessed b~ a ~ingle household i, also common 

in the medium and highlands of Flhiopia \\here li\estock an: main!) kept for the purpose of 

plo\\ing, transport. ri nd sou rce of income. The small ruminant population in thi') ")tud) ]lA'') i~ 

10\\ \\hich might be anribulell 10 the s\\amp~ nature of the ")tud) areas Jntl absence of 

bn)\\sing planb in PA's around lake lana, 

I he co")t oltf)pJnocidal llrug trl.'atmenl tor n ~ingle animal. the annual cost pl.'r house hold. 

the frequene) of trentmen! and los") of 0.6 adult caule per year per hou~e hold reported by the 



1~1rrnl'rS indicates that apan from loss of productivit). mechanicall) transmined 

I~ p<lIlosomos is is aiTccting the economics o f limner:::. through the mentioned \:0'>1';: incurred 

and direct loss from monalit). In Zambia. the inten. jew rcsulls of Bossc he el 0/ (200 I) has 

indicated that more than 75~o of the farmers \\ cre \\illing to treat onl) clinicall~ sic!.. animal!.. 

In general from [he fannl' fs side. the factors enhancing the de\elopmem of rl;!sistancc 10 

tl')panocides in tf)panosomes are nOI )et prescnt. 

The percentage pre\alence of tl)panosomosis obsen. ed in this stud) is \\> ith in the range of 

other previous reports of studies conducll;!d in neighboring and similar diSlrict'> of this stud~ 

and has \aried from 1: 0, to 16% (Gelinet 19Q4: \Iihirel 1995: Ene)c\\ and ·\bebe: 1997. 

Cherinet: 1999. rerefe ;md Abeoc. 1999). 

rhe presence of \ariation III pre\alence of T \1m\'" among the dbtricts and the dltTerenl PA's 

in districts. zones and region:::. ofnorth\\cstern Ethiopia \\here there are no tsebe n~ reports is 

alre:Hj~ documented ('I ihlre! 1995: Getine! 1 QQ4. T crel~ and .-\bebe. I QqQ: ·\I,.lilu. 2001) .. \ 

pre\alence slUd~ condu..::tl'J in a :.imilar :md adiacl.'nt sur"'!!) site) (If thi .. stud~ h~ Hassen 

(IQ88). rc poned ze ro pre\t1knee al Ga)int \\ ogera. Estie. \ rmachiho. SimadJ. nnd Debar!" 

to a 3 60 (5°'01 at Kem!..em. 5 87 (5.75°/0) at Dero. 6 'SO t7.5°'0) at Dembia and ~:! '26 1 (8.43°'0) 

at Fogera. Similarl~. in a \\ ide area SUf\e~ conducted in Lambia. Sin~ang\\e el (1/. (2001), 

repom:d that prevalence in indi \ idual \ iIIages "'Iried N:{\\een 0 and 6-J% and thi" prevalence 

hi!" \aried \~itlel~ nOI "nl> llct\\cen \illage:> bUI ais. bet\\een \isits. \ prc\alcn.:e \arialion 

that laid bct\\een zero Jntl43°,o has also been rcporleJ b~ \l\\ ambo t'l (1'-(2001) III lanzania 

bcepl J single reporl b~ ~ I ihi ret (IQ95) at Bahir Dar L.urin di::.trict that tlocumented a 

pre \ alence of up!O 21 % in one \i llage. o thl'r rep(lrb are belo\\ the 15.5°'0 of the present 

"IUd). This \ariation among distric ts and PA's of pre\alence in the present .. tud~ could be 

auribliled 10 the biting 11) population and I~pe prc'ent in ea..;:h localll~. \\hi..::h i~ depcndJnl on 

mi..::n'X:limale. animal herd Jensit). distance 1->l'I\\e..::n he rd:> ,Ind other \ariou .. [letors (Foil. 

1996). 

\ .. igmlicantl~ high rate ,f infe-ction follo\\ing. the mL'nlh ... \\ith high rainfall reponed in our 

s(tld\ is due to the ..::mer~ence of bitin!! Ilie" al a hil!h rale as it ha" l11atchetl \\ ith the hiuh . ~ - - -
number of niting 11~ \.:vlb;tl!d. Ho\\c\cr the Jc~rea'ie in prl'\.alcnce in Ihe ear" In. sea'ion 

\\\'uld be compJim.:nted b~ Ihe fact that 0\\ ncr:> I,)!..C their animals fo r trentmcnt and as the 

IIllCcted animal numbe r dec reuscs. the source of infection decreases. Iknee. in concomitant 



\~ ilh the decrease in Ii~ populalion during thl' tlry .. ~a .. {)n. Ihe pn:\Cllcnce or r I'B'll' i'i 

C\pccled to decrease rhe sclf-cu re phenomenon follo\~ II1g T m'{Lt infection \\ould also 

con tribute to the decrease in pre\ alence. In French Guiana. Desquesne:, er al.. (1996) reported 

that self-cure in callie \\ as observed at a mcan rate of 15·20% per ) car fhis self·cure 

phenomenon is ascribed to the smaller number of \ariar.1c surface gl~coprotien in T "'WIX 

<Gardiner. 1989). 

Such seasonal diOerem:e in the prc\alence of T "n'lL\' inle~tion rates \\JS rl!po rted b~ adjacent 

areas of the prc<;ent study districts (GetincL 199~: \\i hire!. 1995; Ene~e\~ and Abebe. 1997: 

Chc rineL 1999 Terele and Abebe. 1999). In 'igeria. a 'Stud) conducted on 7cbu cattle has 

re\ealed a higher infection rates during rains (9.3°0) than in the dry season momhs (1.5%). In 

this area [Set"c \\cre I!ncountered at 10\\ densil~ and T ,·il'a. \\as the predominant species 

;m;ounting 81% inlt:ction<; in the rain) season and IOO~,'O in the dry .. eason (Ka ill. 1996). This 

suggests that biting liie" \\ould mediate T VI I'lL\' inlccl!0n~ \\hen the ISl'lSC 11) lkn ... it~ is eitht.! r 

k.\\ or ab~ent 

Similarly. Tama<';Juk'h ('f Ilr. (1996) indica ted that 00\ ine Ir~ pano30lllosis cau.'>ed r.) T I'inH 

\\as 10\\ during part of the dry season and ~lIggt.!~tcd Ihal it is due III major ~hangt.!:, In the 

CI1\ ironmenla l and agro-ecological condition .. or thl! fanm during Ihis ~eason in compari,>on 

\\ito those onseT\cd in thl' rainy ~t'aspn. D' klt.!rcn <'I (II (l9881. r(llllld that pn.'\Jlence for 

callie and shl!cp \\J~ :!.~ ill11t.!S lo\\cr in tht: d0 .. eason Ihan Ihe month.'> "ith hl£hesl rain 

1:,11 and Kalu anu I a\\ani t 19l)6t rt.!portcd Ihal intCclion r;lh!'" d(lublcd Juring tht.: rain~ sea ... OlI 

(7.60 0) as compared \\jlh an J\erage of 3,8°'0 during the dl) scason 

I'hc \ e0 10\\ pre\ alcn~c in .. hecp Jnd goat:-. and /cro 111 l'quine:, mlghl be duc tll Ihal biting 

Oil'S prefer c.:l1Ik than other JOIJ1t:.'>tic animals (Kni.:pt.!rl. IQ81 j and 111 J I1II\cd farnllng s~stcm 

in the stud~ area ... \\here dint-rent 'ipl'cic." or nnimals ar .. · "cpt together tIl.l communal grazing 

area. biting nil'S \\(luld prcferabl) Jnad. cank. lea\ ing Illost of tht: ~mall ruminJnt .. ;lnJ 

equint.!~ uninfcctcd Ik1\\I'\cr, thc prcsl'nce of singk infections in onc ~ht:ep ilnd \UlC goat 

indicates Ihal these spc~k'~ \\oldd get Ihl' in!t-l'Ihlll and ~,thcr diagn{l .. tic method .. ;lpJrl from 

tht.! pJrJsitological tcchni'lut!~ might rC\t!J.I Iht.! c,tl'nI ,f the inle..:111.1n rate in thc'oc ::>Illall 

5101.:ks. Knicpcrl. (19SI) "ho\~ed that Ihe ralt.! of attac~ b~ .. pecic .. of i'abaniJdc on .. attic 

depended on thc POSilillil ... ire and coloration of Ihe hu ... 1 rabanid spcdc'\ .. llIdicd rrcierred a 

particul.:sr site for feeding caused b~ \arialions in Ihe length of lhe hair. thicknc ...... and tensile 
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~trength of the skin of the animal. J"he tabanids preferred sites in \\hich these characters 

correlated \\ ith the absolute and relative lenglh of their proboscis. 

