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B IH 

cro Ct' CJr1.l1 tud)" '" a... arrie J out 10 delcrrnlllc Ih . pre len co 

and I I c I:;>p.uenl dcnsit) using part<;ilolo·j I. cnlornol uc tl nnalr(: ur C) in 

c penm ntelly iniccted c.ltlle. The study \\Us condu ted from () tohcr2( 7 (0 

., he Oill • '>.nsill'. It) e perimenwi trial \\ as con III ted on 15 C,lt Ie I Id IOto three 'roup 

each .\ ilh 'Ive dnimals at ational " setsc and '1,/ pano om 01 In e II I n nd Onlr I 

'entre In B ·delle. Results of parasitologic I SlUd) revealed an o'er II prc\ I nee I .4% 01 

bo\int: Irypnosomosi in the study area. In the study T congoleme (71 %) \a identlflcd a 

thedomina:'ll p'cics followed by T. hrllcei(14.1%). TviwJ'r:(I0 .7'} ., no 1m ed pp. (2. %). 

In the IUd:. 5ta i tically ignificant difference in the prcvalence of tr:.pano omo I mon' the 

stud) ile t X2 = 122.1 12, P = P 0.000, P < 0.00 I ) and cason (X 2 =: .j 6 6. P .0 t I. P< 0.05) 

was obser.ed \\hile there wa no variation bet\\cen se. of animal .994. P A~O. 

P>0.05). A mean P Y of 26.26% (95% 1=25. 7,26.65%) \\a<; rel.:ordcd in ap ra itacmic 

cattle \\hi i~ in parasitaemic animals it was 22.82% (95% 1=22.1 ·2' . .j°o) . The bel of 

anemia be'ween th trypanosome infected and non-infected animJI (I = 6 '6 . P<O 00 I) 

found P \ value was found to be negatively correlated \\ ilh I~ pano 0010 i prevulcn c (r = 
-0.1666). The entomological survey showed thaI lhe apparent Jen iIi I dillercnl nie 

acro b lr easons varied signi ficantly (P<.OO I) 3mong the tud\ \ Iliage and \\ cre 2. 3 [) 

5.56. 7 "..:. 011.8. 3.0 ± 07.83, OJ7.±. 01 . and 0.11 

0.0" 0 2 for GlOSSina m. submorSllans. G palltdlpt!s. (, It 

f/(1l'mOIOp tao SIO/Ilo.y and Tabanus wt.'re recordt.'d. rt:srn{ i \el~ \n \cr II m\: n calches 

of ~Q.3_ 5.7 for t et e, 0.32 lor torn.) : 

and O.09=,,[) O. '72 for abanu wen: recordt:d. 1 hc II) p.l!10 'Idal ·rug. en Ili"l llJd \\ .1<; 

uscd I It ·t the cfficacy f diminal\:nc diacclltralc. iS0I11I:!.II11ldl lll ~hh n ' h:- dr hlori i 

and homi.:iillm bromide againsl T coflgnh'me, .1I1d l11i e i 7 t'(l" '01.'/1 l' nd r b,ll I!i. ,\ 

standard : 'chnlllllc of scnsiti\ it)' c"aluation \\.1 I.: 111 pi ': 1.:..1 Ih Ie: cl ru . 

rC~1 Ian ( in the lrypan orne i olate . The i!'llI1h.' \\erc '\,Ilcc! J ffl m cle ted 

po ili\e .!!lil11 b of 3\\0 Daile dislrict dllrinl! I.:r\l:>:-> 

ilh 'III III • Inl, cach c. perimenlal ~lnill1,ll \\ hi h 1.11\'1 {,,,',lI' \ II 

hvd: \\ t' ~hl f)r i omclamidiulll chloridc h:- 11\' 'h l( "I' _ II' l! \\el'hl f r 

h m Idilll • brlll11idc and' .. 7 and 10.5 111 ' 'kl! l t~ i. ·cll/ratc. Hi 'h 

I. 



I I,el in<;1 dlmin31 n ui't 11Ir te. IIll l!nll ium C fide h. r hI fI 

n homid ~m bromid "cre tlele lcd in ludic i ol.llc 0 trypn 

p cd • 'er Ire tmcnl wilh dlfferenl d e or IrYP'lOocid' . Ilo"e\icr, onc C lIe \~ 

"itb hi ,b d c (1m' g) or isomelarnidiunl chi rid' hydrochl ride ne c ule ho ~cd reI p 

01 inlectlOr fter 22 day and the one after 49 day 10 dlluin:w:ne d. eturale 

alllmal .. to c. ~ar re iSlam trai II nl 10.5 mg/kg body" el 'ht Result 01 Ihe qu' II n 

revealed tha' IO{J %of the Intervic\4, ec replied that tl) p<lnOSOITlOSIS I , eflou pro I m In th' 

alC 'l apan 'rom Ihis inc. pen usc of Irypanocid,ll drlll~, drug scll b\ Ian ::r. cr, high 

trcatm~n! Ir!quency which rcaches aboul 20 times per yc r was revealed conccrnm drug u e 

activity. 1 ) observed levels or drug resistance could in m 51 Cil e b correl 

usc practice. in the diSlrict. 'I he results or this study should be useful 0 lint h fate) or 
di 'case con" )1 in places \\ here rc iSlance or II)'panocides \., ere been rep ned 

Kcy v.ord anle, Drug resistance, Dimina/..cnc diacclUratc, Ga\\o () lie ,101' ill(l, 

Homidium bromide, Isometamidium hloride hydr chloridt, Trypul)o On/O,SIS 



1. IN', H J)l ('"1 JO . 

el e-Ir n IT Ille lone 0 Ih' mo I im n 

a ricultlJr~1I d~vel flrllcnt in the suh humi nd humid z( r c () Afrie. . I h' rur I commUnil) . 

which OCCllrlle 7()% or th' hum:m )'XlfllJl.ltioll in nco, h,\ ur ercd C\'erc lrom nim I nd 

human di ea .. ~ transmilled by 1 else n • . r h· \CClOr OCCUpl s ne, r1y onc thir of \\ell- \ lcrcd 

agricultural land \\ ith suitable pastures lor live lOe to the continent I he genu Ilm; ilia cur 

ovcr some II million km2 of A friea (jordan. I CJ~(l) 

'r h devastal1ng effect of tsetse-tran\mllted II) pdn!))omosis on the livelihood or A rri an 

communities have rcached unprecedented le\cl s aero s much oj' ub- Jharan r' ',on. 

Re carches on the socio-econ mic impacts of the I ~ se have revealed that. over million 

heads of various livestock sp cic in Africa arc 10 \ per }ear b} death due to trypano omo i . 

Funhermore. over 35 million dose of tr)panocidal dru 'S arc bought annually to treat animal 

against the disease and more than 70 million heads are t fisk of contracting the disea c so th t 

total direct and potential losses attribulable to the disc.:.:>c \\onh over 4.5 billion dollars per } car 

(Beu ef al., ~004). It has been sho\\n that in Ethiopia. at lea t 10 million heads of callie re 

already exposed to the disease and over 14 million heads arc at risk of contracting the di cast' at 

anyone time such that total direct and potential annuallosse from the di case e. ceed l ~ 6 

million ( A '/IBAR, 2001). Furthermore. li\c tock cannot be introduced into some I .000-

220,000 Km of the most fertile land in thesouth\\c~t nd \\estern region ' (ILRI. ~002). 

o far, resistance to one or more of the thrt:e·tf} pan -jJal drug II t:d in callie has been rep ned 

in at least 13 countries in sub- aharan Africa In 3d inion to tht: II countries (BurJ..:ina f.a~o 

Chad, Cote d'Ivoirc, ~thiopia, Ken:a .• ' i~l:rta l' .1lta. the Ud~Hl. the nited Republic of 

Tanzania, £anda, 7imbabwe) n.:p ned h~ Ptregnne I I ()\) n, the (ermal fricnn Republic ,1I1U 

Zambia ( rn. angwe and Mu an1!a. 200 ) ,h'la" he induded . "J his is prob, bl) .Ill 

und restimatlon of the true situation. hl:cau c III . 1." t'rll l\lulltrio survey s tor resist, n c h \ 

not yct been carried Oll! r cases of II.' i'tllnCI.' h.1' 11\)\ b I.'Il fHlbli Il\;d. In ci 'h 0 'he I ~ 

countries, multiple resi tances have h I.'n rq \m~'d R .~. III .1SI,' .,un 1.') conducted in 

aharan coumrie ,including :thiopia. h.l\~' . h \\n Ih.! · .lllmn .111l rthc otnlllcrciall} \, il bl 

trypanocidal drug are gradual!) losinl! thw I.'tii'J'~ lIl' \\1 Ihl' dl.'H:lopmenl of 1ll11ltipl dru I 

resistance to both diminazene and t:. )1111.'1.11111 111111 . ( '111l\ll1 , 'I 11 .. • 00 : I e\\cl • c;( 01, 

2004). 



I urtherrn rc . c un!! 'elihood 01 nt" tryp n icl Ippcurlll ' In th' ore 'c ble u ure I 'Ih r 

wilhth loy. dop IOn of (Jlh r .lIlern·lthe to the u c 01 tryp nil ru' ere: Ie dill n I 

dilcmm~ 111 tt ~ man 'crnent 01 1\ I ric' n nimal tryrano onlO i (B It 1 I., 2lJ J , 

1 ~ J1Cnmental ,lUUICS conducted in different t etse·inle ted I tiC () I,thiopi here e led Ih 

occurrence 0' tHlOu degrees of resistant:e In Iryr:m some 10 bolh diminillcnc 

isomelnmidiu., chloride Mulliple drug rcsi lance hU\iC heen reponed in the j\b ~ Dlde 

ISel e bell in '.lcrd.cI uislricl(l\fc"erk,1998)and in Didessa valley in Bcdclle dl In I (1c\\clde, 

200 I ), in Ghl'xJOmo tsetse belt which i adjacent to the uprcr Didde sa ri\ er \ lIe~ (C Jia 1 

al.,1993; Rov-Iand) el 01., 1993; Leak el (11,,1993: Mulugcta el ul., 1997) In . onh Orno Ion , 

southern Ethll) pla ,\sseffa and I\bcbe (200 I) have also reponed multiple drug rc I tum 01 7 

congolense a_ainst diminatene aceturatc and isometamidium chloride in natur II, infected 

donkeys. Mo.: of the sludie conducted in Ethiopia to assess the therapeull nd proph) I \I 

efficac of l:ypanocidal drugs have involved experimentally infecled mice "here: il \\3 

possible 10 demon trate the general status of resistance to the drugs used in c.Hlle a I r natural 

challenge. 

As part of Ihe Baro kobo river system, in Gawo-Dalle district of Kellem \\ lIe~ lone Isel e· 

transmitted aiimal Irypano omosi has been incriminated as Ihe primal') \. u e t redll cd 

live tock procuction potential in the fenile lowland and midlands. Funhermi'lr', Ihere re ome 

complaints of farmers of this area on increasing death of animal due 10 tl')pano om i ndi' 

which could t't! probably as a result of dimini hing efficienc) or comrnonl~ U I.:d tl') pan Ida I 

drugs. f'urthc::norc! information i lacking on Ihe dj namics of bO\ inc tl') r.lrll )m I nd n:1 c 

challenge in J\\l-Dallc district of we t romia . 

