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AOSTRAc r 

A seasonal dynamics of tsetse and tryp3nosomosis study was carried out in selected sitcs of 

Southern Nation, Nationalities and Peoples Regional State (SNNPRS). The purposes of the 

study were to determine the seasonal apparent density of tsetse and prc\'atcnce of 

trypanosomosis, to ident ify tselse and trypanosome species and to assess Ihe 

curat ive/prophylactic effect of isomctamid ium chloride in selected ltilclt (BaJ ayc and Gadala 

PAs) of SNNPRS. Community members (n ;; 80) were inten ' icwcd using prepared 

questionnaire format. Cross sectional studies were carried out from Oelober to April during 

late wei (October), early dry (December), latc dry (February) and carly wet (April) seasons in 

villages of 8adayc and GadaJa PAs. Samples for parasitological and entomological studies 

were collected from one village of Badaye and two villages of Gadala PAs per season. 

Biconical traps used for entomological survey were deployed at grazing and watcring points 

of anima ls in the villages of Badaye and Gadala PAs. For parasitological study, a total of 

1,509 blood samplcs were collected from randomly se lected canle within fou r seasons. For 

longitudinal fie ld study, parasitaemic Zebu callie (n = 64) were selected fo r isometamidium 

chloride block treatment Parasi laemic callie wi th 39 (60.9%) T. congo/elise, 24 (37.5%) T. 

vivax and I (1.6%) mixed (T. congo/elise and T. "imx) infections were treated wilh 

prophylactic dose of (I mg/kg bw) isometamidium chloride at day 0 and monitored at day [5, 

30, 60 and 90. The result of questionnaire revealed that 97.5% of respondents depend on 

smugglers for trypanoc idal drugs and sick an imals were treated by smugglers and owners 

with hi gh treatment frequency (6 limes per cattle per year). The entomological fi nding 

revealed three tsetse species namely, G. m. sllbmorsilalls, G. / llscipes and G. paflidipes at 

Badaye and Gadala PAs, respectively. Higher catches of G. pa/lidipes were registered during 

late wei (October) and early dry (December) seasons in comparison with laIC dry (February) 

and early wet (A pri l) seasons. There was a signi ficant difference (p < 0.05) in mean calches of 

G. pallidipes belween seasons. The apparent density of G. palfidipes was positively correlated 

(r :::: 0.5176) wi th prevalence of trypanosome infect ion .The ovcr.J11 trypanosome infection 

prevalence in caule was \5.77%. During late wet and early dry seasons, the prevalence of 

trypanosomosis was high (2 1.5%) and during laIc dry and early wet seasons low (10.8%). 

During early wet season, significantly (p < 0.05) higher prevalence was registered at village 

of Badaye PA (1 5.38%) than the vi llages of Gada la PA (8.51 %). There was a significan t 
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difference (p < 0.00 1) in trypanosome infection preva lence between seasons. Giemsa stained 

blood smear examination revealed Ihe presence of T. congo/ense lind T. viva.r in the study 

area. T. congo/elise was dominant species and accounted for 63.4% in overall infections. TIle 

overall mean rev value was 24.02%. The mean rev values of different seasons were 

negatively correlated (r = ·0.3112) with the prevalence of trypanosomosis of corresponding 

seasons. There was a statistically signilicant difference (p < O. OOOl) between mean pev 

values of parasitacmic and aparasitaemic callIe tested duri ng differen t seasons. There was a 

significant difference (p < O.OOI) in trypanosome infections between different age groups of 

cattle. In longitudi nal field study, parasitaemia was demonstrated in 17 out of 64 cattle 

(26.56%) with in 15 days, 19 out of 64 cattie (29.7%) with in 30 days, 4\ out of 64 callie 

(64.06%) with in 60 days and 44 out of 64 (68.75%) wi th in 90 days post treatment of Imglkg 

bw isometamidium chloride. T. congo/elise was accounted for 85.5%. 89.5%. 78% and 79.5% 

of infections within 15. 30, 60 and 90 days post treatment of isometamidium chloride. 

respectively. Based on these results it is concluded that trypanosomosis is the major constraint 

of livestock production in the study siles. 

Keywords: Season. Tsetse fly, Trypanosomosis, Trypanosomes, Prevalence. Drug resistance. 

Isometamidium chloride, PA 
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I. INTRODUCTION 

Trypanosomosis is one of the major constraints on animal production in areas of I\ frica which 

ha ve thc greatest potential for significant increases in domes tic li vestock productiv ity (d ' ICieren 

el 01., 1998). Tsetse flics occur over some 10 million square kilometer of Africa (Jordan, 1986) 

affecting a total of 38 coulltries. Currently, about 37% of the 147 mi ll ion cattle in countries 

affected by tsetse arc exposed to the disease. A frica produces 70 limes less animal protein per 

unit area than Europe (Nanlu lya, 1986). In A frica the overall loss (both direct and indirect) is 

esti mated at US 500 biltion doll ars a year (I LRAD. 1993/94). 

In Ethiopia above 14 million heads of canlc arc exposed to the risk of trypanosomosis, 20,000 

heads of which die every year. Taking 200 birr per animal , the lotal loss will be 4,000,000 birr 

per year (Asfaw, 1986). In the years 1978-1 982 a total of 9,675,575 doses of trypanocidal drugs 

were purchased with 17,920,780.70 birr (MoA, 1982/3). Allhough tsetse fli es have existed in 

Ethiopia for a very long lime, it has been noted that Ily early ex plorer and traveler, who lost their 

transport animals in the fl y challenge belts. In 1885 Donalds and Smith made the earliest record 

of Gendi (Nagana) in their transport animals which were cross ing tsetse fl y be lts in Southern 

Ethi opia (Maclennan , 1980). Later in 1895 Corti identified an insect collected in 1893 by 

Captain Bouogo, along the Wal mal ri ver which is the upper tributary of Shcbelle ri vcr 

(Langridge, 1976). Brumpt in 1904 rcportcd in thc Ogaden (South west Eth iopia), onc fonn of 

bovine trypanosomosis which was called "Alino" and wh ich was rcadily transmitted by G. 

/ollgipellllis. (Langridge, 1976). 

In 1962, the caule survey in Southern Ethiopia, by the li vestock division, established the bovine 

trypanosomosis had becomc a major calllc d iseasc in the 0 010 va lley. It was stated th<lt the 

prob lem of trypanosomosis is the main eause of decl ine in the number of can Ie and particularly 

draught oxen (Abebe and Jobere, 1996). 

The distribution of tsetse Oy and the prevalence of animal trypanosomosis was conducted from 

197 1-76 in Eth iopia. According to survey result, out of the 14 admin istrative regions scvcn 

(Wel lega, Keffa, Garno Gofa , lIlubabor, Sidamo, Gojam and Shoal had both tsetse and Nagana 

and all species of tsetse that wcre existing in Ethiopia wcre recorded. In each belt the distribution 

of tsctse and its spread was indicated (Langridge, 1976) . 



Depending on the tsetse breeding limit it was esti mated thai 66.000 kml (Ford , 1971).98.000 

km
2 

(Langridge, 1976). Current ly, the area coverage of tsetse fl y is esllmated to be 220.000km2 

(S lengcnhcrgh, 1992). Over the past years it has been recorded that tsetse nies in the river vallcy 

of south western Ethiopia havc progressively spread up stream wards and also up the valley 

wall s. G. m. submorsirans had been reported (Fen tie, 1989) to occupy and survi ve in highlands 

over 2000 masl ncar Fincha river va lley (Asfaw, 1986). 

Where tsetse transmitted trypanosomosis affects callie production, trypanocidal drugs, both 

prophylactic and curati ve drugs and (I ther tsetse contro l methods such as insecticide application 

on the back of animals arc the most widely used methods of Irypanosornosis con lrol. However, 

resistance to one or more of the three trypanocidal drugs used in cattle (salts of isornetamiduim, 

diminazene and homiduim) has been reponed in at least 13 coun tries in SUb- Sllharan Africa 

(Burkina Faso, Chad, Cote d' ivoire, Ethiopia, Kenya, Nigeria, Somalia, Sudan , United Republic 

of Tamania, Uganda, Zimbabwe) (Peregrine. 1994), the Centra l African Republ ic and Zambia. 

This is probably an underestimation of the true situation, because in several countries surveys for 

resistance have not yet been carried out or cases of resistance have not been published (Leak, 

1999). Moreover, the resistance of trypanosomes to trypanocidal drugs is widely reported and is 

considered to be increasing (McDemlOlt et 01 .. 2000; Mulatu el al., 1995). 

On the other hand in Zimbabwe tsetse fli es were cleared in thc early 1970 's as f<lr as the border 

with Mozambique. However, the achievement was lost as most of the area cleared of tsetse was 

invaded in the absence of the any fo rm of barriers along the border (Shereni , 1995). 

In the South west Ethiopia fo r the control of G. 11/ submorsitans deitametrin 1% pour on was 

applied to cattle (Keno and Mcngislu, 1995). In the Ghibe va lley, South wesl Ethiopia pour on 

insecti cide fo r the control of cattle trypanosomosis was also applied for canle exposed to high 

tsetse challenge of drug resistance Irypanosomes and high tsetse re-in vasion pressu re. However 

the achievements were lost due to absence of barriers (Rowlands et 01., 2000). In lowland of 

Darna t woyde, South Ethiop ia for the control of G. pal/idipes NGU traps were deployed by 

community based tsetse con trol pilot program (IClPE, 1996). Howevcr the continuity was failed 

due to reluctancy of communities 10 co ntribute moncy for trap purchase and deploy ICI PE made 

'GU traps (SRVL, 1998). 
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Currently the livestock product and productivi ty of southern region is highly affected by 

economic Important tsetse species. Ihe high incidence of the trypanosomosls and the existence of 

drug resistance problem. Trypanoc ides such as ithidium bromide and diminazcne aceturate were 

uscd for the long lime and Ihe communities claimed that their effect was hIghly decreased . The 

communities in Ihe region in gcneral and in the lowlands lying along Omo ri ver basin expend a 

lot of money to purchase trypanocidal drugs. Therefore, studies have to be conducted al seasonal 

basis to get the real situation of tsetse and trypanosomosis and thereto tackle the problem using 

disease management strategy. 

Therefore, taking in to an account lhe above mentioned statements. the following objecti ves were 

designed to conduct studies in two selected PAs of the southern region. 

The general objecti ve of the study was to asses the situation of trypanosomosis in selec ted PAs 

of 80loso wereda along Orno ri ver. 

The specific Objectives of the study were: 

I. To get seasonal apparent density of tsetse. and prevalence of try panos om os is 

2. To identify tsetse and trypanosome species involved in the area 

3. To estimate the curative/prophylactic effect of isornctamidium chloride 

J 



2. LITERATURE REVIEW 

2.1. Morphology and life cycle orts(~tse ny and trypanosome 

2. 1.1. Morphology of tsetse fl y 

Genus Glossina comprises of23 species and the smaltest species is G. austnoi and the largest arc 

G. {ongipennies and G. brevipalpis (Mulligan, 1970). Tsetse flies arc elongated and robust, of 

various shades of brown ranging from ye llowish to grayish to dark or blackish brown but never 

metallic. The males are usually smaller than the females (M ulligan, 1970). 

When the fly is at rest the wings over lap one over the other. In the middle of the each wi ng there 

is distinctive shape which a powerful imagination can compel with a butcher's cleaver with edge 

facing forwards. This is called a "hatchet cell " and is a usefu l diagnostic character which may 

make it possible to identify badly managed specimens as being certain ly Glossina (Pallock, 

1986; Soulsby, 1992; Itard, 198 1,). The males are readi ly distinguished by the presence of 

hypopygium centrally at the tip of the abdomen. It is said that the malc's eyes are larger, or 

alternatively that the space between t.he eyes is smaller, but thi s character is not distincti ve 

enough for field use (Mull igan, 1970). 

2.1.2. Life cycle of tsetse fly 

As in other Dipteral, the female has a pair of spcrmat.becae in which sperm acqui red very early in 

life is stored and lasts the female's life span. The two sexes emerge in equal numbers; it follows 

that if one mating per li fe is usual in females, a male must on average mate only oncc. Females 

usually mate at the age of 2-3 days and the males after age of 7-8 days. During copulation, thc 

sperm are transferred from the male to the uterus of the female. As the egg ofa female ny passes 

from the ovary into the uterus it is ferti lized by sperm, which pass down the duct from 

spennathecae (where they are stored aftcr copulation) to the uterus. The egg hatches in uterus 

and the first instars larvae feeds by mouth on a secretion produced by milk gland. After a molt, 
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the second instars larvae con tinue to feed on the same milk. After the second molt the larva is 

extruded, it is now in its third instars and weighs nearly as much as ilS mother (Mulligan, 1970). 

The third instars larvae have respiratory lobes called polypneustic lobes and it burrows and hides 

in the soil and aSsumes the shape of the barrel, its integument becomes rigid and darkens and is 

now known as a puparium. With in the puparium two mou lts take place, the first produces the 

pupa and the second the imago, a process often called eelos ion of the adult (Ncwstead el aI., 

1924). 

The pupal stage laslS 2- 13 weeks. It depends on temperature and humidity (Sci fen , 1996). 

Emergence from puparium takes place between 12.00 and 18.00 hrs thai is within a few hrs of 

the daily maximum temperature. This rhythm is maintained under conditions of constant 

temperature, but displaced if the temperature rhythm is altered. On emergence the wings arc 

crump led, but they are expanded in about five minutes and the tsetse can fl y in an hour or two 

(Mul ligan, 1970; Newstead et al., 1924). 

2. 1.3. Morphology of trypanosome 
..." 

According to Hoare (1972), the classification of the genus tryanosoma rearranged in to two 

major sections. Sterocaria which are, with a few exceptions are non pathogenic and of no great 

economic importance to livestock. The sa livaria are grouped in to four subgenera most of which 

arc transmitted by tselSe flies (Hoare, 1972). 

Subgenus Dultonella are monomorph ic trypanosomes with a free nagellum, kinetoplast large 

and usually terminal and development in tsetse fly vector occurs only in proboscis. The members 

of this subgenus are T. vivax of ruminants and equids, T. IIn iforme of cattle, sheep, goats and 

antelopes (Richardson, 1963; Norman, 1985). 

Subgenus Nallllomonas are small forms, usua lly without frec n agellum, kinetoplast medium 

sized, typica lly marginal and development in tselse ny is in mid gut and proboscis. The posterior 

extreme of the paras ite is usually blunt. The organism is acti ve ly mobile and in fresh 

preparations can be seen lashing about among the red blood corpuscles, but il remains in lhe 

same field for a long period of time. The members o f this subgenus are T. congo/elise of 
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ruminants, equids and other animals and T. simae of sWine monkey and callie (Richardson. 

1963) . 

Subgenus TrypanolOOn arc pleomorphic (slender intermediate and stumpy) forms with or 

wi thout free nagellum. Kinetoplast is small, subterminal and invisible wilh light microscope . 

The short forms in average about 15 micron in length and have no free nagellul1l and in them the 

long ax is of the nucleus is usually set transverse ly to the long axis of the body. The mernb<..'fS 

have wel l developed undulating membrane. The members of this subgenus arc T. bruce; bnlcei 

of all domestic animals and many wild game animals, T. bruce; gambiens€' and T. billa; 

rhodesiense of man and wild ruminants and cattle (Nonnan. 1985). 

Subgenus Pycnomonas (or suis group). The member of this subgenus is T. SitU, with shon 

nagella and subterminal kinetoplast (Richardson. 1963; onnan, 1985). 

2. 1.4. Life cyc le of trypanosome 

The life cycle of trypanosome is complex. In both the tsetse ny vector and the mammalian host, 

trypanosomes undergo a series of transformations in to different forms (Sei fert, 1996). The 

cyclic development of T. vivax in Glossina: At time of feeding on infected animal the ny sucks 

up blood and trypanosomes; some trypanosomes manage to attach them selves to the probosc is. 

but others are swept along the food canal to the gut where they perish. In the labrum the 

anchored trypanosomes transform into the epimastigotc form which measures 16-35 micro 

metres in length. These epimastigotes mu ltiply and attaches to to the inner wa ll of labium and 

labrum by the lip of their nagel1a. The epimastigotes are detached from the location at a certain 

stage and migrate to the hypopharynx where a morphological change occurs and these fomls 

ha ve been referred to as the pre-i nfcctive metacycJic trypanosomes. A furthe r transformation 

then follows and the final, infective stage, the meta trypanosome (metacyclic foml) is produccd. 

(Lome, 1986; Seifen , 1996). 

