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AB TRA T 

Studies on bovine trypanosomosis and efficacy of selected trypanocidal drugs involving field 

and experimental investigations were undertaken inK onso district, southern Ethiopia, from 

September 2007 to April 2008, with views to determine the prevalence a nd socioeconomic 

impacts of bovine trypanosomosis; assess the efficacies of selected trypanocidal drugs; and 

evaluate the propensity of Konso community to devote public resources to integrated 

tsetse/trypanosomosis control approaches. Questionnaire interviews, cross-sectional and 

experimental study designs were applied to collect relevant information. A structured 

questionnaire was designed and posed to randomly selected households and key informants to 

identify areas with high suspicion of drug resistance. Questions addressed main issues like: 

herd structure and major livestock health problems; socioeconomic impacts of 

trypanosomosis; the sources, usage pattern and suspected failure of trypanocidal drugs, etc. 

Open-ended and close-ended questionnaire interviews were administered to randomly selected 

households to evaluate the propensity of the community to a holistic integrated disease 

control. In order to identify areas with high trypanosome infection pressure and risk of drug 

resistance, initial prevalence study was conducted in representative sample of cattle by 

examination of monthly blood samples through micro- haematocrit centrifugation and Buffy 

coat methods. The relationship between parasitological prevalence of trypanosomal infections 

and herd mean pev was im·estigated through haematological examination during the rainy 

and dry seasons. In order to assess the therapeutic and prophylactic efficacies of the common 

trypanocidal drugs, ten zebu calves (Bos indicus) were experimentally infected with randomly 

selected field isolates of T. congolensc and, when parasitaemic, treated with Diminazene 

aceturate and Isometamidium chloride at dose rates of 3.5 and 0.5 mglkg body weight. 

respectively. Experimental animals were monitored for clinical and parasitological parameters 

on regular basis for over three months. The study results revealed trypanosomosis to be a 

major threat to livestock production with contrasting arrays of socioeconomic impacts; 

significant reductions in cattle production losses after tsetse control and a corresponding rise 

in mean holdings of draft oxen and use of animal traction over the same period: an 

indiscriminate use and increasing tendencies in mean annual expenditure on trypanocidal 

drugs at the household level. Contingent valuation study disclosed animus propensity of 

VI 



integrated tsetse/trypanosomosis control; household SIze, wealth status and educational 

background of household heads to be the major determinants influencing willingness to support 

disease control. Cross-sectional study suggested an overall prevalence of 17.8 % and 14.2 % 

during rainy and dry season, respectively, reflecting its significant temporal and spatial variation 

(p< 0.001); and T congolense to be a dominant trypanosome species hampering livestock sub­

sector in Konso district. Regression analyses on haematological findings disclosed a significant 

reduction (p<0.05) in the herd mean rcv with an increase in the prevalence of trypanosomosis; 

and that the reduction in herd rcv was significantly higher during dry season than in rainy 

season (p<0.001), suggesting that trypanosomosis is less-well tolerated during dry months. 

Results of drug sensitivity testil1g revealed the presence of T congolense populations exhibiting 

resistance to Diminazene aceturate and, possibly to Isometamidium chloride. In conclusion, the 

absence of improved veterinary service and indiscriminate use of poor-quality trypanocidal drugs 

have proven to boost the risk of drug resistance in Konso district. In light of the high likelihood 

of trypanocidal drug resistance in Ethiopia, the present findings could be a useful tool to improv~ 

trypanocidal drug usage strategies in the field, and could form baseline information to undertake 

holistic assessments of drug resistance across tsetse-infested areas of Ethiopia. It is recommendec 

that integrated disease control approaches be adopted with chemotherapy restricted to clinicall: 

sick animals, and legislations be devised and harmonized to ensure the quality of trypanocid2 

drugs. 

Keywords: Community participation; Drug resistance; Integrated approach: Sensitivity te~ 

Southern Ethiopia; Livestock; T congolense; Trypanocidal drugs. 
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1. INTRODUCTION 

Sub-Saharan Africa has been reputed to hold the greatest opportunity for expansion of continental 

ruminant biodiversity, which plays pivotal roles in the development of sustainable livelihoods 

mainly for rural communities. However, rampant livestock diseases in general, and especiall) 

tsetse-transmitted African animal trypanosomoses have been incriminated as the predominanl 

elements in the extreme deterioration of livestock resource across the continent (FAO TATA 

2005). Until recently, the deleterious effects of African animal trypanosomosis continue to curtai 

sustainable livestock development across much of sub-Saharan Africa (Shaw, 2004). 

As a key component to improve the productive opportunities of rural communities in tsetse 

infested areas, the control methods against animal trypanosomosis have been aimed principally l 

using suitable trypanocidal drugs as the most important tactics in destroying trypanosome 

However, these drugs are limited in number and have been under extensive administration f( 

over 40 years with little/no regular monitoring (Holmes et al., 2004). Consequently, recent ca: 

surveys conducted in some sub-Saharan countries, including Ethiopia, have revealed that almo 

all of the commercially available trypanocidal drugs are gradually losing their efficacy due to 

development of multiple resistance by trypanosomes (Mc Dermott et al .. 2003). 

Therefore, resistance to trypanocidal drugs is increasingly recognized as a major constraint 

sustainable livestock production. Furthermore, the spread of trypanocidal drug resistance to ' 

point where therapeutic and prophylactic failure may occur over large areas is probably 

greatest risk to the future use of the currently existing few trypanocidal drugs in tsetse-infes 

areas of sub-Saharan Africa (OlE, 2004). 

In Ethiopia, trypanosomosis is the most prevalent and the biggest constraint to livest 

production, where about 220,000 km2 of fertile land in south and southwestern pmts of 

country are infested with various Glossina species (ILRL 2002). Socio-economic and ecolo! 

constraints involved in initiating and maintaining vector control strategies have compellec 

Ethiopian livestock sub-sector to primarily rely on the use of the salts of just three trypano 

compounds, namely, Diminazene, Isometamidium and Homidium (Mc Dermot el af .. 2 
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Meanwhile, few experimental studies conducted in different t etse-infested zones of the count 

using tests both in ruminants and mice, have revealed the occurrence of varying degrees 

resistance in trypanosomes to the commonly applied trypanocides (Peregrine el al., 20 

Yeshitila et al., 2006; Miruk et al., 2008). 

Here, most of the experimental studies conducted to assess the efficacy of trypanocidal drul 

have involved experimentally infected mice where it was possible to demonstrate the gener 

status of resistance to the drugs used in cattle. However, research has indicated that, the exal 

curative and prophylactic doses in cattle for an individual trypanosome isolate could not t 

directly extrapolated from the results in mice (Kone, 1999). 

Given the fact that neither the single-dose nor the multiple-dose tests used in mice are able t 

accurately predict the curative and prophylactic doses of trypanocidal drugs for cattle infecte 

with a particular trypanosome isolate, it is necessary to ascertain whether or not treatment with 

manufacturer's recommended dosage is likely to be successful in cattle infected with this isolate 

Nevertheless, most of the currently available information on trypanocidal drug resistance i 

derived from small number of case reports and does not give any indication of the exact situatiOJ 

of the problem across tsetse-infested zones of Ethiopia. 

On the other hand, in spite of the long-term supply and indiscriminate application of trypanocide! 

of doubtful quality, mainly by unskilled persons over decades, adequately quantified intormatioI 

is not available for most areas in the southern region of Ethiopia, and particularly for Konsc 

district, about the success of treatment with these drugs. 

As a foreground step it \\'as, therefore, essential to undertake cross-sectional studies in efforts te 

identify areas with high infection pressure and high suspicion of drug resistance. Furthermore in­

vivo experimental investigations are explicitly required to ascertain the success of treatment with 

trypanocidal drugs in carrie infected with trypanosome isolates. as a valuable step to generate 

baseline data as an integral part to the rapid assessments of the true prevalence and probable 

impacts of trypanocidal drug resistance across tsetse-infested areas of Ethiopia. 
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1 herefore this research work was conducted with due emphasis to: 

1. Undertake cross-sectional study to determine the monthly prevalence of bo 

trypanosomosis; 

2. Assess the therapeutic and prophylactic activities of selected trypanocidal drugs 

village cattle experimentally infected with field isolates of T congolense: and 

3. Apply contingent valuation technique to assess the propensity of Konso community, 

an aid to define appropriate integrated strategies to control drug resistance in the field 

3 



2. LITERATURE REVIEW 

2.1. African Animal Trypanosomo es 

African animal trypanosomoses remain to be the most prevalent and the biggest impediments to 

the sustainable developments of livestock sub-sector in sub-Saharan Africa. This disease complex 

is particularly important in south and southwestern parts of Ethiopia where it poses severe 

socioeconomic impacts to the national livestock sub-sector (lLRI, 2002). In the following 

section, brief accounts are made on the major pathogenic trypanosomes affecting livestock 

together with their pathogenic effects, socioeconomic impacts, and the importance of Glossina 

species in their epidemiology under the context of sub-Saharan Africa. 

2.1.1. Major animal trypanosomes 

Trypanosomosis is a parasitic disease complex caused by several speCIes of unicellul ru 

flagellated protozoan parasites of the genus known as Trypanosoma that affect several mammal! 

including humans. The disease (commonly referred to as nagana) infects various species 0 

mammals but, from an economic point of view, tsetse-transmitted trypanosomosis is particularl 

important in cattle. However, the disease can also cause serious losses in pigs, camels. goats, an 

sheep. Infection of cattle by one or more of the three African animal trypanosomes results in suI 

acute, acute, or chronic disease characterized by intermittent fever, anaemia occasional diarrhe 

and rapid loss of body condition and often terminates in death (Majiwa ef ai., 2001) . 

Trypanosomes are predominantly haematophagous parasites though they can also exist in od 

tissues (skin, lymph nodes, tissue fluid, eNS, etc.) where they can give rise to distinctive seq' 

of trypanosome infection (Leak, 1999). Taxonomically trypanosomes are sarcomastigoph 

belonging to family trypanosomatidae and genus Trypanosoma containing different species \ 1 

varying degrees of pathogenecity. Although trypanosomes can affect many vertebr 

throughout the world, the species that are overwhelmingly important as seriously pathogeni 

domestic livestock comprise T vivax, T congoiense, T brucei, T evansi, and T equipen 
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Among these trypanosomes, the most pathogenic trypanosomes for African dome tic rumina) 

are T vivax and T congolense, both of which are transmitted primarily by tsetse flies (Holmes 

at., 2004; OlE, 2004). 

2.1.2. Morphology and host ranges 

A sound knowledge of the basic features of the various trypanosome species helps mainly in tl 

identification of each species and, therefore, the exact underlying cause of the diseas 

Trypanosomes could be identified morphologically during parasitological examinations throu~ 

standard techniques. The fundamental structures used for the identification of these parasites to 

species level are described in Figure I below. 

Kinetoplast 

Section through trypano:some 
atA -A 

A 

Undulating membrane 

Nucleus 

~.---- Flagollar thread 

Cytoplasm 

,\4--Pelllcle 

Nucleus 

Figure 1: Basic morphological features of typical bloodstream trypanosomes 

Source: (Uilenberg, 1998) 
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A bloodstream trypano orne consists of a single cell varying in siz from 8 to ov r 50 ~m. 

There arc distinct differences in appearance, shape and size between the various species of 

trypanosomes, allowing specific identification of these parasites into particular classes 

(Stevens and B risse, 2004). Generally the various trypanosomes affecting African livestock 

are classified into four major sub-genera, namely Duttonella, Nannomonas, Trypanozoon, and 

Pycnomonas. 