There lorl.:. th, major objecli\ e of l.hi Iud)' were: 

./ '10 determine thc pre\ alence of Bovine trypan s mosis 

./ cJ~on;llit~ l,r Ihe disea c and a ·ociatl.:d risJ..: t:1 tl I 

./ To dc:..:mlinc apparenl density of tsel e spc<.:ie~ and I itilll! nle .1 \\cll J Ih Ir 

dl. trit> .. lion 

./ A" c Ih ·t!i\:.ll~ l'!' elecled Il')'pan ida I drll s in l.ltlk inl~"kJ \ IIh 1('\ 3n' m 

i \)1. It • frl'nl the 'tIlJ~ rea. 

.., 



2. LITER l T RE R E\'''~W 

2.1. Signlfi an fl f t r) P no II mll i, 

II) Ino ornu~1 ha for lOll 'enjoy the uuhioll I colli c of mo I Import nt II c t dl e 

in ub-S haran fflc 

1999), t .... ice the area 0 Ih current !'uropcan Union n e tim.lteo to 60 milt. n c. nle re 

risk from tl)pano'lomo i~ ((jilbcrt el 01. 200 I) three to eVen million die e' h • e r ( I i\ • 

2001) and the producti\lt} () the survivors in term 01 draft powe . mil produ tlon. 'r \qh 

and birth rate I" 10\\ cred b} 10 0% (Swallo\\ . 2(00) . I he direct dl Illuire t co n 

estimated at U billion US£) (l3udu, 1999), which would rn~ 'e rom 

trypano omo is equal to one third the livest d: .D.P. in sub·S hamn ,\ riC fore \cr. 

trypanosomosi ' is a loonosis ' over 60 million people living in .ome 250 0 I arc at ri 0 

contracting the disca c (WIIO, 1998); there arc about 00 000 ca ), 

mo t of which go untreated. and an e timatcd of 1.5 million [)i 

(OAl Y) are lo)t annually from leeping sickne s . 

2.2. Epidcmi 109) 

Li e Y Jr 

African animal t~ pano omo' i (AAT) is a hyper-endemic, \cClor·lran mltte di c:a e 01 

domestic live. ,ock. howing a seasonal pattern \ .... herc vcctor population ur J 'r () c nal 

fluctuations (Roger , 2004). The epidemiology of A T In tsel. c· ill eSleJ re I A rI 

determined b~ four biological factors operating withm the ph~ ~ic I ell\ Ir nm 'nt, n tTl I~ 

try pan some. 'clse nie ', n:ser\'oir hosts and cattlc. Diversc fanning ) i Ill: Itterent at I 

brceds \'a~ing in u ~eptibilil~: numerous thcr hosts, (\\ild a 11Irna I .n' lI\c I ' I 

thcir reservoir p<llcntlll tor Ir~ pan somes and u ceptibility to tr~ p311l) Ul1le I~' 

tsetse spl:cil:s \\ ilh \ \~ in' ecological niche and hOSI prcfl.:lCIlCe .\lld \\ Ilh :r'nnl! \ I.' 'I r 

competcrllt: tor dittcrcm , Irams of Ihl: threc t~' panosollle sp 'l il: J III.' Ill. C Ihl 

epidemiolo '\ w comple:o. one. 

1 rypano OIlH \' ill . \ frr a li, 11e \\ S the di tribution .lIld inh.:nsil~ 

t else 11) 1 III.' tSI:"~ Illlrthel n lilllil cxtend across the onlinl'lIl 

outhern . IIll..!i" in Ih 1.'.1 t t,1I ,10 lit I -4 ). 1 he sOllthcl1l hl1111 I 

\'ari ': bet\\l.'t'r. In· 29 s I hI.' I.' Iimil MC delermin'd b) 'lim,lIl' 

Yc 'etalilll lBl . .."ell. I l( 0) .\PI n) im lel) 10·11 1111'"011 kl1l_ (Ir ' 

'11 

II II ' ,\I 11111'1 



I In C cd 2 di crent rx: ICS (J (ito ina feCiJ 'nl/, . til thn,:c: 'ro P'i 

f 'a in lude 8 coUnlrte (( m lin, I 7 ) 

2 2 I Pathogen 

AI c cd by I,. panosornc'i, urlIccllu r prol%an par He 0 he ph) IUIII 

S rcom' hm , order K inelOpl,1 IIdd, amtl. I r: p no Olll lid. e, eUl 'cnu ryp no 0111. 

, I hc 7l)1)(JI/'j ""1lI brllcei comrie: cornpmc Ihee morpholo 'Icnll> id nli.1 ub pc ie . 1 

hrll' I IIme:'1. 'I h ri1ode.I/l'II\C, and 'I h ;: m~, I) e (Jnly Ihc nee Iral 7 " hrll'l:l i 

palhogenil. 10 ... allle, Ihe olher species causin ' ctCU' _ .,1 'cplng 1 'nc In Cd I fric and thr Ole 

!ceprn' sidnc's in Wesl Afnca respe \I\cl: T (IJ'lxo/'me I di\lcJed into ubl)pc \\ilh 

differenl di lribulions and PalhogenecilY ;l\anna"': pe. fore II) pc, I v I> pc, flnd Klhli I} p' 

(~1aJI\\a I!I of 1993, 200 I). 'J: COil 'o/eflll! b CO~~I .;reu Ihe rno I Important cau c U A 1 in 

cas I Africa. an T \';I'UX in wesl 

hyper-acule hemorrhagic disease with hi 'h , orta : T b bruce; i con.lcJ red Ie. p.llho 'cnic 

to cattle; ho\\cver cases with central nervous): em lO\o!\ernent 'md high mort. IiI} hu\c b en 

reported (Wellde el a/ .. 1989). lh: '\,i\'u ra'lo' ) Ih~ ralio of T \/\ IX 10 T cOl/go/eli . il I 

innuenced b) Ihe pecics of Isetse. lise of dru= re- .. \ air ho I and c Ille immune re. p 

(Ford, 1976) The vi ax ratio is u uall~ hl.!h \\ r re Ihe 0\ crall pr \ alen c i 10\\: flcr 

successful ve.:tor conlrol campaign~ (pcrhap- ·~rl~~tIlH! !!real.:r irnportanc 01 1111.: h. file I 

Iransmis ion): where diminarcne is \\ idcl~ u ed nd \ here G ro/p 1/, . (,\ flU r \eClor of r 
cOllgolt?ll.~e). predominate .In lem1 of palhokg:. _ JI IlnCtlOn n b' made bel\\ct:n Ihe 

hacmatic (7' \ l\'a:\.T cOl/go/enl'e) and hUll' ral "', • c;'i) Ie: pJno 1T1 pCl.:ie. the r rl1lt:r 

a OCialed \\ iih anaemia and tht: lattcr, 1 () \\ :1 : ""~ ":':6t.'ncr.llion ,n t inll,lI11m. Ii 

al.19 6). om pared to 7' COI/Ro/l'lISl'. Ihe 1',1"" I, ." I •• ,llII.!her bill n,l 'l1Ii,1 Ie 

el 

1 und in T 

\';\,(1\ infecli ns, However, il i~ ralel~ p , 

difii:rt:11t tr),pallo ome species and l11i c i In '.' 'I 

h~ p 'r acute [0 chronic: Ihe latter I 

pallllW n0I110ni.:. but a comhin,l\ioll of Ih' 

I: IlIph:ldenOI IIh~, dull and din~ l'O:l1 I tI,) 'r 

laail11ation. ~hancre, 1;lli 'Ill', alllHl' ',1. I .1 

lu~~cd-lIr <ll J men. Iill olln:d Il':;p",lIh l ll.1I 

'l' .: 1Il1l:,\II~ i,'llIh!ui.,h Ii ea c au d t} 

tile \ ,Iri' from 

In; n 1 

,"': .lr' I~ I i .. 1I1~ I rl' 'III f'\ 'r, n,l'mi" 

I! ' \ I h,m ., I,lur. h,Iir I 

h,In:, ' .• Ir h·J II I k. 



An un c ture () p Ilho 'cnlC tryp n lrllC I the 

ornl 'I dcn e c at 011 the trypanol;olllc 

mounl Immune re pon ' 'I 'UII1 I I p.;1fl1J om' 

pr 'In 

removlIl' It. ,e hUI not olher tryp no ome Ihat ne \ (tempor ril) 

unreco 'nil ~~} ,(, co I\. r he'ie v, rinnts form Ihc IlC I \~. n I 'COIC Wllon 

of the ,>ur at. coal Ie; unique 10 trypanosol1lc nIh ha i" of cpldcmlOlo 'IC,t! fCcilur of 

imcnnlllcnt ~ rasllilcmiil; fluclualing fever; disc" e chrorll(.l\). Irm'. r r 'cl. 

incuhallon pew tI, anu ailllrc to devc!op cneelivc po \-Infection 1IT1f'" Jnl Y 

2.2.2. Ve tor 

~mptom \I , 

., scl~C nil.: I ~cnus Glouina) arc the primary vector or If) p,Hlo\r-no i and he on1. \CCI r 

capable of liansmitllng trypanosomes cyclically. Thirt} "one 'iP CI. nd lib p Ie 0 t et e 

ha\l: bCt!n .:.:ntified .• pl:cies can be divided into three 

morphologic.: featurcs of thc adult gl:nitalia; a classific.lIion re en I: nfirme b} oml>arali\c 

gcne scqucn.:e anal; sis and by geoll1l:tric wing morrhOmelf; Tr.: 'Tl r II, n loulld 

mainl; in 2\annah ecosystcms and includes c\'cral important ',e lor 01 \ \ T in lu ing 

Glossina mo' 110m pp .. G pallidipes and G. allslt!lli. The p(llpa/t ;"OUP I fOlond III linl) in thc 

ri\crinc galle~ies of \\ CSI and central A frica but can e.\tcno ilHo a\ " ... h rC'ion 

S) tcm : Ie.; mobile than mor itans they rely on sight rilthcr thar. t'lcll I I \. 

Important t\ ' T \"t;ctor in this group include G. pal" Itl ,IIlU (j t •• , ,.,11011, . group 

are found n:~:nl~ in forests and are thadore les import, nt \cd •. h \\c\er th' t} pi al I 

IOllgll e·/I1;\':1 G brt!l·ipal,Ji.\ arc found in drier Mea l r Cd I \Ipl.· .. Ill! ,r' ':llIli "'lIlt dl)cfI"ie 

\ e \I r 

1 ct c .He l.1u'u:l1 in~ects. f~lllaks give birth to live l"f pi Ill!,! 

t k )d, ,\11\.1 r' )rtaht~ i' km. "'Ih:ir lOll 'evit)'. mobJlIl). ,llld II 'qu'l' '. 'dlll~ 1'1,1 't et c hi ,hi) 

l'r'liuelll \ eo; r , bUI the 10\\ rate or PllPUI,lIiOIl grlm Ih III .. I l'\" , '1,111 

I,lll' C:lIl re~l.: in pOpUI.llioll dc~llI)c 'lIld l'\Cl1l'\lIllcti,'n (1I,II"h'\' . 