The cyelie deyelopment of T. congolense in Glossina: When a respective species Glossina feeds 

on a sui tab le mammal harboring the right stage of T. congolellse, the lrypomastigotc passes in to 

the mid gut of the fl y in the blood mcal, there it begins a cycle of dcyclopment wi th in the lumen 
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of the peri trophic membrane. At this site the ingested trypanosomcs change their morphology 

and become elongated trypomastigolc forms. The vast majority of the migrating long thm fonns 

make their way to lumen of esophagus and continue their foreword migration to the proboscis 

where they become attached to the wall of the labrum in Ihe blood canal and transfonn 1010 

epimastigotes. Finally metacyclic forms appear in hypopharynx (Lome, 1986; onnan, 19 5). 

The cycl ic developmenl of T. bl1lcei in Glossina: The blood meal taken up by a specIes of 

Glossina from a mammal in fected with trypanosomcs of the T. bruce; complcx probably 

contains a variable perccntage of long. slender, intemledialc and shon. stumpy forms of 

organism. The blood is sucked up through the food canal , pharynx and esophagus to the mid 

gut. In the mid gut the blood meal is enclosed with in the peri trophic membrane. The short, 

stumpy and some intermediate fonus transfoml into a new trypomastigotc foml. The flagellatt:s 

from the soft part of the peritrophic membrane begin to migrate through esophagus, pharynx and 

into Ihe proboscis. From there again they migrate up to the hypopharynx , along salivary ducts 

and into the sa li .... ary glands. In the salivary glands they undergo further transfonnation to the 

epimastigote fonn. Epimastigote form mul tiply actively and change into metatrypanosome, or 

infective stage, which does not di .... ide ((Lome. 1986; Norman. 1985). 

When the infected fl y feeds, these metacyclic trypanosomcs (T. vivax. T. congo/ense and T. 

brucei) are injected into the skin of the host, along with tsetse sa liva. In the anima l, thc parasitcs 

differentiate in to a fonn specially adapted to live in mammalian blood. The blood stream 

parasites mUltiply by binary fission and enter the animals lymphatic and blood c irculation. As 

flies feed on animals infected with the parasite, this may take up blood contain ing trypanosomes 

thus completi ng the parasites life cycle (Ford, 197 1). 

2.2. The d istribut ion, hab it at and im portance of tsetse ny in Arrica 

The limits of Glossina di stribution are determined primari ly by the climate and secondly by the 

vegetation, which can often mitigate the severity of climate. It will be observed that the huge 

central tsetse area is bounded by country having less than twenty inches of rainfall . The area with 

over sixty inches of rain per annum which extends along the coast of longitude 30
0 

E; this is the 

area of equatoria l forest. Surrounding it is a vast area, with sixty-twenty inches of rainfall . which 

is wood land savannah or grass land. The broad picture of rain forest, surrounded by savannah. 
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ending in desert or the sea, shou ld be remembered, as the distribution of the different species of 

tsetse is closely related to it (Table I). Nevertheless, it must be appreciated that the great forest 

belt used to be far more extensive than it is now, and that relict forest and forest species of tsetse 

still occur well out side the limits suggested by the over sixty.i nch rainfa ll zone. There are o ther 

localized areas of forest , such as those found around mountains and down the cast coast of 

Africa, which are hundreds of miles from the great equatorial forest belt and unrelated to it 

(Langr;dge, 1976; Ford, 1971). 

Table I. Distribution, habitat and importance of tsetse ny 

Spec ies 
G. pal/idipes 

G. tI/ . 
submarsita/IS 

G. Juscipes 

G. tachnoides 

G. brevipalpis 

G. /Oflgipcnnis 

Indication of distribution 
Central and East Africa, 
Southwest Ethiopia, Uganda 
East Congo, Zambia, South 
Somalia and Zimbabwe 

West Central and East Africa, 
Southwest Ethiopia, Uganda, 
Congo, Southeast Congo, 
Tanzania, Mozambique, Zambia 
and Somalia 
West and Central Africa from 
Dakar to South Sudan up to 
Ethiopian border from Dakar to 
Lake Tanganika and South 
Katanga from Dakar along coast 
to south border of Angola 
Western and central Africa along 
Niger, Sudan up to Ethiopia 

Central and East Africa, Eastern 
Congo to Indian Ocean, Northern 
Kenya and Northeast of South 
Africa 
East Africa, North Tanzania to 
Southeast Sudan, South Ethiopia 
and South Somali 

Source: Ford (197 1) 
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Habitat 
From light rain forest to dry 
thicket in arid savannnh 

Wood land savannah 

Mangrove swamps, rain 
forest, e\'ergreen vegetation 
along the streams and around 
lakes. 

Riverine vcgetadon and 
thicket along streams and 
around rivers, usually rain 
forest. 
Dense ever green thicket 
often fringing rivers and lakes 
and in localized forest In 

savannah 
From riverine thicket to thorn 
bush in dry savannah or semi 
desert 

Imponance 
Nagana and 
Rhodesian 
sleeping sickness 

Nagana and 
Rhodesian 
sleeping sic kness 

Nagana and 
Gambian 
sleeping Sickness 

Nagana 

Nagana 

Nagana 



2.3. The distribution oftsctsc nics and trypanosomosls in Ethiopia 

2.3. 1 Early records (up to 1950's) 

G. tn . submoristans was recorded in Ethiopia in 1937 from the Didessa valley in Wellegs 

province and near Lake Awassa in ArusilSidamo province. Calcuvclla in 1938 confirmed the 

existence of this tsetse at Awassa. In 1937 Roell i found it along the Birbir, and Birber4 Uaha in 

WollcgalKaffa and on the Ababa River along the Sudan border in Ilubabor (Langridge, 1976). 

G. pallidipes, first recorded in 1938 along the Oidessa and Birbir rivers in \vollega and along the 

Akobo river in lIubabor. It was found along the Gojab river in KetTa. 

G. /ollgipennis was first described in an insect collection made in 1893 from the \Velmal ri ver in 

Bale province. It was also recorded in 1895 along the Dighato river in the Ogaden region. It was 

also reported near Lake Abaya (Marquerite) in 1938 (Langridge, 1976). 

G. !uscipes was found on the lower Orno river. In 1937 it was recorded from Lake Awassa in 

sidamo province and also on tribUlaries of the Akobo river in lIubabor and in the Ghibc river 

(Langridge, 1976). 

G. tachillides was recorded in 1930 on the Baro, Akobo and Gillo rivers in Ilubabor. In 1970 it 

was recorded near Ledo village in Didessa, on the upper Didessa ncar to Arjo in Wellega 

province. One male fly found near Wonago village ncar Di lla on cast side of Lake Abaya. in 

Sidamo province and on the Jikao river in Illubabor (Langridge, 1976). 

2.3.2. Records in 1960's and 1970' s 

2.3.2. 1. Tsetse ny 

Accordi ng to survey resuh conducted by Langridge (1976) five species oftselSe flics werc found 

and identified as: 
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The Fusca group: G. longipellflis 

The Moristans group: G. m. submorislOns and G. pallidipa 

The Palpalis group: G./ucipes and G. lochinoides 

The ny belts (infested areas) in Ethiopia extend rrom the southern part of the rift valley, around 

the southwestern corner or the country and along the western lowland and escarpment to the 

Abay (Langridge. 1976). 

G. m. submorislolls 

In the 1970 it was round in Didessa valley, near the villages or \Von2lgo and Lado on the eastern 

side or Lake Abaya, the Amaurou village in Shambo sub district, on the Abay near Dcru village 

on the Mugher river in Shoa provi nce, on the Dabous river in \Veliega, on the Bara and GiIo 

rivers in Gambella district. lIIubabor, in the Savannah country near Turmi in south Garnu Gofa, 

and near Mizan Teferi in Keffa province (Langridge, 1976). 

Accord ing to Langridge {I 976), its inrestation was associated with Abay (Blue Nile) river. G. m. 

slIbmorislolIs in \Vellega was assoc iated with the southern border or (he province and Baro ri ver 

at its tributaries.The main areas or ilS inrestation in lIIubabor were associated with Akobo 

(Langridge. 1976). 

G. pallidipes 

In 1970, it was recorded rrorn lower Orno river and on the Woino river and at Kciarer (1550 

masl) also near Bako in Gamu Gofa province. It was round along the Sagan river near Lake 

Chamo in Gemu Gora. The whole or the Orno Boltego was infested with G. pallidipes. The 

Gojeb was also infested with G. pallidipes and this inrestation extended about 20 kms above the 

bridge on the Jimma to Bonga road. The lower Omo was also inrested with this species up to 

down wards as far as Omorate. The areas in Garnu Gora arc divided in to two parts concerning 

tsetse infestation. The division is rormed by the strip or highlands which runs rrom north to south 

wards (Langridge. 1976). 
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The eastern part is comprised of the southern riO vaUey and Sagan rI\.C'r system ThIs area was 

infested with G. pallidipes. It was said that quite possible that G. pallidlpu In RIft valley is 

connected with those in Orno ri"C'r area. The link is likely to be across the narrow smp which 

separates the upper part of the Galana Dulei valley (Woiuo) wIth the Maze rlvtr va lley 

(Daramalo). It was predicted thai unlikely G. pallidipes will spread much further in the rin valley 

beyond its limils with exception of Ihe north ward movement along the western side of Lake 

Abaya. G. pallidipes infestation in Sidamo ex tended from lower Gldabo m ocr down the easlern 

sides of lake Abaya and Chamo 10 the Sagan river along which it extends 10 Lake hew hah lr. 

This eastern belt also includes the large Galana river valley between Amaro mounlams and the 

sou thern highlands. It had reached the limit of its movement eastwards 10 the southem high lands 

where it was prevented from goi ng any rurther by the mountains. This species had extended 

along the southern border or Wollega and associated with Baro ri ver vegelalion and its upper 

Iributari es (Langridge, 1976). 

G.Juscipes 

During early lime the presence of G. Juscipes was recorded in 190 I and in 1938, and in 1970 

recorded from the Maze, Gorgora, Bazo and Cuccia rivers in Gamu Gofa, on the Keno tribUlary 

of the Birbir and at Degeno on the Birbir in Wellega, on the that tributary of the Gojeb in Kaffa 

and near the bridge on the Omo river, Addis Gimma high way. The Ghibc is only infested with 

G. jilscipes as other species have been found above the bridge. The whole upper and lower Omo 

also were infested with it (Langridge, 1976). 

G. taclmoides 

II was round along the Abai (Blue Ni le) river system. It also had inrested Ihe Belles ri ver valley. 

It was predicted that it may be able to spread along the gorge and infest the riverain vegetation 

up as fa r as Mota. In Akobo river system G. Juscipes was replaced by G. tocimoides , where the 

river comes OUI into the lowland plains (Langridge. 1976). 
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G. longipennis 

The western infested area of lower Orno is connected with lowland of Sudan border. In this it 

had extended across the Kibbish hiUs (Langridge, 1976). 

2.3.2.2. Trypanosomes 

Surveys conducted in 1970's revealed that T. congolense and T. vivax were a very common 

trypanosomes. T. brucei is not a common trypanosome in cattle, sheep and gOOts. Its importance 

being that it is likely to be implicated when pack ani mals such as horses and mules come into 

contact with tsetse on the coffee trade rouies. T. evans; causing "Surra" in camels is common in 

the southern and eastern regions. It is not transmitted by tsetse flies (Langridge, 1976). 

2.3.2.3. The effect of man on vegetation and the ecology of tsetse 

There had never been a large anti-tsetse bush clearing efTon in Ethiopia. The only attacks on the 

fly destruction of its habitat has been made by sma ll groups of individuals cleari ng bush for 

cultivation of crops, such areas never being more than a few kilometers in dimensions, and 

which are abounded as soon as the fertility of the soil exhausted. Such areas soon revert back to 

bush land. 

The clearing of bush along the flood line of the Bara river from Gambella town down stream has 

no doubt reduced the number of l .. etse along the river bank. The efTect of man on tsetse by 

clearing of the riverain vegetation along the Baro westwards from Gambella has been that the 

riverine tsetse have been largely eliminated and the challenge from the wood land G. ttl 

submorislans greatly reduced. This reduction of man/tsetse association was reflected in the low 

incidence of human sleeping sickness along the Bara river during the 1967-70 epidemic. Another 

area where clearing of bush land has reduced tsetse infestation is in the low convex water shed 

between the Gumaide and Gidole hills that extend from Gatto to the southern tip of Lake Chamo. 

In this area much of the valley by people who, due to the over crowding in the higher regions, 

come annually to thi s area to grow crops of com and sorghum. They were unab le to use oxen to 

plough the land because of the presence of G. pa/lidipes in the surroundi ng bush along the lower 
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hill slopes and galleys (Langridge, 1976; Ford, 197 1). In the Gauo valley a differcni panem of 

evcn ts has taken place. According to Bromley this area was well -populated with people and they 

had large herds of callIe. Most of the area at the time was grassland with scattcred trees, chiefly 

acacia spec ies and some small areas of thickets. The people practiced a fonn of Shifting 

cultivation , moving to a new piece of land as the fertility of the o ld area was exhausted. In the 

area that was abandoned trees and thicket-fanning shrubs soon grew up which evcnlually 

produced tickets that were suiTable habitats for G. pallidipes. The invasion of the area by tsetse 

soon caused heavy losses in cattle. Most of those remaining being moved to the safcty of the 

highlands and more land was abandoned. 

Thc grass fires arc started by man with the primary intention of providing areas of fresh green 

vegetation to attract game an imas so Ihal Ihey can be hunted marc easily and also to colon the 

area of high grass which can be two or three meters high and a solid grass is buml off honey 

hun ters can penetrate the area in search of the wild beehives. The tselse which inhabits thi s type 

of country is G. m. submorsitans which has exploited the grassland phase brought abou t by fires . 

The time at which the burning oflhe grassland takes place can be very important of tsetse. Large 

grass fires sweeping through the country at the end of the dry season when the grass is tidier dry 

could destroy a very large portion of the adult tsetse population if they are caugh l in the burning 

areas without the sanctuary of every green thicket (Langridge, 1976). 

2.4. The distribution of tsetse and trypanosomosis in southern region since 1980. 

2.4.1. Tsetse fly 

During the course of survey the distribution of tsetse and trypanosomas is were recorded in two 

main belts (Omo and Rift valley belts) of the eastern part of the region. Tsetse specics identified 

from two belts were G. In. submorsitans. G. !IIJcipes, G. pal/idipes and G. /ongipellllis (NITICC, 

1996; Amare, 1995; SRVL, 2000). 

The largest belt is Omo belt which includes Ghibe, Gojeb and Omo river systems. The Ghibc 

river system of the region lies from junction with Gojeb ri ver to up words up to bridge- high way 

from Addis Ababa to Jimma. This belt includes also little Ghibe around Yern specia l wereda. 
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The Gojeb river system lies from Junction with Ghibe up to Cen tral highlands of Mocha. The 

second belt in the eastern part of the region is the Rift II be l h' h ' I d B'I . va ey t W Ie lIle u es I ate nvcr 

system, Abaya and Chama Lakes and Sagan river system up to Woitto and Chew Bahir 

(Langridge, 1976; SRVL, 2000). 

3.4. 1.1. G. m. submorsilans 

Its infestation was associated only with 0010 ri ver system. II seems thai this species had spread 

from two sides: I. Langridge (1976) in his report predicted thaI the species can spread south 

ward in the lower Orno valley from upper Akobo and then Maj i which is tributary of lower Orno 

at west. Therefore it seems through this area infestations took place to lower and middle Orno 

belt. 2. This species is also present on the Ghibe river system up to Gurage wcredas in the south 

and its origin and route of spread to Ghibe valley was not well known, but it seems that the 

invasion might be from Didessa belt (ILRAD, 1993/94; SRVL, 2000). 

2.4. 1.2. G. pallidipes 

The areas of both Rift valley and Orno belts which are ind icated above are infested with 

C. pallidipes . In Orno belt it was associated with Gojeb and Ghibe ri ver systems includi ng 

middle and lower Omo river system. Prior to survey undertaken in 1996 around Kindo Koyisha 

it was ecorded, but later (1996, 1997, and 1998) repeatedly searches were made and failed to 

record it. In Lomma wereda, which is adjacent to Kindo Koisha during 1994 and 1996 G. 

pallidipes was also not caught (SRVL, 1998; NITICC, 1996). 

In Rift valley belt the whole areas are infested with only G. pallidipes. On the northern side, the 

area above Dimtu near Bilate River and the whole lower part of Damol Woide and Hu mbo 

weredas are also infested with this spec ies (B irhanu, 1995; SRVL. 1996; NITICC. 1996; 

Vreysen. et al., 2000). 

On the southern side around Arbaminch zuria, Nechsar, Lake Chama, Segen and Waitla river 

systems area is alsa infested wi th it (SRVL, 1995). On the western side of Lake Abaya, Merab 

Abaya and part of Humba areas are also infested with this species (Mutun el al ., 1998; SRVL, 
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1998; Bcrgcnc, 200 1) On (he easl Aba 'd 
. em ya 51 e, around lower Gidabo and Gtlana over 

systems up to Dilla is lightly infested (SRVL. 1998; Vreysen el 01 •• 2000). The fliesltraplday In 

Orno and Rift Va lley belts for G. pallidipes ranged from 0.01 • 10 .5 and 0.2 _ 54.6 respectively 
(Table 2, 3). 