A high prevalence rate in cattle and 10\\ in ~malJ ruminants has been reponed b} difTerent 

\\orkers previousl}. Coulibaly el (II .. (1988) and Deny era/. (1988.) indicated that Jivc!.tock 

specit:s had a maj or efTect on trypanosome prc\alence. They found that prevalencc in 

trypanotolerant callie \\as 3 times than in sheep kcpt in the same arca , but there was no 

difierence bet\\'ecn the tl)panosomc prevalence of sheep and goats. Thi s diOereni:c in callIe 

and sheep ,,·as greatest \\here T. \ ' iI'(lX cau<;;cs about 90% of paras itcm iu in i:attlc and about 

95% in sheep. Kaltl and Lawani (1996). obsened a prevalence of 5.3. 1.1 and 0.7% in call1c. 

sheep. and goats respecli\el}. In south\\cst Ethiopia. in a tsetse-infested area. Dinka and 

Abebe (in press) has reported a 5.1 % (7.6% in shcep and 3.6% in goats) prevalence of 

II) panosomosis in sma ll ruminants and the pre\alence varied from vil lage to \ illagc , 

Similarly. Hend~. (1988). in east African "hort horn lebu found a prc\alence of 16%. 

1100\e\er. no p~Lr;hites \\l're found in gpalc; ((l~SO) anu onl~ 417~ ..,heep \'e re fOutHJ 

pafUsitemic. I-Ie proposed thai Ihere mighl be a problem in the diagnosb o f disease. This rna} 

be a particular problem in goats and sheep. e"pcciall} if some degrce or trypnnoto[cr:lIlce 

nisls. Detection of Il)panosomcs in the blood Illa) Ihen hi: diflicull. lIo\\ e \er. more 

~cnsitivefspcc ili c tests such as the peR techniqUe.: (So lano 1.'1 al .. 1001) would be applied to 

rca ftirrn ollr finding .... De"'4ue~ne~ ('/ al .. (191}6) reported III ,>hl'cp thiU depending on the 

management of the farm. cl inical signs might \'ar~ from nil to signifirant to" .... o r \\cight and 

condition and c\cn abonion in the c\\es. If the management Ie,,!l or ,1 tJrm i" ..... lIi.')factor}. 

c linical signs ma), be absen t and the infection inapparent even if [he Ir~p:1Il0somc is 

ci rculating. 

A variablc result " ith regard to T I'iwu infection in sheep \\as reponed h) Dcsqut:'<;;nes rl (II .. 

(1996) th at in onc ;;it e 163 sheep samples collected. all were negati\e and at "ther times. o f 

16-l samples collcLieu ~e\t:ral sho\\ed sub clinic:!1 infection b} T ViI'CL\' .mu Other ... sho\\cu 

drastic clinical c;ignc; induding abortion. ~imilarl). Anosn el (1/(1995). reported a 

parasitological pre\alcnce o f -l .5. 2.7 and 2.~% in cattle. sheep and goat-. and i\·:l\\athc. ('/ 

0/(1995) found a 0.9°'0 prc\alence in $rn311 ruminants in \ligcria. C(lIlsiderati on of the 

presence otin fCC l ion in ..,m nll ruminant " in the present ~ tlld~ is imporlant since the) \\ould act 

as a reservoir or infection for caule. 
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Desq uesnes (1997) ha<; ':>I..eplica ll) put cquinc'> ~uscept i blli t } to th L' I .• !l in Alllcr ic:lII 7: v i l'lLf 

~ t rai n . Pc rh3p~. though equines arc prclcrr!.!d for allac !.. b) bi ting Ih!.! ... 1I!.!\t to cattk. the) 

lIIigh t not be wsceptibh: 10 the mec ha nicall) tran,>milted ... trai n of T nmf pre:.cnt around la!..e 

rana. 

Results on hematological \alues reponed in the present ~t udy \\ herl.' r " jmx \\as the only 

species of Tryp(lnosom(l encountered in cattle of the th ree districts. the degree of anemia as 

measu red b) thl.!' PCV \\.IS profound. Such significant difference in PCV of ca tt le due to 

tr)panosomosi:. in ruminants is available in lariOIiS \\ or!..s done so tar and that of T. l 'h'CLf 

infections is tabulated in the literatu re n:\ic.!\\ pan ofthi5 paper ( Den~ I!t til. 1988, D' letcren 

et (II. 1988. \IJlo et. al 1988. Mulatu et. (II 1988 Ordnl.!'r('1 (II. 1988. Gctinet. 1994. Mihirel. 

1995. Abcbl.!' and Jobre. 1996. Kalu. 19CJ6: En)c\I and Abebc. 1997. l erere and Abcbc. 1999. 

·\J..lilu. ::!OO~). 

Dcsqcsnes and Din. (200.,. 2004). denll1n<;(rated that hematocrit lalue') ofinfl.!'ctcd canle (after 

c\pcrimental nlechan ieal trall~m i5sion of T "in(\" II ilh .-Iry!otlls (I~re II/ \ and .11110/1/\ .(rlseipel 

respecti\ el)) ha<; decrea<;ed du ring (he infection period indicati ng thl.' notable pathogenic 

CneC! ofmcchnnicall) tran~milted T vimf and this transmission of r V/WLt prO\cd to be vcr) 

et1icien! \lith .In incidl:llce obscn ed of 75%. from an ini!ial prc\ail'ncl' of 20 % infected 

animals (donor animab). 

In this stud). the decn:::3.~ in PCV of r l'imf intecu'd heifer at ;\buan'l!..o!..iL Fogera di"!ric( 

from 26 to 17 in onc 1110mh and an increase in para~itemia Jnd thc return to normal of26 after 

DI \1 !rcatlll(.'nt indicate~ that ll1echanit'all) tran'>mined T Vil'tH call~c<; a dramatic drop in 

PCV in callie The .Ibsenee ofT \'1\"lL\' in Ihe bull-calfat con~e.;:uti\c ..... lInpling till1e~ at Shll1;1. 

Fogera dislflct and the relathel~ conStant PCV Ihal sta)ed 3t 12-23. indicates (hat this bull· 

calf might ha\\.' dcwlored an intrinsic sdf-cure or the parasites mil) he not be present in 

sufficient number in thc peripheral blood ~tn:am to \\3rr.lnt diagno~is. I l!,)I\eVe r. 1110r\,' 

inlonnntioll on rev profile.;; is required to \erd) thc pn:scnt cilies. 

PC\ depression ob .. ened in the single '>hcep and gont in this ... lUd> ,>ugge::.b that in the fillllre. 

tr)panosoll1o<,is in sillall ruminant<; in thl' ... tud) districts if e~pancled (or if othe r \\ i ... 1.' 

pre\alence is alread) high b) appl) in~ Illor(' '>cnsiti\e tests) b a \\arning that these specie'; an.' 

at a high fiSh of thc disca,>l.· Prc\ iOll,>I~. Van Dam ('I (II. (1997). had c\perimentall) infected 

gU3b \\ Ith I I'/I'm and thl! goat ... ha ... d('vdopcd dllemia and their PCV decreased gradual!) in 
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a ll inrecled animal s \\ it ll time alier infection to an avcrage 17 % in \"cl'k -l post inrcction 

(comrol animals had a mean PCV or 38%). The in rected sheep in our finding has a sim ilar 

pev \aluc and the goat hnd a hislOr) or abortion. Similarly. as obscncd in the single sheep 

infet:ted at DeOlbia distric t of this SlUd). Den) el al. (1988) alrcad) indicated that T \' i\'aY 

inrection in sheep had depressed PCV. In southwest Ethiopia. in a tsetse-infested area, the 

PCV or parasitemic small nlminams \\ as significanll~ lo\\cr than the aparasitcmic group 

(Dill~a and Abebc. in press). 

Taylor ( 1998) indicated that anemia persists during the ch ronic stages o f infection when 

parasitemia is general I) quite low_ probabl~ because different mechani::.ms are involved in its 

genesis during the acute :md chronic stages or infection. This suggests that control or 

parasitemia and control o f anemia is unrelated in thc chronic phase \\ hen immune infections 

arc depressed and anemin is sustained through d)se'1 lhropoiesis. 

In the present "tud~. in female catlk (infected or non infected) anti goat ... at reproducti\e age. 