III' rl'.lliil '.~ '0 bClllllc Inli: k i \\ hile rCl'ding nil .1 \ rtd'r.II'1 \ 

:m mll','lh.'1l ,md lrall mil tlK' tl'} panO'iOll1l' 10 ,\lll)lhcl \ 'rill I,ll 

l','\', Illf.:1IC. Il r, tc, ill hcl~c .HC dl.!ll'rmillc I h) Ih' I. ,\ II' hl! t, Ih' \ ' h r, .111 I Ih 

nll'\ .lrl' t!l'll ·I.III~ 10\\ I ul \ .11) !.!/l"l1 h .1' , 1'1 r .11 lIIe. \\ ith 

\ ,1\ r,m 'I" till' IlIdlC'i1 .111 I 1 h, I' '('/ 'lIP. rilnkill" II 



In Ii n r innu n db cn 

nu rili n I nd inler I 1I0n\ 

(inclu jill' loler n C 01 Isel • imm 

(Illcluoin t chm.lc. lighl. win "no 

in eClivilYJ (Molyn u. I (}!W, I.e , I'})}} 

lor (ir lu 

me h Ini 'Illy (and Ihis i~ ho\\ I I (H I lr n milieu in SOUlh 

mo I imponam rnechanll.:ul \c IIIr d'C I1lc~ 0 Ihc 'Cllll /(,h II//IS. but I/o '11/0/0pO/d. 1.IIH:ffJ I 

S(()mox) ,ami Clu), Of!1 fllc'> ha\ C ill 0 occn Impll aled. 

(1999) who e'xlensively rc\ ie\\cu Ihe \ubjcc. Ihere i lillie g< od c\ iden e lh t m~:ch OJ al 

Iran mission i 0 imp nance in A rica under natural condition; rcports of field occurrenc 

may be due 10 in en ilivc ,mpllll' Ihat doe nol detect low p )pulation •• 100 e p rim nt I 

studi s that uppon mechanical tran rnb ion do nOI replicate nalural con lition ( n 'cn "I 

tran mission of trypanosomosis cun akc plj e nd carnivorc!> e.ln be inlc leO (\V IIh I 11m I, 

by con uming infected meal, the Importance of Ihe e Iransmi sion route i n t no\\n. bu' I 

not likely to be high. n the olht;r hand. iatrogenic lransmi sion i 31 0 po . ible n rna~ 

important when poor needk hygiene i practiced 

2.2.3. Ho t 

attie-infective trypanosome circulale III a I ariet)' of wildlife hosts, "hlch 'cncrall~ loler \. 

infections or have a state of pre·imlllunil~ The II ildlife survc) have shol\l' th. I III 

hosts of tsetse such as bu hbuck. buffalo. \'anhog and watcrbuck arc rnaj t' 

trypano'ome . with many anirnal- ink~lt:d. ~1an~ savannah pecies 'uch < 

Zebra al 0 harbor Irypaflo~ornC' de 'plle little 0\ crlap \\ ilh I. Clse di Iriblilion 

( lubayo e( al .. 1991). ,\Iwgl:lh 'r. the e ~cH1':l!nI!J efforts have rC\l:akJ ,\ \.:l nllnUlI1l 

immune ml!chanisllls Ih.1 rl! lilt In lokran.:~ c r resistance. 

effectively 10 \ ariou 511.: Ie:, t' 0, "IIl.l l \ 1 1"0 l'( 11,. 199.1 )., rll'lll rllmin. nt . 

1\' \)11\ p~~ics of callk-infe 11\1: 

e. istencl.: of rescrvoir all .11r~ rn. "I • 111"1 .: 'IIlrlr~alc~ Ihe cpiacmioll~) 

II .'., I~k 1\ dllllin.lIc Ihe di C.l C. 

trypanosomo. i' dcp~ nd • ·d .. 1 ' l'. ~h.ll iour. pn.:V'iou e p 

thc~c the 1110 I il11l 11:1111 1.\,1 I I ,I '11111' h.11 c sl1lm n Ih.ll ,\ fricnll • III' I' 

\ifll d me lic. 11011 01 • 1.1 1 I .. '.' 'I ) \1111 Ih.ll illll.IIIIC I II lrlh 'fI\ ,\ II I .1 

YC:lrs ago. In ~,1nll. I. / I \\ '1' 1,\111" 111 r, Iu\'~ I from "'Hlth, iJ. roulil 

(. 



n n IJ 7 luru br I He Iryp Il I ler nl. t 

m ri Thi 

cmi • mainl 

e'ree. Iryp n loler'lOl hhou 'h 

n ur 

.n 10 

n brc 

mlnn I. pre 

epllbilil ficld 

both 7 

wvu • and 10 a I sser c. tcnl, I c(JnJ.:fJ/clI • (M rr ;. / (1/ , 2fJ04) I OrCO\ 0 

a (lcs cr) ability to acquire resistarj~c in IJ WltCI/I Iype ill b I rrica ( lurr), CI al 

I 982).Thcre appears to b reversc 'I'C IInOlun!: () \ '( (j c, cal 'cs led I . u ceptibl ) 

r 

Transmi ion is hosi-specific. v. ilh ~onle ho Iran miller. and other poor Ir' n millcr • 

simply as a result of the iochemical characlcri II of thm blood ( liho ' e/o/,. I » , II rd 

management, daily activity patterns of l:iet~c peCI ~ in\olved ' nd thc gr' ling pilllem of he 

herds arc of great influence on the tran mi ion 0 he di case bet\\een t ct e tlie. nnd d mc II 

ruminants ( ilenbcrg. 199 ). 

2.3. T et e and trypano orno is di tn but ion in Ethiopia 

Abo e 15% of the land believed to be sUllabk for livestock production i alfected b) onc or 

more of the following sp cic of Isetse flk : Glo /110 morsitam Jllhmonilan . Glonil/ I 

pallidipes, los ina fachinoide5, CI05.lillll /1/ ,'1' ~ ilscipes and Glossina longippel/tu , an j re 

can fi ned to southern and outh-\\ eslern rc. i r ;' t ~ c country. ,10\'.\ iI/a mor.\ ill1l1s I/blllo,. /I II 

arc usually found in dcciduou \\00 land ~nu \ oded gra sland, otll:n inter p r cJ \\ ilh 

evergreen vegetation. G/onil/o pollJlI ,c.' i J h h.,1 in\ariabl: associated "ith e, tcn i\c anI 

fragmented thll.:k t , including evcrgre II ' Pl' '11.' LJ/OS\l1I1I lOll Ipl!lIl11 i 

G/O.HIIII il cip S ill'cip" n I 

Glo'sino /achilloidc.\' inhabit gallcr~ Il re t. :1'11 , ' : .111 i rin ·in' vcget.lliol1 on sIre III • ri\ 'r 

and lake hores (I' rd ef al .. 1976. I • lI l:rt 1 'e. i .) - ('1 

Tsetse-transmittt:d trypal1osorl10SI ,r III .111 .\" .IS IIlt~ 1'1 \\ ith th~ 11:. dIll.: tin' li\e t 1;. , 

and thereby hinderin' rlltal dC\I:lollII II I I I' ,.11 l)11l l,lll In' 

Tf')IWIIO omo call 'o/em • 7il]11111 "I \ .. . hI 1 Ii 

borne. 'n-t. I!IS '. orn' Ir: I JIl ur III Ih' . lUll! III • 

l'qlliperdllf1/ ,nd 7iY1'1I110. OIlICl ,'1',11 

Info. 19 I). 

IIrr.1 11\,1Inl: in .1111 I 

r. '7 11 /(1 til/ I 



2.4. I i gnu i of tf) P nil IImfl I 

ulred 

If the cpi 'miol 'Y 

dir ith 

en ith it)' nd pc ificit) rc H\dil ble or tt} fl' no om i 

2 .. 1. linical dia 'no. i 

In general, diu nosis of tl) panosomc Iflfe ,Ion ba c on clillic'" ign alon i r( th 'r dll I ull 

but h matological parametcr li'c P ' \ ' \alue could be reli, ble indicator 01 the pro r 

di ea e. In regi n where the disc se is no\~n to occur; levcr. an ·mi.1 nu 10 

condition re im rtant p ramcters us routincl~ for tcntative diagno i of tl) r no 0010 I IJ1 

areas where the diseasc is endemic and la rator: crviccs arc not :1\ ailablc (Uilinbcr " I ) 

efiniti ve diagnosis of thc di case is llillmatcl~ dependent on the detection or the tl) p.Ul me 

in blo amples from infected animal 

2.4.2. Parasitological diagnosis 

Parasitological diagno i is the dirl.:ct dem n tration of the parasitc in blood or Ie ol1lmonl~ 

in other b dy nuid u ing a microscop . The scareit: of the parasites and the nuclUallll ' nature 

of the parasitaemia limit the USc of the 13 ratol) te b based on demon tration 01 tr: p n ollie 

in acce sible b dy ti ues such a ~n"hcral bl ).Thcrd'ore, everal techniqu' lor til 

concentration f blo d tl)'panosollle h~\ c been dc\'elopcLl, \\ hieh incrl.:.1 I.: the h ncr 

trypano orne ddection. 

ark grollnd ,Pha c contra t BIll) C ~: i ,:1. li\jll~ 

The uffy c at Z nc prcpan:d 1r1, nlla Jdll.lI\ 'rit ~jpillar) fillcd up to V. part \\ itll II 

centrifuged fi r minute at 1_( \. mincJ for trypanos( Illl.: by uttin ll th 

tube 10 include 111m ot' (I thrl ~ Ie: n I em \If the pi I 111,1 I h Bull' 

slide and cowred "ilh.l ___ :mll1l' \ r Ip I h- prcp.lI,lIiOI1 i c • mined u in'.1 r11l r 

with phasc lontrast .1111 d.n '10111 IIlUIl.1I1 In rhe usc or lee 'pi 

t 1111.11 '\\ II' I ~ JII min!.! 1.lr 'c! \ i 1I. I Ii Id • n t ul' 

magnificiltion lor Ie Id~ IIklltltl .1' \1\ '" ,Ill \'111' 



2.4 . Dlagnu i (lr t w nWllmo i 

ccur I di no j 1 rcquir d pr run 

ith \ f) in' 0 

ell itivit) lin pc ificilY re '\\ il ble or Ir) p no omo i 

2 .. 1. linic I diu 'no is. 