2.4. 1.3. G. [uscipes 

It was found along the Orno river system. The whole Gojeb and its tributaries were infested wuh 

G. jllscipes. It was also found along Ghibe and its tributaries. Several surveys undertaken in Ihe 

region showed the absence of this fly in rift valley belt (S RV L, 1996; NTTICC. 1996; Birhanu, 

1995). The flics/trap/day for G.fusc;pes ranged from 0.05 _ 32 (SRVL, 1998). 

2.4.1.4. G. IOllgipellnis 

G. /ongipellnis was recorded in south Orno. Currently Mago nalional Park and its surroundings 

are infested with this species (SRVL, 1996; NITICC, 1996). G. /ollgipellllis can be easily caught 

through the window of moving car during even ing 6-7 pm around Mago national park (S RVL. 

1996). 

2.4.2. Trypanosomosis 

In Orno as well as in Rift valley belts, T. cOllgo/ellse. T. vivax and T. bmcei were involved. The 

ratio of T. bnlcei was very low. The prevalence of trypanosomosis in Orno and Rift valley bclts 

ranged from 3.3% - 49% and 0.5% - 32.6%, respective ly. In general in south Omo of pastora list 

area the prevalence is low and the fly catches were higher than other areas. In the Rift valley bclt 

of western Abaya the prevalence of trypanosomosis is greater (han eastern Abaya side areas 

(Table 2, 3 and 4). 

As indicated in Table 4, the ratios of T. congo/elise. T. vivax. T. bruce; and mixed infections in 

Gamu Gofa were 48.8%, 20.3%. 5.9%, and 8.5%, respec tively (Argaw and Abcbe, 1988). The 

ratios of T. congo/elise. T. vil'ax. T. bnlcei and mixed in fec tions in both belts were 52.67%, 

40.71 %, 2% and 4.58%, respectively (Table 5). The proponion of T. congo/ense. T. I'b'ax. and 
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40.7 1%, 2% and 4.58%, respectively (Table 5). The proport ion or T. congo/elISe. T.\';\'tlX. and 

mixed infections in Omo belt was 58%, 36.4%, and 5.6%, respeclively (Table 5). The ralios 

of T. cOllgo/ense, T. vivax, T. bnlcei and mixed inrections in Rift valley bell were 4 .3%. 

44.3%, 3.7% and 3.7%, respccti vt:ly (Table 5) and the ratios or T. congolense. T. vi\'ax, T. 

bnlcei and mixed inrections in western Abaya belt were 66%, 20.9"10, 7.2% and 5.9"/., 

respectively (Table 6). 

Table 2. Tsetse and trypanosomos is slln'cy resu lt or Ri ft valley belt 

"""' Wereda MontWYear Altitude Tsel.>< Flies/trap/day Prevalence <%) 

(masl) 

N.Omo Humbo 1111996 1200·1 700 G. p 0.67 ' .64 
N.Omo Mcrab Abaya 1011996 1100-1300 G. p 54.6 II 
N. Omo Boreda 7/ 1996 1550- 1650 G. p 0.25 12 

N. Omo Arbaminch lUna 3/1996 I ()()()..II 00 G.p 15.28 20 

Amarokclc Am"" 111997 1370· 1400 G. p 0.2 7.3 

Gcdco Wonago 311997 1140-1680 G. p 0. 15 0.1 

N.Omo DalllQI woydc 1992 1400- 1600 G. p 39.2 32.6 

N. Omo Damot woyde 1994 1400- 1600 G. p 0.7 26.8 

N.Omo Damot woyde 199' 1400- 1600 G. p 0.32 16.5 

Source: SRVL, (1996; 1998), G. p: G. pallidipes. N. Omo: Nonh Omo 
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Tab le 3. Tsetse and trypanosomosis survey I fO 
rcsu I 0 mo belt 

Zoo< Wereda MonthfYear 
N. Omo Kinoo.Koycsha "96 

Alti,ude (masl) TIC'tk filCClCS Flaf!nplday Prn'aknec (%) 
N. Omo Kocho I()()()..I~ Gf 21 20 511997 1160-1120 G p 2." 
N. Omo Daramalo 

~'''' 
G. '" Slib 0 .. 17 

980-1700 G p 001 
Gf 2.56 

N. Omo Lomma 1011997 G. '". sub 0.027 22.98 
1000-1500 G. ,". SlIb 008 

N. Omo Goff. 611997 91 0-1)00 
G·f 061 " G.p 0. ~7 

Konso Konso (woyi.o) 9 /1995 G.f Oll • .... ' 00 G.p 15 10 N. Omo Gora luna 411998 1400.1 600 Gp 

Gurage ""ho V,,,, G.f 20 ' 7> 
1500· 1650 G. ,". slIb O' " G.p , 

Kera-sheka Ginbo 111998 
G.f ) 

1350-1460 G. '". Slib 0.16 Veld 211998 1150-1650 G., 0.' " South Omo Maki valley 1111989 600-800 G., 1 08.~ 8 .] ] 
G. (OIIg 10~ 

SouthOmo Ii_ 5119% 450·800 G., 2.' ' .6 
G.f " lIadiya So", ]/ 1996 1400-1500 G.p 0.12 6.' 
G.f 0.7 

N.omo Lomma 1011994 1000-1 500 G. m. s"b 0.77 
G.f ) 18.71 

N. Dmo Kindo Koysha 1211994 )000-1400 G., OJ' 
G.f 053 11.5 

N. Omo Kindo Koysha 1111996 1000·1400 G. m. , ,,b 0.21 20 
KAT Tambaro ]11995 1320 - 1760 G.p 0.1 5 6.' 

0.05 
N. Omo 8<>'000 211995 1120·1470 G., 0.06 19.0 

G.[ 0.' 

Source: SRVL, ( 1996; 1998), G. f G. /uscipes. G. p: G. pallidipes. G. m. sub: G. m. 
submorsilans. G. long: G. fongipennis, KAT: Kembata Alaba Tambaro, N. Orno: North Orno 

Table 4. T~:r~anosomos i s surve~ result in Gamu Gofa 
Wereda Sample size To T, Ib Mixed Prevalence (%) 

Gardula 265 " 9 3 3 15 

Arba Minch zuria 1184 III 45 21 JO 22 

MerabAbaya, Kucha 229 J9 18 2 5 36 
and Deramalo 

Gofa 184 49 2J 2 2 49 

TOlal 1862 228 95 28 " 25.08 

Source: Argaw and Abebe (1988), Tc: r. congolense. Tv: T. vivax. Tb: T. bnlcei, 
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Table 5. The ratio between different t • rypanosomes In animals at Omo and Rift valley belts 

Wereda Tsetse belt Positive 
sam~les 

T. congolense T. "iwu T. bruce; Mixed 

Kindo Omo 
Koysha 

132 75 50 7 

Arba Rift valley 95 
Minch 

60 30 5 

zuna 
Sodo zuna Rift valley 82 25 
Damot Rift valley 

55 2 
35 17 9 8 I 

woyde 
Tambaro Omo 9 4 4 I 
80loso Omo 30 16 12 2 
Hamer Omo 10 10 
Total 393 207 160 8 18 

Source: SRVL (1996; 1998) 

Table 6. Trypanosomosis survey result of Rift valley belt 

Site Sample size Positives Tc Tv 1b Mixed Prevalence 

(%) 

Eastern 663 • 175 117 36 12 10 25.9 

Abaya 

Eastern 650 .. 61 39 13 5 4 9.4 

Abaya 

Total 1313 236 156 49 17 14 17.97 

Source: Mutun et al. (1999), .. <1600 masl, .. 1600·2000 masl, Tc: T. co"go/ense. Tv: T. \,jmx, 

Tb: T. brucei, 

2.S. Pathogenesis of trypanosomos is 

The pathogenesis of trypanosomosis is however, rather complex and depends on the 

trypanosome species and the species of the transmitting vector as well as on the resistance of the 

host. On the other hand, it is bel ieved that the parasite releases tox ic substances when it is 

destroyed with in the circulatory system it damages the lining of blood vessels. In some cases, 

the sudden release of large amounts of such toxins triggers a chain of reaction, which produces a 

shock like syndrome (Seifert, 1996). 
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Anaemia appears with pro' ' . 
" gressmg paraSltaeml3 and there is lysis of large numbcn of red blood 

cells resultmg In a drop in PCV (Coe 
tzcr el 01., 1994). MClabolic disorders are obsen'Ui in the 

host due to a trypanosome . d d h h . 
In uce ypol yrOld statu (Abebe and Eley, 1992) and plluiuuy 

dysfunction during Irypano,omo· (Abebe 
SIS et 01., 1993a: Abebe el oJ .. 1993b). The ability of 

trypanosomes to change their surf: ' . 
ace coat antigen contmuously leads to the exhaustion of lhe 

an tibody production of the host leading to immunosuppression (Brown et al .• 1990). 

2.6. Diagnosis of trypanosomosis 

The diagnosis is important both in clin ica l med icine and epidemiological investigations. The 

disease shows a variety of clinical man ifestations, which are also common to other diseases. The 

disease may run an acute. chronic or sub clinical course and fever can be observed which can be 

intermittent due to the variation of parasitaemia, and if the ani mal survives, the disease becomes 

chronic and there is development of anemia and emacialion (Blood el al .. 1989). Anemia, fever 

and loss of condition are important parameters, which are routinely used for the tentative 

diagnosis of trypanosomosis in areas where the disease is endemi c and laboratory services arc 

not available. However clinical signs of trypanosomosis arc not pathognomonic to Ihe disease 

and diagnos is is solely attained by parasitological methods like dark ground phase contrast buffy 

coat technique (Murray et al., 1977), which can be used under field condition to detect the 

presence or absence of trypanosomes and trypanosome species are identified from thin or th ick 

smears of positive samples. Generally trypanosomosis is a chronic disease and parasi tologica l 

techniques used to diagnose trypanosomosis are n01 fairly sensitive in detccting most of 

infections thi s is because, trypanosomes are oOen scanty in the perfe ral blood at chronic slage of 

the disease, whi le T. congolense is main ly confined to the blood. T. v;wu and T. bruce; occur 

also in body tissues such as the lymph nodes, the chamber of the eye as in case of T. vivQX and 

the central nervous system as in case of T. bruce; (Uilenberg, 1997). 

Serologica l methods, which may have advantage over direct methods and app lied to detect anli 

trypanosome ant ibodies are very sensitive bu t oOen show too many false positive cases as a 

result of the persistence of anti trypanosome antibodies after treatment. It was also nOI possible 

10 di fferentiate between T. congofense, T. vNa:c and T. bnJcei. Morcover, the serological tests 

lucks well defined antigens necessary fo r designi ng si mple and accurate tests Ihnt are easily 

adaptable fo r field use (Voller, 1977). Tests used for detection of circulating tryp3nosomal 
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an tigens arc more sensitive means of diagnosis and could increase the reliability of detection of 

current infection in animals. This tcst can detect the rel apse infections in ammals undergoing 

trypanocidal drug therapy during a period at which it is not possible to isolate parasite from the 

periphcral circulation. Species specific monoclonal anti bodies have been widely tested and 

distributed to Nati onal Agricultural Research Systems (NARS) in Africa for the diagnosis of 

trypa nosomosis. It has, however, become apparent recently that the sensitivity of this t)'pC. of test 

is not as high as it was claimed, and even positive results are not reliable (Eisler et al. 199 ) 

The o ther diagnostic tests are molecular lests, which demonstratc the occurrence o f sequences of 

nucleotides, spec ific for a trypanosomc subgenus, species or even type of strain . 111ese tests 

detect parasi tes in the mammal ian hosl as well as in the insect vector and they can onl y be 

carried out reliably in well equipped laboratories by specifically trained sia ff, and are slill mainly 

research lools ( Geerts and Holmes, 1999). 

2.7. Tsetse and trypanosomosis control 

At the moment, there are different proven and effcctive tsetse controU eradication methods. 

These methods are aerial spraying, ground spraying, odor baited and non-insecticide 

impregnated traps, insecticide impregnated odor baited traps/largets, Steri le Insect Technique 

(S IT), insecticide treated cattle, and use of trypanocidal drugs (Jordan, 1986). 

2.7. 1. Vectoreontrol 

Sequential aerial spraying has been used to treat several thousand km2 in Botswana, Kenya. 

Nigeria, Somalia, Uganda, Zambia and Zimbabwe with varying successes. Aerial spraying can 

be used to treat large areas rapidly and is particularly appropriate in epidemic situations 

(Allsopp, 199 1). 

The first attempts at control of tsetse using insecticides were by ground spraying. It has been 

. . many parts of Africa (Allsopp, (99 1). However, spraying using used wilh great success 10 

. . . ecticide is environmentally polluting and ground spraying is banned persistent and long actmg lOS 
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throughout the continent. Apart from this. the technique 15 too labonou.!! and costly (Allsopp. 

1991). 

Despite successful field trials, livestock fanners and national governments In Afnca ha\iC been 

slow to embrace traps and targets as 11 means of tSetse control.The reasons for thiS were 

difficu lt ies associated wi th deployment and maintenance of tmps and targets over large and oRen 

inaccessible areas and the cost of odor altractants and insecticides (A llsopp, 1991) 

Insecticide treated cattle offer nUmerous advantages over odor-bailed traps and mrgets Cattle are 

used as moving targels and hence no cost on odor baits, besides callie can be moved 10 spray 

races or dips rather than staff traveling to widely dispersed Imps/targets. However. fl y-canle 

contact is necessary if tsetse flies are to be controlled. This requi res ahemattvc menns of 

protection o f cattl e usi ng prophylactic trypanocidal drugs when they arc fi rst introduced In to 

tsetse infested areas; and consequently, accepting a low level of disease incidence. The techntque 

was fie ld tested and found successful in a number of African countries such as Ethiopia (Keno 

and Mengistu, 1995), Zimbabwe, Tanzania, Zanzibar. Kenya and Rllrkina Faso (FAO. 1992). 

The val ue of eradicating tsetse from Ihe vast tsetse infested areas usmg the SIT lies to large 

exten t on the economic justification and on its sustainability. The benefits of tsetse eradtcalion 

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

sustainability of the operation which in tum is dependent on whclhcr or not re-invasion of the 

cleared areas does not occur. SIT was applied in large sca le tsetse eradication programs in 

Burkina Faso and Northern Nigeria (Jordan, 1986). Perhaps the most notable example of the 

success of the SIT, after tsetse popu lation suppression wilh targets and pour-ons, is the case in 

Zanzibar where G. ausleni has been eradicated from the Island (Vreysen el 01. , 2(00) . 
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2.7.2. Trypanosomosis control ,. 

2.7.2. 1. Use Oftrypanotoleram livestock 

It is well known that genetically dete . cd · . nmn Innale reSIStance of many dIseases occurs 10 ann11l ls 
populations which have been sub'ccI t I I . ~ 0 natura se cellOn by exposure to dIsease pressure over 

many generations. Taurine (humpless) breeds of callie were the firsl to be IOtroduccd 1010 Africa 

AI present, they pers ist in the sub humid and humid northern parts ofsub-Saharon Africa where 

Ihey live and produce in tsetse areas (Uilenberg, 1997). Such taurine breeds such as N' Dama, Irc 

now mainly confined to West African, from Senegal to ' igcria. Apart from cattle, breeds of 

sheep and goats living in tsetse areas arc also relatively trypanotolel1lnt. This is particularly true 

of the Djal lonke sheep and dwarf goats in Wesl Africa (Uilenberg, 1997). 

2.7.2.2. Use of trypanocidal drugs 

Whi le tsetse control has been successful in several African countries (Jordan, 1986) and usc of 

trypanotoleran t livestock is the basis for livestock dcvelopmcnt in many countries of Wesl and 

Central Africa (d ' lteren elol., 1998), Ihe major strategy used to control bovine trypanosomosis 

in sub-Saharan Africa is based on trypanocidal drugs (Percgrine, 1994). Chemotherapy of 

trypanosomosis in domestic livestock is at present dependcnt upon the salts of a relati vely small 

number of synthetic compounds; namely, homidium, isometamidium, diminazenc and 

quinapyramine. However there arc reports of drug resistance in T. co"go/ellse and T. vi l'a.t' in 

many parts of Africa (Peregrine el 01., 1994). In other words, trypanasomosis control using 

trypanocidal drugs is Ihe only approach possible fo r tcchn ical, logistic, financ ial or ecological 

reasons in most African countries. It can also be argued that canle on ly occur in many pans of 

Africa because of the availabili ty of trypanocidal drugs (Jordan 1986). If trypanocidal drugs are 

properly used, they can provide a cost effective and sustainable approach to trypanosomiasis 

control (Trail et 01., 1985). 