PCV \\as negati\\.~I~ associated with lactation and parit). Fonnerl~. Ortlm:r III (/1 (1988), 

found Ihal one or more Ir) panosome para ... itcmic month~ detected In Ihe CO\\ during the 

brceding )tear depressed Ihe a\erage PCV in the same: periotl b) -lot, unit::.. The) s tated that. 

lactation ~tatu~ of the CO\\ has significantl~ affected the average PC\ le\ eI during the 

breeding )car. \\hich \\as 1.5% lo\\ cr in lactating as compared to dry cows. Similarly. in 

sheep. the I1H,'an PCV of lactating c\\es \'a~ I(mer than that or gestating C\\CS (I)' ktcren t'l 

af. \988). 

PCV "as posiliH.'I) associated \\ ith the bod~ condi tion scon: of canie and ther\;: \\ as a 10\\ 

bod~ condition score in T vil'a;r infected animals than non-infected group.:.. fhis \ari<llion in 

PCV in relalion 10 rr.:producti\c and producti'e indices \\Quld be irnponam if considered \\ith 

the a::.pect of predisposing factors to T \"iWlX inlection ;lnd ta~il1g PC\' as one major criteria of 

assessing TnpaI101()111(1 infection. T vim\' \\J::. round in difl"erenl pea"ant a .. sociations in the 

three di .. trich. :lIld it ~eerns that '>pecies (hUSh) arc imponallt factors IN the dC\I:I,lpmelll tIl 

inrection and the disease as Olostl~ detC'Cted in caltle. negligible in small nJminant::. and nil in 

equines. 

In Qem:raL the prc:-.em findings indicated thatt~pallo~omosi" due to T l'h'll,X h::J 'i c!.t::JbJi sh..::d 

in the three di"tricts in alTecting cauk: prodUCli\ il) and slllali ruminant ... an; at a higher ris~ of 
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infection and de\l.'Itlpmcnt of the di<,ea"il.' in the three di.<.lriCIs. bordenng lake Tana. A'R':i. 

Ethiopia. 

Fi ndings of the fl) sun.ey in this study could be considered a.') a prd iminar) work. In 

Ethiopia. though there has not been a specific stud) on biting flies in alienation from the usual 

tsetse 11) studies. fe\\ authors has n:poneJ the name of some of the biting flies as Tabomdue 

and S(olf/oxynw! at a tamil) bel (£:ni)c\\ and .\bebe. 1997: Kidanc- \tariam. 2000). flOI\ 

e\er. Kiga)e, and Jiflar (1991) in a sun·e) ofectoparasites of cattle in Hara r and Dire Oa\\3 

districb. south eastern part of Ethiopia ha.) reponed the presence of 10 species of "stable flies" 

Slomoxn cah'ilrtllH. 51 m[!rl1 (S lIilll'r), S I'll/em. LJ/Jerw.ia \p,wgaa (f/acmowhiCi 

~plnigera). 51 Wlripc.,. S. bi/meow {S mgc!r bilineolll.\j, S. brlUlIlipo!l. L.lpcrosia minu/{I (Il 

mil/llta). L. IIl1rO/L"C/ (Il J"rofLl:ij and 1/ Jllrli.frUI/S 7 "housefl)" specie::.. one H Wlril!ll(fltl. 

and 2 tabanids (Chry.mps obliqllejasc:iuw and fll!lIwropolll lllellicome). 

HO\\ c\~r. variou~ \I.orkers in ditlcrcnt r\frican countril!s h;lI.c n:portcJ the presenu.: of 

difTerent biting and non-biting fl) tribc..:, gen\."ra found in the pre"ent stud). The mn:;! 

abundant AlY/01l0 a)!rt'.H/I' and SI{)IIIOX),1 specie~ III our collection II. ere pre\ iousl~ reponed 

from Sudan. Saudi \rabia. 'ligeria. Uurl..ina Fa"o. \ Iauril:mia and cbe\\herc (Uo\\den. 1976. 

Ade)el:"l. and Dipcolu, 1986: Leclercq. \1. [986: ·\moudi and [l'C!ercq 1988: t\moudi, 1989: 

Burg. I.'I al .. 1991: Amoudi. and leclercq. 1992: \moudi and I cClcn.::q. 1993: -\moudi JnJ 

Leclercq. 1996: Dia. t'llIl 1997. D,.1. t'I (1/ J 911S), 

-"capon t!{ (1/ CWO I). reponed that out of 2471 SlOmox\'imk captured: SlOnlOx.\ I "I,l!,l'r 

(70.7%) and S.calc:ilrans (29.3°·'0) \1 ere identified. The SlollloHlloe represmed b) 1\1 0 specie.;; 

onl). made up about 45% of the biting flies caplUred. Thl!) \liIJ hJ\c to oe red,oned \Ihen 

evaluating thc impact of biting insects on canle. This lindlllg is ::.imilar to our repon::. thai 

Su)/nox.\lult: arc pre~nI at J high population. In another ~tud). D'Amicus e( ClI. (1996) had 

encounh:red 5 sre":lc", N sub-specie" of Slomn.n'f/ae name!) r.;(oma.n \ nigra. S. felOlialll .\ 

l/£'I/;>'. anJ 51 omega ome.f!o. 

In a 5tud~ conducted in \lauriwOIJ. DiJ I.'f 0/ (1998) hJ~ rCpII(h.:J a ... imilar compo::.ilivn uf 

flies a"i hJ.<; been found in thi"i stud) (Tuhamn A,doll/\ Sf/lllionnac and Ihppnhmca) ,md 

the) hiI'\." coJlect\."d IIIp{lu/w\('{I fl' \ 1111 the Pod) of the ;Jnirna[s J~ ha ... Peen don\." in our ~tud~ 

Ilussein. o!I {II. ( t 991) has also reponeJ Alylo{/ls jimnoHH and..J tigre_IIII'. hllJalaand On) c!..a. 

(1977) III Guinea. \\.e~t Africa reponed three t)pcs of biting flies as '\·(()lIIoxn. ('11') .... ",)1 and 
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l-/ippoholCII and <;e \ era l t) pc .. o f Ilon-hiting muscida(' From thl' col il'ction of Oipcolu. ( I Q7S) 

in ;\igc::ria. Stl/II/o.n \ IIIgm Jnd S min/nil/I \Ien: the most ;Ibundant. Kangwagye. ( 1977) in 

Uganda rcponed the presence o f HacII/awpow. Tabanlls, Chrysops, and Stomoxys. In Burkina 

Faso. tht: distribution o f n) specie,> undo.; r natural condition was AI11oll/s agrt'.\I/\ 201:';0. 

AIlIscipc.\ 4%. Chrysops dislil1Clip('mul 12%. Tahumll {(Iell/ola 2%. T .n!!;1 16%. il nd 

Stomo.n'l niger 46% (Ocsqesncs and Dia. 2003). 

In Turkc~. Kilie. (1999). reported 156 ~pecies and 12 511b~pecies. Of \\ hieh. 19 species and 2 

subspecies are from thc subfarnil~ Clln'lfJ/Hil/a/! and 125 '>pceit:'> and 10 subspecies are from 

the subfarnil) Tabanine. The composition o f genera lIas Tahalllis (67.9°0). Chn'.wp\ ( 19.2%) . 

. llylol/{1 (11."2°'0). and Am'a/a ( 1.6°0). In COlt: d' h oirc. Acapnri Ifl al. POOl) reponed that of 

3104 caught sreeirnens. 4 genera and ]0 tabanid species "cre identilied. rhe most abundant 

~)f caught specic~ \1 cre TahanllS 111l'IIIola (:!6A°,.0). T pm' (15.60.'0). T I(/I'emlli (14.9%1. and 

Chl)'ltJf/1 disllllcllpl!mli.~ (12.3%). Ihe Icn~t abundant <;1X'!.:i!.:s \\ere 1I\'/rmH alhlp(/Ip//l 

(6.9%). (·lIn·.wjJ\ IOflicomi~ (6.9°/0). r hr/lll/pti (4.8°0). T ~ral/o (3.7%). , /1 af,!.rt'llI\ (2.5~0). 

·It (1I\("llh'l (I 8%). T. higlllltll/ll' ! I . .-l°ri). T I"I!Clmlia (0.5%1. T /JOIICf! (0.40-'0). 7 pll/ln 

(0.3°0). and .' /11 jmcill/(l (0.2°'0). 

rhe large coum o f bi ting nics during the rain) sea,on collected using traps dCH!lllPCd Il1r 

tsetse fl) trapping \Ias complimented b~ the us!.: of I-octen-]-o] and acetone. Dit1l'rent 

author, eonlirnl\.·d that the lht' (If ,IUract;lnh nalT1c1~. I -QI.;tt..'ll-'-l)1. m:etone. CO:. ;Unn1l1llILl. 

phenols and eem urine baited lrap<; .lIone or in combination had improved the Call'll or 

Tabanitllle than the non-bailed tr.tp.., I French and Klint'. 1989: Jaenson. 1'1 al.. 1991. Leprino.;l.· 

el 01 .. 1991: IIribar. et (/1 1992: 1I.:l~1.·~. ef tI/ 1993. Foil and Hribar. 1')95: McElligott. and 

Le\~is. 1996: Djite)e. et 0'- 1998. \ IcEIJigott. and I c\\is. 1998: Kri .. tensen and ")ommer. 