Members belonging to the subgenus Nannomonas compnse T congolense and T sin-we 

which are the smallest of the pathogenic trypanosomes, with a length of 8-24 ~m. This 

subgenus is principally represented by small trypanosomes that have inconspicuous undulating 

membrane and a medium-sized kinetoplast, which is generally marginally positioned (Maudlin 

et al., 2004). Here, the blood forms are monomorphic, in that they lack a free flagellum. 

Generally two variants are to be seen, a shorter form (9-18 ~), the typical congolense type and 

a longer form (up to 25 ~), with individuals intermediate in length between the two (Leak, 

1999; Stevens and Brisse, 2004). There is evidence, which indicates that strains with the 

longest forms, the so-called 'dimorphic' strains, cause a more severe form of trypanosomosis. 

The nucleus is centrally placed; the Kinetoplast is of medium size and is usually situated at the 

margin of the body, just in front of the posterior extremity. Recent studies have resulted in a 

subdivision of the T congolense species in several 'types', which can be distinguished by 

isoenzymatic differences and molecular techniques (Majiwa et al., 2001). 

The principal and type species within the subgenus Duttonella is T vivax, where it also 

contains a morphologically similar but smaller species known as T uniforrne. Classically, this 

sub-genus is represented by monomorphic forms of trypanosomes, which highly exhibit a 

highly characteristic combination of morphological and subcellular features. Trypanosom a 

vivax was so named because of the vigour of its activity under the microscope when examine~ 

in fresh preparations. The parasite moves rapidly across the field of view (Stevens and Brisse 

2004). 

This parasite, as seen in the blood of mammals, is also essentially monomorphic, \.vith a fre 

flagellum. Its length. including the free flagellum, varies from 18 to 31 11m. The nucleus : 
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centrally placed whereas the kinetoplast is tenninal or almost so. The size of kinetoplast is 

much larger than in any of the other pathogenic trypanosome species, and this is a major 

distinguishing feature. The posterior extremity is swollen and blunt. The undulating membrane 

is inconspicuous. T. llniforme are small trypanosomes (from 12 to 20 !-un), otherv.ise similar to 

T. v ivax. T rypanosomes 0 f this subgenus are parasitic predominantly in wild and domestic 

ungulates in Africa and Latin America, their development in Glossina being confined to the 

proboscis. But, significantly, they do not readily infect laboratory animals (OlE, 2004). 

The subgenus Trypanozoon is the most homogeneous group of Salivarian trypanosomes 

represented conventionally by species that are morphologically indistinguishable but \'-,hich 

exhibit distinct epidemiological, pathological and genetic characteristic features. This group 

comprises five members namely: T b. brucei, T. b. gambiense, T b. rhodesiense, T. evansi and 

T. equiperdum. In Africa, the most important species responsible for severe livestock losses is 

T. brucei (Stevens and Brisse, 2004). Morphologically this species is polymorphic (Uilenberg. 

1998), with three main forms, all of which have a small kinetoplast and a conspicuous 

undulating membrane: 

a) Long slender forms (23-30 Ilm in length) with a free flagellum, which may be up to 

one half of the length of the organism. The posterior end is pointed and the nucleus 

is central. The kinetoplast is placed up to 4 Ilm in front of the posterior extremity. 

b) Short stumpy forms (17-22 Ilm in length) nonnally without a free flagellum, but in 

which there may occasionally be individuals with a short free flagellum. The 

kinetoplast is usually sub-terminal. The position of the nucleus varies greatly. 

c) Intermediate forms, varying in length between the two previously mentioned types . 

A free flagellum, of varying length, is always present. The nucleus is centrall) 

placed and the posterior end is usually bluntly pointed. The kinetoplast is close te 

the posterior extremity. 

During the course of the infection, there is a change in the trypanosome popUlation from th 

long thin forms, through the intennediate host, to the short stumpy forms, and this altere 

appearance is accompanied by a change in the type of respiration, as the trypanosome prepare 
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for its period within the t tsc fly. The short stumpy form ar adapted to living and developi 

in the tsetse, while long thin forms are the true mature blood forms which di in the gut of t 

insect (Majiwa et al., 2001; Maudlin et al., 2004). 

Trypanosoma evansi is typically represented almost exclusively by thin trypomastigot 

comprising slender and intermediate forms corre ponding to those in T brllcei. The slend 

forms have a long free flagellum and a narrow posterior extremity. The intermediate forms have 

shorter free flagellum and a short pointed posterior extremity, with the kinetoplast lying near th 

end. In conclusion, it is now generally recognized that no consistent morphological 1 

morphometric differences can reliably distinguish the subspecies of T brllcei or. indeed, tt 

species within Trypanozoon (Stevens and Brisse, 2004). 

Depending on the stage and site of development within their invertebrate vectors, the maj< 

trypanosomes described above are further classified into two basic groups namely sectio 

Salivaria and section Stercoraria (Table 1). Most pathogenic trypanosomes belong to tb 

Salivarian group where their development is completed in the anterior part of the digestive tra\ 

within the vector so that the mode of transmission to the mammalian host is entirely inoculati 

type through the proboscis the moment vectors take their blood meal. On the other hanc 

trypanosomes under section Stercoraria undergo development on the terminal segment of th 

digestive tract within the vectors and transmission of the parasite is contaminative type enhance 

through the excreta of the vectors (Harry et al., 2004; Stevens and Brisse, 2004). 

Table 1: Classification of the major trypanosomes based on development sites in Glossina 

No. Subgenus Species of trypanosomes ite of development in Glossil1a species 

Dultonella T vivax and T uniforme Proboscis 

2 Nannomonas T congolense al1d T simae Mid gut and then proboscis 

3 Pycnomonas T suis Mid gut and salivary glands 

4 Ttypanozoon T gambiense, T rhodesiense, Mid gut and salivary glands 

T brucei 

Source: (Stevens and Brisse, 2004) 
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The most pathogenic trypanosomes for African domestic ruminants are T dvax and 1: 

congolense, both of which are transmitted primarily by tsetse flies. Ilowever. it has been 

generally found that the pathogenecity and clinical manifestations considerably vary according to 

the species and strain of the parasite, physiological conditions of the animal and degree of 

challenge by vectors (Hargrove et al., 2003). 

As to the host rages, various domestic livestock species such as cattle, sheep, goats, pigs, horses, 

camels, dogs, cats, and donkeys are susceptible to African animal trypanosomosis and may suffer 

syndromes ranging from sub-clinical, mild or chronic infection to acute fatal disease. Rats, mice. 

guinea pigs, and rabbits are susceptible and useful laboratory species. On the other hand. more 

than 30 species of wild animals can be infected with pathogenic trypanosomes, and many of these 

remain carriers of the organisms (Eisler et al., 2004). 

2.1.3. Biology 

African animal trypanosomes conform exclusively to a compulsory heteroxenous mode of life 

cycle occurring between mammalian hosts and invertebrate fly vectors. They get access t( 

bloodstream and body fluid of man1malian host by becoming injected along with saliva of thl 

vectors during blood meal. Here, they undergo a series of multiplication through syngam; 

resulting in the formation of haploid trypanosomes that afterwards multiply by longitudim 

division. Trypanosomes could be transmitted either cyclically or through mechanical means. r 
cyclical transmission, pathogenic trypanosomes undergo substantial morphological and metabol: 

changes within the vector (Stevens and Brisse. 2004). 

In the fly vector, trypanosomes go through a cycle of development to finally enter the mid-g 

and transform through a lengthwise division into epimastigote form. They penetrate the hemoc( 

through the peritroph and mid-gut to move into the salivary glands where, after restructuring th 

surface glycoprotein coat, they develop into the infective forms called metacyclic trypomastig( 

These are injected into man1malian blood along with saliva when fly vectors take blood meal. 

that the cycle is completed (Hargrove et al., 2003; Hargrove, 2004). 
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After animals acquire the infection, immune response is activated to mount antibodies against 

the surface coat to destroy the parasites, but a very severe problem of this situation is the fact 

that trypanosomes have multiple genes coding for different surface proteins that allow the 

organism with new coat to elude the immune response of the host. This phenomenon is known 

as antigenic variation (Barry and Carrington, 2004). There are certain specific strategies that 

allow trypanosomes to evade the immune responses of their mammalian hosts. Trypanosomes, 

as protozoan parasites mainly within the vasculature of their mammalian hosts, are challenged 

and killed by specific immune responses, but they produce a steady trickle of variants 

unrecognized by the host's response (Donelson, 2003). 

The basis of the trypanosome system of antigenic variation is the protective coat underlying 

the plasma membrane of the parasite. Antigenic variation is clonal in origin and occurs rapidly 

when individual trypanosomes spontaneously undergo the switch to a new coat and continue 

to proliferate. As antigenic variation is centrally linked to the growth and transmission of 

trypanosomes, it is important to understand its underlying molecular and genetic mechanisms. 

Although the overall rate of antigenic variation is probably constant throughout the infection 

the whole process of this phenomenon is imprecise when examined at the level of the infecting 

trypanosome population (Barry and Carrington, 2004). 

2.1.4. Pathogenic effects and clinical manifestations 

Initial replication of trypanosomes takes place at the site of inoculation in the skin. causing a 

small but complex swelling and sore known as chancre. Trypanosomes then spread to the 

lymph nodes and blood and continue to replicate. Trypanosoma congo/ellse localizes in small 

blood vessels and capillaries. On the other hand, T. brucei brucei and T. vivax localize also in 

tissue. Antibodies developed to the glycoprotein coat of the trypanosomes lyse these parasites 

and result in the development of active immune complexes. Antibody however, does not clear 

the infection, for the trypanosomes have genes that can code for many different surface-coat 

glycoproteins and change its surface glycoprotein to evade the antibody (Barry and 

Carrington, 2004). Thus, there is a persistent infection that results ina continuing cycle 0 f 
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trypanosome replication, antibody production, immune complex development, and changing 

surface-coat glycoproteins (Maudlin el at., 2004). 

The pathogenesis of animal trypanosomosis depends on three main factors, namely anaemia· 

tissue lesions notably myocarditis and myositis; and immunosuppression. In susceptible 

livestock breeds, the development of anaemia is a cardinal sign of trypanosomosis, and 

increased red blood cell breakdown commences with the development of parasitaemia, the 

level and duration of which often determine the severity of the anaemia (F AO, 2003). Within a 

week of infection with the haematic trypanosomes (T congolense and T vivax) there is 

usually a pronounced decrease both in the packed cell volume (PCY), haemoglobin and red 

blood cells, and within 2 to 3 months the PCYs may drop to below 30 percent of their 

preinfection values. On the other hand, the pathogenesis of tissue damage depends on the 

species of trypanosome involved and its tissue invasiveness. Since T congolense and T viva.\'" 

are mainly haematic parasites, they induce changes in the endothelium of capillaries, and so 

indirectly damage adjacent tissues (Bengaly et at., 2002). 

Immunologic lesions are significant in trypanosomoses, and it has been suggested that many 

of the lesions (e.g., anaemia and glomerulonephritis) in these diseases may be the result of the 

deposition of immune complexes that interfere with, or prevent, normal organ function. The 

most significant and complicating factor in the pathogenesis of trypanosomosis is the profound 

immunosuppression that occurs following infection by these parasites. Thi marke{1 

immunosuppression lowers the host's resistance to other infections and thus results in 

secondary diseases, which greatly complicate both the clinical and pathological features of 

trypanosomosis (Taylor and Authie, 2004). 