Drugs can be highly effective provided they are continuously avai lable and treatments are given 

regularly and at appropriate dose rates. Moreover, drugs can offer the possibility of reduc ing the 

disease to level where infested land can be exploited most economically with minimum risk of 

contracting trypanosomosis. However, if sufficien t intensity of land use docs not result 
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following treatment of animals wi th trypanocidal drugs and tsetse habitats remain, then the 

presence of cattle can even cause an . . h .. . 
Increase 10 t e number of nics. TIlls IS because treated 

animals wi ll serve as readily available SOurces of blood I n' Th r h f mea to tsetse ItS. erelore, I e use 0 
drugs to protect cattle owned by peasanl r Id be .. . 

larmers cou mOSl efficacIous In such circumstances 

when it increases the amount of land in effective cultivation, which in tum decreases the amount 

of suitable tsetse habitat (Jordan, 1986). 

2.8. Drug resistance 

When modem trypanocidal drugs fi rst became available, there were hopes that they wou ld result 

in increased cattle production in tropica l Africa. But they have several short comings such as 

delayed toxicity, severe local reactions and drug resistance (Whiteside, 1960). 

Under fie ld conditions, some of the factors resulting in resistance in cattle are repeated use of 

drugs (Leak, 1999), too small doses, underestimation of animals weights, an abscess at the site of 

injection (hard, 1981), and under estimation of local trypanosomiasis challenge leads to drug 

resistance (Jordan, 1986). Moreover, irregu lar treatment with chemoprophlactic or termination of 

the treatment while the animal is still exposed to the infection and if prophylactic drugs are given 

to an infected animal instead of curative drugs (Itard, 1981; Jordan, 1986). 

In Ghibe Valley, South west Ethiopia where G. paflidipes, G. jiJsci'pes and G. m. submorsitafls 

are prevalent species, All 12 cases produced infection wi th T. congoJense showed resistance to 

treatment with diminazene aceturate at dose of 7.0 mglkg bw, 92% of infections were also 

res istant to isometamidium chloride at a dose of 0.5 mglkg bw and homid ium chloride at a dose 

of 1.0 mglkg bw (Peregrine et 01., 1994). 

In southern region drug efficacy studies with I mg/kg, 3.5 mg/kg, and 0.5 mglkg bw, ethidium, 

dim inazene and isometamidium showed that 18.4% and 35.4% of cattle were infected with 

recurrent paras itaemia by ten and twenty days respective ly (Habtewold, 1993). 
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2.8. 1. Mechanisms and genelics of resistance to trypanocldes 

2.8. 1.2. Isometamidium 

Peregrine (1994) showed that the trypanosome kinetoplast is the prunary site of isometamldlUnl 

(ISMM) accumulation. The mechanism ofrcslstance to IS 1M. however, IS Icssc lc:ar. Decreased 

leve ls of drug accumulation have been observed in drug resistant populallons of T congolense. 

Recen tly. Mulugeta el al. (l997) showed that the maxmlal uptake rates (Vrnax) of ISMM in 

res istan t T. congo/elise were significantly lower than in sensitive populations. Although 

contrad ictory observations have been reponed on the genetic stability of ISMM resistance, recent 

field observations in Ethiopia, based on cloned popula tions. showed that the drug-resistant 

phenotype of T. congo/elise had not altered o,'er a period of four years (Mulugeta el 01 .• 1997). 

2.8. 1.3. Homidium salts 

Although thei r nlutagenic acti vity has been known for along time. homidium chloride and 

especially homidium bromide or ethidium are still widely used as trypanocidal drugs. The 

mechan ism of their antitrypanosomal action is nOt well understoo(J. The mechanism of resistance 

by trypanosomes to these drugs is unknown. There are indications; however that it is similar to 

that described fo r ISM M (Leak, 1999). 

2.8.1.4. Diminazene 

Although diminazene probably exerts ilS action at the level of the kinetoplast D A, this has not 

been proven in vivo, and other mechanisms of action cannot be excluded. The molecular basis of 

resistance to diminazene in trypanosomes is not clear. Similarly to ISMM, contradictory repons 

have also been published on the stability of resistance to diminazene. Mulugcta el al. ( 1997), 

however. showed that the phenotype ()f multiple drug-resistant (including diminazcnc) T. 

congolellse remained sTable over a period. of four years. In conclusion, it is clear that much more 

work is required in order to elucidate (he mechanism of resistance 10 the three current ly used 

drugs (Geerts el al., 1999). 



3. MATERIALS AND METilOD 

3. 1. Study area 

Bol050 Sore wcrcda: It is one of the wcredas of S 'NPRS located along Omo nver (Fig. J). The 

altitude ranges from 700 (Omo ri ver) to 2370 (Zaba mountai n) masl Bolo5O Sore wcredlt has 

livestock popu lation of 113,939 callie. 66,508 sheep. 6,44 1 goats, 116 horses. 43 mules and 

4897 donkeys. Livestock species arc bovine, caprine, ovine and equme (mule, donkey, 

horse).Thc predominant species in the area is bovine. Li vestock rnanagcmenl system is mixed 

fanning system. The study sites arc Iwo lowland peasant associations (PAs) (Badayc and 

GadaJa) of Bol050 Sore wereda. The peasant associations where Ihe study was conducted are 

located at 75 km distance from Soda Regional Veterinary Laboratory. The study sites were 

selected due \0 road accessibility during wet seasons, high prevalence of Irypanosomosis and 

short distances from regional veterinary laboratory. These areas lie along Omo river valley. The 

altitude of study PAs ranges from 700 (Omo river) - 1600 masl (Doloso Sore \VOA). 

Mechancho ri ver of Badaye PA, Woybo and Ajacho ri vers of Gadala PA are tributaries of Omo 

ri ver. 

The local hu man population is principally engaged in livestock crop (mi xed) famling system. 

Cattle. goats. equine and poultry are onen kept in the study PAs.The cattle populations of Gad ala 

and 8adaye were estimated 10 be 2600 and 2400, respectively. The an imals in the area mainly 

depend up on communal grazing fields as feed source and wateri ng poi nts arc the tri butaries of 

Omo river. The community use to grow crops which are early maturing. high yielding and 

draught resistant. Major crops growing in the area arc maize. teff, ginger. sweat polato, ensel 

and others are common. 

Tsetse transmitted trypanosomosis is the priority disease in the lowland areas along the Orno 

river.Tsetse and trypanosomosis survey undertaken in 1996 by odo Regional Veterinary 

Laboratory revealed 19.02% prevalence of trypanosomosis and the catches of C. pallidipes and 

G. fuscipes were 0.06 and 0.42 flics/trap/day. respectivel y. Communities of these areas use 

trypanocidal drugs for the control of animal trypanosomoses. However. studies conducted on 

asscssmen t of trypanocidal drug efficacy rcvealed the res istance of Irypanosome species in the 

region. 
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As the climate is mainly influenced by altitude, metrological data. rt:COrded from 19 2002 It 

town of Arcka of 8010so Sore wereda revealed the range of , \'enge annual values of 24.6-

26. 1
o
C and 11.4-14.90C maximum and minimum temperature, respectively. The mean annua l 

rainfall ranged from 101- 1 S8 nun. There are two main seasons,The n iny and dry 5e&SOOS cxtcod 

from November to February and March to October, respectively (801050 Sore WOA), 

Dense and light bushes dominate the vegetation of Gadala PA. Different villages of Gadal! PA 

have similar type of vegetation. The vegetations of Badaye PA consisted of open woodland 

savannah. 

There were various types of wild ungulates in the area: Tragelaphus scrip/us (bush buck) : 

Phoeociloefus aethiopicus (warthog); POlamochoerus parcus (bush pig); lfippotradus niger 

(antelope); Pan/hera pardus (leopard) and others were common. 
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Figure I. A map of Ethoipia showing the study area 
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3.2. Study design 

3.2. 1. Sample Size 

Totally, 1,509 samples were collected during the study period. A lotal of380 and 369 caule from 

both PAs were sampled in each of the fi rst three rounds and in the fourth round study, 

respectively. The first round sample was collected in October 2003, which represented LWS 

(late wet season). The second round sample was taken in December 2003, which represented 

EDS (early dry season). The third round sample was taken in February 2004, which represented 

the LDS (late dry season). Finally. in the fourth round samp le was collected in April 2004, 

which represented EWS (early wet season). The sample size was decreased in April 2004 by I I 

cattle because; communities were occupied with fanning acti vities and became reluctant to 

submit their cattle for bleeding, respectively (Table 7, 8). 

Samples were collected from all four and eight villages of Badaye and GadaJa PAs by usi ng 

simple random sampl ing method respectively. Only caule were sampled from one and two 

villages of Badaye and Gadala PAs in each season respectively. The sample size is determined 

using 95% level of confidence and expected prevalence was 19% oftrypanosomosis with desired 

absolute precision 4% and simple random sampling method was used. 

n = 1.96'pexp (I-Pl 

d' 

n = required sample size 

pexp = expected prevalence 

d = desired absolute precision 

P = prevalence 
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Table 7. Samples collected fo r parasi tological survey at Gadala I)A 

Season Villages Sample size Cattle population 
LWS East Ajora 90 303 
LWS Sangana Woybo 87 294 
EOS Gada la Woyba 92 310 
EOS Lower Ajacho 94 317 
LOS Gadala Ajacho 109 36 
LOS Lower Samine 85 287 
EWS Gadala Ajora 93 314 
EWS Upper Samine 120 405 

Source of cattle population: Gada la peasant association development agent, L WS: late wet 

season (October), EWS: early wet season (April) EOS: early dry season (December), LOS: late 

dry season (February) 

Table 8. Samples collected for parasitological survey at Badaye PA 

Season Village Sample size catlle population 

LWS South Badaye 203 659 

EOS West Badaye 194 . 630 

LOS Kirko 186 605 

EWS Solko 156 506 

Source of catt le population: Badaye peasant association development agellt, L WS: latc wet 

season (October), EWS: early wei season (Apri l) EOS: earl y dry season (December), LOS: laIc 

dry season (February) 

3.2.2. Study type 

Study type was questionnaire, cross sectional and longitudi nal Interview was made once using 

prepared questionnaire formal. In cross sectional studies seasona l tsetse and trypanosomosis 

survey was incl uded. For cross sectiona l studies the samp les were collected four times: in 

October 2003, wh ich represented L WS (late wei season, in December 2003, which represented 

EDS (early dry season), in February 2004, which represented the LOS (late dry season) and in 
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April 2004, which represented EWS I' 1 ) . . . ,ear y wet SC3S0n . Longltudmal studies were undenaken In 

October 2003. 

Questionnaire 

Eighty individual farmers were interviewed from both PAs using prepared questionnaire formal 

(Annex 1). The following infonnal ions were coll ected: hi story of tsetse and u-ypanosomosis, 

drug res istant problem, treatment freq uency of trypanocidal drugs, seasonal abundance of ammal 

feeds, seasonal grazing si tes and watering points, types of game animals, seasons of cash 

avai lab ility to purchase trypanocidal drugs etc. 

Cross sectional stUdy 

Entomological survey 

Tsetse fly density follow up was made once in each season and totall y four times (October and 

December 2003 and February and April 2004) with in a study period. For savannah and reverine 

species biconical traps baited with cow urine and acetone were pos itioned for 48 hours at 

seasonal grazing areas and watering points of both PAs (Gadala and Badaye). At Badaye PA, for 

savannah tsetse species 18 traps were positioned at each seasonal grazing areas of South Badaye, 

Solko, West 8adaye and Kirko villages during LWS, EWS, EOS and LOS respectively. For 

riverine species of tsetse fly 2 traps were positioned at tributaries of Mechancho ri ver and 

Mechancho river watering points at above mentioned vi llages during L WS, EWS, EDS and 

LDS, respecti vely. 

At Gadala PA out of 8 vi llages 4 are along Woybo ri ver and the others are along Ajacho ri ver. At 

each village seasonal grazing areas and watering points of Gadala PA 8 and 2 traps were 

pos itioned during LWS, EWS, EOS a.nd LOS, respectively. All villages of Badaye have similar 

altitude and vegetations.The villages of Gad ala also have similar altitude and .... egetations except 

different watering points. The .... iII ages along Ajacho and Woybo rivers use Ajacho and Woybo 

ri vers watering po ints through oul the year, respecti .... ely. 

Thc sampling of tsetse populations was carried out in order to study the di stribution of tsetse 

species and 10 get apparen t density, since there are no alternati .... e and eas il y used means to do so. 
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For this purpose the bieD ' I (Ch II · d . . , mea traps 3 ler an UV1csslcre, 1973), whICh afC the most widely. 

used traps for sampling tsetse nics wcre used. The portability and ease of setting Ihis lrap are 

practically use fu l when sampling. 111C traps were siored in a clean nnd dry place. Before they are 

sct, they were checked carefully to make Sure that there are no holes or tears In the malenal, 

pa rticularly in the net cone or in the cages. Prior to selting traps, vegeuulons were cleared with '" 

a SCI rad ius around the Irap to standardize visibility orlhe lrap (FAO. 1992). 

All Imps were sct at the same height above ground level. The cnught flies wcrc adequately 

protected from ants by coating pan o-f lrap supports with car grease. A needle and thread, were 

carried to repai r any minor damage on the trap. Cow urine (1 00%) and acetone were used as 

attractants for tsetse flies. The hole of dispenser for acetone was a diameter of 2·6 mm in order 

to get a release rate of more than 150 mg/h and the hole of dispenser for cow urine was a 

diameter of about 45 mOl in order to get a release rale of about 1000 mglh (FAO, 1992). The 

collected catches of tsetse flies were identified, sexed, counted recorded. Moreover bi ti ng nics 

(tabanus) were also counted and recodcd as well. 

Parasitologica l survey 

Blood samples were collected randomly from caule of Badaye and Gadala PAs during study 

periods (Table 7, 8). It was collected from the ear vein by using sterile blood lancel and capillary 

tubes. A pair of hepamized capillary tubes were fi lled with blood from animals to l/o of their 

height and sealed at one end wi lh crystal seal. The capillary tubes were loaded on the micro 

hematocrit centrifuge symmetrically and centrifuged at 12000 rpm for 5 minutes (Murray er 01 .. 

1977). Packed cell volume (peV) was detennined using hematocrit reader (Woo, 1969). Aner 

the PCV was read, capillary lUbes were broken J mOl below the bufTy coat 10 include the red 

blood cell s layer and the content were expressed on microscopic slide and mixed and covered 

wilh a 22x22 mm cover slip. The conCent was examined under x40 objective using dark ground 

buffy coat technique (Murray et 01., 1977). From positi ve samples thin blood smears were made, 

fixed with methanol for 5 minutes and stained with Giemsa solution for 30 minutes nnd 

examined using oil immersion under x I 00 objective to detect the species oftrypanosomes. 
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Longiludinal siudy 

During cross seclional study, in the begini ng of October 64 zebu elude with trypanosome 

infections were selecled from South Badaye (Badayc PA), East AJora Ilnd Sangana Woyba 

villages (Gadala PAl to asses cur-Hive/prophylactic effect of isometamidium chlonde ( Imglkg 

bw. The areas were selected because of infonnalions gnlhered from wereda vetennary clinic. 

SRVL and moreover, in order to conduct aClivi tics together with seasonal lStlSe and 

trypanosomosis studies program. According to cuhure of communi ties, each aOlmal has ItS own 

name. Based on this each of the 64 cattle name and owner's nnme were registered III order to 

ident ify easily during monitoring days. Cattle were treated intramuscularly with isomctamidium 

chloride (Trypamidium Lot. No. IV 384972 A Rhone Merieux, Frnnce) (I mgt kg bw). For 

calculating treatment dose, the body wcigtlls of each of the study cattle was estimated before 

treatment using tapes for measuring heart girz (Arora e/ al., 1981). Treated animals were 

moni tored on IS, 30, 60 and 90th days post-isometamid ium chloride block trea tment. The pev 

value of each sample was delennined and the relapse cases were also recorded (Annex 2). 

Paras itaemic an imals were treated with 7 mglkg bw of diminazcne aceturale and excluded from 

study. 

3.2.3. Data analysis 

Statistical analysis were employed wilh Stata 7.0 so ft ware fo r data management :md ana lysis. 

The tested hypotheses were seasonal apparent density, prevalence of trypanosomosis. pev 

value, the relation between tsetse apparent densi ty and prevalence of trypanosomosis, the 

relation between PCV value and prevalence of trypanosomosis, frequency or trealment wi th 

trypanocidal drugs and dependency on veterinary clinics and others were tested. Kinds of 

descripti ve statistics which were used arc standard deviation, con fidence inter.·al, mean, rate, and 

frequency analysis. Kinds of ana lytical statistics, which were implemented, were Chi-square 

tests, t-test, regression and correlation analysis methods. 