In general. dia nos is of trypanosome mIt lion ba cd on clini .tI signs alon' i r th r di 1 ull 

but h mat logical parameter, Ii e P '\ \alue could be reliable indicator or the progre 

disea e. [n regions where the disea'>c IS no\\ n to occur; lever. dnerni nu 10 0 bod) 

condition arc imp nant parumeters use routinel) for tentative diu 'nosis of tl) p:·mo 0010 1 in 

areas where the disease is endemic and la orator) services arc n t l\vailahle (Uiltnbcr', 19 

efinitive diagno is of the di case is ultlrnatd~ dependent on the detection or th . tl) pmo 01 

in bl od samples from infected animal 

2.4.2, Parasitological diagnosi 

Parasi tological diagnosis i the direct liemonstration of the para ite in bloo or les c mmonl) 

in other b dy fluid using a microscop . The scarcit~ of the parasites and the fluclU.lling n tllre 

of the parasitaemia limit the usc or the I ratol') te b based n demon trati n oftr)p n 

in acce sible body tis ues such as ~ri heral biD d).Therefore, everul technique r the 

concentration of blood lrypano Dille h:!\ e been develop d. \\ hi h in rCa e Ihe h n e of 

trypano ome ddection. 

Dark gr und IPha c contra t Bull:- (~: t.: liljul.' 

The uffy c at Zone prepared 111. 1111l' J malO'rit capillal') lilled lip to)/' pMt \\i h bl 111 

centri u ed minule. at 12l Orpm I 

tube to include 111111 of el till< ~ Ie • n 

slide and cowrcd \\ ith .1 2 ___ 11111 l'\ \ 

\\ ith a phase ~ontra I .1I1d dJr 'HlIlI .11111l.1\\)J1 I he " c or 10 C:. 'pI 

with a 25.' (bjc; live 'h e \ 11111.11 .. \ Ill! 1\ .llIll\\ illg 1.11 'I! \ I L1JI tidd .111 III' 

magnification tor I '(1 i~ Ilkl1lll .1I1ltl '" .1110. 'Ill' 



hi 

etc lin' 1f)'1 n r I 

( umlY I al. 1977), 

In IIi II, ie nliii !llIlfl n" cd on II n nw cmen! I e leT I 

1982) 'r f)'p 110 om c n be ioenll ICO 

coring ySlem ' I he P 

d leclion. 

is me..! urcd before e: mln.llion of Ih blo 

th r diagnoslic melhod Indudm I I/aem 10 nl ccntri rug,llion technique. c pill f) 

concenlration lechnique, biochemical Ie IS, erolo"ical IC I to dde I pecitic humortl 11 I 

and circulaling antigen (Ab-I:LlSA, 1\ I-I.LI .. \. I' r. P s ive I laema 'Iulinali n te I, CI ), n 

the molecular Ie ts 0 -probes and P R technique could be uscd. 

2.5. Impact. ft I -transmitted I,!pano omo i~ In Africa 

It i variously e timated that some :+ -- -0 million callie live under tr) pano omo in, III 

tsetse -infested area of some -II million km= ot Africa (Budd. 1999; Jilbat el aI., _001) 

Anemp to quanti fy the impact of Ihc dlsca'c hJ\ c b\:cn undertaken firstly b) Irying to m a lire 

its direct impact on key produclivil parameter" -mortal it) . fertility and milk produclion. 111m I 

traclion output and weighl gain- then to tr n late these into m ne.: tu f)' te.:rm , of len U In' 

demographic herd or livestock p pulation model. 1'111: indir\: t effect· Ihu rdled Ih' 'I I 

potential', Ihat is the 'tolalloses' due tali e e. r Iht.:r Ihan lh\.: more immedi It:!) '.1 

10 es' r direcI effecl (Perry and R.mJolph. I Ol}) 1 he 10lal 1055\.:s to agri\':llltllral pl'l iu I' 11 

alont.: due I Irypano omosi in Aln.:.l \\ ere '~li!l1.lleJ 10 he.: U I.: Oilll n I r ~ r 

According to 1 ikllbcl (199') nholll :0 111I11I)n ,alii .. Ippr \im:llcly 0% or III I I II I ul \I n 

in Africa arc \:.\p sed t the ris\.. (llllli 'Iiln \\ lilt Ir~ p.lI1ll. ames .lnd million die C\ f) )t.:. r 

2.6. onlr 1m Ih cl\ of If") pallo,olltlhi, 

ontr I of \'1;' I rob rnl;' di 1;'.1 c . (\ r:II,II" .lll :l rill ,!' Ir) p.lIlO mosl If ill 1111 .11' I 

except dourind. c. II b' ha I;' i 011 1\ II 

innale rc i lancc or Ihe h I ' mIl- "\1m. ,\ 1I:n c (al uri 

gl 'coproll;'in Ihat limuJalc ,lIlll III Ih . Itl I CO\'I If) p'lll ) OI11C 



, in I II 00,10 pile 0 In en he rc 
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2.6.1 .. [ r) PMl )wler IIlce 

,I c pr) t in ur 

tit n I Blood, I J , 

t thr u',h lied 

'r I') P nOLOlerancc h s been delin'u a: th t propen) 01 an '\ninJal th'lt enable il to rem In 

productive under bet c·trypano onJo\i challcO" e I he /TIC h'Uli m thllt un 'rll till blh t) 

include control of parasite proliferation, Ilml!.1 I( no the p Itholo 'ic I ene t 

and n acquired ability for b lter control f) pano omo I ( lurmy ' I 0/ . I C) _ : IUf ) 00 

o Xler, 19 8; O'ietera el.a/., 2000). At pre cnt. tl) p,\noto!crant livestock rc onl} oun 111 

C nain area of W st and cnlral Africa and althou 'h the) retain a ccnain level of pr<Xlu ti II) 

under etse challenge condition. they arc con idered less producti ve in term of OleJI nd mil 

produced. They arc also known to be toleran t to treptothrieosis, ticks and lick-borne di. c 

and t orne extent, helminthiasis (I) 'lctera el I. _000). I n areas that arc he;\\ II) illf t \\ Ilh 

tsetse flies, or when a lower level of tsetse ehall n_1! i combined \\ ith other SIre factor u h 

as malnutrition, trypanotolerant breeds Ofll\ eSl . \\ ill need protection of trypanocidal dru' III 

order to be productive (FA 2002). 

thiopia's 18 cattle breeds have recol!n i/able : ~ature , similar to that of the \\'e t Afn a/l 

N'dama, which would suggest that they ma~ h \ e 'ome tr; panotolerant qualitie (,\Iberro n 

Haile-Mariam, 1982). his pos ibilit) \\ 8 in\ 1! ' I_Jtcd in Ethiopia on four differcnt bret:d b;. 

I RI and NAHR . A comparative stud~ on til rc~ponse of four indigenous c. \lie bn.:t:u oi 

thiopia, namely Abigar, Ilorro, . hdo ,nd ,ur;J.gl.' to natural challen 'e 0 tl')'pan om I in 

the Tolley- ull It; art:J of the hlbe \ 3 1 1e~ i)J' .• n unckn,lKen from ,\ugu t 2000 unt il \ ugu t 

2004. rifty female yt:arlings ell h of II I rr" ''': ,) ,1I1d \big..r and 11 or the ,\Ira"c \\ ert 

purchased from their natural h"bitat. and IIW • '.1 Into mcdiulll to hi 'h t ct ··tr p Ino 0111 I 

challenge arca of the Jhibe valk . \\ IlIk th nJ' Ir.11 ll.lbitJts of fir t threc brcl.:i rc n llU rall~ 

infested with tsetse flies and Ir; pano"( Illl . IllJ: \ f Ihe.' ,lira 'C i KIH1\\ n to t e \ I) lll inl111 JI. If 

any, and hence the ,urn 'C brc '.1 \\ a 1I II IUJ), .. tht: kn )\\ n tI 'ptihlc br d. 0 Iml ' 

the sludy anim;)1 hcalth. pro ill lion I 'r' r .1" •• 111 j t els' t1~ itllation \ cr 111 nil r' 

monthl~ • 

The hd;o bree i ha mnnitc led \ l'r ~r «.1 

volumc (P( ) valu\: (_ "0) ·h.lI \ . blg,lr _ ~ ~o). II \ rr 



Jur ' 22 Yc II 1 h U Ihe I \loe I m n lryp 00 r te 0 Yo 

lIorro.26% 0 Abi' rind 27% of Bcr nil Ire m nl 

(I. ompared t bi • Ir ( 0). II rro( 6) nd Jur 

en iti\lty nd frequent de th to II • V v 

depre ion nd b ttcr rc pon c to Berend trCCIl/l1 nt 

survivin'indigen u taurin' type indigcnou c ti le bree in I ~ tlliopi hi itcd beller 

trypanotolerant attributes than the other three breed -\bigar. lIorro. Jur I'e). me'\ ured b 

lo\\er trypano orne prevulence rate, less evere Jnem ' ,\ ter In er. tion. nd le\ r tryp. nocid 1 

treatments per annum than the other breed . 'r hc\e re .I t need to be lib t nti ted \\ ilh funhcr 

in-depth inve tigation including immune respon e. animal bella, ior Iftd environment 11 

innuence (Lemecha el al., 2006). 

2,6.2. Tsetse control techniques and thdr principle 

Tset e vector control mcthods rclying on large ale .. ~h clearing and aerial pr \ ing method 

are no longer used due to cnvironmental concern . 1 - ~t e control currently relics on t\\O bait 

system : in ecticide-treated traps and targets and in : ~cticide treated livestock terik In e t 

Technique ( IT) has also been u 'ed in crfon to cradi ate I et c nit: in some area . 

Parallel to the application of trypanocidal drugs on in eded animal. continuous dfort has been 

put towards controlling tsetse nics as pan of an Inte::,-:Jled approach to keep the i/t: of \t:l;!or 

population down to a level wherc the tl) pano orno b problem i tolerable (f onelson. 2003). 

orne of the con cntional method ' cmplo) ed to ntr the \'ector arc : decth e pra) ing of th 

vegetation support of the nit:s. usc of anilicial bal J '\ kcs u~h 

trap and target • appl ication of small qll'lrHllh: ~) f - I tcnt pm crfl.ll p) rt:throid inse ti ide 

on animals, and the u e of tht: so-called It:rift, in- 'Ct :;.'.: hniljll~ l II ) .1It~r rearing 111(.1 rclc in' 

male flie (Ei ler el 01., 2003). A !tholl'h \ ~'I.'l or l n:: ,I tt:\:hlll~llC: h 'l\ e om Il\ ironl1l 'nl I 

adversity, banning the more primiti\t: I1lcthnd .In .!': 'plin' the III :xit:rn tr.lIe it: h. pr \ . j 

10 be \cl)' efficient. 

Becau e of the lability or t. ~t ' Illr UI.1 tll'll . 1 I .. r k \\ 1I:l'r du ti\\: late. 11111 

mortality prc sure (additional to nilllll il llll rt.!In n:' III Ix: c: c:nc:d Oil .1 P put tion to c u 

Ib e. tin tioll l Wcidhaa and II. il 197, 
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thou h re the ri 
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ri'l"', ion or imrni 'f tioll Into n r 

lh r. behind his c I1Iml III thl 

Ilr tion m • 

I t be 

tr' p r tar 'eI he} either recci vc il I Ih.t! do e 01 in ec Itld', or rc t u ·ht HI 

subsequentl) d,e (l.eak 1999). '1 he cllecllvene of r p \\ ill c!'pcn on .... h 'n Ihe 

nics 're active, h ther they \\ill move IflIO the ~IC,"il) 0 ,llr p or t,lr' t.mllin II). \h Ih r 

(he) arc tr pre or killed. 