2000: '\gare and ~hlendi.:l. "2001). In anI! e\perimenl. Vale (IQ82) demonstrated thaI thl' 

catch or SlOmoxYllae and non-biting \llIScidm' in the rre~cn..:e and absen<.:e of odor \\ a.., 83 I 

and 38 .. , % respecti' el). 

The efticicnc~ of the :"\GL trap mer the \l onocoOlcal 111 trapping the hor:ic l1i6 <lml the 

Vl onocunica] o\c r the ;-.,G L for Stlll/uny' lIb')cncd in thi ... stlld~ \\as due to that trap JI..'-;Ign. 

and color are I:lctor, of atlraction and l'lr~er nie.') rreli:r larger tarp .. and \isc \CrSil "· hl.., 

emcienc~ of Ih e NGU Irap OVCf the ,\lonoconica J in trapping the horse Ilies ha., becn 

prc\iou~l~ nbsc ned b~ different \IClrl..crs 'I-\msJcr. £'/ (II 1994: -\msl er. and FillcdlCf. 1994:1 

dnd 19940: I-"I)il. and Hribar. IQ9:-'. [)jill·~e. t'/ al. 1'I1J10. nil.: '(,-2(j and 1·3 trap ... md the 
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<;cn::en-trap \\cn: ::;ignificant l) morc dTeCli\(: (X1.7 to 8.7) than the l3iconical and 

!'vlonoconica l o nc::; in h;)\ing a high I.::l tch 0 1" Ttlhoflldoe. 1 hc large screen produced relat i\el) 

small catc hes o f 5;lomoxyilJ(lC' and non -biting muscidae. \\here as the small sc reen produced 

rciat ivciy large catches of these nie~ (Vak. 1(82). 

The pupulation peak of most specIes. during the late rai ny season including those \\ ith highcr 

vector potential. suggests that tnc rain) season can be con3idered as the period of potential!) 

higher ri::;k of mechanical transmi -;sion of pathogens by biting flics. This high population 

densit) 01" biting flics recorded in tl1i-; stud) at the end of the rain), season I::; due to that biting 

flic<; requircs a \\ct habitat for multiplication and lar\al gro\\lh is a lso depende nt up on \\Ct 

soil mud. Ili gh popu lation dens it) of \arious biting flics follo\\ing the ra ins is reponed b) 

various \\ or!..ers in different countric::; (Kang\\ ag)c. 1974: Dipcolu. 1975: Bo\\den: 1976: 

Bo\\dcn 1977; Kang\\ ag)c. 1977: Da\ is and Sanders. 1981: ,\le l· tligoll. ami Gallo\\ a) . 1991: 

Gora~cb. 19<)3: Cilck ellil 1994: Oia .. ellli. 1997. \IcEIJigott, el at. 1998). 

Dia. t'l 01. (1997) found that ~rl· .:ie~ of l tl'lOIIl.\ (l~"l'lfl\, rah(l1I/1.' /(1I:'lIio.(o. r \It/i,\, 

HlI!!/IU1/obia lIIiflllla and the hippubu~cid!::. rlltpPo(w\(lI (Wile/ilia and /I ('orlegllfll j \\en: 

particularlj Jbllndant during the el1u uflhe rain~ .,e:l\on. but could Ix found throughout thl' 

)car at a \(.'r) 10\\ dcnsj t~ . Sim ilarl). Oia. ef al. (1998) in \Iuu riwn ia. found that most ofth..: 

rahimidae \\ere caughl bch\een October and '!o\cmber al tht: end of the rain) !::.e,I\(ln. 

Dowden, (1976) sugge!::.tcd that the /llO~1 important <;inglc faclor af1ccti ng thc phcnolog~ lIt" 

Tahwrido(' in \ligeria \\3:' the inciJenl.:c of rainfall and 130\\ den: (1977). obscrvl'd thai 

Cltn·.\opl il/ae emerge after hca \) fa lis o f rain. Dipeolu. ( 1975) ind icated th at n ies \\ cre mon: 

nUtlll,,'rOLIS durrng the rain) <;ea\un and the intcnsit~ of the carty rain') intlm:nccd the 

subsequent abundance o f .)IOII/on \ Gonl)cb. (1993) indicatcu Ihat the correlat ion of certain 

cl imatic filctOrs "ilh the seasonal .lbundances of common tabanid species \\as in \ cstigaled 

and ~ignificanl rdations \\cre found fl)r some sJ>l'Cies \\ ith nir tempcrature. n.'l:lIi\e hurnidit~ 

o rthe ai r. rainfa ll. in\ulmion. and e\Jporation pOientialil) or light inh:nsi l~ 

Different ecolm!ical habitats \\hae !lic!::. ,Ire numt:rou~ or scarce investigated ')0 r:lr indicJted 

that each n) genera ha" adapted to a cenain localit~ for brc!.'ding. feeding. resting and hll~1 

seeking. Dia. c:I al. (1998) reported that high number of rahal/idOl! \\as coJlech:u from .111 

area \\i th ample- \\,Iter and traps plal:ed in the pasture near thi s water) area caugh t 80°.>(, uflhe 

population Janlen and ilunter. (1998) collected n1O.,t of the Ch",sop.\· from a bog hanit:!! 

l3aribeau and ;\Iair\.' (1983) collected Cltrr\ojJ\, Ttlnall/n and . /I\·foll/\ rrum ,! fen habitat 
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I3urgcr. (' I al .. ( 1981) nnd Lc\\i". (1987) reported that thc most consistentl y fnvorable 

collecting sites for Chr)'lopt \\ere natural or artificial ponds I\hich is agreement with what 

has been observed in ou r st udy. Dale and Axtell (1976) has trapped highest numbers of 

Taballll) in the marsh \\hile the lo\\c~t \\ere obtained from inside nearby \\oo<Is. Lago and 

Testn (1990) reported thai in an area surrou nding tidal marshes CJIIJ'JOpS and Tahallll.\ \\ere 

the common horse flies. ~Iallh)ssc. ill u/ , (1974) colkcted a greater number of Tab,:mids in a 

pasture containing livestock thnn traps isolated from animals. The Inrgest numbers oftab3nids 

\\ere caught in the galler) and the felH!st in the fore~ t (Acapori. er al200 I ). Oi3. cl (II., 

(1997). tound that in most of the time, T Illc ll iola and A (/j!,I"".Wi.1 were caught in pastures. 

\Ihile T \/I/i5 lIas caught b~ traps placed nenr water. 

Collection of adul t flies is also dependent on lana i habitat. Foil. (1996) reported thnt the larva 

of tabanids feed on organic debris and smal l invertebrates in a variet) of aquatic to scmi 

aquatic habitats. 1I0\\e\e r. ~tablc ny larvne develop in manure-spilled feed and dec:l~ing 

Icgclation. CallIe rnnnure 0n caule 'ccd lOIS is an importum medium for stable 11) Ianni 

dl.;\el0pml.;nl and l Intel. ef III (1970) in Fg)pt reported th:1t bnae " fTllhmlll.\ rat'niolll \\ere 

found Illalfll~ in the mud of thl! ban!.~ ofirrigntion canab 

In general. the fl) sune) in this stud~ demonstrated that there is a high n~ densit~ during the 

late fa in) o;eason and diOcn .. 'rH biting 11) genera/specie~. rhercforr.:. apnrt fro m trnn~Jllission lIf 

Tr)pnno ... rn.l. thc~e biting pe,,1'- an.: Ulll""II.'rtJni in tran~mll1mg man) other IiH:-'>tnc!. Ji')l!'hes ,,~) 

far studied (Krinsky. 1976: Foil. 19RQ) and their economic importance in lilcstoe!. 

productl\ It) through lo~::. 01 \lcight ,lIld .,;unJition (Iu ... ~ 01 blood, Jnno) .Incl.'. prcdJ':Ipu!>lIlg Iu 

infection) shou ld be considered together. Hol lander and Wright (1980). estimated the blood 

loss in callIe caused b) tabanids to be morc Ihan 200 ml'animnl 'dn) and SromO.nl1{lf.' and 

tabanid o; cause \\cight loss due to blood lo>~ and anno~ance n~ \\ell as create fceJing lesion 

si tes \\hich ma) promote contnminati\c transmission ofagcnts or Ill)iasi ..... (Foil. 1996). fhe 