4. RESULTS 

4.1 Questionnaire 

Most of elder farmers rcsponded thai they knew the dlscase Irypanosomosis in the I~wlands of 

801050 Sore wcreda for the lasl 40 years. Since then trypanosomosis became a major cOlIstr3.int 

to livestock production and producti vity in the area, As they responded prior 10 introd uction 

(with in 5 years time) due to lack of knowledge about disease and trypanocidal drugs high 

morality was registered. Most of the interviewed fa rmers claimed the disease did nOI respond to 

different types of trypanocidal drugs for the last 20 years and its magnitude is increasing from 

time to time. 

Different types of livestock are kept in the study site. These are cattle, goats, sheep, donkeys and 

mules. Cattle and poultry are the most predominam li vestock in the area. Cattle herd size of 

respondents in the study area was found 10 be between 1- 10 and the average herd size was 3.36. 

Free grazing covers highest propon ion (97.5%) of the livestock feed at Badaye IlA. AI Gadala 

PA onl y free grazing, free grazing and tether and only tether cover 66.6%, 30.6% and 2.8% of 

the livestock feed, respectively. Livestock watering points were more close to grazing areas (1-3 

km) except watering points (Mechancho river) of Badaye PA, where during the end of early dry 

season and latc dry season animals move as long as 5 km. Li vestock of Badayc I)A usc grazing 

area as far as 5 km from 8th 
- )rd month. From 4th -7 th month they use grazing area around 

homestead. The an imals of Gada la PA use watering points of Woybo and Ajacho rivers. 

Seasonal livestock feed abundance is indicated by Rapid Rural Appraisal (RRA) technique 

(Snow and Rawlings, 1999) (Fig. 2). 
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Figure 2. Seasonal livestock feed abundance as indicated by RRA 

Rank = low abundance: 1-3, medium abundance: 4-6, high abundance: 7- 10, 
151 month = January 

Almost all interviewed community members ranked trypanosomosis as most economic important 

disease of cattle fo llowed by blackleg and anthrax. The interviewed community members 

claimed trypanosomes have got clinical sign of diarrhoea, emaciation, reduced appetite, 

weakness, low milk yield and reduced draught power. According to community members 

response, trypanosomosis occur through out the year. However, its magnitude of occurrence 

depends on the type of season. About 65% 06 Badayc and 70% of Gadala respondents said that 

the magnitude of occurrel}ce oftrypanosomosis becomes high during wet season and out of them 

79% and 71.8% agreed that the magnitude of occurrence increases duri ng early months (May 

and June) of wet season, respective ly. 

About 92.5% and 75% of Badaye and Gadala PA community member respondents said that the 

trend oftrypanosomosis is increasing, respectively. According to questionnaire, 77.5%, 20010 and 

2.5% of both PAs sick animals were treated by smugglers. owners, and veterinary personnel, 
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respectively. Those who depend (2 .5%) On veterinary personnel arc only from Gadala PA~ 
Personnels involved in the: treatment of livestock are " d" ed " " " 3 10 Icat In rlgure . 

Figure 3. Personnels involved in the treatment of animal trypanosomosis 

Vel. personnel 

Smugglers 

The common trypanocidals used in the arca were diminazenc accturale followed by ethidium 

bromide. They use ethidium bromide especially for pregnant animals and milking cows. 96.2% 

of interviewed community members from both PA's responded that they use appropriate dosage 

(one sachet of diminazcne acelurate or one tablet of cthidium bromide) per adult animal . With 

regard to treatment frequency. community members of both PAs responded that they treat with 

trypanocidal drugs an average of 6 times each cattle per year. Concerning about availability of 

money to purchase trypanoc idal drugs through out the year, most of community members 



responded, that they make 2·3 and 7-1 5 days delay to treat their callie .fter observation of 

clinical signs during dry and wet seasons, respecti vely. 

4.2. Tsetse survey 

During the survey periods, three species of tsetse flics were identified. These were G m. 

submorsilofls, G. ["seipes and G. paltidipes. The fi rst two and the laller Species were caught at 

Badaye and Gadala PAs, respect ively. During late wet season (October) one G. fII . s"bmorjirans 

and 13 G. pa/Jidipes were sampled at Badaye and Gadala PAs, respectively. 11lc mean catch of 

G. pallidipes at East Ajora and Sangana Woybo villages of Godala PA wos 0.36 flicsltroplday 

(95 % confidence interval '" 0.2 1, O.54) (Fig.4). The highest catches were registered at East 

Ajora village (Ajacho graz.ing areas) ofOadala PA (Table 9). 

No catches were registered at Upper Samine village of Gadala PA during earl y wet season. 

However, at each of Solko and Gadala Ajora villages two G. m. slIbmorsitaflS and G. pallidipes 

were caught, respectively (Table 9). The rnean catch of G. pallidipes during early wet season at 

Gadala PA was 0.06 flies/trap/day (95 % confidence interval - 0.007, 0.18) (Fig. 4). 
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Figure 4. Comparison of mean catches o f Clo5Sina pallidipes by seasons 

-" u 

1i 
c 
" u 
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LWS EDS LOS EWS 

Seasons 

LWS: late wet season, EDS: early dry season, LOS: late dry season, EWS: early wet season 

Table 9. Tsetse flies and tabanids catches during late and early wet seasons 

PA Village Season Altitude (masl) Tsetse fl ies P liesltra2{da~ 
Spp M F Toul T""" Tabanids 

Badaye South 8adayc LWS 1380-1410 • G. m. sub. 1 1 0.G3 0.06 

Gadala Sangana Woybo LWS IJ80- 1420 • G. p 2 0.11 0.05 

East Ajora LWS 1420-1430 • G. p • 7 " 0.6 1 

Badaye Solko EWS 1380- 1410 ' G. m. sub. 2 2 0.05 

Gadala Upper $amine EWS 1390-1420 • 

Gadala Ajora EWS 1410-1420 • G.p 2 2 0.1 

L WS: laic wet season (October), EWS: early wet season (A pril), Flies/trap/day: flies per trap per 
day, G. p: G. pallidipes. C. m. sub.: G. m. sllbmorsita1ls. Spp: species, M: male, F: female, 
• traps positioned at grazing areas 

During early dry season the mean catch of G. pallidipes at Gadala PA was 0.16 flies/tra p/day 

(95% confidence interval = 0.05, OJ) (Fig.4). No catches of tsetse fl y was registered al Badaye 

PA . Whereas during late dry season on ly one G. m. slIbmorsilatls and three G. j uscipes were 

registered at homestead grazing area and Mechancho watering points of Badaye PA J respectively 
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(Table 10). Mcchancho river is the only watering pomt used only dunng late dry season 

(January, February and even up to middle of March if dry season i prolonged). During late dry 

season catches of G. pallidipes were registered at Woyba grazing area and watering points, btu 

no catches were registered at Ajacho grazing areas as well as wa tering points (Table 10). The 

mean catch of G. pallidipes al Gadala PA during late dry season was 0.0 niesltraplday (95% 

confidence interval =- 0.017, 0.22) (Fig. 4). The samples were biased in all seasons in fa"'our of 

females. The mean catches or G. pa/Jidipes was signi ficantly differed (X 2 _ IS, df - 3, P < 0.05) 

between seasons. During study period or different seasons very low catches of tabanids were 

rccorded (Table 9,10). 

Table 10. Tsctse nics and tabanids catches during early and late dry seasons 

PA Village Season Altitude (masl) Tsetse fli es <;r: t iesltra~dal 
Spp M F Total T",,,, Taoomds 

Badaye West 8adaye EDS 1370- 1410 • G. ffl . sub. 

Gadala Gadala Woybo EDS 1410- 1420 G. p 2 2 0.13 0.06 
Lower Ajaeho EDS 141 0· 1430 • G. p 2 3 0.19 
Kirko LOS 1360· 1410 • G. ffl . sub. 0.03 

Badaye 
Kirko LOS 1330- 1350 .. G.f 2 3 0.75 
Lower Samine LOS 1400-1420 G·P! I I 0.06 006 

Gadala LOS 1390·1400 G. p 2 2 0.5 

Gadala Ajaeho LOS 1410· 1420 • G. e. 0.01 

EDS: early dry season (December), LOS: late dry season (February), Flies/trap/day: nies per lrap 
per day, G. p: G. pallidipes. G. m. sub.: G . m. submorsilans. Spp: species. M: male, F: female , 
•• traps positioned at watering po ints, • traps positioned at grazing areas 

4.3. Pa ras itolgical results of cross sectional stud y 

The overall trypanosome infection prevalence in eanle or bath PAs was 15.77% (95 % 

confidence in terval ;;; 14, 17.56). In the beginning of October which represented late wet season 

380 cattle were examined at Badaye and Gadala PAs for the presence of trypanosome infections 

and 18.42% (95% Confidence interval :: 14.4, 21 .9) of trypanosornosis prevalence was recorded 

(Fig. 5). Out of this prevalence 16.3% (95% confidence inlerval - II . 2 1) and 20.9% (95% 

confidence interval = 15. 26) trypanosome infections were registered at South 8adaye of Badaye 

PA and Sangana Woybo, East AjorJ villages of Gad ala PAt respecti ve ly. The hi ghest preva lence 

rate was recorded at villages of Gad ala PA (Table 11 ). 
, 
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Table II . The prevalence of trypanosomas is in early and late wet seasons 

PA Vill age Season Total Positives Tc Tv Mixed Prevalence 
samEle (%) 

Gada la East Ajora LWS 90 19 12 7 21.1 
Sangana Woyba LWS 7 18 II 6 20.7 
Total LWS 177 37 23 13 20.9 

Badaye South Badayc LWS 203 33 19 14 16.3 
Gada la Gadala Ajora EWS 93 5 2 3 5.4 

Upper Saminc EWS 120 13 10 3 10.8 
Total EWS 213 18 12 6 8.5 

Badal:e Solko EWS 156 24 17 7 15.3 
L WS: late wet season (October), EWS: early wet season (April), Tc (T. congo/elise). Tv (T. 
Yivax) , Mixed (T. congo/ense and T. Y;VQx) 

During early wet season 11.38% (95% confidence interval = 9.9, 13.03) prevalence of 

trypanosome infection was recorded at Badaye and Gadala l' As, respective ly (Fig. 5). Out of this 

prevalence 15.4% (95% confidence interval = 12.5, 18.3) and 8.45% (95% confidence interval '"" 

4.75 , 12. 19) were registered at Solko village of Badaye PA and Upper Samine, Gadala Ajora 

villages of Gadala PA, respectively. The highest prevalence was registered at Solko village of 

Badaye PA (Table I I). There was a significant difference (X2 = 4.29, df = I, P < 0.05) in 

trypanosome in fec tion prevalence between Solko village of Badaye PA and vi llages (Upper 

Samine. Gada la Ajora) of Gad ala PA during early wet season (February) . 
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Figure S. The Prevol....... or~ 11)--

w LWS EO 

LW : late weI season ( lober), ElY early ~el ,.",on (IIml) EO. ....Iy city _ 
(December), LD : InlC dry season (Febru.ry) 

At Badaye, during lale wet and early wet """IOn' elimination or letrUa mcd thin f1"ICan 

revealed S7.6% (19m) T congolcns<, 42 4% (141))) T """,.nd 70 '<l7n4) T ronpcnst. 

29.2% (7124) r. l'iwll'infcct. n . rcspecU\cJy (fl 6) Whcrtu 1 \1111 or ami, dunn Ltlc 

and early wet seasons 59.5% (22137) T congo/t.nse,37 . •• (1 4 7) T, '1'\lX, 2~. (1 1)7) ml)'cd 

infections and 66.7% (1211 ) T ('OngoltfUt. 3) % (611 ) T "\'4:U ,"fccuons In auk \IIoere 

identified, respecti vely (Table 11) 



on "'JWO-nn .. l\..t ... 

80 

70 

60 

50 
c Dr 
2 40 c • L 

. 
~ 30 r, ~ , . 

20 

10 

0 
EW IW Ill'> Ill'> 

, 
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n}cu:mhcr), LOS: hue dl')' ltC:"3)()n (l-ebruary) 

I he II)JXlTlOSOmc mfectlon rale In caule al both I'A, (B~ .. )t'.and (,.kUla, "hlrln' (' .. rl~ &oJ 1.&1.: 

dr. ... ca 'iOIl<; was 22.1% (95', confidence mlervl l IX. 2t,1(,) ,md 11 () ·.I"~· "nnIlJ(1k(' 

IIlIenill ~. 14. 15). reSpC'tIl\eJy (hg 5) rhc lryp.1oc~unn h pt(" .. lcn..;e "Iunng (';all, "0\1 1..11(' 

In ,>c<I,>on<; at West 13ada)'t and KIr~o \llIage\ of n.l\I.1)(, p, \44' 22 I~. 1'1(", \oohJcn..C' 

Intci \;I[ 19.2. 25) and h 6', (95';, onfidcncc tnlc"lIl 

On Ihe olher hand. the Il'ypanOSOlllO\. prc\alc:nu: dunn~ e.lrl> UI") ,\(,""UI1 ,at (. 1 .. 1 .. \\,,\~, iUk1 

I O\\l' r Apcho \l l1nges of adal3 PA \\3.'1 19,5,.. (9~·. I.t1l1hdcn\C' mlen .. 1 If, :.I I.u I~.a .-

0 0 (95 I);' confidence mten al 196. 2 4). n: .. petll\ cl) ( r ahlc: 11) 
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Table 12 The prcvalenccofll)_ .... ., ",,,11""111) , 
PA v.llllC s.."k- - /, r. .... -. • 

G*II Gad.ob woyto EnS '1l " " 
, 

It ' " 

1..0 .... 10 AJlCho EllS \01 II .. 7 . " 1 
Toeal EOS 1111 " II 71 

1laJ2)C WC$t Bad.t~ ID.o III< " II 11 1J JoI~ 

lJad.I)'c Klrko LOS .. , , • .. . 
(j~11I I..owct S.mu~ LOS l 17 I: I 70 

Gatbl. AJKho LOS 109 • • • ' It 

Toul LOS 19< 1. I . • I I' 

I'DS ' carly dry Se ... n (December). LOS late dry.....,n ( ~cb<u.vy). r, rr .... p "',,) r. rr 
wvax). MIxed (T. congo/ensf! and T ~' ~YU) 

Wllh regard to IOle dry season, the u')'pa.nosomc In(ccuon prt'e1llmcc rat al I~ n Samanc and 

Gadnla AjBCho vill ages of adala PA Wen: 20-'1 and 2M~, ropcctl, ... cly 111&hcr prn'1llcnc:c 

rates wcrc registered :u Lower AJacho and Lo\lo-Cf mine \11I~aa o«j.cbl.a PA dunn CAli) and 

latc dry seasons, respecth'e!y (TBblc 12) 

The relative importance of differen t Species oftrypanosorllCS dunns e~rI)' and t.IC dt) ~ II 

lJ.daye PA WtlS 72.W/O () 114) T. congo/ens •. 27.91', (1214) T "' .... IUld ) I 13% (S, 16) r 

congo/ense. 56.25% (9/16) T \ 'I\'Q.t, 12.5 % (2116) nm,ed mrCC1lon ropcctl\cly (FI, 6) The 

trypanosome Species prc\ Dlcnce dunng c:arly and bit dr) J,C1lJOn II ·»dILl PA .... u 2'J"Io. 

(28141) T. congo/ense. 29.27'-' (12141) T ,,,, .... 24', (1 .41 ) m .. cd and ., S', (1/1/26) r 
cO"KoJense, 34.60/. (9n6) T \'n'OX. 3. ~ (1126) mixed ,"f«1I0M .... ~rc dl.l-ICnoKd, fC1.ptttl\cly 

(Table 12). Th~ most dommant parasite wu T COltJlO/fflJf' and accounted for bj"' . ... In 0\(1' all 

IIlfcctlons. T. co"goJeflJt contnbuted for 6()'1. (42170), 70',. (59 "84). ~ (21 42) and b9 OS· .. 

(29142) IIlfcctions during latc wet (October), COlly dry (Ix.:cmber). late <II) (~cbruory) and evly 

wei (Apnl) seasons in cllille of both PAS. rC'SpCC'II\cly crahle II. 12) Tbcrt ..... as. IltpUrK&n:1 

dlrr~rence (Xl . 25.20. df 3. p < 0001) In Irypcuuomc Infecllun prc\alc",c bel «n ~ ~ 
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4A. Il ltcnHUol0l:lca l rbulu 

rhc ovcr all mean P "aluc or callie: a' o...b)c and (iad.dI PA" • 2" o. t ~ C«lf'i c: 

,""rvol- 23 . . 24.26) (T.ble 16) 0..1 . rlOl«l caul<. 61 5 bod i'('\ , .' .... .-2. 