In ecticide-treJtcd livestock wa developed a i.I m::thod of lset e control from the concepl 

baited traps and targets . It i widely accepted b) a malorit} of sto ko .... ners in rri '\. • 

commonly u cd are the synthetic pyrethroids, and or th.: ~ Deltamethrin ppt:ars to bl.: the mo t 

potent and it is also 10\\ in mammalian to\iclt: an~ has mInimal environrn'rllal impa t 

Exten ive u e of insecticide on cattle for tsetse control J~:>(;ar 0 hJ\c the potelltiallo interfere 

with endemic stability/immunity f cattle to everaillc )rm: diseas s. 1 hus the long-term u e 

of these products may jeopardiz control or tick borne di e es (h\ 2002,). 

Insecticide delivery methods 

hemical control depends upon sufficient comact bet\\ ccn the t CL e 11) and the in eClicide ror 

the fly to pick up a lethal dose. ne stage in the bCbC It;·~\.yclc. a peri d I pupal dl.:vc!opnll.:nl 

lasting from I to 3 months, takes place underground anJ :,rotecb thi' juvenik proponion 01 the 

population from direct chemical attack. Oelh cf') mcth Is thl.:relore had to b~ de igned to 

ensure that the entire targct populalion contact. the ins:.: icidc at some point and thi require!> 

either long lasting carerully placcd re idual dep '"It.; l1r r _ I.:.ltect P leI.: spray panning thl.: full 

tset e lifecyclc. 8a ed on ~cologicnl and ~ hl\ Il'~.l 1\1\ \\ ledge. thi requin.:ment \\( 

cnginecr~d in • number or ways, su~h <l. :1 ~ kp' 1I11l~ re idu.1 in c:dicidc, either ~ek\,;lh I) 

on to places uch a re ling or r 'cdin" :.ill· th.lt \ I!r\ l:1.1 • pr. ~ ing). or b) treating the entire 

habitat with n: idual insecticide fr III thl .111. t ~ rl.·~'.\' _ 11) 'pr,l~ tng lIon-resi ual in c 

(Jc(0 ols n to t 'cts\,; flie . either mer 1.11'( .HLI \I m~.!· r.llI.l r in III Ie I .!lize lr', 

handheld machine: and b: attracting t ('hI. I' .\rIII.I· Ihm.lre illli re 'natl.:J \\ itll p I i lent 

in ccticides ( \(Judlil1. 200 ). 



B h un pr yin h 

(:\(:r the meth die tl. un J hurm til 10 111 en ironmenl nd 

Ie II \\ 

be Implemente in re 

qu IC life, \\ hIIe the e rher 

compound u~h u O() I, 1. 0 ullecl lerre lri I p. 1 I) 'I 

m Ihod 0 cho e in mO~1 cournric i tUlional') b 11\. upp(lned \\ here po 

Irealed cattle. In Ihe future, olher raclors rn) delcrrn ne Ih.11 dl crent method, or 

combination 0: different methods, arc used . All I ct e control method currently In 1I c illvol c 

Ihe applic tio of insecticides . 

hel e control ing in eClicide treated targets 

In Ihe 1970's haviornl research demonstrated Ih Imp roc'l e of ho Odour in ho 1,loculion 

by lSet e flies I Vale, 1974) ubsequent experiment I olaled -orne of the, ItraCI III dour from 

oxen. and ad\ances in trap design ugge'ted Ihal if Ihe trap \\as trealed \\ ilh in ccticide, II 

design could ~ greatly simplified. The re. ult orthl rc ear"h \\:.1 a imple targ'l th.1! Ilie onl) 

have to land on or bump into n contact \\ IIh the tar :.ct they pi . up u lethal do e or 

insecticide, fl~ away and die. 

urrently u eJ targets are baited with butanone Oden I. '-rneth~ I phenol. find on-prop) I 

phenol to ma:\imize fly contact. 1 he combination of blue anJ bl k cldh rna irnil.e - the number 

ortel c Ihal contacl the insecticide a well 3S rcduling Ihe Jill unlofm,>c(;ticid tJ d. I h· tlie ' 

arc 3ttractcd by the blue Colour, but prl!fer tl Idll the bl.. P ni n f thl.! t, rget 

Therd'orc. onl~ thc black p rtion is treated \\ ith III C(,IIl' I • .1\ 11111. h I eLe nie Irl.! gcn r lIy 

morc 311racted by the dour than riverine 'rollp . 

• Icrile in eCI II: hnique 

terik In CCI fc(;hniqlll.! (SIT) ill\ olvcs S\l t,lI llc:d .HI! 

Ih~ illdigc:nou, targel popUlation ("'\0 20 _) 

10 3 t. r 'eI are.1 • nd relc.l C • The high numl 'r 

11\;1 <: the: clunce of I fenile m:llin' \'~I: .111.111 

rck'3 e: l)f I rile male Ihe pOllll.ltioll lIoul 

(UI .un:. 19 ..\). 
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In • m tin' \I, ith te:ole: m I th en Ie: be me: 10 cttllc r th te r of th It It e: 

n IOU lIy rde in' te:rile m Ie In u JOtiti 

I 'cner III n or t 
bentu II), 0 e\\ fer ile ill t rem ,in th t they nnot I I Imum 

te:rile III de relc: c mu t utnum r b 

con 1 r ble • supple In' the n I . popul ti n 

hrou 'h other me,1O be ore SII (Hell 2001: "''\0. 20' ,20{J2) 

26 .. ( urrent chcmoth 'rap} 01 anirnallr) rano<;ornosi 

Over mo t u ~ub- aharan Africa, bovine tryranosommi Conllnue () be controll d prim ril . 

b)' trypanocidcs. h motherapy remains the prin ipal me n 0 control lin J the Iric n 

trypano omo i • but current drugs arc not s3tisfactor'). 'hcmoth rap) of anI/nul tryp.1I10 omo i 

depends on isomctamidium, homidium and dimina/enc. ,\ till t ~ mel r n i u d 

Trypanosoma evansi in camde; 'uramin remains in usc lor ome' nim,1I tt) p.mo orno i but 

quinapyramine .... :as discontinued due to its capac it)' to induce mul i· ru rc i t.lnce. Re , t 

to the animal trypano ides, i ometamidium and homidium. is \1 Ide pread ( Jeert and Iioime . 

199 ; Geerts er 01., 2001). uramin resistance has also been re ned In rn n~ 10 i. ,\1\ of the c 

drugs havc been on the market for over 40 year'. A lull account i the hi~tot) and proper ic or 
these drugs was provided by Mulligan (1970) and later tI!\ic\\cJ b~ l.ea hand Roben (19 I). 

I r the past 40 year a few large European pharmacelltic con anie h.1\ e prim ril pro\ ided 

the e three drugs but recently se eral generic forms of th, · . C n" und Irom a \\ ider r n e of 

com panic . hal t: b come available on the African markel . 

1\ Ith ugh thert: i a con islent demand t'or tt) p,lIlocidc b~ ,\ In, n i nncr . Ih t tIl \' Iue 0 

the market (a ut U 30 milli n) is not con. idl:r~d lIili-:ll:n: 'Ill til~ in\ to1 III b) 

I t13nnn\,;l;lIticnl companIes in tht:: de\ t::I pmcnt .lIld It 

co I of \\ hich m3~ c:\cced 

remnin 1\ m c oplimal ll~e f 

trCu:J lent ero ·rt::· ctivit), \\ ilh n '\\ bro d- I . lnllll ntl roll' In . 1111' lind II h. th c 

IIrrtllll~ in e\ eloped for tht:: trc.ttrtll:1l1 of 1ll.11. n.1 • Ild ~ J I • 'rl II " 

1·1 
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If \\ e: er. e: i t on i th t. he usc dru • rc I 

mar et y, ill hnn n rn lJIU lure: will bec me unpro ltable. 

Dru' curren I) recomm fide 

Ihr clo cI" rei leu 'roup. [he c re the phen.l1lhn inC • I om 

Ihc'romntlc I'midinc. ui mina/one. Only iSOIl1CI.lmiululTl lind h ml lum re recommend 

lor pr ph) la I • r he incidcn e 0 n!si IIIn c 10 Ihe e drug i., .IPp ren I. In re in nd th m In 

meJn of controlling the disca e is therefore under thre, t (I'crc 'rml JJ ) 

Th control of trypan omosis in dome'>tic livestock depend In inl~ upon the u c of ru'. 

either curati\'e1~ or as a prophylactic. Resistance 10 Ihe available 

their continue.: u e is cxpcn ive for livcsto k 0\\ ncr , it has b en 1m t d th I c I I 

million (appro imatcly 50 million do es) is spent annually to Ire Or pr te t nint I 

trypanosome in Africa. The actual amount of trypan cide U)C 15 difficult to c timate, 

particular!) in recent years, since the distribution of t~ p n h 1 bc~omc mOre 

dccentrali/cd. \vith a number of generic brands bein 1 sold. in re throu h trade an j 

shopkeepers and less through official veterinary channels Drug rc i I nt t~ pano orne dcvclop 

through (i) under do ing, which may occur for a \'ari I) or re 

animal body \\eight, over diluled solutions or incorre<.:tl) caleul e.. e \ lume.(ii) incorre I 

(and thacrore IIlcflectivc) injection or (ii) an incorrect tratc_ \ \ . Leak (19 9). 

Mt:J urt: that may dclay the devclopmt:nt of drug n.: i tf1n c. re I re • the lecti n pr 

on tf) pano ome p pulali ns by avoiding c\clusivl: reliall ~ 011 dn.~ i rtf) pano mosi contr I 

and 3\oidin 1 mass trt:atment of livest ck at shon illten ill 

2.. ur rcnl ,i (u :ltion of rc,i.,(:lncc against tr') p:ln u 'ieLl) <Ii'll\!' 

'0 )"Ir. rc i (:In c to one or marc of (he three tr) ranncid.ll dlll\!. HI, ttl ' h 'n r p rt d 

Burkin I F.I • in ,t 1 a t 13 Olllltrie in IIb- ahal.lI\ fm.1. 11\ ddilit 11 II h 

had. (ltt: d·hoire. I:thiol ill, Kell), . 