Apart from the above clinical manifestations, the other complications invariably present are 

intermittent fever, oedema and loss of condition. Abortion may be seen, and infertility 0 ' 

males and females may be a sequel. The severity of the clinical response is dependent on thl 

species, the breed of affected animals, the dose and virulence of the infecting trypanosome 

Stress, such as poor nutrition or concurrent disease, plays a prominent role in the diseas 

process (Barret et at., 2004). Haemorrhagic T vivax stocks have been isolated from Eru 
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hyper-acute disease, characterized by high parasitacmia, severe anaemia and haemorrhage, 

which have been related to intravascular dis eminated coagulation (Ole). Cattle may die within 2 

weeks or, under favourable conditions, rapidly self-cure after 2 months (Machilla and Thuranira, 

2004). 

Because simultaneous infections with more than one trypanosome species are very common and 

simultaneous infection with trypanosomes and other hemoparasites (Babesia spp., Theileria spp., 

Anaplasma spp., and Ehrlichia spp.) frequently occurs, it is difficult to conclude which clinical 

signs are attributable ·to a given parasite. Few adequately controlled studies have been made, and 

thus a "typical" clinical response to each trypanosome is difficult to reconstruct (Bett et al., 

2004). Altogether, however, the cardinal clinical manifestation observed in African animal 

trypanosomosis is anaemia (Taylor and Authie, 2004). 

2.2. Epidemiology of African animal trypanosomosis 

2.2.1. Transmission and distribution 

Trypanosomes spread between animal hosts through the medium of tsetse flies or via mechanical 

transmission (biting flies, injections), causing a serious and fatal disease in domestic livestock but 

of low pathogenecity to the African wildlife with which they have co-evolved. In general. th( 

development and distribution of African animal trypanosomosis is governed by interplay 0 

factors intervening among the mammalian hosts, the parasites and their fly vectors. Hence. th 

epidemiology of African animal trypanosomosis depends on interaction among these thre 

factors. The fact that the disease affects various domestic animals as well as a greater variety ( 

wildlife (the principal reservoirs of the disease) makes the epidemiology of tsetse-transmitt€ 

trypanosomosis extremely complicated (Matovu et al., 2003). 

Because of the focal nature of the disease, African animal trypanosomosis varies spatially. It 

determined mostly by vector-related variables such as: the host-fly contact; the prevalence 

trypanosomal infections in the vector; the density of flies in an area; and the coefflcient 

transmission of a trypanosomal infection or the proportion of infected bites that give rise 
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transmission of a trypanosomal infection or the proportion of infected bites that give rise to 

infection. Furthermore, the degree of risk to which domestic livestock are exposed to 

trypanosomosis depends on the species and strain of trypanosomes, animal's immune status 

and the presence of concurrent infections (OAU, 2001). 

2.2.2. The importance of Glossina species 

In Africa, the primary vector for the three pathogenic trypanosomes (T congolense, T vivax, 

and T brucei) is the tsetse fly. These trypanosomes replicate in the tsetse fly and are 

transmitted through tsetse fly saliva when the fly feeds on an animal (Stevens and Brisse, 

2004). For this reason, the important variables in the epidemiology of trypanosomosis and 

probably the most important component of challenge are tsetse-related factors, particularly the 

density of tsetse population (Eisler et al., 2004; Hargrove, 2004). 

In tropical Africa, the epidemiology of animal trypanosomosis is governed especially by the 

distribution of tsetse flies (Glossina species). Here, tsetse ecology is confined roughly between 

15° N-2SoS latitude where the disease as well occurs . However, the distribution of 

mechanically transmitted trypanosomosis (through biting flies, injections, etc.) is wider than 

the above limit (Bett et al., 2004). When we deal with tsetse-transmitted trypanosomosis, 

much depends on the distribution and the vectorial capacity of Glossina species respons ible 

for transmission. The three main species of tsetse flies for transmission of trypanosomes are 

Glossina morsilans, which favours the open woodland of the savanna; G. palpalis, \\'hich 

prefers the shaded habitat immediately adjacent to rivers and lakes; and G. fusca \\ hich 

favours the high, dense forest areas (Bett el al., 2004). Of the three groups of Glossina. the 

savannah and riverine classes are the most important ones since they inhabit areas suitable fOl 

grazing and watering (Hargrove, 2004). 

Although the infection rate of Glossina with trypanosomes is usually low, ranging from 1 - 2 

% of the flies, each is infected for life, and their presence in any number makes the rearing a 

cattle, pigs and horses extremely difficult. In areas where savannah tsetse is the vector, the ris 

of contracting the disease i widespread. On the other hand, when the riverine species are th 
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dominant species, transmission occurs particularly along rivers with dense vegetation along 

the banks. The proportion of a tsetse population found infected with pathogenic trypanosomes 

depends not only on its vector capability, but also on the host on which it mainly feeds 

(lCPTY,2003). 

From the above descriptions, it is evident that tsetse fly as the primary vector of animal 

trypanosomosis in sub-Saharan Africa is incriminated as the predominant and continuing 

threat to the efforts aimed at improving the livelihoods of rural communities through 

amelioration of livestock sub-sector (Matovu et al., 2003; Sinyangwe et al., 2004). For this 

reason, recent and ongoing international programs addressing the problem of tsetse­

transmitted animal trypanosomosis, such as the Farming in Tsetse Controlled Areas (FITCA) 

and the Regional Tsetse and Trypanosomosis Control Programme (RTTCP) initiatives place 

great emphasis on the disease and vector control (Hargrove et al., 2003; Barret, 2004). 

2.3. Socio-economic impacts of African animal trypanosomosis 

The greatest opportunity for expanding crop production, livestock production and productivity 

lies in the forested portion of humid zone and the sub-humid part of sub-Saharan Africa. 

Furthermore, it is in the same zones that the greater half of the ruminant population of the 

continent (over 232 million heads of cattle and 343 million heads of sheep and goats) 

predominates (F AO and IAEA, 2002). This huge continental resource, through improved 

production strategies, has been proved to play a significant role in the development of a 

sustainable and environmentally sound agriculture in efforts to ensure food security and 

effective utilization of natural resources across the continent (Afework et al. 2004' Shawt 

2004). 

Nevertheless, there are several factors that influence the production and productiyity 0 

livestock kept mainly under extensive and poor management systems in sub-Saharan Africa 

Here, the production potential of its livestock sub-sector is primarily curtailed by seasonal feel 

scarcity, underdeveloped veterinary infrastructure and high prevalence of rampant liYestoc 

diseases (Machila and Thuranira, 2004). As the result, the continent is faced with t1' 
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challenge of satisfying a dramatic increase in the demand f its population for livestock 

products particularly milk and meat (Budd el al., 2001; ILRI, 2002). 

From veterinary stand point, animal diseases in general, and particularly those of parasitic 

origin, have been incriminated as the predominant elements in the extreme deterioration of 

animal biodiversity in sub-Saharan region that holds the continent's greatest potential for 

expanded livestock production. Especially, the devastating effects of tsetse-transmitted animal 

trypanosomosis 0 n the 1 ivelihoods 0 fA frican communities and 0 n the productivity 0 f their 

livestock h ave reached enormous I evels across much 0 ft he region (Bett eta 1.,2004). The 

impacts of this problem extend over a greater proportion of sub-Saharan Africa where it 

threatens more than 70 million livestock and partly makes Africa to produce about 70 times 

less animal protein per unit area than Europe (F AOST AT A, 2005). Furthermore, 

trypanosomosis reduces cattle density by 37 % to 70 % and the offtake of meat and milk by 

about 50 % (F AO, 2003). 

Trypanosomosis has direct impacts on livestock productivity, livestock management and 

human settlement. Through those direct impacts, the disease has indirect impacts on mixed 

agriculture a s well as human welfare. Changes in livestock management, human settlement 

and crop agriculture also result in changes in land use, vegetation cover, the environment and 

human welfare. And all of these have implications for resource use patterns, investments in 

natural capital (e.g. planting of tree, shrubs and herbaceous legumes, construction and 

maintenance of conservation structures), social institutions that govern resource use (formal 

and informal conventions, norms and rules) and, once again, human welfare (Gilbert el al., 

2001; Shaw, 2004). 

Basically, the direct and indirect socio-economic impacts of nagana are often di fficult to 

quantify. evertheless, the socio-economic impact of the disease and the expected socio· 

economIc impacts of control interventions are essential components of planning for cost· 

effective control (Barret, 2004). Sustainable control can only be achieved when the benefi t 

accruing from the control intervention are larger than its cost. In this case, the impacts that an 

the easiest to quantify are the direct effects of the disease on livestock productivity. Yet fe, 

15 



Altogether, however, it ha be n reve led that the socio-economic impa t t ct -tran mitt 

trypanosomosis have reached unpr cedented level aero s much of ub- aharan Africa. h 

instance, over 3 million heads of cattle and other domestic spcci s in Africa an; lost c\' ry ycar 

deaths caused by trypanosomosis, and about 35 million doses of trypanocidal drugs w rth 

35 million) are bought per annum in futilc efforts to maintain live tock free of the di ease (Han 

et al., 2004). In addition to these devastating effects, more than 70 million heads of livestock Cll 

at risk of contracting the disease at anyone time, so that total direct and potential los I 

attributable to the disease worth over U D 4.5 billion per year (Bourn et al. 200 l' titch et a l 

2003). 

2.4. Approaches to diagnose African animal trypano omo i 

The primary reason for the diagnosis of animal trypanosomoses is for the application ! 

appropriate therapeutic and prophylactic measures. Moreover, diagnosis of this disease aids j 

target and monitor tsetse control or eradication operations, investigations into the efficacy I 

chemotherapy and particularly trypanocidal drug resistance, and for pathophysiologica 

epidemiological and socio-economic studies (Eisler et al., 2004). Under such circumstances. d 

type of diagnostic test used in the detection of infections caused by the animal trypanosomosl 

will vary according to the epidemiological characteristics of the disease and the strategy f1 

control of the disease (OlE 2004). 

In areas where a high prevalence of tsetse-transmitted trypanosomosis occurs. even tests of 10 

diagnostic sensitivity will suffice if ch motherapy or chemoprophylaxis is administered on a h 

basis. II 0\\ ever, in many situations where mechanically transmitt d trypanosomosis is foun 

drug are often administered therapeutically to individual infected animals and it is ess ntial th 

more sensitive diagnostic test be used in order to detect acti\'e infections (Harry el al.. 2004). 

2.4.1. Clinical diagnosis 

In areas where trypanosomosis is an endemic problem, linical symptoms and post mort( 

lesions are important considerations in diagnosing the disease especially in combination with 1 
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pid mi I gical history of the disca e. oreov r, syst mati ur\'cy < iming < tam nt 0 tt 

s as nal occurrence of trypanosome spc ie and radication s hcme of the vector tilT ugh high] 

effective diagnostic approaches may b far more precise (, lespuu, ' el al., 2003 . 

Clinical signs of acute bovine trypano omosis include anaemia, weight los ,roughnes of the ha 

coat enlargement of peripheral lymph nodes, pyrexia, abortion reduc d milk yield and, in tt 

absence of treatment, death. Hence trypanosomosis should be suspected when an animal in a 

endemic area is febrile, anaemic and in p or condition. The clinical picture d p nd to SOIT' 

extent on the sp cies of infecting trypanosomes and th susceptibility of the bo ine hos 

Diagnosis of the disease based on clinical manifestations is compli ated due to the fact that tI­

disease may have acute, chronic or sub-clinical forms. onfirmation depends on n 
demonstration of the trypanosomal organism in the ammal's blood or lymph node smears usir 

the parasitological methods available (Bourn et ai., 2001; Mc Dermott et al. 2003). 