Inc mean P V vuluc of canle latc:d dunna carl)' ... ~ .c:.uon (A""I) _*' 2.& b~ I" (' 1'1 

Out of tested callIe. 5907-:, hid P("\: ,,)un of lot Uu.n 2", The IT'It.an SO("\ , \W of 

parasllaermc and aparasltaemle canle Vio (woo LO ~ 206 anJ .H 1 

Iol) 90.6';, and 55"-, of p3ra')llkmlc and lpaf,ult.l('nu< cauk baS 1'('\ ulun c lIun. Jt: 4 

rc\pccllVc:ly (Table 13), 

Table 13, Propon lon of parunaemtC and '~tbl1~mIC uttle of o-b)C and (,.a.1.IlA PA, 

Season No, of Part\Sllael11lC l)amILl(~ml( Aarll ll.kmlC Apua.'lacmk 
can It PCV < 26~, PCV ;.. 26', Ilev < 26', II(-V ~ 26'", 

I' WS 369 38 (906%) 4 (9 4',) I 0 (55',) 14' (", S',) 

IWS 380 60( 5.7%) 10(10 ',) 196(b32',) II" (lb ',) 

FDS 380 77(9 17%) 7 (8 ) ',) 199 (67 2',) \I' (12 ',) 
LDS 380 2 (66.6 %1 14 (33 17 " I 150(44)" 1 1 . (637"1 

L WS: "He wet season (October). EWS early oel ""'JOn (AI"'I) IDS e.vlr df) scuon 
(Deccmber). LDS: laic dry season (February) 

I he mean pev value of eanlc tesled dunng late "" cl \CIIlOn (Oc(Ilhcr) "" a, 2' 42 i', (llble 1 \) 

OUI of tested ca llI e, 67.37'" had I V 'Blues of Ie\ thAn 26', The mCOln P(,V "aJue of 

p.lr3SlIaCmic and aparnslt3cmlC call Ie \loa found 10 be 2023", and 24 I ~',. rt"\j'IC\:ll\cly (I.lhk 

14)_ 85.5% and 63.2% of paras lUlemlc and apan It.lCrnl'- catlle had Il( "\ \ .. Iu~ of I~) th.I.n 

26%. respecti vely (Table 13) 

rable 14, Mean P V value ofparaslUtCmlC and ap.ua ,(aCinic, ca111c by ~a~)fU 

Scason 
PartlSltacmlc 

Me:1n PCV ('I.) Id Dc, 

I ~ WS 20.6 4a. 
LWS 20.23 44 

I' DS 20.05 4 

LDS 2269 49 
I WS laIc \~el season (October). I'W arl) 

(Dccember). LDS I". dry sc.uon (~ebnw») 

" 

25.17 
241 5 
23 4 \ 
2567 

0" \C "'" (AI"'I) I D\ 

H . , 
• • 
I \ 

4 \ 
C'.lJ'I~ d') '<""'.'lft 



TIle mean I) V \-alue of altle Idc.cd cbinna at.) dry .... tDtcc t'('1') 1: - I (lflWc 

15). OUI of 1<slcd callk n 6)·,. had • VII"'" 01 .... 2~' Til< of 

panlSltaemlc and aparasuaemlc caule.... found k) be: 20 0" ~ 2) .0'" rapcnn"( 

14). 91.7"h and 672% of poruol>CmK ..., __ Ilk had Pt \ ...... 01 

2M'-, respectIVe ly (Table 13) The: mean , uloe or cattle &a1td 

(february) was 25.)4';, crable IS). Oul OrlCSttd (;I1I1e, -" . , b.1 P("'V "dun of 

" he mean P V \'Blue of parullACmlC and pIla ILImUC ,..a,1c ... found .., ~ 21 tH*. .ad 

:!~ 67%. respecttvely (Table 14) 66 b ... and 4-.$' of r-v 1lM:TnK and al"""(.actIU(' (: We t....1 

PC-V values of Its than 26'/,. rcs:pectl\ely (Tahlc Il) Caule cumincd du"", atl) dr) t!GIOC'I 

had the lowest mean I) V \'8.lue Totally. 61.5';, of tamplcd a ide hW P<,;\ ulyc a., than 1', 

Kruskal-Walhs hi -square Itst sho\lo'C\! thallhere.". no lanirKMI d.lrCfClkC (X J - 0 101 , d( -

J. P > 0.05) between mean PCV \'Ilues of aulc ICUed dunn, dlffcrmt .uturu .. , 

Table 15. The mean P V value of callie by season 

Scason Mean I' V (%) UlndJ.rd de\'. lion h<qU<nC)' 

WS 226 446 ) 

EW 24.65 475 16'l 

LDS 25.34 447 ) 0 

LWS 23.42 451 \ 0 

Total 24.02 466 1m 

Comparision of mcan J) V values of plra5l1ltemlC and a~lwemlC canle a' Jbdayc aM GWY 

PAs was performed by u mg the: student HtSt There was II. tlllil ueaUy 'Isnelieant d.fTCfctKC (r 

c: 0 .0001) between mean P V values Orpanulllcmlc and aparasllJemlC: canle (Citro dunn 

dIffe rent seasons (Table 16). 



T.ble 16. __ 
Group TO<aI -r..-

Aparasitncmic 1271 241>$ 

Pamsitaemic 2J 20 b7 20 10.2121 

Combined IS09 24 02 2J .24 26 

Difference 19 I J7. 4 b 

4.5. Associ:uion or lr),pnll oso mc prt \ II IC'-"C':t, P V \ l l u (: li nd IJn~t '"plnnl d rn\h} 

The association was analysed for G. pallid/pes, whteh w the pnnc:IJMlI .. C'Ctof It (jlCblJ PA 

Because o f very low calches, the lln:lIySI..... not performed (or G '" l ubmonllDIU and (j 

j llscipes, which were the vectors of lryp;ulO5Omc. SJX'CICS II Ow)'c PA T1w: PfCVIlcncc or 

trypa nosome infec tion was hig.h dunng late \\, cl (20.~) (95~ . confidence interVal 17. 25) and 

ea rly dry seasons (22.04%) (95% confidence Interval I . 26) II C-...bl:t PA In tontmy. the 

preva lence was low during early wet ( 45%) (95% confidence IOterval S.2. '0. ) and lite dry 

seasons ( 13.4%) (95% confidence In terval 10, 16. ) On the other hand. the Ippatmt density of 

G. pallidipes during la'c we' (0.36 n'cs/'nlr>'''"y) (9$% confidence In,m,l 021 ,0 Sol ) ou>ol 

c. rly dry scason (0. 16 nics/'mp/day) (9S';' confidence In,,,,,,,1 0 OS, 0 3) '" hIgher !han ...(1) 

II'C' (0.06 nics/,rap/day) (95 % confidence on'ervol 0.007,0.18) ond I.,e dry __ (0 

nics/trap/day) (95% confidence interval 0.011,022). where the catches .. ere low Th«dc)(C, 

the prevalence of Iryp3nosomosl 10 different seasons wu poIllI\ocly COfTcI~tcd (r 0 S 17t» . Ith 

lSetse calches (Fig.7). 



Figure 7. The relallon bct\t,een pmo .. k:ncc o(try"'"''W4ikW,,,,,,. 
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The resull of siudy conducled dunng dlfferenl se OS revealed th:u .., proportion of mplcs 

dClcclcd parasilOcmic increased P V value decreased Thl Ul(ilUI WI pCV .. '.llK IS 

ncgali ve ly corrclalcd (r - -0.3112) with the pre .... lence O(trypan050nlOSIJ (fo18 ) 



Figure . The relalion bc"'ccn I11W1 PCV \ Iuc one! pr .... lcnc:co(II)1""' __ ioo/'."",_ 

Season 

LWS: latc wet season (October). EWS: early wei ~ (Apol) 1;0 W'ly dry JeUOn 
(December), LDS: Inle dry season (February) 

4.6. Risk factors on trypanoso me prc\'ale:ncc 

4.6. 1. Age 

Samples were stratified according to 'Bc and bMed on Ihl ,dunna ludy lime youn, caltlc (less 

Ihan or equal to three years of age) and adult a u It (&re~ttr than three yat1 of aac) v.cre 

considered. Wi th regard to infections, 16. 7% (1 511096) and 12 3~ (53f41J) In(octlOC\: .. ere 

in adul! and in young amlc, rcspecll\'ely. The proportion of T tongol(lIS~ \Io'lS h1ahcr an aduh 

callie nnd in contrary; the propor1lon of T \"1\'0.(' hlahcr an youna a nle (F.J. 9) 10000\Cf, 

when the age of caule increased the prevllience rate.. also Incf"CUCd (FI .. IO) There: .. u. 

significant ditTercnce (X' - 29.93. df · 10. P < 0001) an lrYJ*lOSOmC an(i l IOn be",,"" 

different age groups. 
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Figure 9. The reil1tivt Importance or dlrrcrml ~ tr, poupo.) 

congolense 



Figure 10. The re!tulon ~ecn lco and ,~_ 
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46.2. Sex 

A comparison of trypanosome infection betv.een males and femald ¥otte made 10 Mow .... hcthcr 

the Infec tion in males w attribu ted to work load In dr.uKht OJ:cn IS "reu (klor or no. Obed 

on this fac lof. the over all trypanosome mfCC1lon prc\-'Jlcnee In males and (emal v.-.s 17 '" 

(95% confidence interval - 14.2, 19. ) and IS % (95~ .. confi<kncc mtenll 124, 17.51), 

respectively. TIle prevalence of lryp;1nosomes In m:lles~. apparently hi her than (emAles 

lIowever. there was no significant dlrrerence (X l 

mfection be tween males and fcomlcs. 

' 9 

. dr I, p > 005) ,n ~ 



46.3. Intmetlon ofnsk filClOr'I 

Logistic regression Itruly,.... wed tQ In the Ind of IIIikt'1IC1 b¢IIoC'ft\ lac:Ion 

According to multivan:ue analYSI lhc: ocW.i r1UJO of lbc 01 ~ '" ... 

difTeren' .ge group 10 e.lrly Wet (Apol). Ia,. ~et (0cwIxr) ond ..,ty dt) 111",,_1 ..,.,_ 

"., I 45. 1. 1 •• nd I 13 limes hlaher d..,,,ha, of 1aI, ~<I Iht>n"'l)~ mp«U,dl rbn< 

\~ as sigm ricant dirrerence (p < 0.05) beI .... cm odd rahn o( tAI( dty.nd all) _(1 lei""''' 

4.7. Lo ngilud inal stud io 

rhe cross sectional study revealed 16.3%, 21 I ~ and 20 '- O(lIy'priInQ.WnlC Infetlloo.tll South 

Oadayc, East Ajora and Sangana Wo)'bo villAges. rupecb \'ely The rroportJOn or tryp&noIOmc 

:'PCCICS (7: congo/CJlse. T. \ 'I\'OX and mixed mfcctlons (T C()lfgo/ttIJ( and T ''f\'Q..r) of InfccloC'd 

cattle were determined pnor to lfC3tmcnt with ~ ItologlcaJ method l~hcatC\S ICl aou 

scctiona l study. At the day 0 of the study. from ~ ~IU\"C: anlmlls 39 (60 9oS-.. ) T «JItgo/~ru ... 

24 (37.5%) T. Ir;V(lX nnd nuxed (T. COllgO/CflSC and T \'Uu.f) ,"(<<flotU .... cre ro.:.urded (Table: 11) 

The 'lUdy nnim,l, were rollowed for 90 days (iby IS. 30. 60 IUId 9O~ p., IIOiosIC11 ond 

haematolog icn l rcsulls are auached 10 nne); 2 AI day 15,30,60 and 90 of the \Iud). out or 

I\ometamidium chloridc trCJted 1l00mais 11 (2656%), 2 (4 26'}. 22 C4 ~) and J (I) ... , 

"ere pars itaemic, respectively. With In 30 dIlytl9 (30%) trypanOIOmt ,"(<<110ft 'Acre dctC\:tcd 

and T. congo/elise contributed (or 895';_ of infections Wuh In 60 mY' .t I (boa 06' ) 

trypanosome infccllons \\cre detected And T ron~/cnj( C(WItnootcd lor i_or IRfa:hlJlft., 

TOllllly. 44 (68.75%) Ifypanosome mr",,"ons ~m deleC,ed donna 90 dot)'> prnc>d IUId T 

CGflgo/t;lIse contribu tcd for 79.5". or alllnfecuonJ (Table 17) 11 &nuNI dcl«lcd J'IoIB-'IlKm~ 

post. trcatment with lsomctnmldlum c:hlonde 'Acre b ttf UCIIIc.d Vrllh ~lmu\I./aw- tcct\lnlc al 70 

m g bw consequently 



T.ble 17. Drug sensi"vny ortzyponaoomcs'a l<bu ,tic Ily , ... , d ·.... . 8IWta _,«ted. tbt IlCiIU tad 
rcale Wlul lSOmetamldIUmchblck(lmctl. ) 

Parameters Days.ncr trc..lmc:nt ToW ddcacd 

Number of canle 

Infection (%) 

T congo/elise 

T \ '/ VQX 

MIxed (Tc & Tv) 
infections 

Number of callie 
parasilacmic 

95% I 

4.7.2. rev find ings 

o 
64 

100 

39 

24 

64 

IS 

64 

26..16 

IS 

2 

17 

JO 

47 

4 26 

2 

2 

60 

' S 
4 9 

IS 

7 

22 

90 

I) 

I 

I 

16.3,39 O.S, 14 S 33.7,642 2 ,337 

1\ 

9 

.. 
SS.9,79 

There was a Sign ificant increase in the average PCV rca(itngs of ,II caule (.umu~ .ncr IS 

(23. 14%) (95% confidence Interval - 12. ,334) and 30 days (2s.7~,) (9S', confidence on":ml 

24 .55, 38.3) of treatment. However, aner 30 days post ISOmctlmldlum chlonde bloc.l 

treatment the haenuuocrit value of exammed caule M'¥C decreased due to dc\clopmcnt of 

lIlfeCliol1s (Table 18). 

Table 18. The menn pev value of iSOmelQmldum chloride Ire. led animal 

Days aOer trea tment Number of examined Mean V ('4) 
cnttle 

0 64 20.19 

15 64 2 14 

30 47 2S.79 

60 45 2391 

90 23 24 2 

9S', 1 

104,30 

12 ,33 ' 

2·' SS, J J 

22 M, 36 4 

72, 42 4 



5. 1) 15 U 51011 

In order to improve the .... cI(arc And I«Wll)' or runt COlDmurulJC'i • AIr ,... IIIIdbW "­

assessing risk and dlllgJ\OSlOg urgent probkml .re nccdcd ror lhe CUIUtOI or humM _ 

aOilnal diseases (VlllSSOff, 1991). Thcrtr~ qvn;homAlt 10 coL1u.t lIl(orm.aa from 

community respondents. rJpld lun'CY of lICbc abu.ndancc. dw rrt"'aIcn« o( tr)~ 

mfCCllOns In village IlVes10d. ( nov. and Ra'klln J. 1m) and '5IUd) on cur .. nc -.1 

prophylactic aCllons of lSOfllelllnudlum chlondc pvc complcmnn.ar"f tau and kd k) 

dl ~cuss ions nnd conclusions about the $evenly of 1Jct.k and ~ prublam en die 

study area. 

The resull of questionnaire revealed that the dllClSe was ~own In \he arca (or about "0 leu. 

and still now considered as a prlonty dlScUe.. Su~e lhm ~IS hampered oVIun.a.1 

production and productivity and resuhcd I comtdcnble toClO economic k»u through moru!.l) 

and morbidity o f drought power In particular and Other 111Ima1\ In ,(ncnl A,. rauh or INI . 

currently despite the high abundance of ammal fcc:ds an the: Ito. lhc avcraac herd "'.e pet 

househo ld lowered to 3.36. lbcrcfore. the prest(\t rcsuh IS 10 .grecmau 'kIth rqxwt ofd'lC'ldtn 

et aI, (19 8) in which he indicatcd WI trypAOOSOmoll I the: mlJor consUll1.nt on InlrNIi 

production in the areas of Afnca. Moreover, It \I; Slnted th3t U')'JWM)IOOlOILI IJ the main (aUK 

of dec line in the number of callie and particularly draught oun (Abcbc lnd Jobrc. 1996) 

The present resultS also re\'enled that the common U')'pOUlocld.1 dru, sou,,", for both PA\ ate 

smugglers, Accord ing to questionnlurc 97.5-;' of siek anmlll ,",ere trntcd by OVlo'lln'\ and 

smugglers, This resuh is similar 10 Ihe SIlU!1110n of the Kola Stwa PA or or ArtNUmnch 1W11 

where cach peasant was amlCd with hiS own synnges and nccdlQ to unt tu caule ...... lI.h 

trypanocidal drugs (Woldyes .nd Abosct. 1997) lI.btc"old (1993) r<poncd that ..,. of tIM: 

most imponant factors thaI cause the failure In the efficacy 01 the lI)Plnoc:kLIJ dNp ulf!d In 

wOlayi ta was ex tenSive drug smuggling prucl1cc:s The n:spondcnu mentioned tNt the trUtmcTll 

delay time after recogniung Ihe clinical Ign of dl.scaJe In nle \I, 2·) dAY' (rom end or lAic 

wei season up 10 10le dry season ( eplcmber · FC'brwry) and 7·1 S dAy (rom wly 'Ad up ~ btl:' 

wet (March to August)scason. The re for the treatment ckhanu lime I lh.at (rom end or lAIC 

\\ cl up to dry seasons Ihey Bct money easily by seillna euh (Rtf" and ICCIOI'kUy dun thew 

seasons due 10 shortogc of amlll3l reub: pardllKmlc callie rapidly k10tC the" body c:oodlhdnS 



and this Siluation rnakC$ them 10 Irat thm aut-",011'-1 ._ p __ • II 
dunng w<, =son (M.reI! 10 A";un) !hey .... , __ ODd -' • 

this season due to availability or reccb pad lIy loGIc &hew body CODrJrtiaD MId or 

they make treatment delay lime up 10 7 and n- I' L.~ Ia 
.... ~ u.yt _1IIOrC 1tc.wJ) .a Ow a. 

frequency of trealment per year was .bout 6 t,tnd per )Qt per rtk ..w • IbM ... 

resull of MUluri (1999) 11 1mb Aba}>. !iouth Eth"'l"l (29 """"J ODd AI... II'''' II 

Pa\\.c. North wesl Ethiopia (llllmcti). 