1ll0~t nbund3nt fl) !:> pecic~ .·lIylollls 0Krc.l(i., found in our ~tuJ) ha.., bcen recentl) demonstrated 

3S nn cffcctile mcchanicJl vedor o f T \"1m", at high rate of 63% (Desqesnes nnd Dia. 2003) 

and the authors concluded that in Africa. the epideJl1iolog~ o ftr~panosomos is in cattle is also 

tabnnid dependcnt and th~' I,.·radicaticlil o f het.;;\,." Ilics \\ ill not ncce,snril~ ic.:ld to eradiciuion (If 

T d\,lIx 

In thc prescnt stud) using I SM.\-I as :::I proph) lacllc nnd DI.\I as n cur<ll jlC drug it is 

demonstrated Ihnt r I'iwl\" rr~"en t in the ~tud) di~trjct i.., sensit i \'~ to both drugs. Prcviollsl), 
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an in \ i\ () le~1 of Ir) panocidal drugs in (':.Jnle \\as recommended b) ",isler 1'/. (/1 (200 I) for Ih\.' 

ill\\.'~tjgalion of drug resi~tanc\.' in 7 l'/WLl', \\hich is nUl u .. ua ll ) inf\.'ctive tor micl.! and Ihe in 

\ i"o le~b in caule arc alsu helpful in pn::dicling tile 1'lfl.!cti\l.!nl'SS of cu rati\\.' Ir)panocidal 

dru~s at n::conunended dose for caUl!.! infected \\ ith n particular Irypanosome isolate Ihan Ihe 

cOll\emion~1 muluple dose lesb In mice. 

Ihe lindings in this stud) suggc .. t that the usc of DIM to m:at infecled canie could be used 10 

reduce infection rates and los .. of proouclivit; in callk IIcmobade. (1988) indicated thai 

~hemoth\.'rap~ is \er~ t:ffL'Cti ... \.' In the control ofsporadi~ tr~panosomosis due to mechanical 

Iran ... mis .. ion. sca':>llnal n~ dbp\,,'p,al and s(3ttered tsetsl.' (.1(;1. In an experiment condu(\l.'d in 

she\.'p and gOals in 'Jigeria. f..:alu. (I QC)5) reported that 1"\1\.1 ,:11 Img, \...g dose rate has efTected 

in pMa>;ltological cur\.' ofT l"iltH' inl~.:ti\\n~. but ~h.h,:k::. 21 \\ere consistentl) re .. i.,tant to 7 

rng\...g of DA. In another I.!\periment cllnducted in '~erian sheep. Anosa t!! al 119951 

demonstrated that all T 1'i\'{L\' infi:ctil1ns \\ere cu red \\jth In h\O \\ee\..." of po<;[ tre,Hnlent \\ ith 

J) -\ 

PrC\klu<;1) it \\as demonstrated thai proph)la~is treJtml.!nl uSlIlg ISMi'v\ has. mJ.rglnalJ~ 

imrrmcd mean pev. reduced thc number of detcctabk rJT!I<;itcmia and incrC::ls\,.,d dail) Jivc 

\\eight gain (~ 1alo el al. 1'>88). In Ethj\,.lpia. :-'l u[atu If al (1988) indicated that. orthe 

pi1ra ... ltcmic animal... rt.'cci\lIlg a Berenillr~·aHTlen!.]3 1)'1) hdd <l parasitemia dctected.l[ Ihl' nt'\t 

tnumhl:- ... ampling_ Despite ,I high Ir~pan\, ... om~· prt!"llcn~<.:. about :!O~'o, La..,t\lrll,,';Jn Icbu 

canlc, gi\l.!n .. ~..,teI1lJlic therJf\Cutl( trl.'almen!, had 10\\ l1111rt,llil~ rale .. , reasonable lI\c \\\"'Ight ... 

and pro\idcd mil\", and draught p(mer This indicates that DI\.I ie; important to impro\e callie 

rrodw.:ti\it~ in T \'IHLT infetted herds.ltemobar.lc. (1988) IIlJil'aterJ that in 'igeri;! 1 \'1m\' i ... 

prO\ed 10 he more .. u<>ceptible III DJ\] th:1O T am.f!,olellH' 

In I Ihil'pi<l, Afc\\ork el lIl. (1000) reported thai PC\' in h,:al Icbu cauk ha" signili\",antl~ 

irnpro\ed \\ith in 30 days of I~\]\I treatment and out of len cattle posit;\\,.· for 7 mm. nnl) 

one cattle had a relapse at da) 90 of post treatment. Sjmil:l.rl~ in 130ran brel.!u ealllc of "en~,l. 

\Ilin ... tennann <'I at (199:!) has indicJtcd that follQ\'ving [o" \1\ 1 or DI \ltrcatment, anilllJh; ha" 

n:gail1l.'J thl.'ir inJi\ iutI~1 ml.!'l11 P( \ afler 1\\ (. \\cc\"' ... Thh.\,h \,·ontirnl\,.'u in Ihe prc~erH ... lUd~ 

\\h\,.·rl.' canle regained their normal PCV alier three \\cd.~ of (:ur~lIi"t.: trl.!a!lTlt.:nt \\ith 1)1\·1. 

Ihl.' "Lgniticant PC\ \ariati{m {\h~l.!ncd bct\\ccn e3ch month po ... t treatment of IS \1.\1 in the 

prl.!~cnt \\a" not ob!>cnt.:d in \'-C\\~lr\... t'l a/.f10()0) that diJ nOI \.1r) bCI\\ccn d~~e; )0, 60, and 

'}fI Plht trl.!.Hllll.!nt I hi ... rnighl t-c Jue III thl.! rrl.!'-I.'n.:c 01 r<!liLpsmg tr~ pano->OlLle .... Lfld mi\cJ 
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infections in their study as compared to the absence of relapsing trypanosomes and a single 

species infection of the present study. 

Previously. mechanically transmitted drug resistant T. \';VQT to Diminazene acetu rate \~as 

observed in experimental infections in both callie and sheep in South America (Desquesnes ef 

al. 1995) and in an experiment in cahes. parasites disappear after treatment with Diminazine 

aceturate at day 14 and 17 and parasitological examinations were negative just after the 

treatment and for a period of more than t\\O \\ceks to relapse 18 days and 19 days later 

(Desqucsnes. 1997). Luckins, (1000) also reported that drug resistance is known to occur 

among mechanicall) transmitted T. el'{lIl$; isolates and there ha\c been rcports from sc\'cral 

different countries in Africa and Asia. 

1I00\ever, in the present field trail. alternate and infrequent uses of trypanocidal drugs. 

absence of drug in the fanne rs hOllse (Jvailablc onl) in \ctcrinar: clinics and applied b) 

professionals), and the recent histor~ of the disease in the stud) districts would hil\c 

contributed for the abscnce of relapsing infcctions. 
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6" CONC L USION 

In general. the present study indicated that trypanosomosis due to T vivaT is an important 

disease limiting can le productivil) and small ruminants are infected Iha! I\ould act as a source 

of infection for catlle" Infection II ith T I"il'm has negatill!ly aflected the PCV and BCS of 

canlc" Thi~ indicates thai T. viwu" infecli0n of eatlle in [hI! study area causes loss of bod) 

weight and production" 

The presence of vari ous biting flies and the absence of tsetse flies in this investigation 

indicates that r I'/"WLT infection in thc stud) area is caused by mechanical tran smission 

mediated b~ biting nics" The pr.:sencl! of biting flies at a higher densit) during the Iale rain) 

season and the concomilant higher prevak'nee of T. I'lWLT in th b same season supports Ihat 

biting flics arc the mai n epidemio logical facto rs for T 1"II"aT infeclion" The pre~cnce of biting 

flies in till' carl) dr) ~eason at a small number I\ould help 10 assure the con tinuity of T l"hUT 

circulation" in cattle herds at a 1(11\ rate and I\hen the ne:\t rain) «cason favors I"ector 

multiplication those circulating infi.=ctions Ilou[d flare up III a major proportion or thl! herd 

T \"iva\" infection in canlc at Fogera district is scnsitJ\e to both ISMM and DIM at a 

prophylactic and normal cu rative doses respccti\cly" [hi s suggests that chcrnOl hcrap~ IS 

important in controlling infcctions and limiting loss of cattle producti\ ity in the stud) area ... 