2.4.2. Parasitological techniques 

The conventional techniques of microscopic examination for the presence of trypanosomes a 

still widely used, but newer and far more sensitive methods are beginning to upplant them. 

simple parasitological technique is to examine fresh blood through a combination of micrl 

haematocrit centrifugation and Dark-ground/Buffy coat microscopic study techniques. Th 

method i simple and ine pensive, and if trypanosom s are found, th diS ase is diagnosed on tl 

spot with the detection limit usually around 104 trypanosomes per ml of blood (Del paux er a 

2005). The parasite conc ntration t chniques have the added ad\ antage that the packed c( 

volume and hence the lev I of ana mia, can be determined at the individual animal and/or h 

level (OlE 2004). 

Thin and thick blood mears fixed in methanol or ac tone and stained with Giemsa may b us 

in the laboratory to detect blood parasites and determine the trypanosome species invol \'( 

respectively. Early in infection, blood smears are optimal for the demonstration of T congolen 

These techniques are not sensitive nough to d tect low parasite levels, characteristic of ' 

disease in large animals at the chronic level and, as a r suit, several techniques for 
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concentration of blood trypanosomes have been dcn:lopcd, which incrc c the chance ( 

trypanosome detection (Holmes et al., 2004). tained lymph n de smears arc a v ry g d metho 

for diagnosis specially for T vivax and T b. brucei. In chronic T congolense infection. th 

parasites localize in the microcirculation of the lymph nodes and in other capillary beds, all win 

diagnosis by examination of lymph node smears or smears made with blood collected from th 

ear (Barrett et a/., 2004). 

The sub inoculation of blood into rodents, usually mice or rats is particularly useful in revealiI1 

sub patent infections. The laboratory animals are injected intraperitoneally with 0.2-5 n 

(depending on the size of the rodent) of freshly collected blood. Artificial immunosuppression ~ 

recipient animals by irradiation or drug treatment will greatly increase the chances of isolatit 

the parasite (FOA, 2003). They are bled three times a week for at least 2 months and collecte 

blood is examined using the wet film method. Here, animal inoculation is more sensitive th, 

direct examination of the wet blood film. Nevertheless, the method is not practical as it 

expensive and diagnosis is not immediate (Eisler et aZ. 2003; OlE, 2004). 

The method is highly sensitive in detecting T b. brllcei infections. However some T congo/en 

strains are not easily transmitted and T vivax rarely infects laboratory rodents. Al 0 anim 

inoculation should be avoided as it raises serious animal welfare concerns (OlE 2004). Exce 

for T vivax, injecting laboratory animals such as rats and mice with infected blood can reyea! 10 

or sub-patent parasitaemias of certain species and strains of the pathogenic trypanoson 

(Delespaux et aZ., 2005). 

2.4.3. Serological techniques 

The diagnosis of trypanosomes has been improved since the 1980s by serological diagnos 

methods and DNA-based techniques. Thus curr ntly a number of serological and molecul 

tests are available and presently used for the diagnosis of trypanosomosis. erological tes 

generally detect specific antibodies developed by the host against the infection or th 

demonstrate the presence of circulating parasitic antigens in the blood of the host by the use 

characterized specific antibodies (Delespaux et al., 2003). 
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n the other hand, the principle of molecular tests i ba cd n th demonstrati n of t 

occurrence of sequence of nucleotides, which are specific for a trypanosome ubgcnus, sp ci 

or even type or strain ( isler, et al., 2003; haw, 2004). , everal antibody det ction techniqu 

have been developed to detect trypanosomal antibodies for the diagnosis of anima 

trypanosomosis, with variable sensitivity and specificity. The method of choice c mprise t 

indirect fluorescent antibody test (IFA T), which allows comparatively easy and large quantiti 

of the antigen by making smears of laboratory animals and the indirect enzy me-link 

immunosorbent assay (ELISA) for the detection of trypanosoma I antibody. The identification 

major antigens of trypanosomes, and their production as recombinant molecules or syntheti 

peptides, is leading to the current development and validation of new tests based on the u e 

defined molecules (Geysen et al., 2003; Maser, 2005). 

The diagnosis of trypanosomes by DNA-based molecular techniques is either based _ 

hydridization profiles of parasite DNA with DNA probes or polymerase chain reaction (PC] 

technology. A DNA-probe is a known DNA sequence which can be obtained by cloning or 1 

PCR with labelled nucleotides (enzymes or isotopes). DNA probing entails exposing a denaturl 

DNA sample fixed on nitro-cellulose to a labelled DNA-probe under specific salt al 

temperature conditions. If the complementary D A sequence is present in the sample, the prob 

will bind to it and remain on the nitro-cellulose where they can be visualized (Desquesne aJ 

Davila, 2002; Geysen et al., 2003). 

A PCR method has been developed as a tool for the diagnosis of infections with fric 

trypanosomes in humans and animals, as well as tsetse flies. Recently PCR restriction fragm~ 

length polymorphism (RfLP) a says have been developed that allo\\ the identification ot 

Trypanosoma species as single or mixed infections using one single test (Delespaux et al. 200 

Although with very high sensitivity and specificity, serological and molecular tests are higl 

sophisticated demanding senior professional staff expensive commercial kits and, thus, primar 

used as tools for research for monitoring trypanosomosis control programmes and for SU[\ e 

not so much for routine diagnosis of the disease in the field (Delespaux et at. 2005: haw. 200 
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2.5. tratc t ntr I frican animal trypanoomo i 

ontrolling African animal trypanos mo is is a key component f p \' rt)' alleviation in t ct 

infested ar as, through improving productivity of livestock, as a et ut t impr vc pr ducti\1 

opportunities and living conditions of the rural poor. ombating frican animal trypano omo i 

presents a highly challenging and complicated task and i hamper d by se r I factor uch 

great fluctuation in the apparent tsetse density and variations in th composition of varia 

surface glycoproteins (V Gs) of trypanosomes that allows the parasite to escape the host l 

immune system (Harry et al., 2004). 

The fact that the deleteriou effects of trypanosomosis have reached unprecedented level 0 

African scene has forced researchers and policy makers to devise various methods to mitigate th 

problem at large-scale and in an integrated manner (lePTV 2003). Here, the control an 

prevention of tsetse-transmitted African animal trypanosomosis depends on methods directed t 

the vectors, the host and the parasites. Each of these approaches is useful but has seven 

important limitations, such as expense, environmental pollution, drug resistance and other relat 

problems (Bossche and Deken, 2004). 

2.5.l. Use of trypanocidal drugs against trypanosomes 

As African animal trypanosomo is i primarily transmitted through the cyclical involvement 

Glossina species a programme to eradicate tsetse flies from some 10 million km2 of the contine 

is highly ambitious. Obviously, it will be compl x, take man~ years and pos ibly co t fr" 

some U D 20 billion ( ilbert el 01., 2001). ntil recently, the gr at majorit) of control metho 

against trypanosomosis have, therefore, been aimed primarily at prot cting animals by the us 

suitable trypanocidal drugs a indubitably th most important tactic in destroying the parasit 

These compound could be u cd either as chemoprophylactic ntitie or chemotherapeu 

formulations (Geerts el al., 2001: PAAT, 2003). 

The three anti trypanosomal compound upon which treatment and prophylaxis of ca 

trypanosomosis curr ntly d pend are I ometamidium chlorid . Homidium chloride/bromide 
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iminazcn accturatc. n the other hand. uinupyramin ur mlll lar min a 

primarily used a therapeutic drugs for infection caused by 1. mn i in quin , c m 1 an 

buffaloe, although uinapyramine i also u cd ~ r pr phylacti purp s (bi ler I al .. 2001). 

urrent use of trypanocidal drugs for the treatment and control of frican animal tl)'p< no orno . 

is generally practiced acc rding to one or a combinati n of th following defined treatme 

strategies: 

1. Routine and/or trategic block treatment: th s ar carri d out using prophylact\ 

drug, notably isometamidium at predetermined intervals on the ba i f perceiv 

duration of prophylaxis or when a challenge reaches predetennined levels (Holmes, 

al., 2004). 

2. Monitoring and treatment of individual infected animal : animals in a particull 

area are monitored using standard parasitological methods (thin film Buffy coat 

haematocrit centrifugation methods), and infected animals are treated using 

therapeutic drug, usually Diminazene aceturate (F AO, 2003). 

3. Monitoring and treatment of clinical ca e : this strategy is similar to monitoring aJ 

treatment of infected animals, but here, not all infected animals are treated. attle a 

treated with curative drugs only when their pey falls b Iowa pred tennined thre h 

leveL or if clinical signs of trypan mosis are d tected (Holmes et al .. 2004). 

However, drugs used [or the treatment and prophylaxis of animal trypano omosis have b 

under extensiv administration for the la t 40 year with liltl Ino r gular monitoring. In line \ 

this, most of livestock owner do not have adequate knowledge and e peri nc on the diagna 

and appropriate drug u age even in area with high preval nc of trypano mosi. 

trypanocides are us d in the ab ence f diagnosis or u ed to treat for conditions for which tl 

are ineffective (Mc Dermott ef al., 2003). A further factor i the fact that the choice b t\\· en 

use of therapeutic and pr phyla tic drug i made on the ba i f c t p r dose. \\ it 

understanding the ad antage of prophylactic drugs in appropriate circum tance Hom " et 

2004). 
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As the result f tbe ab v sccnari , recent cn survey condu tc In om ub- nh ron fie 

c untric have re cal d the ccurrcncc f varying oegrc th av ilable 

trypano mal comp und . I'or this r ason, the h avy reliance f liv tock owner on try pan 

drugs, th alarming cmergenc of resistance to the e 'i ting anti-trypan somal c mp und and 

unlikelihood of n w trypanocides appearing in th [! reseeabl future togdher with th 

adoption of other alternative to the u e of trypanocidal drugs in aggregate cre te a gr t dilen 

in the management of African animaltrypanosomo i in ub- aharan frica ( tt el (J/., 2 04) 

Furthermore, the cost of d velopm nt of new compounds has increased normou 11' in ke p 

with inflation and, the market for recovering the enormous investments n ed d to develop n 
compounds to the commercial stage is limited and mostly poor (Bett et al., 2004). In this c 

the high cost of drug production estimated at U D 200-800 million, compared to the low va 

of th market for animal trypanocides, estimated at U D 20-30 million is a trong disincen 

for the private sector to invest in the development of new drugs (De Koning et al., 2004). Thu, 

is evident that control of trypanosomosis will depend in the for eeable future on the use of 

existing few trypanocidal drugs. The challenge, therefore, r mains to make optimal use of 

three relatively old compounds until new methods of treatment emerge, possibly throl 

unanticipated cross-reactivity with new broad-spectrum anti-protozoal compounds such as t 

currentl y being developed for the treatment of malaria and cr} ptosporidiosis (II Imes el 

2004; OIE, 2004) 

2.5.2. ontrol of the vector 

Parallel to the application f trypanocidal drug n infected animal, continuou effort ha 

put toward c ntrolling t et e flie as part f an integrated approach t keep the iz of \ e 

population down to a level wher the trypano om i PI' blem i tol rable. \ eral approach 

fly control have been used with arying degree of ucces. 1an} methods wid Iy u ed for t 

control in the pa t have cea d to be u ed in the la t 10-20 year, ith r b cau e they 

ineffective, or b cause the ha become emir nmentally unacceptable Bossche and D 

2004). 
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orne f the convl!nti n I um::ntly cmpl yeo t c ntrol th vect r ar: I cti\' 

spraying of the vegetation upport f th Oie; u c f artificial b' it 0 vice 

impregnated trap and target· applicati n f small quantitie wt:rful pyrethr id 

insecticides on animals: and the use of the 0- ailed tcrile in e t technique ( I I aft r rt:aring 

and r lea ing male Oie ( oum el al., 2001: A ,2001). 