The resu lts of the tsetse sun.e) mdlcllc::d thai aU or !.he 'Uf'C) atu. ftC IfI,fnkd "",th b('tI,( 

niCS. Three spec ies of t$(lSe Oy 'A m detected dunn, 'Iudy period G palUJiptrJ (, • 

submorsifUtfS and G./uscipcr. The first $pCC1($ and the WI r-.o tp«KS .. ac dno:kd &I (,~ 

and Oadayc PAs respectively. The prevIous surveys indicated the pfCKnCC of Ci pr.z1l#Jjptl~ ud 

G. fi-sc;pes " B.daye PA or Boloso Sore .cre<b (Oulwnl. 1995. RV L, 1996) 1I ..... ct. "'" 

present survey revealed that G paJ/idipu.. replaced b) G '" ,~b.niN7"alU" lUd.tyc PA 

Similar results were obtainl."<i In Glube ville) (Peregnne f:t al • 1994) Three ap«tQ o( tlCUoc 0) 

(G pallidipes. G. ! lIscipes and G It! submormons) \Iocre detected In the \IUcy bet .... ccn Muth 

1986 and November 1992. G. paflldlfH!S was lhe predominant bcbe Ip«1 dcccc:kd lhcrc 

During the study period only G ptl fl,dlp6 WAj cau&ht at Gadal. PA Whcrcu dunna ~ 

previous surveys both G. pallid/pes and G. ruxlpc$ 'Acre rqxK1Cd lhc:rc (8uhanu. 1'195. SRVI .. 

1996). During laic weI season (Oclobcr). 036 nlC:s IlnIpiday . .. ,... ,<ted. Whcttt. Ih< ...rio .. 

survey in Ihe same month (Oclober) rc ... c:nlcd 0.06 nu:sltraplday ( RVL. 1996) .... hleh ...-u ~ .... a 

than the present survey. The reason for IRCrtlsc:d IIpptrenl dC::JUlly In the present 'Uf\C')' m.Jy be 

due 10 restricllon or bush fire by 7.onol administration In the WI 2~3 ),CIl1 atOW'kI A)On f.lI. 

below grazing area of Gadnla PA AnnulI bush fire~ .b ~Iccd In the lteII dunn, pte\, 

ycars and dnmaged suil11ble \'egeullions, whlt h \10m dckmlln, (aclor (or bcbc dl\tnbullOf\l 

(Leak. 1999). In gcncml higher catches of G patlldlpd \lorn: fell tercd dunn, Late v.d 

(Oclobcr) nnd early dry (December) scasons ""In 1.1e dry (Febnwy) and < ... Iy "'<. (Ar"l) 

seasons. These resulls Itrc in agreement wllh the result o( Leak,1 Q/ (1993). II .... as ,tlted thai 

Ihe tsetse npparent density was Inc.reased from cpccmbcr up 10 Dcccmbcr durin, W'C")" 

conductcd from 1986· 1990 at Ghlbe valley. whICh IS urptf pan ofOma \J.lky 

AI present study G. m. submorslfnns V.IS considered an unpocunt ~C'C""" of anuNt 

trypanosomosls Itt Ondye PA. UO\locver, no c.uthes and \'Cf')',.., .... Clk.ha "'"Cte rqu.uttd dun 

early dry season (December) and other Itudy sc.asom (late .... et ka.'O'i (Octobn). cal) _d 



sea",n (April). and I.oe dry ... _ (Fchnw))I. r<>p«t.,. ~ u.._ ... 01 

nOI analysed. Leak. (l999)llso dod not.-Ida G .. "'-" 
low number or flies taugh, 

AI prc",nl study during "'oe dry season (February) a/\u 

\'cgctatlon of home lead I rti Shntcnbcrah d aJ (19'121 Ito 1~1ed tbaiI (j _ • ..J'-",,_ 

OCCUplCS Ihe woodland on lhe noar and odes 01 the Vlllcy and 001). .tuna, tl>c thon .tr, __ 

nfier the bush fi res. dOtS tillS $PCCICi Jet" the heltm of \C'fCUJtc'IIl «XItM lfn lin« U"",.. 

carl y wet season (Apnl). II was caught It • luna dutancc (rom homntCld., (urPC1 put or 

\'alley) and in thiS pcnod. starting (rom the mKIcJlc or March. arumaJ "en m (Of tc:lII\:h of 

lush grosses reappeared aOer bu h fire and thercby m.u.e conlJc1 .. I\h G '" JltfMOnllQll1 

On the other hand, dunng lale dry season no CliChes of G pallw,pn'" rc krect I' I\JKho 

village and incorurary there wen: catches at t.cw.cr S&lTunc of Gadab PA The reuon (oc tbt 

fi rst case could be Ihal the nies ha\'c mlgJ1.lcd (rom hght bwhet. or ann" ata to udCT and 

cooler vegetations or Ihe gorge below grazing IIre<l The fUJOn (or the KCOnd CIbC could be the 

n iCS were caught 31 thicker vegetations nearer 10 the ""Cf bums and '1 'tlClnll)' of nvet b) the 

lra ps positioned for G,jUSClpeS. Therefore. 11 1 In 19r«nlCnI \I, Ilh Wdlwn, rJ ul (1992) In .. htth 

he mdicated when tcmpc:nuure. IS \'e.ry I and dry Ihe nles .... llI tcnd 10 ((lrQt mlO (}ucker and 

cooler vegetation. Moreover. Leak 1m ) uKilcalcd th I dunng lhe hot dr) iQ)OR. I.ICt$C lend to 

move mto the gall ery forest area cJose to the: hlbc: "vcr Dunne c:uly we-I IC'.UOf1 the 

rcapcnrancc of G. pailldipts 111 gruang arta5 of GaWla PA I bcc<t1bC of dropped temperature. 

around grazing area. Williams el 01 (1 992) SlIIted IcmpCnlUrc. drort the nics .. uuM lend kl 

spread out in to more open orcas. Leak ( 1999) also mdlCl lw Ihlt dunn& nllny taJOnS &) the 

vegeta tion grows and II morc uitable h bllJtlJ formed the nles l4tt to dl~ to other p.ut of 

va lley. 

The over nll irypanosome Infeclion prevalence rale In Clule VilU IS 7 Thl r«ul1..,.as aln» I 

simi lar wilh the resu lt of Te" elde (2001) It \ I II~ c. one and Keto ICltlemml area or South 

western Ethiopia (15%). The present l"Qult '" hlgbtr Uwt the find,n or lIabtcwold OI.W\) 

. nd (1 995) al lI umbo larenA of Wolayrta ,_ (9 J',.) ond at K... ..mdo (II S ) ... hKh 

were mfcslcd only with G pallid/po r I)«II \el)' On the: other tund. th.: t'elUlt ....... ,haht) 

lower than the findings of Afey, or~ (199 ).t PI" C. orth y, I l-thKllpLI (112%). bcbc: Ilk! 

Jobre ( 1996) for Ihe I"''''' Infesled an:u or Fth"",,, (17 67'.0) 



The higher prevalence of I l'VftfIotVWlAmc an ca--
-,~-- _.. """'etcd ~ IIIC.. ....1 

seasons. The reason _ Ih I the 'ppat<IIl dcn,;ry of bctoc: n.. ""' -......s ...... 
seasons. Moreover, the high Pf\'V1Ic:nu or carly dry Iia.1tJIt fDcwmb..." ... ..n..n.c.ct ~ 

the high abundance of tsetse nics dunn& late Viott kMOft Tlan rauh ",en .11b, «he ra.u1t of 

Leak . , al. (1993) In "h,ch he Indl 1«1 Ihll bo<h the '1'1*"" _,, Dr G ,..r.rjJ~ -' 
prevalence of trypanosome: mfC'C'IJOM had 'cratedl) tnercakd ., d,nc:rmc )un (rtJCa .s.. ""'<mba 

up (0 December from ),ear 19 19 9. The: prewnl pt'a .. kncc o(~ "'(""IOQ (ZO r'\., 
of laic wet season (October) was hlgha than lht ptC'YIOU' tunt) tauh (II, 02 ) (OnJ lcd b) 

SRVL (1996) In the: same monlh and area. The apparent cktulty of Ci (lCJ/IIJlptJ ... , ,Lto Iowa 

(O.06n,csilrJpldny) Ihan Ihe prescnt result (OJ6nl~I"plct.y) 

The result of trypanosome InfectiOn rale: In cIUJe: dunna latc: ~d k~ (Oc\Oba) Vr ~~t 

than the result of Tilahun el 01. (l997):u Pa\4c In the me R)ono, (2~) lor(()\.- er. the find," 

of prevalence ra le of trypanosome infection dunng early ..... ct Sdj(Wl (Apt'II) 'AU io¥.« thAn the 

resu lt of Muturi (1999) at Mcrnb Abay •. Soulh ElhloplO (14 2 "') In the me monlh 

The present result revealed thaI maJontlcs of ,"(CCIIOm: v.crc duC' to T congol~lU~ «)3 4·,..) 

Similar resu lt was reported by Mutun (1999) Dt 1mb Ab.tya. uth 1:lh1OPIJl (b6 I~.) . AfC'oloOC' 

(200 I) at I'awe, onh wcsl EthloplO (60.9'h) nd Abcbe and Jobre (1996) (or the Utl\t 1.(",1«1 

area of Eth iop ia (5 .5%). Moreover the results of Tewcldc (2()()'s) at Kone (1S~.) and \llIagc J 

(93%) settlement orta of West Ethiopia, Woldeycs and Abose! (1997) AI Atba nllnch ronl 

wcreda ( 5.2 %) and Rawlands CI 01 .• (1993) 10 the Gh,be valle),. Sooth \linll' lhlol"" ( .... ) hid 

shown higher resu lts than the present find 109 

The result of trypanosome infection ralc durlOglltc dry ICQ,)On Itl1tldayc 'WAS 6' and out of 

this resu lt r. \'imx conSlJlulc higher proportion than T ron~~("u(' and ml:\cd mrC'<.IIon Tbc: 

reason for higher proportion of T "war 10 a utlc of 1l:l(layc "" rtU)' be due 10 COfttIKl "1m 

rcvcrinc spec ies (G fim:lfx:s) al mcc.hancho n ... cr ""hi h IS the on)), ""atennl POlRt uKd dunn 

hlle dry season (Janunry and February) "here 015 nics tnp-'da)' ""It, n:gl'ltC1'C'l.l In fcbnury. 

2004. A high \' Ivax- ratiO 10 canle I (Xpc:c1ed v.-~c: the ~Ipall" aroup of Old (~lllIy Ci 

[u.fcipes) are the nman or sole vectors (Lal. 1999) The higher rauo or T ""'UJ' "" rc I kfCd In 

canle less than or equllilo three Yellt1ln III Mulun (1m) obtained Imllar roulb Thl\ 

could be young antic. yet not dc\c.lopcd Intmunaty CO \'I\,U On the ocher ~nd. The: hi hc-r rauo 

of T congofense \I.'aS regl Icred In aldc grotcr than three yun In all \Q.tOnI and thIS rnuh 



agrees w ith the findlnpc of Mcn.---·'I __ I _._- (I 
ty unIT"" .. .., ~ ).; ! , f I "" .. \,! 

South Eth iopia. The reason rOt' the h'&ha ratIO or T IUl' to T "'loW: • oWct CGIIId 

be callie may more rcaddy dc:\'clop Immunity to T '1~'" thaa T AU t \1."",_ 1910. 

d'!ctcrcn el 01., 19 ; Leak tt 01 • 1993) 

Durmg early wet season, higher ('«".Irotc r'f'J1 tcred 11 lbda)~ PA f U' J d'un at 

Gadala PA (.5 1%). The reason ror thl could be: that uk: 11 IbJa)C ere eft. 

dl\lnnCC ncar 10 va lley ummg froRl nuddle or llr'Ch r(K' latch or lu\h en :ta" -.lur.:h _nc 

reappeared aOcr bush fi rt and there by nW.CCOOllCt '101m Ci '" III"""KJII4Il' 

DUring study period cattle With p V ,alue I lha.n 26-/, 'ACR considered anaemic (TC'I'ddc , 

2004; Ra wlands, 2000), \\. h,ch 1$ said to be the principal I.gn (or crypenGIOmQII1 ,n the: 11,,( 

Slock (liemobade et 01 .• 1979; Gardiner. 19 9) In abc: pr<S<n1 rudy. j.J~ or pono'llI<ml< , ..... 

had P V value less than 26~ •. mular results were reported by Ar(~ (199) a' PI .. e. onh 

weSi Ethiopia (90%). Mutun (1999)" 1erob AbaY'. Soulh Eth,op" ( 9';') 

Trypanosome infection and mean P V values obtAined In the present l1udy of parasltacrTUC: and 

aparasi taemic cau le wert negatlvcly correl ted aod thl r ult \10 In agreement \10 Ilh Ihc: fQUIt 

obtained by Rowlands el al. (200 1) III hlbc valley In the 

ind icated that as the proponion of samples detccted pamltaemle IncreaJCd V Villue ckcrQ)Cd 

Therefore the difference between mean I of p3mllnemiC and 1JXU'5ll1Cml( lndIQla thai 

trypanosomosis is involved in ad versely by lowenng the V value of Infected &namal On the 

other hand, the appearance of negall\e ammal wllh I vlllu or Ic:s ttun 26-. may be due 10 

Ihe inadequacy of detection method used ( f!.·!UITIlY ~I al. 1977) or delAyed reco\et)' o( anaemic 

Si t 1l31101l aner recent treatment wllh uypanocldal dIU or m~y be due to compound effect) of 

poor nutrit ion and haem:1tOph3gus helminth mfecuon u<:h as hac:mondW>61 and buno.loou II 

(Afework. 1998). lfowc\Cr. v \olue CAn be , (fcclctl by many (kton other than 

trypanosomosis. but these: factors arc likely to affect both ttypa.OOM)m05 l poIlu .. e and ncpll .. e 

animals (Van den Oosschellnd Rowland. 200 !). 

The present study re\ C3led th:u ""hen the Ige of a uk lnucued the PfC"a1mc.c rate 

Increased and this findIng OWed \Iollh the ult or Mutun (19Q9) " Mcnb Abcaya • .' th 

Ethlopm In the present rudy. lhere was. 19J1lficAnI dlITmncc In \he: fIR'\',lcncc or 

trypanosome infecllon III dlfferenl , e poups torco\ct.ockb rltK) te\caJcd lha! &he n or 



Ir),pJnOSOnlOSIS In dln-trou a C' voupi eta. catty n' pnJ). d ,o"ooe.,,) and Ntt).,. 

(De<:embcr) S<a5Ons wu I 46, I II ond I Il ...... "'abet _Ihc I ... dr) ..... __ .... 