Therefore. a particular attention to\\ ards r I '/I '(LT infection in caHle is essential to control the 

impaci of the discasl! on caule prod ucti .. it)" Development of control options that Cl'uld 

minimil.c biting flies cspeciall~ in St:asons of high lector poputation is another la~ l-. " 

Treatment of T \ "IWU" positive caHIe \1 jlh D1\1 \\outd be elli;:ctile and economical for thl.' 

time being li[l drug rcsi~tant probkms might arise due to DIi\1 and applications o r ISivl M as a 

proph) lactic drug wQuld not be economical so long as DIM \\ o rks" [t is nlso or particu lar 

importance to c":\ercise a prudt:nt us!.: of the a ... nilable Ir~p~lIlocidal drugs not anI) [0 clTe..:t 

disease conlrol. but also to holdup thl.' dc\eloprncnt o f drug r..:sislance 10 tr~ panocides" 

After Ihe eradication OrISCISt' nics. /llcch:micall) trnnsmilled tr~panosolllosi .. (T l 'il'lL"( and T 

f!\'(lIIsi) \\ ill r!.:main as major problems unless control program is dcvi sl!d along with tht· 

current tset se control acti\ itic:';" To thi ... dkcl control of T \"II"'LT and T {'''{/IISI nel!d to Ix 

included in the Pt\ nFC iniliali\t's" 
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8. ANNEXES 

Annex J. Field now chart orthe st udy period 

Visit 
Site/village 

\ Deploy traps 

Select sampling 
Record (interview. sites 
animals) 

Collect nics 
Sort and 
preserve 

Obtain ear 
vein blood 

/ ~ Treat ISMM r BCT c==J Thin smears from Imglkg and 

the buff, coat DIM 3.5mglkg 

r Select 50 and 21 
Ifpositive positive animals for 

drug sensitivity trial 

Record Follow animals for 
results 90 and 24days 
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Annex 1. Questionnaire sct to interview group of fanne rs. 

Peasant A~sociation .................... Villagl.' . 

A. Li\'cslOc k manage me nt 

[. What is the grazing management of your animals? 

Free grazing 
Tether 
Sta ll feeding 

... Date . . .... ... Codc ............. . 

2. Ifmanagement is based on free grazing system. are the) in herd? Or in small groups? 

3. Where do animals graze? Is grazing communal or private? 

Where is the location ofli\t:stock \\alcring point? (Slream. lake. pond. riH'r. \\hee l) 

Does the stream or ri\cr 110\\ all around (he )earor it dries up in long dr~ season? 

Season of stream a\ ailabilit) ................... . 
Season it dries up ................................ .. 

/-l ow long is the distance of\\atering point from the grazing area? 

/-10\\ long is the distance of wate ring point from the cattle bam? 

In \\hich season 'month of the ~ear is Ji \c'>tock I"i!ed rno~t a\ailablc'~ 

In \\ hich season is it least available? 
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10, What arc the feed t~pes <lvailable in different season? 

Season Feed types 

B. Livestock Diseases 

What are the mosl common dise<lses affecting your livestoc k? 

Does Il)'panosomosis occur in this area? (Yes. no. othe r)? 

If yes. \\nat is the r<lnk of tr~panosomosis \\ ith regard to an imal losses compared 10 other 
diseases? 

\Vhich livestock does tTypanosomosis mosl affect? 

Cattle (yes. no. other) 
Sheep (yes. no. other) 
Goat ()es. no. olher) 
Equi ne () es. no. olher) 
Others (specify) 

What signs do ~ou commonly observe \\ hen your animals gel sick \\ ith trypanosomosis? 

In \\hich season month do livestock most often gellhe disease (tr)panosornosis)'! 

Do you knO\\ 1hal flies transmit tr)panosortlosis? (Yes. no. others) 
If yes. \\hich flics do you think to transmit tT)panosomosis? Specif~ 

In \\hich season or 1110l1lh are such flies mosl abundanl'! 
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Where is the ny populmion high? 

In areas close to ri ve r 
In thc grazing scheme 
In the bush 
Around the lake 
Around the pond 
Around thc barn 
Olhers (specify) 

C. Trea tm ent 

I. Where are the common (realment sources? 

Veterinary clinic 
Local farmers 
Smugglers 
Others (spccif) 

2. Who is applying the treatment? 

Loca l fanners 
Veterinarian. assistant veterinarian. animal health technicians 
Smugglers 
Others (specify) 

3. Which drugs are most commonly used in the area? (names/types/color etc.) 

4. Wh ich drugs do you thin k are most efTective to treat your animals against trypanosomasis? 

Which ones arc less cOecli ve? 

5. When you usc trypanocida]s on canle do you usually treat 

All your animals 
Only mature oxen 
Others (specify) 

On I) sick animals 
Onl) cows in milk 

6. Can you tel l the usual doses used per cou rse o f treatment per animal of different 
body \\cight? 
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Are there traditional treatmentS or management practices to cure animals from 
trypanosomosis? [fyes. what? 

Do you think that the problem of trypanosoll1osis is expanding to nc\~ areas? 
(Yes, no, we do not kno\\) If yes \\hat arc the new areas affected? 

Thank You! 

Name of ilHC'n ie\\ cr ............ . 

Date . ... ... Signature ... 

Annex 3. Questionnai re SCI to [nlen ie\\ Indi\ idual Farmers 

Peasant Association ........... . . Villagc .... ........ ... Date ............... . Code .. 

A. Livestock manage ment 

1. Which li\(!stock do )QU keep? 

a. (anie ()cs. no. other) 
b. Sheep () es, no, other) 
c. Goat (yes. no. other) 
d. Equine ()es. no. other) 
c. Olhers (spccif~) 

2. 11 0\\ man~ animals do )Oll private]) 0\\n7 

a. Cauie ........... . 
b. Sheep 
e. Goat ................. . 
d. Equ ine ............. . 
Others (speed)) .... .. 

3. 110\\ do \ ou mana!!e \our animals'? . - ~ 

a. Free grazing 
b. I'ethcr 

e. Stall fceding 

4. [fyou 1'0110\\ a fn.:c gra/ing S)stCIl1 . is il in herd or in free groups? 
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5. Where do animals graze? 

6. I low long i~ Ihl! distance of graLing land from the barn? 

............••.•................................••.............. 

7. How long is the d istance ofwatcring point from the gra/ing area? 

B. Treatmen t 

I. Where do you commonly treat )'our animals \\ hen they get sick \\ ith trypanosomosis? 

At home 
In vet. Clinic 
Others (specify) 

2. Who is arpl~ ing the treatment? 

Y all ),ollrsel f 
Veterinarian or assistant veterinarian 
Animal health technician 
Drug smugglers 
Others (specif) 

3. Which drugs are you commonly using to treal your animals"! 

-L What quantity oflT)'panocidaJs do )Oll use to !real your animals? (in tab. sachet etc.) 

5. 110\\ much money do you pa) to get n single mature animal treated? (Specify the species) 

6. Ho\\ man)' times did each animal gel \cterinar) treatment against tr)panosomosis since 
last )ear? 

One times onl) 
Two limes 
Three till1e-; 

7. Can you tell how much expense i" incurred in payment for treatment against 
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trypanosornosis since last year? 

....... . ...... . ......... . 

8. Oflhe caule treated last lime 

How many arc healthy at present? ........ . 
When were these anima ls [astly treated? ? 
Calculate days between treatment? ......... . 

9. 1-10\\ man) animals have YOll losl due 10 trypanosomas is since last year? 

......................................................................... 

10. Do you ha\c an) tT)panocidal medicine no\\ in stoc k? 
(Yes, no. othe r) 
J f yes can )OU show please? 

I-Iow many months since you acquired it? 
How do you use it? .................................... . 

Thank YOll~ 

Name ofintervic\\cr ....... . 

Date ............ . . ....... Signature .................. . 