Discriminative bush clearing, extensively used in early tsetse Oy eradication campaigns. has b n 

locally useful because it eliminates the breeding places of the tsetse. But, to b completel) 

effective bush clearing requires destruction of vast areas f bush and forest, which i 

ecologically unacceptable. It is still a useful procedure when u ed locally in conjunction with 

other control methods. Game elimination, and thus elimination of the main source of blood-meals 

for the tsetse, was used in early eradication campaigns. This was an ineffective and wasteful 

procedure. Today, the method has been abandoned, to a large extent on environmental and ethical 

grounds (PAAT, 2003). On the other hand ground and aerial spraying with insecticides and th 

use of synthetic pyrethroids on cattle have lowered fly densitie in some areas but widespreaG 

use would require considerable international cooperation and expense. idespread application a 

insecticides has the tremendous disadvantage of also eradicating many other arthropods, se era 

of which are desirable (lePTV, 2003). 

Ther has been a substantial amount of research for mor environmentally acceptabl technique 

because the widespread use of persistent inse [icide or drastic habitat m dification i no long 

acceptable. These include the u e of insecticide impregnated trap or targets. non-impregnate 

trap and th us of 'pour-on' insecticide applied to cattle ( os ch and D k n, 2004). {OJ 

rec ntly, the use o['pour- n'insecticid applied t cattle ha b en a \\id lyappli d t chnolog:. 

Whil t still dep nding upon in cticid , the quanti tie us dar much smaller. and the types us 

are predominantly nth tic pyrethroids with high toxicity for Glo ina spp. but 10\ mammalil 

toxicity. Furthermore th are not widel di tributed in the environment but are much rna 

closely directed at th sp cific target organi m (Hargro\' , 2004: Majiwa el al., 20r) 

Application of the sterile male techniqu (IT) received con id rable attention in the 19 

where larg numbers of male flies usually terilized by irradiation, are rei as d and compel 

with wild males to mate with female fiie . Thi novel appr ach has be n used successfull.· 
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Burkina I,us , Tanzania, igeri and, mo·t recently, in Z' nzi ar \\'h rt; it erndicat d G/onin 

au 'Ieni from the 1600 km2 nguja Island (I' '1,2003). 'I hough currently being implcm ntcd in 

·thi pia, this method f contr I is pr ved costly, te hnically deman ing and only uitabl fo 

relativ Iy small, isolated arcas fts tse infestati n ( ilbert et ClI., 2001). 

In general, although vector control techniques have some environmental adversity. banning th 

more primitive methods and adopting the modern strategies has proved to b very fti ient. hu 

the policy of the Program against African Animal Trypanosomosis (PAA ) is to encourag the 

improved vector control alternatives so as to exterminate this menace and explicitly bring about a 

sustainable livestock production across tsetse-infested areas of sub- aharan Africa (P T 

2003). 

2.5.3. Use of innate resistance of the host 

It has long been known that there are differences in susceptibility to trypanosomosis b tweer 

various livestock breeds in Africa. Trypanotolerance in taurine (hump less) cattle breeds such aJ 

those of the N'Dama and other West African shorthorn breeds is particularly well knO\\11 an( 

widespread in sub humid and humid regions of Western Africa. usceptibility studies ha\'l 

shown the N'Dama to be the most rcsistant breed followed b) the smaller \ est African short 

horned cattle but the large and more recently introduced Zebu has proved th most susceptibl l 

breed to trypano om si . Thes We t African local breeds of livesto k offi r another oluti n tl 

the problem of trypanosomosis as they perform r lativ I b ner than other breed under hig, 

levels of tsetse and trypanosomo is challenge (Murray el al .. 2004). 

Though trypanotolerant liv stock breed are reali tic and environm ntaJly fri ndly the amm 

are generally smaller than the preferred zebu breed and for prefer nee rea on ) ha\e b en Ie! 

adopted in most parts f the continent. The high cost of transporting these animal to other ul 

aharan countries is also another pr blem with the use of trypanotolerant Ii stock breeds I 

alternative approaches in Africa (Murra el al .. 2004' Taylor and uthie,2004). 
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2.6. D clopmcnt f rc, i 'tancc to trypan idal drugs 

In the vast majority of countrie where trypanos mosis i a maj rand ndemi pr blcm, the u 

of trypanocidal drugs is the principal meth d of controlling the pr bl m but the h [1\ Y rdiance of 

farmer on drugs for disease management makes them very vuln rabl to the mergence of drug 

resistance, as drug resistance i an inevitable s quel to continuous drug use 

2004). Thus, the problem of drug resi tance in trypanosomes appears 

e Koning e( al. 

be 'preading 

geographically into many region in which trypano omosis prevails ( hahi tal., 2002). 

2.6.1. Mechanism and genetic basis of resistance to trypanocides 

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

which it had previously been susceptible. So, it implies failure of treatment and prevention. and if 

no other active drugs are available the animal has to rely on its immune defenses alone to combat 

the disease (Holmes el al., 2004). Drug resistance covers both host- and parasite- related factors, 

Host-related factors include poor distribution of a drug to infected tissues or intracellular sites j 

variation in drug metabolism between individuals, and diminished activity of a drug in anima15 

with a suppressed immun system. On the other hand, parasite-related factor contributing t 

resistance include: reduced drug accumulation in the parasite, a change in enzyme targ t througt 

an increase in its level and affinity, incr ased metabolite production or retention and altera ion iJ 

drug metabolism, and u of altemativ pathways to bypa s the ite of inhibition ( ysen e( al 

2003; Maser, 2005). 

An understanding of the mod of action of trypanocidal drugs and the mechani . 111S of dru 

re i tance by trypanosome i important s a to id ntif th p tential and novel drug target an 

provid directions toward new chemotherapeutic trategi in effort to reduce the developme: 

of resistance to trypan cides. orne of the most important fa t r influencing th d vclopment 

resistance to trypanocidal drugs are shown in Figure 2 b I w. 
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Figure 2: Factors affecting the development of resistance to trypanocidal drugs 

Source: (FAO, 2003) 

The primary mode of action that i currently accounting for the molecular mechani IDS of anti­

trypanosomal activity of phenanthridinium drugs is blockade of nucleic acid synthesi through 

intercalation between DNA base pair, inhibition of RNA and DNA polymerase and 

incorporation of nucleic acid precursors into DNA and RNA ( inyangwe et al. 2004 . Although 

the mechani m of I ometamidium and Homidium alt for anti-trypano omal action i n t wel1 

under to d it has b en hown that the e drug interfere with glyco omal fun tion . th functio~ 

of an unu ual aden ine monopho phate (AMP) binding protein, trypanothi ne m taboli m ~ 

the replication of kinetoplast DNA (D Koning et ai. , 2004). Diminazen aceturate exerts i 

pharmacologic effects through binding t trypan mal kin t plast D A. Thi binding 

specific interaction with trypano mal D A ite rich in ad nine-thymine A-T base pail 

inhibit the ynthe i of RNA primers re ulting in accumulati n of replicating intermediat 

thereby Uiliibiting kD A replication (Bett et al. 2004 . 
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inhibits the ynth si f primers, re ulting in accumulati n 0 rl;pli ating int nnediat , 

thereby inhibiting kI 1 r plication (8 tt el al., 200 . 

The mechanism and molecular ba i of resi tanc to try pan cid in tr) panosom i not w 11 

recognized and remain a contr versial issue among re earchers. However, few rc arch r' ha 

described the po sible mechanism and molecular basis f resistance to trypanocidal drug . 

Accordingly, drug resistance could arise either as a cons qu nce of alt ration at the targ t or 

changes in the concentration at th target site, or both, b cau e of the fact that anti trypanosomal 

ag nts interact with a drug target ( inyangwe el ai., 2004). It ha been indicated that s lection by 

drugs essentially takes plac during asexual multiplication in the mammalian host though there is 

evidence that during passage through the tsetse flies, genetic exchange (sexual recombination) 

occurs (Holmes et al. 2004). 

African trypanosomes in the mammalian bloodstream are absolutely dependent upon glucose to 

generate glucose for subsequent generation of ATP. In other words, trypanosomes have lost 

anabolic pathways such as purine synthesis and rely entirely on salvages of purine bases or 

nucleosides from their hosts to make nucleic acids. P-glycoproteins are prominent r pr s ntatives 

of a family of adenine nucleotide binding cassette (ABC) that is widely r presented in 

trypanosomes and other protozoa, fungi, and metazoans. Trypanosomal purine tran porters are 

th refore potential drug targets (i.e. the specific delivery f toxi compounds to th parasite 

through transport r that ar absent in the host). ony reI), mutations in nutrient transport rs 

can cause drug resi tanc by reducing drug import (Matovu et of.. 2003). 

Re arch ha also r yealed that the maximal uptake rat ( ma. ) f i om tamidium in r istant T 

congolense 'v\" r ignificantly lower than in ensitiye population ( [ulugeta et of., 1997). gene 

deletion study which att mpted t inv tigate th r Ie f 1 bTl (cion d train of T brucei) in 

drug uptak and resistanc in T brllcei by genetic kn ck ut of Tb 1 demonstrated the total 

absence of P2-typ transport in Tb TI-null bloodstrean1 form and indicated that loss of Tb Tl 

reduced the ensiti it) f tcypan om s to melaminophenyl ar enical ( 'lato\'u et ai., 2003 . 
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\ hcth r ur not drug-I c i lant trypuno ol11e 

C ntr vcr 'jul issue. Several auth rs huvc b crved a I 

th I nic th n 

vinllcn 

ptibl rt:ffi In 

In 

drug-rc i tunt trypan s meso 'J date, few sLUdie h' v a curat Iy , th imp ct 0 dnl 

resistant trypano omes on livcstock pr ductivity, although it i g ncrall urn d that 

uncontr II d infection will have a 'cver impact on b th survival and pr ductivity 0 ). 

A u eful study to asscs the impact of drug-resi tant trypano ome on th . prooucti -ity of I al 

cattle was carried out in the hib volley, outh thi pia v:hcrc a high prevalcnce of multiple 

drug r i tance \,: as alre dy reported ( odjia el al., 1993). 

1herefi re, it i worth to deduc that much m r w rk r mains to be done in oro r to prop rly 

elucidate th mechani m of resistance to the currently available trypanocidal drugs. uch tudic . 

as well as being of great value in their own right, may al 0 pr vide novel method for the 

detection of drug resistant trypanosomes in the future (OlE, 2004). Recent advances in the 

manipulation of the gene structure and/or expression such as gene knockouts, ovcr . 'pre ion 

and RNA interference followed by observation of their effects on the trypanosome phen t) pe, are 

useful strategies which would provide us aluable information on the genetic ba c of drug 

resistance in trypanosomes (FAO, 2003' Holmes et al. 2004). 
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2 .. 2. mcnt f re i t nce to tr) panocithl drug 

rat tandardizcd m thod han; c me into vicw to identif) drug n: i tunc in tryp< no me . 