In ordcr to asses the aU'lll\c.;proph)Ltcuc dT«1 or ~ III cbJot"k .. h.llJ.a)c W 

Gadalo PA§ 64 positive caule \10m Kr«"ned and &rated I' d.a) 0 T1tca ancr, II *'f I~. 11 

(2(,tl%) rclnpsclbreak lhtou&h m(C'C1IOft1 In &he: rttld "lib ~ ta'K doJK (I . I b .. ) 01 

lo,(Imelnmldlum chlonde w ckm.>n\lI1Itcd t da) 10 • .&.&' (" 16 ) fC~ .. lhtou 

tnlet.:tlun~ 'Aerc Idcnufied TOlaIl:f. 1964 (297%) rt' ~braU. lhrwdt tnln:'~ -at 

dcm()n~tratcd with In 30 cb.)'llftCf Utaunml trW ~ (lC Lht rC'~'btt &hi 

InfCl:llonS \\crc due to T cotlgolt'lU~ ('9.'%) WOI'''' donC' bc:fon:: 10 )Qn.,ound WoLaylta bot 

lIilbtcwold (1993) revttlled J';, .. oo 21 9% I'eCUntnl patlUlI.JC'mll ten and ""'COl, daY' Inn 
treatmen. WJlh 'ryp,m.d,um (O.S III a bw) (,hennet (1996) rq>Ott<d 221% rcaonCIII 

parasltnemm on 12 days aftcr eurollVt dose: (O.SmSi • tr.) or U')'pIltnldlum (loch ,nults "'etc 

lowcr than the presen t result or 26.6% aOa IS cb) tre~tr11(nl Vrlth rrorh)l.kuc do.c of 

lso rnetamidiurn chloride. 

The present findi ng or 29.7% rccurrcuu pamitaenul and 9 $% or T. rongolf:Il'C> ,n!tt.;tKIfU Vruh 

In 30 days of trcntment was higher Ihan the findln¥J of ",rew o," (20CH) I' I).",C'. tWlh -..nl 

l: tllloPl3 III which he dernonsu~(ed 13 'I. rclap~c~" throug,h InfCCIIon and r ('QltA,'-J/f"ltlt' 

contnbuted 80';' of infection "'lth In 30 day. o( trcoalmc:nt Yollh proph)'''-:h(" Ov'\(" or 

IsoOlcHlmidium chloride. Mutun (1999) rc\ calcd 3~, u( recurrent patUlllcmll "llh In .;I "" \ 

tllne alier treatment wllh ptOph)'laclI<c dose of 1~mc:lIInudlum chlonek. W-hKh I :tIm.: I .. mlw 

re~uh \\ IIh the present finding. 

Dunng 60 days post iSOmClII.mldlum chlonde bloc.k trt.lllneni M I~, of ~mc ,"(<<110m 

\~ ere demonstrated and T congo/mSt contrtbuted 11(", of InrttlIOO~ laVon U)~~ 

infec tions results were reponed by "rcwork (2001) at Paw-c, 1\tOf1h -..(:'\1 [-Ih~~ (1""')' and 

Tewolde (200 I) .. held,ktu (4 I ~.), Kolu (H2'1o) and Ilur'. (10 O. ). South ""'t I·th"'l'" 

"Ilil III 60 days pcnod pm! ItoOrnetnmldlum btod treatment In com(Qmon .. llh the J"f'nd'i 

findmg 

At present study 'A'lth 10 90 cia)' pcnod of potJ lIo"~wmdlum bkx trdttnc:t\t h S" 

trypnnosolllc Infeclions "en: detected Ilnd thiS ft'lult .... , hlJlha thAn the mutt rq'IIllf1Cd b) 

Arewor~ (199 ) 3' P",""c. 'anh ,,-eU FthtOP11 (SOA..-). It n-"c\ff. T NHtro/,." ... ctlnlnhutrd 

795% or ,"fcellon In thl too), and thl r uh '<IIIU limotl t.lmlW .. llh the result or ",fe-

)1 



(2001) 31 Ptl\loC. 10M "'1/:::\1 Eduopf.a (~) ·un .. ..,.. • ~ OUI • * Soul!!. _nl 

Eth,op,. (Codj,. ., 01. 1993. l.esl" ai, 1993. Row,"""",., .... 1'I'Ill • .....s tIIo& T 

('o" goitmse IS lhe mosl pr~'Ilcu dru f~bWll ttypiI.noIomc .,ct:1In .. _ tee 

Moreover. recent field obscn'lllOf\J 1ft ElJuopa baaed LIt cloned P"S'U'*taom Iho-cd thIt 11K 

dru~ reSI!iUtnt phenotype of T tOngol~ns~ had not .haed O\Cf, pcnod or '" yaH ( \h,.lUJC1.a # 

01. 1997). and U1tnsml Ion by lklK nleS ~, 1J'P"l 10 In«t thor *" ~h~ll) of 

Ir) p;lnosomes and drug resl tanlilral~ refNln r t Llnl Ina r-uac lhrouth hehe Ibn eM., 
and KutU1.1. 1990). 

The present study revealed higher proportion of r 'tJflJlO/tn.s~ tnfccuon J'O'!0I'llDmttarnulnun 

bloc\" Ireulmen!. Therefore, Ihe tll\l:rglng dtus fet lJll1tU lI)'paJlOIOmcs ICSptClaU)' T f:t)lfgol~lU~ 

despite the right close or uypanocidDI drugs used by moJI communllY mc:mbcn of \he "udy &lei 

could be due 10 providing Ire:lIment or ammal~ with OUt proper dLlJPlCl'I • proloneC'd and 

rrequent usc of Ir)'panocides e"en wherl 'hell ;applied. IS likely to ccl«l fur tdl\UOC:C: II wdl 

(Clausen el 01,. 1992: Geerts and ~I Dlrne5. 199 l ~rc:rorc. LrciunaU dc:hancc tllUllJons and 

loss of virulence of drug resistant trypaoosomd (WhltCJldt, 1962) can nuke: fl"oun.blc 

conditions for tsetse flll:s 10 pick drug reslSlIlnl UYP:IOOWme. ;and 1..\ the ,e:~ull (.til Asg.ravalc the 
I 

"I tuallon of animal trypanosomos1s in the :lre:l 

• 



nle resu It of the prc:scnt "udy dernonwa&cd I.tw ~1'IOi. ... JUt ~ 

I,,"slock develop""'nl al Badlye and Gadlia PAl o( p~ 

Accordmg to questlonna.lre 97.S-;. of K anuT'll.., .. uc ucatcd It)' ""' and tmWUXn .. 

lugh frequency nnd there by ICIJ1I"'lte dru r IUlnCc ptobkm UI UK 1IIUd)' ,," 

TIlrce Species of tsc:tse n,cs namely, G Iff Juhnlonual" , (, Jl4t.ipn and G pglt..J.pn _etc 

Iden t,fied 31 Badaye and Oacbl. PA • respcct,,'cl) III·htr a\chn or C; poJlwJfK1 _at" 

registered during latc wet (October) ."d wly dry (Dcc:embcr) fCUoN In comp.art"'" ... ,m Iuc­

dry (February) and early ~el (Apnl) __ Then: .. u I 'lP',flCAlt' dofTa<OlU on mean Q~bn 

of G pallidipes between sca.soos. IXIPIIC the high pt<'\"llcncc or trypanOIOmc udecoon II 

Oadaye I)A very low catches of G ttl I lIbmo(l ltonJ w rcal t(fed G juJc;pd 'tJr ... , (.lUsh' unl) 

during lale dry seaSOn (February). 

nle over all trypanosome ,"(<<lion prc\'Ilcncc In attic or both ')A. "u I S.7"'" The pt'C\ almte 

of trypanosome infcction dunng laic \I. et (October) and early dr) (()ec:ember).. "an,rKanU), 
higher thun that of "lie dry (Fe runry) nod early "Ci (Aprt l) 

slgmficantly higher prevalence was registered I t villa e of Ibd~)e PA CIS) ') iNn \<IILa 'n or 

Gadala PA (8.5 1%). Giemsa suuned blood mcar c\.mln::lllc>n fC4tQlcd the pta.C'OIt.C or r 
cOl/go/el/se nnd r. viWLr III the study IIU.. T C'Oflgo/t:lIJt I(COUnlc:d for 63 4 . In 0\ nail 

infec tions. The prevalence of IrypaIlOSOOlC Infecllon \ioU J)O'II1IHly contl.led .... n.h 1~(1\t 

dcns llY of G. pallidipes. 

The gencml health slnlUS of caule " IS poor and (hi'.... confif11lC'd by lao .... mean PC"\ \.Iue 

(24.02%) of callie because of Pluusllncmll The mean rev \oalucs of d,rrcrrnt ICJ.»Oft~ lit 

nega ti vely correlated wIlli llIe pre\-alcncc of tJ'YP3noton'1Otl of (on~pondln' "'"~klC\t 'TlIac 

was It slntislically sigmfiouu difference belween man P< ""Ilun of f*'&JltxftUC lIkt 

apamsl t.lenllC callie ICSled dunna dlffcrcnl KUOf\J.. 



T cOflgolens(' and T \In"" con~Lcd hi .,/i bOM . cIIIIk' ' 1JftIIId ~ 

and ).ung CIIule (less !han .. equal 10 _ , ..... ), _~ .. I) n..-. • ""..t., ... 
difference In trypallOSOmc InfcatOn ~fttI d.fTCRQI. It.,... o(anLe 

The field study has ihown ilia. CIUIU'<>PR>I'IIYIoc,c dlC<1 or nc.mn_iIIAomc_ (1"'61 

bw) In cOllie agalRst T C'OIIgol",ut' mf"ooa ,u" )CI)' ..,. ID4 rI tI nut .!, 

(or U\c In the study area T (OngoItfU~ _'" k:Q)UtJlni rOf 7" o( the O\oct . U IIl!ccbon.s 

lI o~e"cr. despllc I sIgnificant ~cnlJP or te~ 'bru}. &hrou IfI tCthon WI tk f~a.1. 

Ircalrncnt with I mgl\g b\lo or tSOmrtlmld,um th~ ~ ,hu-An a .'prlClnl ancr~ ... w or mean 

p(,V up 10 the firtt monlh 

rhc study was not cxhau live and did not (O\U &he *holc Vta IQIOQ IIU"AC'\(T,~'" tD&u 

conslderntlon the above conelu loni the (0110"'10, mnar an: rccomrnrndcd (lit unmtciutc 

allentlon. 

If all positive and negallVe caulc wllh low PCV \'"lluc .... ould be treated _1m crfC\:hH: 

trypnnocides during every dry season !Where no Of vtf) 10\\ bClK OtO IlIC PftvTI the 

tran!lntl SSlon or pathogcnlC trypanosomes 10 wei KA\On e.an be ""-lied and thtrdJy !.he 

pre\ alenee or disease can be decrused In the:: ludy Irea ~,torco"cr. If Uatmmt \l,ould be "\'en 

(or sick ammals without mak,", any delay dunn" "(I lime , the prevalence o( IO(C\;hon allO can 

be decreased. 

The prevalence of trypanosome infectIon an be dccr~ dunn, early ¥Itt k.a.MJn (Apoi) al 

lJadayc PA irthe cattle would not be taken near to valley (belie tulbllll) to feed lu,h In\''~ 

·torcover. to Illlevitue po\·ett)' of sNdy area pnot'11)' shoulJ be given 10 control lI)~lfnOfl 

through Integrated disease managtmcnl Strall!&>'. Wichn, \ n:ltw' an..! piU1\11t: 

I-unher to alleViate drug rt:S1\tance problem In lhe tudy area. dcUl~ \tl. .... ) on lbc 

epidemiological ISPCCU and de\elopmcnl of dru& rnuuan.;c In prlthofcnl": ~"'" " 

required 

.. 
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8. ANN EX 

Annex 1. Questionnaire rormal used to Inlco".cw c.attk, .... om 

Name ....... ...... ................ 
Date ....... ..... .. . .. ..... .... .... .. ,. ....... . 
rA .................... ....... ................. 

L in slock ma nagement 

I. Ilow many animals do you h8\'(1 

a, Callie ... . . "". 

b. Sheep ........ .. 

c. Goals ........ .. 

d 

c II.,.... 

r l ula 

2. Ilow do you manage your canle in different kaJOnS1 

....... 
• '.0 

a. free graz.ing ....... . e QU reed .H ...... 

b. Tether ....... .... .. . 

3. Where do cattle graze: in different seasons and how (ar lS It" 
Month .. ..... ............. Site .. ... . 

Month .... ... .. ......... . ... ite .......... ............... . 

Month. .. ... .... ........... . Sile ..........•........ 

4. Where are animals watering points in dirrerenl lC&1OIII and 

Month .... ........ ........ Site ............. . 

Month ......... . ............ Site ............ ............. . 

Month . .................. ite ................ .. 

5. Wha t About feed abundance in di fferenl scQ.soos1 

(high, medium or low) 

Month ...... .. ....... .. ........ ...... .. . .... .... -

~I ontll .. ........... .. ..... ........................... .. 

1\·lonth . ......... . ... ......................... . 

6. Which l)'J>Cofwild animal are ., .. ilable and .. bert Ate &.hey rdUftd 1ft d.nctt:nl....,."' 
1\1onths .............. ....... .. ........ . n. .t ••• 

Months . .. ... .. .... ...... . ... . ........ u ........ ···_· 

1\10nlh ... .... ... .... .. ... ... · .. ··• ........ • .... • .. • .. .. 

71 



Lives tock d isease 

I. What are the most commOn di~ .. - rr 
~ 311ec11ft& ~ lib , 

(descending order) 

a .... ............. ............... ....... ... .. .......... d .... 
b, ..... ............ .. .. .............. ...... ...... . c .... 
c ... ..... .......... ............ . .... ...... .. .. 

( .. . .. 
2. Whcn had trypanosomosis been introductd CO)'OUr area' 

3. Whcn had trypanoc idal drugs betn introduced 1O)"OUr IrQ' 
4. Is therc drug resistance problem in your area? .. 

5. I r ycs, when had it begun? ............................ . 

6. Which species of animal is affected by trypaJlOlOI1lO$IS? 

(descending order) 

a ................................... . t . 

b .. . . ..................... ......... . d 

7. What is the magnitude or OCcurrence Of lIypanOSOnlO5lS In different , 

(high, medium or low) 

I. Scason ..... ..................... . 

2. Season ......... .............. ..... ......... .......... •. 4 Seo""" ... ... .. 
8. Is the trend oftrypanosomosis is increasing or deere Ina? 

Increasing ........... .............. Detre Ing.... ...... The AmC 

9. Which category or animal is more affccted by trypanOSOmOSl Ir1 dlffer'"t wa.,ons' 

(descending order) 

a ......................................... .............. .... c .. .. .. , ..... 
b .............................. .............. .. .... .. .. .... . d ............ 

10. Do you know tsetse fl ies? 

(yes or no) ....................... ........... ·· 

It. Do you know that tsetse nics lntnsmit ~II? 

(yes or no) ............. ···· ········· ···· .... 
12. Wherc do you get tsetse nics in different seasons? 

(yes or no) ............... .. 

Month ..................... Grazing area "" round '" ten pu&nt 

Month ..... ........ .... .. . .. Grazing UC3 .. 
rou.nd _"l1 point 

Month .. ... ... " . ..... .. ... Grazing area .. ,,_-. I""" 
71 



13. I r no where can you gel it? ........ . 

14. I r yes, when you compare with other k1:SOns IS It hip,. modlo .. or 

Monlh .............................. .. -Month .. .......... .. .. ..... .... ......... ....... • ..... ... 

Trea tmen t 

I . where are the COmmon trypanocidal drug sources? 

u. Veterinary clinic ................. ..... .. b. muqjcrJ •••••• 
2. Who is applying treatment? 

a. Your self. ............... .. ................... c, DN,.muaalcn 

b. Veterinary personnel. ....... ............... d Others (nc1ahbour) 

3. Which trypanocidals do you use commonly 10 treat your llUmal.' 

u ... . .... ............ .. ..... ....................... C .... ... . ... 
b. ............................. ... ........... ..... d 

... 0 • 

4. What quanti ty ortrypanocidals do you usc to treat )OW' callie? 

Type or drug: . ... ... .. ...... ..... .... ... Dosage cow/oxen 

cow/oxen 

he,(cn-1>u11co1f • 

he,(cn-1>ulk.l( • 

5. How many limes do you treat each am mal In • y~ 

cow/oxen ............................... .... .. 

hei fcrslbulleal f. ......... , ....... ..... , ............. . 

cal ves .................................. ... .......... . 

6. For how long do you delay to treat your ammal aner obscn'lnl clinical aympCOtnl 

indifferent seasons? 

Month ... ...... .... .. ...... ................... Delay UOl( u ., •• __ _ 

Month ....... .•...... ..... .......... ........ DeilY tunc 

Month ........ . ....... ...... .......... ....... [)clay tunc . . . 
. b' I' ( Y 10 purclwe '~-odAls In d,lTcrml __ .1 7. what about avatla Illy 0 mone ";y---

(high. medium Of low) 

Month .. ...... .. .. .... .. ............... ... .. 

Month ...................................... . 

arne of interviewer ...... ................... . 

A\ .. llablllty 

A\'Jllablhty 

lure: 

1) 

_ .. 
. ... _---



Annex 2. Study anImals of lsomelanlidlUnl ehlonde block treatment 
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