92 



Annex 4. Format for record ing of drug trial on DIM 

O\\n"'rs Cattle's Se\ Age I3CS Species I3W Dosc Dale of PCV Dale of rcv D6 !leV DJ2 rcv 018 PCV D2': 
Name name in ml sampling on treatment 

DO 

Annex 5. Format fo r record ing of drug trial on ISMM 

'\0 Ov.ners Animal Se\ Age nw "pccics 
II) 

P(\·on Date of Dose I'olrasiterniaon I'CVon da)-; post 
' arne DO tre31rnent Dol)s post trealment 

treatment 

30 60 90 30 60 
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Annex 6. Data collection format fo r individual animals 

Id Age Sex I3CS Source Parit} Pregnancy Lactation Abortion I'CV Result Tr>panosoma spccic~ 

Annex 7. Data collection format lor 11) idcn tificnti on 

Pn Trap Code of sires that traps \\ere deployed· Name and Count orny 
g f s rb br dr ct cg h\\ \\ P 

""g-grazing area. f-famlers village. s-s\\arnpy area. rb-river bank. br-bam. dr-dry area. ct­
co\ered with trees/bushes. cg-cattle congregntion area. h\\-high way, wp-watering point. 
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Annex 8. rev of callie in the three district::; (latc fain), ~ca son) 

Variable Obs Mean 95%CI Remark (ANOVA) 
Bahir Doc 154 25.2- 24.6-15.8* P < 0.0001 
Zuria 
Dembia 479 27.4* 26.9-17.8' 
Fogera 759 25.8* 25.5-26. I ~ 

Total 1.392 26.3 26.0-'>6.5 
• *Groups differed significantly 

Anne.' 9. pev of sma It rurninallls in the three districts 

Species District Nurtl ber of an imats Mean 95%CI 
Goats 

I3/dar 60 23.8 ~1.9-24.7 
Dembia 55 22.7 21.7-23.8 
Fogera 561 22.4 22.2-22.7 

Total 676 22.6 " 22.3 -22.8 
Sheep B/dar 12 28.7 26.5-30.9 

Dembia 62 15.8 24.6-27.0 
Fogera 48 24.8 23.3 -26.4 

Total In 25.7*- 2-1.8-26.6 
· P<O.OI 

Annex 10. pev offemalc goatS2::1 )car partitioned b) reprod uctive status. 

Grouping variable Grou ping 11 i\fcan 95%CI Remark 
variable status 

Abortion No abortion 481 " --_ .) 22.2-22.8 P< 0.05 
Abortion 65 21.6 20 .9-22.3 

Lactation Non-lactating 256 21.9 22.5-23.3 P <0.001 
Lactating 290 22.0 21.7-22 .3 

Pregnanc) Non-pregnant 410 21.1 21.9-22.5 P < 0.001 

Prcgnalll 136 ,- , _J._ 22.7 -23.7 

Total 546 22.4 22.2-22.7 
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Annex 11. PCV of cattle categorized by age and season. 

Category Age (years) Obscrvati Mean pev 95%CI Remark 
Variable 00 
A ge < 2 106 24.5 23.625.4 P>O.05 

2-4 329 25.-1 24.9·25.8 
>4 1074 25.2 . 24.9·25.4 

Season Late rainy season 592 25.2 24.9-25.5 P<O.OOO I 
Early dry season 609 24.3 24.0-24.6 

Anne.\ 12. Total fly catcb, and apparent density in the three districts. 

S(,:)'5011 tra~ Slomoxl·I XO ,'vl Il or~c Ilks C'IIIYIVel lOla I 
Sum -19120 13252 4699 12 79 68350 
Mean 779.7 210.3 7-1.6 20.3 

Late rainy season A.D. 259.9 70. 1 24.9 6.8 
Sum 233 2623 16 5 I 2923 
Mean 10.1 114.0 0.7 2.2 

Earl) df) season A.D. 3.-1 38.0 0.2 0.7 
Sum 29019 13469 243 326 3199~ 

Mean 1-150.9 20-1. I 12 .15 16.3 
Monoconical (n=20) A.D. 483.6 68 .0 4.0 5.4 

Sum 20334 13469 4472 1004 39279 
Mean·· 308. 1 204.1 67.7 15.2 

NGU (0~66) A.D· . 102.7 68. 22.6 5. J 

Slim 49353 15875 4715 1330 71273 
Mean 573.9 184.6 54.S 15.5 828.8 

Total A.D. 19J.3 61.5 1 S.3 - J ). - 276.3 

• A.D. Apparent densit) (fly/trap/day) .- Mean catch per [rap/n hrs 
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Anne.\ 13. Catchments of the 1\lonoconical and NGll traps . 

FI) name Trapt)pe No of Mean • 95%CI 
trap 

Horse Flies Monoconical 14 2.2 '" 1.5-2.9 

NGU- 14 4.4 3.9-5.4 

Stomoxys Monoconical 14 68 5.6-8 

~GU 14 5.) 4.6-6.4 

Chrysops Monoconical 14 1.9 3 
0.9-2.9 

NGU 14 2.2l 1.2-3.2 

NBM Monoconical 14 4.1 t> 3.3-4.9 

:-JGU 14 4.9b 4.0-).7 

* * p<O.OO I * p<O.O).a.b. Those with similar letters do not differ significantl y.;! Ivlcan catch 

after logarithmic transfonnation oflhe data.+ Traps \\cn: deplo)cd at unifonn ecological si tes 

and same period. 

Anne.\. 14. Fl y calchments of the laic rainy and carl) dr) seasons at Fogera distric!. 

FI) name Scason 

Stomox),s Laic rain) season 

Early dry season 

Laic rain~ season 

Earl) dr) season 

I'!orsc flies Laic ra in) scason 

Earl) df) season 

(·hry.wps Late rain) SCJson 

Earl) dr) season 

No of traps 

" -, 

" -, 

23 

" -, 

2l 

" -, 
" -, 

"Data after logarithmic tran sformati on. 
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:-"kan 

5.8 

1.7 

-u 

3.91 

3.7 

0.3 

1.8 
0.8 

9)%C [ 

4.8-6. 8 

1.1-2.3 

3.7-5.2 

3.3-4.6 

3.0-4.3 

0.03-0.) 

2.1-3.) 

0.4- J.2 

Remar" 

P < 0.001 

P>O.O) 

P <0.001 

P <0.001 
p <0.0005 



Annex 15. FI) catchments of the NGU trap in the late rain) and carl) dry seasons at Fogl.!ra 
district. 

Fly tri be Season Trap Mean 95% CI Remark 
Latc rainy season 17 420 ,3 195 .8-644.7 

SlOmoxys 
Early dry season 17 8.6 2.0-15.1 

P<O.OI 

Late rainy season 17 218.4 49.9-386.9 

NBM 
Earl) dry season 17 101.9 .t8.0-155.7 

1'>0.05 

Late rainy season 17 111.5 44.2-178.9 

Horse nics 
Early dry season 17 0.9 0.3 -2 .0 P<O.OI 

Lale rain) season 17 43 .7 6.7-80.7 
Chrysops 

Early dry season 17 2.4 OA -4.3 
P<0.05 

Annex 16. FI) catchments of the i'.lolloconical trap in the latc rain) nnd ea rl~ dr) seasons at 
Fogera district 

Fly tribe Season Tra p i'.lean 95%CI Remark 
(t test) 

SlOmoxys Late rainy season 6 3567.3 876.0-6258.7 P<O.OI 
Early dry season 6 14.5 -0.8-29.8 

NBM Late rainy season 6 184.8 42.1 -327.5 1'>0.05 
Early dry season 6 148.5 -34.3-31.3 

Horse nies Late rainy season 6 33.5 -8 .9-75.9 P<0.05 
Early dry season 6 0.1 -0,3 -0.6 

ClIIJ'SOp.~ Late rainy season 6 36.3 1.8-70.8 P<0.05 
Early dr) season 6 1.8 0.02-3.6 
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Annex 17. Fly catch records orlhe NGU and 1\llonoconical traps 

Trap pairs Flies Genera I tribe/ narnc 

Horscflics* SlOmoxys Chrysops NBM 

i'vlono NGU ,viano NGlJ Mono i\GU Mono NGU 

Pair I 13 178 2154 280 0 0 73 168 

Pair 2 7 6 1460 570 2 (I 22 186 

Pair 3 2 54 96 555 0 2 -, ,- 667 

Pair -t 4 44 7 404 440 0 5 20 100 

Pair 5 14 684 1006 769 5 6 55 J 27 

Pair 6 8 368 1671 696 10 80 66 1000 

Pair 7 100 446 1534 1042 93 " -, 74 591 

Pair 8 68 138 3882 108 42 31 412 46 

Pair 9 10 132 2238 676 50 213 86 348 

Pair 10 5 115 8426 353 16 9 287 340 

Pair 11 10 99 1757 474 7 3 149 124 

Pair r 2 10 ,--, 3567 ,-
-) 90 101 101 10 

Pair 13 6 736 61 0 118 27 

Pair 14 0 2 3 0 0 0 8 

Total catch , -, -,- 2700 28932 6052 315 474 1515 3742 
per trap 

J lorsc Flies include genera's of the tribe Tabanini other than Chr) sopini and Helll(llOpolO. 
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!\nne" I S. Fly catches bc[\\cen the late rainy and early dr) seasons at Fogcra District 