At prc cnt, tw types f technique arc commonly u d ~ r thi purp e. namel) in vi\'() m thod 

(t t in ruminant and mice) and in vitro a say ( . 200 I). t ndardized pr to 01 r th 

te t have been d v lop d which should allow a bettcr omp ris n f data n a temp ral md 

patial ba i (. i ler et at., 2001). 

ests in ruminants could pr vid dir ct information from studi s in ruminant u ing r commended 

doses of trypanocid s. The t t commonly us d in thes animals con ist of infecting a group of 

cattle r small ruminants with the isolate under investigation and lat r, \Vh n th animal are 

parasitaemic, treating them with various levels of a trypanocide. he animal arc then r gularly 

monitored over a prolonged period (up to 100 days) to d termine the effective dos and the 

curative dose (Harry e/ al., 2004). It is preferable to use at lea t thI e animals in each group. 

becaus it has been shown that results obtained after inoculation and tr atment of on animal are 

not always reliable (Eisler et al., 2001). The animals ar then regularly monitor d over a 

prolonged period (up to 100 days) to det rmine th ffective dose (ED). i.e. the do e that clear­

the parasites from the circulation. and th curative do e ( D), i.e. the dos that provide ' a 

perman nt cure. For the e tudic, th cattle or small ruminant mu t b k.ept in fly-proof 

ace mm dation or in a notH et e ar a in order t liminate th risk f r infection during the 

study (Me erm tt e/ at. 2003). 

Thi te t is us Cui beaus r the difiicult in extrap lating th curati, dose in attic from th 

result f t t in mice (K nt;. 1999). u ful indication f the level of re istan e an b 

obtained fr m studi in ruminant by r cording th length of time b tween treatment and th 

detecti n of br akthr ugh population 

Ie I f resi tanc . 1 he main con traint thi te hnique ar that n t all population might gro 

equall well and that n itivL: i late might vergr w resistant ne \ hen inoculate 

Mor v r the long durati n f D II w-up and the c t pur ha and m' intenance of the anima 

ar expensi c rnak. thi t11 thod u uall t impracti al t examine a large numb r f i lat 

(Holm et al. 2004 . 

29 



lie to the high c t te ·t in thl.: definitivl.: h I. t t in I r tory rni m th 

prdcrrl.: 111 th d.' t lea t for testing tho f 1: con olell e \\ hieh r w \\ II in mie . 

fter xpansion f Ii\' 

trypanos me an tw nty-four hours later r at the fir ' t peak of para 'itaemi ,each gr up c. ept 

the c ntr I gr up is treat d with a rang f drug doses. 'r hereafter, th mice h uld b monit red 

three time a week ~ r 0 day. Ithough te t in mice has e\'eral fc dba k , it makl.: u of th 

advantage f being cheaper and ea ier to onduct (b ler e/ at .. 2003). 

A standardiz d and simplified m thod wa de cribcd for th investigati n of trypan cidal drug 

resistance u ing laboratory animals ( . isler el al., 200 I). The fir t i a ingl -do e mou e te t, 

which is a simplified approach to the us of mice for invc tigati n drug r i tance. It is 

int nded t compare and characteriz area in term of the extent of drug r istance in T 

congo tense or T brucei by examination of as many isolates as po sible rather than to 

characterize individual stabilates. This method has shown to be useful in the inve tigation of 

trypanocidal drug resistance on an ar a-wid basis (Geerts et al. 2001). The standardized multi­

dose test i to obtain more detailed information by determining the COSO and 080 value for a 

gi en trypanocidal drug ( isler el al. 2001). 

A great deal of progress has b n made in the field of in vitro as ay to d termin the drug 

nsitivit f trypanosomes. Here many te hniqu arc 11 ed for thi purpo , uch a identifying 

g netic marker ~ r I MM resistance using polymerase chain reaction (P R, trypanocidal drug 

LI A in ombination with para it d t ti n te t ·, and the 11 

potential (M P) et (H lme el al., 2004). 

of a mit ch ndrial lectrical 

of the urr ntl ' available 

drug re i tance in tr) pan me , an alternative; appr a h in the flltur rna ' b 

mad t identif genetic marker ~ r drug re i tance;, which might b developed imo reagent or 

the id ntificati n f re i tant trypan m u ing thl.: P Iymcra e hain rcacti n P ). P R­

b d te t could pr ide a rapid and c nvenient t L uitable for largc- al epidemiol gical 

survey f live t ck. v lopm nt of uch te t rcquirt: the id ntiiicati n 

that may be a ciated \ ith drug re i tance in liveslo k-infective trypan s me ( 

Oa ila, 2002). 
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L ngitudil1'll para it logic'll duta an pr blem in 

natural t else chull nge. '1Iu.:n.: un; a numb r ho\'o ' r. Fi 

prcvaknce of drug-resistant infccti con II)' it i 

b at least ix m nths. !'inally, th hnique i quite e, 'pcn i\'e, i longitudin 1 

carri d ut for other purpos (Belt et al.) 2004). n ther m th d for he ' 

un i r 

tru 

tiv 

n t 

mcnt f 

trypuno. omo is risk and the I vel nd prcvalenc of resi tance to I ometamidium chloride h 

b 11 dev I ped u ing cattle populations under natural hallcnges in the field (Eisler et al., 200 ). 

Thi pr tocol compares new trypanosome infections in a group of cattle tr at d with 

lsomctamidium chlorid t an untreated group. Th rate at which nc\\ infection occur in the two 

group is asscs ed by a comparison of their survival curv s over an 8 - !2-we k p riod. Thi may 

give a rapid and accurate assessment of isometamidium resistance and the impact of drug use 

relative to no treatment. This m thod has been successfully applied to assess isom tamidium 

resistance of trypanosomes in cattle in western Ethiopia (T \ Ide el al., 2004). On of the 

disadvantages of this study is that it cannot be used to assess the r si tanc situation with regard 

to Diminazene aceturate (Mc Dermott el al. 2003). 

The other possibility is a block treatment study wher b a group of naturally trypano, m -

infected animals are treat d with prophylactic doses of isom tamidium and monitored for relap 

of infections. his technique can be used to a ses th period of pr phylaxi c nfem.:d by 

i metamidium in naturally try pan ome-infected animals und r lield conditi n. uch that the 

data ha dir ct relc\ an e t the fi Id, whi h i not al\.vay the ca 'c \\ ith data obtain d in mi 

(Afewerk el al., 2004). he di advantage is that the animal are left after treatm nt t graze 10 

their natural environment, where th re i high t t -challcngt.:. 

on equently, th ri k of re- infecti n aft r tr atment cann t be eliminated. and it i not p lbl 

to know \.'·:h th r the trypano me d tecled in th animals riginatcd fr m the p pulation pr 

in the animal at the tim of trt;atmcnt r fr m ts ts [J eding n the cattl after treatmt:nt l 

herefore, further onfirmati n rna be requir d by i lating the tryp nome from the animal 

with r lapse infection and t ting th m in mic or in natural h t in a fly pro f stable L 1 



crm tt et al., 2 0" . Bc id' . thi lcst i n t uitablc ~ r imiw z n turnt b 

eliminatl;d r m the bl d ftn..:ated animal' in a few day time 1I IT)' tal., 20 

inc it ha' l;cn h \\n that the rate f is mctarnidium accumulation in 7. congolet 

thi dru 

indi at r f the degn;c f drug resistance and in c thc mit chondrial cI c ric I P t Olial EJ 

appear b I sely link d with the r t 0 drug uptak ,it might be p iblc in the 11 ar future { 

quantitati e in vitro tcst t aluutc th rc ult . If such a t t c uld . carried out u ing 

a small numb r of trypano mes, it might pr vid a rapid indi ation 0 the level of re i tance fa 

giv n trypano me i late. It is hop d that thi te t could be c ndu t d on whole blood ample 

and would not, th refor, uffer from the sam limitati n as ther in vitro te t n.:fI rrcd to in the 

arlier headings ( I ~, 2004). 

2.6.3. urrent status of r sistance to trypanocides 

Drugs used for the treatment of animal trypanosomosis are g nerally ubjcct to lower standards 

of quality control than tho e used in human disease. The releas of preparation that contain 1 w 

quantities of active drug provokes ideal conditions D r the selecti n of drug re i tance a well a 

leading directly to therapeutic failur (Barr tt et a/. 2004) 0 far r sistance to on or m re of the 

common trypan cidal drug used in cattle has be 11 r ported in at least 13 countri \" ithin sub-

aharan Africa. In mor f the countries in which th studi ha\e b en condu ted, multiple 

r si tance wa rep rted to both Diminaz n aceturate and Isometamidium chi ride eert and 

IIolme ,200 1). 

But th curr ntly available inD rmati n n drug re i tan e i d rived Ir III limited numb r ot 

ca e rep rts and d not gi\'l; any indication f the true ituati n f r~si . tance in • rcgion 

country a y tematic ur\'l;Y havc n t b n fully c ndu t d ( . i It:r c( a/., 2004). '1 hi 

drug resistance in tr) p n me currently app ar t b pr ading ge graphically into man 

r gion in \ hich the disca e c ur partl due to f many g 'ncri pr 

doubtful quality (1 J lmc et aI., 2004 . Th th Ii t 0 

publi hed rep rt in which a number f trypan me i lat ha eell c. -amin d in m 

countrie acr sub- aharan Africa. 
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bl 2: I cp rt· r n.: i tane to 

somL: Ali-jean countri 

ountry 'I rypan some SPL:C1CS 

T. viv(lX 

7: congolense 

T. congolense 

T congolense 

T. brllcei 

T. rhodesiense 

Uganda T. congo len e 

T. congolense 

Zimbawe T. brllcei 

T congolense 

Zambia T vivQ..'( 

T vi\'ClX 

T. rhodesiense 

udan I T. bnlcei 

T. congolense 

Kenya T congolense 

omalia T congoleme 

[ thiopia 

T congolells!! 

T. congolense 

T. cOllgolem!! 

the u d in c ttl In 

Drug! to which 

D, H, I 

, I 

D,1I Moham d (1992) 

I Mohamed (1992) 

DFMO 

D, I Matovu (1997) 

Sinyangwe (2004) 

rakawa (1991) 

H Ahmed (1992) 

D, H, I Ahm d(1992) 

0, II, I 1 hamcd (1992) 

,I, H 

, I 

imina/ene; D· 1 = Diflu r metylornithine; H =Homidiurn); I = I omet midiurn, Q 

uinapyramine 

ouree: (Holme el 01 .• 2004) 
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2.7. I'h' n .• for int 'grat 'd t t '/trypano OlllO i ontrol :lJ>proa ,It 

A r vic\v the literature \ ... ·ith p cial reference to the c ntr)1 

ha led t the e nelu i n that each of thc control trutcgic in u cv n in th 

i in nc 

nt ituati n ha 

everal limitati n. um.::ntly, the limitations to the efic tivcn of ehcrnopr phyl i and 

chemotherapy ha eben the cxtensive admini tr ti n and. con qu 'ntl)'. a 

de elopment f mUltiple re istan c t the few drug' on market (111m el a/., 200 

re i tanc t th drug u cd for the c ntr I and prcyenti n friean animal trypan 

incr a ingly r ognized as a major constraint to live t ck pr du ti n in ub- aharan fri a ( ha\\. 

2004). I'urthermor , the unlikeliho d r ncw trypanocide appearing in the fore ec bl fllturc 

together ... ith th low adoption of other alternative to the us f trypanocidal drug create 

additional dil mma in the management of African animal trypanosomo i (Belt el al .. 200 ). 