1 an7.. 111.1. l:Jnd •• Zillloab\\ c) rep rt I b Pcr( 1.!11I1l· ([ N 

lllldlt' .1Ild \(llt:. I Q6_) • lid i'nl11oia ( ill lIlg\\l' ,1111 111.11 

limn 

r'w n Rq u " 

hull lx' IIlclu I 'd 



'hi i pr b. n und rc lim lion of thc Iru nln 

In 

multiple re i Ian ha\c been rc ed 

deny d from Ilmlled numbc 0 C e 

rcpo n t do~ no 'Ive n' indle lion 01 Ih prey lien e of reSI .. l nce I 

sy lem IIC un ey hn enol h 'ell eondu ICO I h rc i 

crileria Ihal h(: e been u ed 10 ui-! 'n c uru ' re i Ian c. I he table un m nle 

repon in \\ h._h number of Irypano orne i 01, Ie h. c been e 011 'eT) e" c uth r 

provid'infon tiononthc method of ampling(ranuollli/'dorn t) lhercI nur cntn'cd or 

urve}'s in \\ leh reprcscnl'lti ve numbers of trypano ome i 01 Ie r c. min d dru 

resi tance. uc, urve: s should be taken at r, ndorn and usc a ·rcell m th of di 

This t) pc of l.f\e) hould provide more reliable data on th tru' pre\ Ie 

in region an .. countries. In addition. risk analysis hould help to I ~n It) the 

innucnce sen "i \ it) or rcsi tance to trypanocidal drugs. 

It is also imp :lant to stres that drug resistance is not an "all or nothlO_ phen m n n and the 

degrce of drug sensitivity and resistance varies considcrubly bet\\!: n 10" \ IUU I t~ pano am . 

A furtht.:r fact r that can innuence drug effectiveness is identified in the IfI' rc::.tin 0 

according to tre timing of treatment after infection and the con emr II 

blood. 

J( 

me in th 



In m I rc: • Ih· contr I 0 II) po n m I r II on 

ub· h r n countrie h e hown Ihal alma t ~,II of Ih . C mmerci IIy 

re r" uall> 10 In Ihdr e IC', ) duc to Ihe devclopmenl of multiple dru' r ) 

trypano orne I Mc /)~mlOu elaJ ,20n ;'1 ,ylor 111 IIlhie, 200 I). Ih rc ult Ih 

currently recognized 

election by drug e entially tal\e place during a cual rnultiplic' lion in Ihe nu1" I or hum n 

host, Ihou h t cre i ome evidence lhal, during pass gc Ihrou ·h Ihe I el e 11:, 

( e)(ual n.: om ination) may occur at lea t in "rypano ()tT)a brucei .In th p 

of dru) resl tance in tl) rano omes \'as mainly ascribed 10 th ir expo ur 

• lopment 

.. lhcr peulic 

concentration of tl') panocidal drugs. A Ithough this is an important ,1 p t, he III '-~Il: 01 dru ) 

pre sure (i.e. the tn:atmcnt frequency and (he degrec of exp sure 01 th pul lion 

probably cven mort: importanl. Thc immunocomptencc of the host al 0 ppear to pi ~ n 

imp rtam rol . r in IIy. the phenomenon or cros -resistance has b' n II II e :..bl! h d I r 

instance quinap: raminc usage has been shown to induce rt:si tan e 10 I rn u-l\dlum n 

dimina/cnc (. doutarnia I al. 1993, I 1c Dermott el al .. 2003). 

2.7.2. kcham m and 'cnctic' ofrcsiswncc 10 tl)'panocidcs 

Isometamidiu I 

Wilkes .md I\rc.: 'rill (I <}95) ho\\c(i that the tl') pano.olne I\inet( pI t I II'· it f 

lit I latl n I he mechanism of n: Istnnce to I 

level. of dniL. ~lImlll Ii n h \'e be 'n obscr cd in lint 

and Inter \\\ rk f un i in IIrt I c\ iden e or an in rca cd dtltl 

(1)' P;1Il0 rn 

urlakc r, t( 

sen. iti\( 

COII(!OJ.·" • 

I I in Ihe 

11,· role of nu Icu i 11: lmll p r1'r 

III ~, \' :1I1l11l d. ,\1111 lI'h h.1Il 'C 11\ lit· 
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Hornidium '1 

,n clone p pul 

Cf)1/ "/'1/\ h d not there I vcr peri of 

Alth u 'h thci; mut I:nic thl!) h,1 been kno\\11 for .1 long time h Illidium 

espcci lIy horrldiurn brornide or clhidiurn nrc still \\ idcly llwd as trypanocld I dru 

c 

The mechani :n of their ant it!} panosomnl action i not well under tood 1!00\c\cr I n been 

shown thaI Ihe drug inlerfere with glyco ornal funclions, the funclion of 

mon ph phal:!-{AMP) binding protein, tf) panothionc met bali III an Ihe 

kinetoplast minicirclcs, 'I he mechanism or resistance by trypanosoml,; to 

unknown. Th re are indicalions, ho\\ evcr, that il is similar to th'l de rtb 

(Peregrine. ray and 0100. 1997), 

Oiminazene 

Although dimm3lcne prob:lbl~ c, ens il action at the Ic\cI of Ihe kinetopl I D 

n proven :II \'/1'0 an i olher mechani ms 

Mamrn311, 19 ,) IIllilarl~ Ihe mokcuhr ba, i 

n t clear .• r; r, B rgcr flU I ir IlIllb (1995) sho\\cd Ihat the ac IIlllul. lion 

markedly r~·dU\'I.·d in 'Ir c l1Ie.l-re I I;\fll 7 

transporter ~ kill (1)2) III \\ c\ cr, ther' mi hI 

I MM, contrJdi t r: rei on h;l\C .11 11 becn publi hcd 

lulu't, .'/ II ll9 7), h \\I,;\cr, 

conelu i, n, it I \: kJr Ih.1I Illud, III )re \\l r i, require I in r ler 10 'Iu IJ.I 

\ n n 'I I. Ill,) ,I II I nn id n \ cI Illcth 

n Ih' flltur', 1 h' ,lIlle 1 tru I, r Ihe 

Iryp:lIl 01 t' II 'r ,I h 't nl.1l r I~ pc ,I Ct'" 'Ii Ch.IIl'1: Ih I .If' r' I 
I,' 
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P Ith\\ : mut ti n 

e pre 

2.H.I)(.'1 lion (If drug re~i\1 nee 

S 'ver' I nt Ihod hu\ be n d' rilx:d 10 Iden I rug re i 1'\0 C 10 I m (rc Ic"cd b) 

P rc rine. 199 t). presenl. Ihr . I, pe (J 0 technique 'Ire commonly u ru 

re iSllnce: I I in ruminanl : Ie I in IllIce. 'nd In V/lrfJ :-. ay 

thesc i . howcvcr, an idealtcsl and other Ie rc lill in Ihc phase of dc\clopm nl r v II lion 

Thc advantage and di advantage or ea h 0: the different lechnique 'tre briefl.: umm rtl 10 

Ihe following ections, 

2, ,I 'J C IS in ruminant 

1 ests in ruminants provide dire I intorm I.on Irom tudics in ruminants 1I in' re olin nde 

doscs of trypanocid s. The tests comm nl;. on i I or infecling 1I group 0 c IIle r III II 

ruminants with the isolate under in\ e Ilea ion and later. \\ hen Ihe animal arc para II mi. 

treating thcm with various level of Ir: pan ide. rhl: animals nrc thcn reguhrly rn nilorc 

over a prolonged peri d up 10 I 00 da~ ) 10" lennlne Ihe errccli vc do e (I~[)), i.e. Ihe d .c th I 

clear the parasitc from the circulalion. an Ihe curali\\! dose ( D). i.e. the do'e Ih,lt pro\1 t a 

p rmancnt cur .. r Ihl:se ludil:, tht: a Ie or mall rumin, nl must bc kept in tl)opr 

accommodation or in a non·t el l: arcy I \ ·J·r I e1iminale Ihe ri k or reinfcdion durin tht 

study, A variation on Ihis Icchniqllt: 1 I \.1I1 Ie bl d from a group of int'c led til \\ 

inoculatcd into a sin llc rtl:ipicnl .11'. \ hi h \\.1 III nitored. ,1I1l1 I.ller. "h n II \\ \ 

parasitaernic. trc,lted \\ ith tf) pan I 

indicative that one or the in 

inoculated into 

technique i u crul in 1I1Iation \\ hl'r 

'\t:n11ine Ihe I 'vel of 

:1 ihl1' ,lie \ r) 

qualitative tl c. menl n i do . 11 t I I .1: 1\\\ Ill. n~ 01 th i 

cal r were rc i I III. Jurth I on Ir.1I1lt t 

I!qllall) wdl nd Ih'll 

Howe; er Ihi i 11 I. on I tt'llI 

level of re i Imec nn be OIIJII1 . 

Unruh," 11. 1)·1) \ u 

11 nllllln. nl ( n I 1111 c) b 



o lime 

m the 

rc Ih Ion lur tion follo\\-up 01 10' d elc Ii n 0 rei 

Hid th co t (pur h C III I m mtcn nee: of the 

"urth rmore, if only one i laIC per nnim I I Ie t d II I tI U lIy IInpr Ictic 1 nnd t C pen I\C 

10 e,' 1I11in n Ie rge number of I Olell (M udhn, II Imc , 1ilc ,20 ). 

2,8,2. 1 cst in micc 

A ftcr expansion of an isolatc in 'I donor mouse, roup of ti\ c or i mice Irc in ul tel \\ nh 

trypanosomes. T\\cnty-four hours laler, or al the fir t peak of para ilaerni I, e h group e cept 

the control group is Irealcd \\ ilh a mn c of ru' do es, 'I hereaftcr. the mi hould be 

monilored three times a wcck for 60 da~ 

The ED SO r f:D95 (the effcctivc dose Ihat gives h:mporaf) clearance of the para ite_ in 50 or 

9S percent of the animals. respectivcl)) c.1Il be calculaled. as can the () 0 or ()9 (th 

curative dosc that gi es complete cure In 50 or 95 percent of the animals, rc pecli\el) Ir up 

of live mice, which allowed an ea y calcullllion oi ED80 and D80 ,"Hlue arc used (one 0111 01 

five mice" as not cleared or cured). '1 he c.: figur ~ hould bc compared \\ ith tho . obtain d 

using reference-sensitive trypano ome Sir H1S, Th advantage of the mouse a a) i that il i 

cheaper than Ih test in cattle.:. 1 here ar~ e\'erJ di nd\3ntagcs. ho\\c"cr: 1) 1110 t T \ 1\' 

i olatc . and also some 7: COli 'o/ell\/! I I.HC. J not IHO\\ in mice: ii) .llthou h th rc i 

rea onable correlation bctwcen dru' c.:11 111\ il) ~_·.l ill mice and ill ,Ill Ie. hi her do e of urn J 

mu t be used in mice (normal!) lcn tlllle.: m!dll'r'ln r kr Il) oblain cnmp,lrlhl' rC ull 

obtaincd in cattle because oflh \, 1 dlel r 11 ment flh 

degree of resi tance nl! 'd alar 'C lIumb r IlllI.· ~r i. )Inl . \\ hi h make il I I b ur·tnt 11 I\t 

test -identilicalion of a <Ii. riminntol il 

resistant. could Ira ti Illy r lu \: thc nUl 'r 01 '''I. ' ,lI1d th' • Ihunt 01 \\ 

and i ) il takes ,_ long '\ .1111;1,. It Irug en Ith II) (I 

al.,200 I). 
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'r c n be c. mlncd. 

mel ycli me COtre! Ie \\Iell 

c . /1/ Vllre) culli ~ ti n of blood ltt m 

nd /I I u in ' I 01 Ie dire tl} twm natur II 

h IV lev lope irnrldied 'I ellIc cui ure ) em, but urth r r 

stud)' Ihe corrclltiun .... illl riel d Ila. 