Traps·' • Na me of genera I tri be I family I 
depro~ cd a1 

"'Horse Flic!> ('!try,sops Stumoxys Non-biting the same sih.: 
IVlu5cidae 

Season 

Rainy+ Dry"" Rainy Dry Rain) Dry Rainy Dry 

87 0 6 13 ;70 0 99 4 , 416 0 209 4 486 1316 

3 8 0 10 , 
1534 10 74 200 , 

4 446 I 80 3 lo·n 43 591 93 
5 138 0 J' -, J 108 0 46 10 
6 , 

0 0 , 9 ; 0 , 74 
7 100 0 93 I 3882 19 412 8 
8 68 4, 6 2238 16 86 470 
9 I 'J ,- 0 31 0 676 , 348 no 
10 21 0 7 3 53 4 88 255 
II 115 , 

213 0 353 35 340 312 , 
11 5 0 ;0 0 8426 287 31 
13 140 9 135 0 1;80 ,0 364 166 
14 4 0 0 0 11 0 1;0 

15 6 0 2 0 13 0 8 10 
16 14 0 9 0 824 2 152 34 
17 116 0 ; 0 284 10 J 27 208 
18 10 0 16 0 1757 149 38 
19 99 0 9 0 474 ; 124 64 
,0 110 8 0 ;66 0 65 9 

11 24 0 3 0 86 4 33 60 

22 10 0 7 0 3567 40 101 144 

" -, , -
-) 0 3 0 ,-

-) 8 10 12 

TOlal 2097 16 961 44 28549 233 4822 2623 

• Ilor~e I-lies include genera's of the tribe Tabanini other than Cll() sopini and NemalOp0/{l. 

t- Ra in) - Latc rain~ season. · ·Dr)- carl) dr) season . 

.... 23 Imps deployed al a similar specific Si lcS Juring the laiC ram) sca~on \\erc again 
deployed in the carly dry season. 
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AllrI~',' 1'), I{<,:e()rd~ On r<':Slllt~ 01 ISM1\,1 drug lr:lil 

I'CV 
No UII n<':f~ Nalll<.: I\nimal II) SC~ Agc HW Species DO 

J)at~· 01 

lrealrnelll 

2 
3 , , 
" 7 
8 
9 
10 

" 12 

" Jj 

16 
17 
18 
19 
20 
21 
22 ,­-, 

" 25 
26 
27 

" 29 
30 
31 

ShumCl G<.:lU Gurum 
Uizualcm D;unilc ' j imula 
Mckuanilll/cld,c rimula 
Asmar<.: FCl11ahull tI.!c..:hal 
ShUIlK'1 D:unile 
Ilailu I.cllidinch 
Scndcku Wa!>~c 

/egcr 
Muda) 
Kolba 

Awoke Bela) Fclika 
Bclclc Tcgegnc Worka 
Mclcs<.: llela) Yilller 
Ucbru Bcb) Salc-Egizcr 
Scndcku Wassc Hirilc 
Shilawmar Zelekc Kolba 
Kasscwmar (iell! ~elcgn 
(jelu Amarc 1\lala) 
Amball (jelu Adem 
Zig:J le Wubc tI.-!crkcb 
Ayan:m Engid:lll Shclllil,[ 
Ayanall Engid'l\\ Vibir 
Bil.uneh MckuaninOamcna 
Nigat l ~ngid:!I\ Match 
Mognincl Ili lllllchAdc), 
Vcnench I\nuc Kulb..1 
Getish Biwneh Ilirilc 
Melkic Mclcsc likim 
SimcgncII Anuc Wolela 
Tar!.:!c Ueletc Sa~o 

I ck;1 Worku Kok!.:b 
Anualc\\ DCl'e~ Sh<lsho 
AmMC Muche J"!ceh;11 

f 
f 
f 
f 

'" f 

'" f 

'" m 
f 

'" 
'" r 
m 

'" 
'" 
m 

'" 
I 

r 
m 
f 
r 
r 
r 
'" 
m 
r 

6 
12 
1.5 
5 
7 
7 
8 
5 
5 , 
5 
7 
J 

" 9 
5 , 
7 
5 

" 5 
3 
I 
5 
3 
7 

" , 
J , 

200 
150 
100 
150 
200 
160 
160 
150 
150 
200 
160 
200 
150 
125 
150 
150 
150 
125 
125 
150 
100 
100 
75 
150 
100 
150 
125 
115 
100 
125 

/'I'/I'(/,X 

TI'iI'ilX 

T \'II'/U 

fl'll'w' 
" l'II'lL" 

1'1'1l'iJ..\' 

/' rh'(.!.I' 

Tl'/I'W' 

/'I'II'ar 

1 l'I"Il\" 

l' "/I'(.!.I' 

1'1'il'(U' 

TI'iWLl 

T!'iI'lH 
,. I'll'lL\" 

l' "/l '(L\' 

T l'/I'(/,.\' 

1'1'/I'lLl 

r l'/I'(l\' 

1'I'/"IL1' 

I'dl'w' 
r I'IWU 

7: \ 'I\'(LI' 

1'1'/I'(Ll' 

l' "il'(U' 

T I'il'ar 

7: 1'iwl\' 

l' "I\'ILl 

7'1'/l'(Ll' 

rl'/WI,\' 

26 
17 
22 
24 
25 , ­-, ,­-, 
25 

" 2·1 
19 
26 
26 
17 
I'i 

2·1 
2h 
20 
2(. 
2J 

" 2J I. 
26 

" I. 
22 
21 
21 
15 

1/3/96 
113196 
1/3196 
1/31<.)(, 
113196 
1I3N6 
1/3/96 
1/3196 
113196 
1/31')6 
1/31')6 
1/3196 
113/96 
1/3196 
1/3/% 
I /J«)6 
1/31<J6 
1/3/% 
11319(, 
113/% 
1/3196 
113«)6 
1/3/96 
1/3/<)6 
113196 
1/3/96 
1/3/96 
1/3/96 
1/3/96 
1/ )% 

Do:.e in 
ml 

Illig/kg 
Illig/kg 
Img/kg 
Imgt)"'g 
Imgfl..g 
Ilngll..g 
Img'k!!. 
I mgt!..!; 
Irng/kg 
Imgll..g 
Irng/kg 
ImgJkg 
Imglkg 
Img/kg 
Illlgtl.. g, 
Imglkg 
Img/I..g 
!rug/kg 
Img/kg 
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Annex 21. Mean rev of Cal tIe on days post treatment of iSMM or DIM 

Drug Type Days post Number of Mean J>CV 95%CI 
treatmCrH animals 

Isorncthamidium chloride 0 48 22.8 21.9-23.6 
30 48 23 .9 23.2·24.6 
60 48 25.2 24.4 -26.1 
90 47 26.4 25.4-27.3 

Diminazine aceturate DS' 19 20.1 19.0-21.2 
0 19 19.8 18. 7-20.9 
6 19 20.6 19.4-21.8 
12 19 2 J. I 20.0-22.2 
18 19 21.5 20.5-22.6 
24 19 22.7 21.7-23.7 

"OS- Dale of screening 

Annex 22 . T-test r(!sults o f comparison between da~ s post treatment of ISM I"I and DIM 

Drug Type Days post treatment t value Level of 
com eared (!.:. test) Significance 

Isornctham idiulll ch loride dayO day30 1 3.0912 P < 0.01 
da)0" da)60 1 " 6.0568 P < 0.0001 
da)0" day90 t =S.4805 P < 0.0001 
day30=da)60 1 "4.8477 P < O.OOOI 
day30=da)90 1 " 6.2600 P < 0.0001 
day60=day90 t = 3...tS38 P < 0.001 

Diminazinc aceturate 'SO- dayO 1 1.1895 P> 0.05 
SD" day6 t = -U630 P > 0.05 
SD=dayl2 I " -1.9494 P < 0.05 
SD" dayl8 I " -2.9266 P < 0.01 
SO=day2-1 t = -4.9027 P < 0.001 
dayO=day6 1 = -2 .2757 P < 0.05 
dayO=da) 12 1 = -2 .7533 P < 0.01 
dayO=da)IS 1= -3.74IS P < 0.001 
dayO=day24 I " -6.0696 P < 0.0001 

. da) 0=day6 1 = -2.2757 P < 0.05 
dayO=dayl2 I = -2 .75 33 P < 0.01 
da)6=day IS 1= -3. 74IS P < 0.001 
day6=day24 I " -6.0696 P < O.OOO! 
day l2=daylS 1 = - 1.5689 P > 0.05 
dayI2=da)24 1" -7.1600 P < 0.0001 
day J8=day24 1 = -7.3333 P < 0.0001 

~ OS· Date of screening 
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Plate 18. AIY/OIIlS agresti.I·, dorsal part (wing and ye llow stripes of abdomen) 
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