Economic and ecological con traint on trypan somo i control are till evident 0 that the high 

co t in 01 d in a continuing progr m of eradicating t t e flie ften b y nd thl.:; rca h 

individual country. Furtherm re, tset e fly eradication r malO an unreliable mea un.: \\hen 

continued surveillance is not guaranteed since this will not nee ari I) r ult in the eradication f 

trypanosomo is, as some trypanosome like T. vivw: and T. b. evan. i can be tran mille 

mechanically b) biting fli (in)<lng\ e el (I/.. 2004). Th ugh rcali tic and nvir nm'mall 

friendly, try pan tolerant Ii e toek arc generally smaller than the prl.:;~ m.:d Zebu breed nd. ~ r 

preference rea n, have becn Ie adopted in III ·t part· f the ontin nt. The high 

tran p rting them al 0 cr ate anoth r PI' blcm (Murray el al., 2004). 

n the other band, illegal introducli n of poor-quality trypanocidal drug. and re urren he t 01 

vect r ntr I devic (trap !target·) have been < mong t the III jor fu 

management f t et 'e/trypan m si' in m t an.:a f frica when.! the pr blcm i endemic. I hi 

pr blem i particular! en u in t et e-in~ ted zon f I~thi pia \\hcrc: 

1. lack market for tr 'pan idal drug by dwg muggier i \\'dl e.·p rienc d: and 

2. Mo t of th trap Itargd. pr vidcd by diff rent g vernmental and n n-goy mm n 

rganizati ns ~ r t· tSt; uppre i n have b en d tr .'ed thr ugh r urren th It. bu 

fire and ther vandal under ditlcrent cir um ·tanee . 



The ab ve scenario sugge"t the need for a m thod which " ... ould su lain oi e. management 

strategies through guarding vector contr I devices, and ensuring the pro\.'i ion of co t-effective, 

quality drugs to the suffering c mmunity. 

Furthermore, despite enormous advances that have been made in the area of immunology \.' r th 

last thirty years, the prospect of a vaccine against trypanosomosis in any pecic is no longer 

closer. Under such a circumstance, the almost unlimited antigenic variation during infection by one 

single train of trypanosome and the antigenic strain diversity within each of the several 

trypanosome species and types are the main obstacles preventing vaccine d velopment. Ther fore 

little progress has been made in the development of a vaccine against trypanosomes and, further no 

effective vaccine is likely to be marketed in the near future (FAO, 2003; Geerts and Holmes, 2001). 

Though trypanotolerant livestock breeds are realistic and environmentally friendly these animals 

are generally smaller than the preferred Zebu breed and, for preference reasons, have been less 

adopted in most parts of the continent. The high cost of transporting these animals to other sub­

Saharan countries is also another problem with the use of trypanotolerant livestock breeds in Africa 

(Murray et al., 2004). 

Therefore, the several limitation described above for the various control measure used to mitigate 

tsetse-tran mitted trypanosomosis indicate that there is no stand-alone method to effectively handle 

th problem, and that international coordination is required for combating thi di ea e complex. Fo 

this reason, to fully exterminate the interacting causes of trypanosomo is 0 as t am liorat 

livestock production a an alt rnative to pathways out pov rt) for the rural po r in sub- ahara 

Africa it is e ential to devis and adopt diseas control strategie that would entail the variou 

conventional approache ( inyang" e et al., 2004). 

hortly put, in countrie with fe\. monetary and foreign exchange re our e. u e d 

environmentally friendly and ustainable community-based vector c ntrol cherne. applicati n 

trypanocidal drugs only on sick animals, and the use of trypan tolerant livestock. ar to ~ 
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fav un.:d slIch til t ntrol should be flc:ible md integrat· II Vi. il I m th uit hi 

in a particular ituati n 130s he and 1 eken, 2004~ IIargro' tal. 20 .. 

2. . uid lin on th ontr 1 f r . i ' tan t trypan idal d rug 

p n iblc for th devel pmcnt resistan c to anti-tryp no omal ompound rc not 

well known a de crib d earlier. The exposure f para ite t ub-thcrap utic drug con cntrati n:, 

owing to und r-dosing, ha been con idered a the m t imp rtant factor or th d vel pm nt f 

resistance (Barry and arrington 2004). It ha been generally accept d that re i tanc g nes are 

pre nt in a very mall proportion of the population and that these pre-exi ting re i tant individual 

are selected by drug pre ure. Ther fore drug r si tanc in trypano om is lik ly to occur und r 

circumstances where there is large-scale drug us ; inad quat dosing; and u ing correct do ing \\'ith 

drugs that are slowly eliminated from the body. Furthermore some trypanocidal drug ar \\ell­

known mutagenic compounds and might induce mutation, the mo t reo istant oh\hich are certainly 

selected under drug pr ssure (Maudlin el aI., 2004). 

Up to now the most important guidelines on the avoidanc or d lay of the d velopment of drug 

resistance were con idered to b : i) Use of the "sanativ pair" of drugs (I MM or Ethidium and 

Diminazen); and ii) Avoidance of th posure of trypanosome to subth rapeutic dru 

concentration. It i clear, however, that the applicati n of the guidelin may not b uftici nt t 

maintain the [fica y f th e i ting drug, ince they lack recommendations nc min 

a reducti n f th tr atm nt fr qu ncy (F 0, 2003). a d on CUff nt kn \-\ledge in th fi ld oj 

trypanocide re i tance, th ~ II wing r mmcndati nan.: d in ord r to d lay lh 

dey I pmcnt f r i tance t the a ai lable try pan cidnl drug : 

I. c of th rr ct d nder-d ing i m: f the mnJ r cau e of 

d vel pment. ub-thcrap 'uti drug onc ntration ' e.-ert a tr ng elective pre ure Ii r 

merg nc f rc i tant cl n that pr -exi t in the trypan m p pulati n. 

under-dosing ccur ery fr qucntly ince farmer have the tend ncy to und r-e. timate t 

weight of their animal wh n they hav t tr at th m rm tt el aI., _00 
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2. Reducing the number of treatment: It i \ddel)' agr 1 th t th m 

dela)' the dl.! l.!lopment of drug rl.! i tance r m in th ruction of el tion pr ure 

thr ugh dccrl!asing the numb r of treatments. 'I his is of particular import. nee in rea 

high tsetse challenge. which are commonly ass ciated with rcduce p riod 0 

chemoprophylaxis (IIarry el al., 2004). It is, thus, strongly rl.!comm~l1ded that in high t tse 

challenge areas, exclusi\'c relianc on drug r r the ontrol of trypanosomosi . and ma 

treatment at short intl.!rval should bl.! avoid d. Mor att nti n should be given to int grate 

control measur s involving the vector as well a th parasite (Holmes el al., 2004). 

3. Avoiding expo 'ure of the whole para ite population t a drug: nimal trypanosomo i 

is commonly controlled with mass tr atment which can be highly sllccessful over many 

However, this form of treatment exerts a strong selection pres ure on the trypanosom 

population. The higher the proportion of the trypanosome population exposed to the su 

therapeutic trypanocidal drug doses, the higher the selection pressure. The percentage of t 

total parasite population that is exposed to the drug at the time of treatment might, th 

have an impact on resistance development to trypanocides (OlE, 2004). 

In conclusion because it is \'ery unlikely that new trypanocidal drugs will be released on to t 

market in the near future, it i essential to try to maintain the efficacy of the currently availa 

drugs. Here, the mo t important and most efficient measure is t adopt an integrate di e 

management strategy. Furthennore, better data, in t ad of case reports. are required on . oth t 

true prevalence of try pan cide resistance and its probabl impact on the productivity of li\'esto 

In order to allo\-\- a reliable comparison of the data on a temporal and spatial ba i , it i 0 cru 

importane that tc t for drug r sistanee are carried out acr s Africa according to sta .dardi 

protocols ( i ler el al., 2003). 
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3. I TERI L' A 'I) Mlt.TH 0 ' 

3.1. De cr iption of the study a r a and p puta tion 

The pr ent study was c nductcd in Konso district of s uthcrn Ethiopia. with mo t mat rial and 

logistic assistance offcred by the local Bureau of Agricultun; and Rural 0 vclopmcnt. K n 

district is a location about 600 Kms di tant southwards from Addis Ababa. th capital of -thi pia 

and at approximately 370 Kms from regional head-Awassa- on the way to south mo ( nnex I). 

3.1.1. Human and livestock population 

In the present study area, more than 250000 people reside who secure subsistence livelihood 

through mixed agricultural farming practices as elsewhere in Ethiopia. On the other hand, above 

150,000 heads of small east African zebu cattle and mor than 500,000 heads of small ruminant 

(sh ep and goats) maintained under traditional village management y tem with multiple 

ownership are raised mainly in the low lying areas. ignificant numbers of other livestock 

(poultry equine, etc.) also exist in the area. Livestock are raised for several purpo es. including 

agricultural activitie , home consumption and as a oure of additional m netary incomes 

through ales of live animals in times of ne d. 

3.1.2. limatic conditi nand g tation 

The study ' ite ha an ar a of about 200.000ha, with more than 70% being lowland and th 

remaining a middle zonc. It land cape c nsists of a heter gl;ne 11 top graph)' 

mountainou . undulating and rugged top graphic tenain dominate' particularly in 

altitude. In thi ecti n f the area the greater half f human p pulati 

simultaneou episodes of over-crowding. ov r-ploughing. oil er ion. land degradation 

o erall resourc detcrioration. n the other ide, the lowland are the main tream for the . 

maj rit· of livestock sp cie and act a a home for the production f a grt:at \'ariety of cer 

crop. 
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'1 he Ufl::U h'l n Ititud of 550·2300 m.tt .. 1. \\ith apr n un Illy n umn 

I ebruary and May, and a !;hort rain ailing b tWl::cn Jul, and ' rn 

ab ut 750ml11 pa annum. M st f the pn.:cipitati n fall in pril and 

b tween ct ber and ov mb r. Temperature i generally the 10\\ t r m pril to lun " and th 

highc t from 0 embcr t March, the annu I range f temperature 

Kon 0 is part of the great southern rift vall y syst m , ... ·here tht; vcg tativ phy i 

dominated by thorn bu he with some taller cacia trees, wooded gra and vanna gra Ind. 

eg n, Yanda and Woito rivers flow through the relatively plain and productive 1 wi 

the altitude drops to about 500-950 m.a.s.1. Th se rivers currently serve a th main 

irrigation-based agriculture along the river ba ins. It has b en indicated that increased agricultur 

activities as well as continuous hunting by farmers have greatly hampered th exi tenc of \\ il 

fauna. Therefore, only £ w wild animals such as Dik-dik, monkey, apes and warthog ar fi und i 

considerable number (Gemechu et al., 1998). 

3.1.3. Disease challeng to livestock sub-sector 

Th lowlands of Konso area have b en reputed to imultaneously harbour the gr at majority 

livestock populati n and many infectiou and prot07 al di ea e, cto- and nd -para tl 

infestation t gether with variou nutritional di rd rs of animal in dif rent t 

car. Am ng the di a , tset e-tran mitt d animal trypan om -i has b n re orded to b t 

main impedim nt to th ugri uitllre in the area, \\ ith a m an mont 

prevalence of ab ut 19.5 0/0 . 1 h high inC! tati n lo\\-Iying area by t et e £1i 

111 re than a decade back. More v r, los ina pal/idipe.\ wa fund t be th peel 

prevalent in th tudy it and th gr at r cction f tht.: 1Ilht.::rn rift valle sy tem of -thio 

(Trump r, 1994). 