Ilo\\c et 

till n cc: 

potential problem as ()ciatcd with Ihl length) time of I pl. lion i th' po iblc ICCll n 

again t trypanosomcs that have th phenot: pe of the origill'll POPUlllioll. III \'IIrt) rc 

c. pensive to perform and rcquire 'ood I'lbor tOI) acilities und \\ell-trainc lCI. II bellet 

technique can be devcloped in order to 

as ays may become more populur, c peci II) in tho e I' boratorie \\ here uhure f: ilitie rc 

already c ·tablished. 

2.8.4.1 rypanocidal drug I~LI 'As 

As an alternative to the leSts mentioned abo\~, the usc of' trypano idal drug enzyme-lin 

immunosorbent assay (f:Li SAs) in ombination \\ ith parasitc detection te t ha i\en 

promi ing results for the detection of r I tant t~ panosomes. competillH 1:1.1 '/\ \\ hi h 

allowed the detection 01 small am unt ot' i olllciumidium in crllm 01 c;lule \\3 lunh r 

improved by and has been \'a"dat~d in auk unda e perirncntul und field condilion (Ei ler t!1 

01., 1996). 1 he tcst is both sensili\ c. d~1 ~lIn ubn. nograll1111c concentr lion. nd It 

allows thc OJ nitorin or drug bel- \'r ~ ttnd·J period and Ihe c\alu lion 

ir Illh pl. III . I he ,lvailablc d III in lic I th I Ih're I 

considcrablc intli \ idual "Hial! n, ria IIl1rJmll III r IIljc linn l t' lSI 1 1 in 

One interestin tin lin h n Ihal th Jrll' di I rc r III n: lridl) in 

and c omin inf~ te \\ ith Irll '-re I 1.\11\ I~ p.ll1 11llc i 01 

higher Ihe dr\l' Ie\' I in rrcl(lll'r 

el 01. 199. illlil.1r ru' 1'1 I 

amounts 01 h Illi ium bn 1111 Il I h'.1 111.1' \If the; I I 1 \. LI I i Ih. I I r' num r 



er can be t~ted within a rcl lIvely hon lIme lhe 1.1.1 rna c in rm lion n 

rug u e in n area of in e tigation. 1 he di 

confinn Ihe correlation between protectIon 'atn~t t ct e ch lIen'e \Ii uh me 

popul tion nd the I MM c ncentr lion tn the crum It I n I ),CI po ible to dra\li firm 

conclu ion on Ihe en ilivit)' or rc I Ulnce of Ir plIno me popul lion I the Ic .. el a Ihe 

individual animal . 'J he EI. I A hould. howe cr. 'I\C omc indicalion of Ihe re i t n c ilu tion 

al Ihe level of Ihe herd. A funher di advanta'e I Ihat . .... hile Ihe I~ LlSA rna) indicale Ihe le\ I 

of dnlg wilhslood by a Il')'pano ome populallon. II d t nol providc information boutlh level 

required for protection. 



. M J) , E'IIfOI> 

c rri I ()LJ III C; 1\' I> lie dl ttl l, \\. hlch I UI In ' c:llcm 

Ith lion 

mplin m thoo ba cd on previou Il1lorm' 10 on 

Dale i bout 600 kill \\c t\\ rd rCJ n 

fea abut II ),OOOh tar. \\ ith 65% beln . %I)wl 

in Birbir watersh d.", hieh is one () fhro t\ .0 fI\ r y tem. 

Th zone in \\ hich thi tudy rea i~ ituated 1 b r crcd b) : J mbella region I _ t te to th 

outh, ni hangul umul rl.: 'i nal stiltC 0 he \\e t, \\est Wollc a zon t th n rth 10 

IIlubab r to the c SI. According to the un e:. rep rt of "111 i Iri t 0 

Kcllcm Wollcga (n mel), Antilla. ~o . Il;l\\a clan. Yernalcgi \\alil. } 'mol) IIc,D lie I ic 

and ala kille) which lie between 08 . I 25' 5 -.. to 0 ! -8'0 " and 0 'l o l ~ 

2 '48" g graphical positions ar infc ted b: t elSC Oic . 1 hc topography of arc rotlno Birbir 

rca to the \\c tal' Birbir \\ tao hc I 

high el v ti n and with steeps slo~ ' and c· IOcd 

uma uda, uma 'I ina, and the \\C tern pm arc LJ uall) hi 'h to 1111 hi 'h I nd n i 

boundary for irbir and Dabus River ~ tem I 'r ibut.lr~ of ba)' . The pcrcnni 1 ri\cr 10\\ in 

through the district and drain in to the;: Birbir r.lIinJina. hebd, Keto. Kunni. Kil- h Blrbir 

continues into the Bar which i a tri lit ~ II Whi te 'i ll: . 
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.1.1. '1 he \\ i Id Ii fl: an natmal vegclali n 
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0, ••• \lIp 
\4 ...... , .. 4j ••• " 

\ ild animals \\ hich hUH: ht:cn Cl:n and r' ordcd in this dislril:l indud' £3' b n. 

m nkt.: . Vcrt,:l:t-m nkc '. fri un uflCf. I u h pi, 

p r u). Warth 1. (Pha the rus a thi pi 1I). Bu hou k . lin. 

dilc. Ilipp'p lllllU. l:.velle, II)cn,. Dik·dik. P r upine. P th 

1111/ orri (11111111. A 11;11 

aJr; llllll. f-i /I IhOllllill~, Nell \ r CIlIa. Jl/blZi I I'm/(I1"r leota. Alb,:w wt/lm m. \f111 {(II 
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lid Inlmal hlch vc reolJfdl:d In It" dl 

mon ey ,Vervet-mon ey, ffer). ( 

porcus), anhog. (Phacoelileorus IT Ion. 
rocodile, Hippopotamus, Gazelle, Hy Di -dl PorcupIne Python 

The tall riverine tree pec:i found tue PygoM a!'lCQnum AnlllpTla adoIjir'."e. 0nI1Q 

a/"cQIIQ. Ficus Ihonn.ng. FICIU Vasla. AlbulO grand.bracleala AlbulO p"'mijera lllelllQ 

/emlginea. Albizia lrimfJeriana. JIII"fJerus Pmce,a '01011 machroslachyu.J p.um 

ellipl.cum. lereo pennum Klllllh.anum Man,'kDra butug. Dombeya 10000ida. ~ Irena Sp 

Pheona 'fJ and claasena anuala.. Juslica lr.mpeTlana PTIIIIUS A 

CtulS a edulis. Maytenus :p. Calpuntea d'I'lala RICinUS commlllllS 

/CQIIUS Ac IQ Spp 

offea ArablCa Telcea 

enepnsu. EUbergra Nobilis; Vemonic amygdocina. BersQllla ab ,".e Maytenus 

capensis • alMino abyulnica and Grn;a /urugrnea 

Ground cover include Rubus pp. Agemtum pp. udan grass tenanthera p. 

sp. pteridophyte spp.Gtuecina glulea and \':\gJum gullleenst Hypa"hellla elongal 

Hyparrhenia TV/a. H)Itlptl1'Thenia spp. PennlStlum pp Palllcum m .mum and Andropogen 

abyssinicau (NTITICC 2006). 

3.1.2. Human population and agricultural acti ill 

In the mid-altitude region, the maJonly of hun an pul II n 

OVtrCfO ding. overgrazing. il roslon, land d 

pre '1. The tunan population of the di net I 

population of the G 0 II 

equines. On the other hand I 

trypanosomas' 

are In the 

the main crop ( . I ) 

rop I mll 

and ImuIUII":v.D 

rail res41H1n:e deteri lion 



elll m nt • rll; r, 

i/(' df:tc:rm in lion 

.2.1. ) 

d' eloped n mml tcrcd to r n ml) elected f u 

hold he 

"" It rin' poin ), m m r Ie: 0 

etivitie ; ouree nd u 'C 01 Iryp IJ(>eichl dru' , 

du 10 tr) pan 01110 i (Anne ' 10). AecortJin ,I} . 

from th p pul tion 0 Ii ve. tack owners of ten site . 

12.2. ross eClional study 

Repc':lIl:d ero seclional stlldie \\ re conducted 10 d ron tnc th ' 

h Ith pr blem • 

on I d) n mi 0 t el 

population and olher biting flies and the pre alen eo m i in I te r in) nd 

dry c;tsons, "hich were from etober to ovcmber 20 i. II lit . 1 r h .00 re pccli\cly. 

Parasitol gical survey and methodology 

The main aim of the study \\'a to delermine Ihe pre\ len c 

different ilt! and sea on as well as 10 i olale th I to 

conducl c.\pcrimentnl trial on trypanocid:11 drug e.:n iti\ i l~ r h 

random ampling Ie hniquc bascd on Ihe selclli n 

\\ a p . iblc to get sample.: frame.: ba cd on re.: ord 

or: . e,1 on on :III anim. Is 01 elected hOll c hold he d 

Ihe 1;'1\\ 0-[ lie di tricl. 10 determine.: Ih amp I 

Iudy: Ih . foil win' f rmula \\ as II d ( 1 hill Ie; ld. _0) I 

\.-

f II') P nos rna i infc lion t 

n) 

10 in I Ih cattle to 

c IrneJ out b} unple 

) I m ( it 

nd 

• dll t th 

n - The qui red • IllI I I th It t.1 11111 11\ 1111 I~ n b • 

, - u nl' k I. 



lute err rile 

\\; rc 

nim I \\;cre 

nd r r I iloll) ,ie I c, linin lion \\c1 pcrlormc I e 

\\ or in' proce ure : 

Blood mIles \\ re collecled after properly urin' 

around th' \'em . In Ihis study, small quantity of paire I blood 

mar ,inal e r \cin uflcr prid.:in' the vein with the lip of~llanc I 

./ he Buff) c I Ipha e conlra II dark grounJ Ie hniquc h 

h 

h 

all \\; 10 

eplie II prep rin' 

r III the 

examinalion. hi technique is recommended for diu 'no in ' 10 \ P Ir I 1\ mi, help (0 i ntl) 

trypano orne species and it quuntific tion. Paired blood • rnpl uricul r 

vein r each animal u ing IWO heparinized Ilaern.lto\.rit capill ') tube 

rpm for 5 (mnUle. and then nlcasured by IlacmalO nt r a r I 

delerminatlon of anemia. 

The capilla') tube \\35 cut by diamond pencil Imlll bel \\ th Hurt~ 

includl.: the.: lOp laye.:r cclls. 'I he content of the.: capillar; III 

micro ope II leo cO\c.:red \\ ith a 22. 22 111111 (o\er lip 

tr: pano ()me ba cd on the type' of rno\ cmenl in 

Ir: pan by morpholo ical har,lI.:tcti II 

\\ ilh (.' .1I11ination \\ ith 

( 1urra\' et al.. I 

i-rlll'l1ll 1(1 'I ~I un md it 11 th 

nd n n 

t 12000 

lu 

RB jlln ti n 10 

nto a cle 11 

lor 

ti( n f 



,\ 0 

pilI/dIP , 

r PS, whi I 

eon lu Ie III lroun I 

for i ur b i tTl II 

/11 Ip.~ Ifl I (j monll m 

d 

Irlb Blr I RI cr In B r 

c I Icnl mplc 

"b""lr II " n 
very cI ticient 10 

in the ur e, concil.lcle in Lirnu shay .!re.I in Did 

200 ). 

d i tri t 10 upper I ,de 

G ItJ hmO/de 

lie) Fe i . 

r 0 as e Ihe pp rent den itie • distribution andrecies ot t el n, n 0 h r b, in nle 10 

nd vcgetation pattern Ihe surv y \\ Ul cordin I Ih 011 \\ in ' 

prolocol nl molo'ie I dat w s collccted twice In 

20071200 . Durin lhe survey 110 Monopyramid Ii Ir p \\\,!f deplo~ din \\here 

uilable habitat for t etse flies. Lvery trap \\ our-b , d \\ ilh I cIon. 

elenol and 0\\ urint:, which arc dour aurJctanls tor tselse t1i . 

p Ie \\a'_ me red \\ ilh grea e in order to prcvenl Ihe ant clllnbln~ up Ih 

collectin Ctl e that c uld damage the tsel c nie . 1 h ' deplo) In IH 11m \\ 

spe ified peri d of deploym nl the fli s c ptllred in the coIl lin2 

specie, nnd ite and recorded. A hand lens or stereornicroseopc \\ 

of t CI • Ily pecic. ther biting flies were alar ord -d. I h 

idcntilied b.1 cd on Ihc eh, raclcristi morpholo (I. rJ " I.. I -

al. I 91. Olher bilin flies \\cre I 0 I'd In 

I r probosc i lIld \\ in' \ n. t ion 

.U.·J I: pJIH>I,' idal drug s 'nsil i\'it)' trial 

l." ,I. E penm nt',1 anim I 

Dm om on Dirnin. l'n' d .. 1 III I 

Ill' \\. nrri I or III 

Pm r t II" I 'III 

J\ I r 

ned b 

ntitic tion 

flie \\ere 

IlUll hi ri 



70/. hrl 

'he 

lu 

'r lin 

trurn nth Iminli 

bardy from B Idle Brc\\cl) clory. I'ollhk \\ lIer i cd 10 he mm 1 

3.3.2. E peri enl I de i 'Il and field i oint· of' II) P Ino orn 

BI d \\ a c lIected from cattle lind e, umined b) But f) co I rnelh d mple 

were e mine using Jiem tainin' ror sp~ ie idc/llitic' lion. BI 

were colle te into LD'I A, Ireated Vucutainer lubcs, place I in Cold ch I \Jlh lend c rri d 

10 thc ~it of the c, pcriment ( 'I r I ) which is found 'Il 1I di lin e m from 

aw -Daile oi -Irict the study area. ubsequentl). immediatel) 11 ler 

i -olat ~ \\ere placed in incubalor al 7° for aboul 0 10 40 minute 

viabilil) of th' tl) pano orne. ') he Parasile isolate \\ ere from viII 

koflale pca~ant as ocialion or siles. These ite re found in the 

other and tht'r forI.: the tabilates can be considerl.:d a 

elecled and inoculated into each callic 

Tcon olen c _-i olate from villa I.: - , 2 

and " .bru i L") P no "' i 01 les ~e iccled \\ ere 2 In 111 I 'u-k ,I 

flom "ill 'e -: \\ere: injected into C'IIIIe. f'or th~ h mi illll1 br III 1 ' 

tl)'pan from ill I e -6, ~-i ollie Ir III vIII ,-' 11 

korale \\ erl.: U cd. \\'. brou hI hove 0 ample 

IIlcnti Ie b ed n their ite. nd ie , 

I1II11UII1' ur'll the n 

Pl V 11 j r." II, l'lIl1.1 t· I t 

r vein 01 th 

perirn nt. th • nllll. I 

tl Q). ummcry of th 'P' I) l I I 

Ih 

the 

I u 

h 

were 

roup 

m , u-

'r III ul II n. 11 1 



bl I: umm r) 

I Number of ~roups 3 
2 1 rentmcnt ~rOUI)S per <.Iru~ . I 
3 Total number ofeanlc IS 
~ Number ornnillwls per gr lIP- S 
5 In ulum: 

;;. l':Ulllb\:r Ix 10) 
;;. Route IV 

6 Drug dosagt: (mglkg 13W): 
r-

Dimin<venc accturatc7% Group I. ) .5,7.03OdI0.5 I" 
l-

I" Isomdamidiuml% Group II. 0.5umll .O 
>-

I" Ilomidium2.5% ('jroup III 1.0anJ 2.0 
7 1 ru ' administration 

r-
lime First e,lk of Pilmsitncmia I" 

I-
ROllte 1f\.1 I" 

8 Parasit I 
l-

lical examination 
I" ethod Buny coal 

l-
I" I rc llcnc), J limes per \\ ct:k 

9 f)uration offollo\\-llP 100days 
10 Inter rctation of rt:sults 

I- I I .. 
I" sol ate scnsl!tve 515 eurt:d 

r- ,. Isolate r\:sistant Less than 5lSclIn:d 

... 'r rcatmenl and monitoring 

nimab in 'ulalcd \\ ith the try p .. 1I10. me is lates under imes(i 'ali)f1 \\erc tr t\:d \ ilh nl: 

the c mrn nl ' used tr)pan H.:idal drll's dirnina/enc dia dur,lte, i 1l1l:1 midiull1 

h)dr hI ride and h midium bromide at r\: oll1mt:ndcd d se , \\hen the anirn, I 

peak 01 parasitaell1i.l and c1ini al si 'IlS . Ino 1I1atcd (nimals \\er' III nit! re 

100 da s. The para itaemia \\ere 111 nitored a ording to Paris el .al. (I) _ 

r Ir panos ll1es per field al _ '0 m<l 'l1ific.llion is cored ( 

-

> I 0, ~ 1-10, = 11" 'r !il:ld -I per 10 field. 2 1-10 p'r lid nd I III P r 

field i Ohl ineJ). 

o 



r u:ld ·1 per 10 I I .2 1·ll} 

3.3.4. Trypanocidal drugs 

Dimin zen i I CIUI (Vcribcn . 1.01 o 71\1 c: 

hlnrid hydrochlorid 125m J (VerI lum I. 

I nirn Ie. I r r. .) untl Ilornidiulll Bromi 

u ed or r\l J n ilh it. slud),. 1"1 h tlru \\ I mllll I rl.: IOtr mu 

.3 .. Drug cnsilivil), Il.:sI in clinic 

1hc c perime tal nirn.lls \\cre divid\!d imo thrl.:e tre 1m nt r up 

tr)·p n om' i- I Ie of Ihl: three p asam n \\ 

T h sample \\ illl hi her than 10 II) p,mo om per lei 

micro ope \\ rl.: U l:tI tI a pl:lk par r the I 

p'lrtl il em in I I infection 111 nim.tl \\ere tr I d \\ IIh 70 0 

i mel midium hloridc hydro hlorid' an I :!. 00 

'.5. O. m 

11 

l h' 

fh 

nt mm Ie. 

pr 

10 lin 

h 

nle. 



er ener led Ihr h 

10 In 

cr .. on pre\ len t 0 bo\ lOt 

Ih number 0 It tmlC nlm I thr u·h Bu 

co t micro COt)l tuuy to the 101<11 number of mined (%) 

percent I e of the RB • to the total bl I content (%) 

In all c e. a 95% I \\ cre cmployed to c. Lrapolatc linlplc rc ult to he llf' l popul \I n in 

lh slud~ area 0 a to asse seasonal dyn' rnics 01 nd th' .. ·ctor. In rdcr LO 

compare trypano omosis prevalence and the pooled data of me n P I b t\\ en mi 

nd parasitac ic animal' in both sea ons. a combination f trequenc~ dl tribution n tu nt' 

(-(cst value and correlation \\ cre done Lo compare the reI tion hip 0 I' V v lue \ uh 

trypanoom infection ratc. f·or data obtained trom dru en 111\ II~ te tin 10 e. pcrimenl II) 

infccLt;d animal. information on the OCCUrT\;llce of rclap"e infe II ns \\ere umm lriled nnd 

analyzed. lien c. interprctations or the results were madc ba e on th condition d ribc I in 

lnnc.:\ II l:i I ret (JI (200 I). 
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\ rd in I II in rm Ii n 

pu 

Ihi 

c.lr . illt th 

k in Ihe CI1\ ironmenl \\ h re Ihe lnim 11 ould li\ 

\\ ilh the help of urug :1 he velerin'lr) drugs \\ ere giv n Ir cI 

lh 

r up I 

mao; Ire tmenl f r ab ul four) 'ars in this urea nnd aillhe hi 'h Iryp'ln III 

in Ihis / ne. 

·U . ucstiollilairc UrH} 

t\ t lal 1'80 farmers \\ho live in len ureas 10 clted in Birbir river Valley or 

\\ere inlcr\ic\\cd. b)tll 47. % r resp ndents wcrc scttled in thc urea 

ecp 

be aus or drought problems in the 'orthern I ~thiopia. '1 h Y were main I) que Ii ned n h rd 

omposition. maj r 'lIlimal health prt blcms. livesl d: management. s io on mi '1 Ih iti , 

s ur cs and usage of'tr) pan ddal drugs and their cfficu ics. 

II of the 80 resp( ndenls judged that b vine tr) pan 

health pr blem impairing agricultural de vel pment in their area .. , The intcf\ ie\\c 

chara teli/ed the tr pan somiasis II ,andi" r II qsa") by signs like elllu i tion, r u 'h h ir 

al. milk \ ss, (ugh und ge ph 'ia ,t\lIlhe reo;p ndcnl ranked attle.1<; Ihe m 

lass of livesl k I Ir panos miasio; f lIowed bye uines uml mull rUlllin.lll! , 

resp ndents complained that the wcl early 1110 late rain)) son 

peri ds for tl)p.1Il0 om is. \\hile 12. -% f Ihem n.:p\ic I 

time. I\b nl 10:11<)\\ Ihat l1ie 

.8% do n t I\n \\ ,111' thin' < b lit the f1 ', I\part from thi • n n 

oirrert:nti.lIe I 'I /lie r III ther bitin' Ili s, 

\\hil 

lit m \\el1 bl I 
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Allr r zin in Ire h rd •. ( lUI th 

v II bon m In the bu h nd 

10 I 0 therr Vore pond -U Iii t Ie U 

pri!. 

.1.2. -e.:on mic tiviti 

Lor c 0 th - in ome i nnke to be Ii I fr m c 

ald 7. % report·j mi .• I rop nd IJ\ I 

in om h \\ e 'cr I %of Ihem rc pond U III )' k 

~. %r pli'd It h 

id 1 dru' 

7 0 cep nk 10 

r) - n rmlcrur)t 

II 
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r i ur' 3: lrri ut Hl th' arc 
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