Ithollgh n t 'et d um nted and quantifi d lhr ugb 'J t matic . urv " , it wa b lie\ cd th t 

rted acti n am ng different t ckh Ider t all viate maj r anim I he 

problem, sup rimp sed by frequent hortage f pa tun: and water. have ri u Iy hamp r d 

productivit' f live t ck sub- ect r within tht:! area that annual I e attributabl t li\e • 
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di a 'cs Ih VC bl:1.:11 significantly higher. 'cvcrth -Ie . the C'lt 1 tr phic III rbidity n m 11 lit: 

rat ,including I \ ... pr ducti nand pr ductivily particulari) in c ttl , trl\'c': n attributed t 

ts t c-tran mittcd rican animal trypan som sis emcchu el al.. 19 

In ord r t mitigate th d Ict ri u effect · of thi menace, th - Bureau of gricultur and Rural 

Development launched a tsetse contr I pr gramme between 2 0 and 2004, u ing appli ati n f 

a synthetic pyr thr id formulati n (deltamcthrinc I %) to the back f cattk in I ct d area \\ ith 

high ri k lev Is f trypanosomosi. tw n 2005 and 2006, th outh m -thiopia 'J ct 

Eradication Pr ~ect ( P) in collab ration with the regional govemm nt conduct d a t et 

suppr ssion programme by a combination f deploym nt of ins cticid -impr gnated targets and 

application of deltam thrine formulations to th back of cattle. How ver, socioeconomic surv . 

were not und rtaken so as to asses th impacts and achievem nts follo\ ing thi contr I 

intervention. 

3.1.4. Livestock managem nt and farming practices 

mall ea t African zebu cattle tend d in large herd by groups of cattl O\\l1er graz n 

communal gras land around riv rbanks in the 10\\lands. atural grasses are th main ur es f 

cattle feed while upplementation \ ith crop residu after har ting i also common. n 

integrated farming i the dominant ~ rm of producti n wher rain-D d agriculture i th 

commone t pr duction y tern. rops uch a maiz, sorghum millet, oyb an, c tton 't ft . and 

different eg table ar produc d in both the I wland and mid-altitud 

mpl y d is th am a that in ther part of Ethiopia. h 

gricultural t chnol g) 

gri ulture and ural 

ften nhanc the dclivery r agricultural input uch a fertilizer. in ecticide and 

pc ticid . 

Ithough Kon p ople, b th exes. have I ng cl.:n witn ed :trcmel), hard \\' 

highl t rugged t p graphi t rrain f the mid-altitud \ ith p r il fertility and th lng-ten 

ccurren e f erratic rainfall hav aggregatel), fro tratcd cr p pr ducti n f:I r several decade 

Ther fore re urrcnt dr ught and p v rt)' have been comm n phen menD. and the ci -e n mi 
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prugn:" f the ommullit)' h' b n d. I· r thi r h 

been ubj ted to multi- act rial probl m . 

urr ntly, h wev r, irrigati n-bascd agricultural pr ~ects arc b in int n iv I ' impl m nl d in 

1 ng riv r ba in , which arc b liev d a the k y c mp n 

thr ugh impr ving the pr dllctive 0PP lillniti s and living c nditi n 

Moreo,," r, the regional g vemment ha rl.:cently put empha i 

pr du tivity through trategi aiming at reducing liv to k health problem. 

3.2. tud de ign and ampl iz determina tion 

mmunil .. 

t impr . animal 

In order to succe sfully accomplish the current r search work, ombination f qllt!stionnair 

interviews and cross-s ctional as well as exp rimental study w re conducted. 

3.2.l. uestionnaire survey 

Field investigation were conducted b tv e n eptcmb rand 0 t b r, 2007 in scle kd 

the tudy area, with a ic\\ t id ntify areas \\ith high trypano om i ri k, and th cite 

su p ct d with drug re istant trypan om poplliati n . T thi effe L tw agr -ecologic, II 
distin t tudy ites namely, Jar 0 and umaide wer lectt:d ~ r ub equent admini Ira i\ n 

qu ti nnaire int r i w. he ite Were th m, in tr m \Vh n:: more than thrt:c-~ lIrth f t 

Ii tock r s urcc v maintainl!d. and a c ntra ting v tcrillary rvicc delivery ). tl.:lll \\ 

xp ri need. 

Uere, Jar wa a live t ck-rl.!aring itl.! that wa rdati\' I)' far fr 111 vet clinic and. th 

p r nimal health delivery y:tem s that callie \vner ften pur h. d drug ir 

muggll.!r and p n market. 11 the other hand, lImaid ile wa in I c pr . imil. 

et rinar), ervice h n e v ith rdatively better anim I health '[vice delivery. H we\ cr. pr \ i 

exp n nc uggl: t that m C \HW in thi ar a ften pr \'id u n rmal tn.:atmt:nt do 
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eam, hil . a tructured questi nmurc wa I ign nd applic t a nd mly 

f 100 hou cholds. and purp ely 'Ieeted fo 1I group of 6 k Y in 

gr up). ') hcrl; re, a ample c mpri 'ing 1 6 f, rmer (50 % fr In c,a h it 

acquire ba eline inti rmati n n such imp rtant i ues as: h rd compl 

activities, the m j r live·t ck health pr blcm and their mana cment tratcgie' S 

trategie of trypan cid I drug; and u pe ted failure of trypan idal activitie (nn I1 . In 

this study th qu tionnairc Ii r ub qu nt admini tration t rand ml)' cl t d h u eh Id hea 

and key inti rmants wa pr p rly de igncd and pre-te ted in the field in order t m dif)' que tion 

fi r clarity, and a to short n the av rag time needed to intervi war pondent. 

uITentiy, tset e/trypanosomo is control pr grams become ffective and su tainabl thr ugh 

strong participation f local communi tie and a concerted action among many th r st ckholder 

( ran fi ld and Brightwell, 2004). It i b loved that prior evaluation of the p tential breadth 0 

the target community to this int rv ntion ystem 

evaluate th propensity of Kon 0 ommunity 

a pre-requi ite. ccordingly, in ord r t 

devote public r ourc 

t ct eitrypanosomosis contr I approache so as to u tain disease management trategi 

guarding v ctor control devic and nsuring the provi ion of co t-effecti ,quality drug t 

suffering community a questionnair with both op n-ended and s mi-c1 se ended que tio 

( nn x Ill) was design d and applied to a total ample f 136 I ct d hou hold and fi c 

gr up (50 % from ach tudy ite). 

nal tudy to d t mline th prc\'alencc f bo\ ine trypan 111 

d termin th m nthly parasit logical prevaJcnl.:t! f bovine tr.'pan m in t 

tudy cattl p putati n, a nal tud)" was conducle in the rain ' en n ( 

t b r 2007) a w II a the dry m nth ( ·c;bruary- 1arch. 200 ) in b th f the agr -c 

zone. A t tal f 7 herd (3 and 4 herd fr m Jar 0 and umai e, re pc tively) c mpri ing 

cattl head ,vc;r ampled during each in re p clh e ite t determine th m 

pre alence f b vine trypano m i (Table" . 
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"I able : lru tur of e ttl h 'rd nu h rd in 

di lriel. south rn 1~lhi pia. 

itc 

82 
Lowland J rs 10rtcta 72 

C60- 90 m.n.s.l.) ,'alia 7 

6_ 
iddle altitud 64 cgen 

(17 0-1990 m.a.s.!) umaid 
Birbir a 60 

Becho 6 

Total 4 2 

Tht; ample size r quir d to condu t ro - ectionnl study wa det rmin d bn cd on impl 

rand m ,ampling technique. with a pre iou prevalence rate f 19.5%: a preci ion level of -0 

and a confid nc inter al of 95%. 

For thi purpo e, th D II wing formula \\a employed (Thru ficld, 2005): 

2 

\\ hert:; 

'. the ampl iZl; t bt: d tennined; 

1: tudent t- alue at 9 % C nfiden c level: 

Pc p: c pe t d prevalence f trypano 

L: accepted ab lute err rllevel f pr 

tud) n.:a: an 

1 hercD re, a t tal f 964 attic head wen; . de ted and .1 III I led during the en ir 

The elected animal w n;. th n, ar-tagged in rder t ra ilitate en .' iden i licati n f ea 

animal during u equ nt m nthly vi it . Parameter lik aoe, . ,', br d, dy weight. P 

para itaemia. hi tor' f previ u Ir atment. t!tc. were rec rded in a m nthl)' data-r ording h 



( nn x I . I' r c tim ltillg b dy ,\ ight ) III ividu I anim 

mea ·un.:ment ( f hc' rt-girth \VU u d. 

th 

onthly bl od ' mple r m rand ml)' cle ted cattle, en; lIeeted into h p. riniz d pill ry 

tub by puncturing marginal c r-veins lIsing a st rile I, net, and n nd c. h c pill f) tub 

wa scaled with a ri ta 'cal. '1 he collectcd bl od ample werc, thcn c. amin d through a 

c mbin ti n f micro-haemat rit ccntrifugati n (at 12,000 r.p.m for ~ minute) nd Dark­

gr und/ uffy at micr c pi tudy technique (under <lOx bj tive lens. Packed cell \ lume 

value of each bl od ample w rc e timated u ing a micr -hacmat crit re der. 

l1imal with lower P V reading $; 24 %) w r weighed and treated with iminaz nc accturate 

at the derate of 3.Smglkg body wight. F r blood ample in which trypano omal para itcs 

were detected during microscopic examination thin mars wer prepar d tained with iem a 

solution and examined under oil imm r'ion (I OOx bj ctive In) for p cie id ntiftcati n of 

trpan somes (Uilenb rg, 1998). 

3.2.3 .• timation of apparent ts t den ity 

In ord r to det rmin the curr nt appar nt den ity of tet and oth r vect r', and a 

their rclati e importanc in bo tudy arl;a , bic ni I tr p odour­

baited \ ith CO\ -urine \ erl; d pi ycd at n interval of b ut 10 met r during b th the rainy and 

dry tudy ite . F r this purp t.:. total f 0 bi nical tr, p' (40 trap at Jar 0 

and 40 at lim ide) wen; d ploy d in an;a ' lik grazing land., al ng rivcr b nk . wet and (kn c 

an;a , ctc. w-lInne as an d ur attractant \\a n;,:,ularly br ught and placed in I all) ,1\ il bk 

ntain r ' , \Vhi b were pcrman ntl . kept under acb trap and rl;gularly t pped up \\ ith urine I 

we kly ba i . att.:d with grt: c in rder t prevent the trapp d flie fr n 

being prayed out b . ant and ther predator. 1 he trap wert: emptied at an interval f t\\ 

~ ur h ur . 

Identification f the flie int their. p' ic level \\a c< rried II f m rph I gic 

feature (Leak. 1 9 . uch a . pe ific c I mation ' of their abd rninal and tar a1 grncnt · 
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th ir fr nt leg , 'I facilitat thi t hlliquc, a m 'Ill I mpl)' . I i tin ui hin 

t ct nie fr m thcr mcclu nieal v ct 

micr copie structur like the hatchet ccll on their wing -n tructurc lIni'lu 

t et e ni s wa ba d n th g nital tru ture f respectivc e. . 'I h num r 

prop rly re rdcd at ery 24 hours interval. 

\'oa 

3.2.4. rypan cidal drug s n iti\ity tc ting in cattle xp rimentally infi t d with field i latc 0 

T congo/en e 

In order t a es the th rap utic and prophylactic fficacy of th c mmonly u ed trypanocida 

drugs ( iminaz ne ac turate and I om tamidium chlorid ), field i olates of T congo/ense wcr 

randomly collect d from parasitaemic cattle at Jarso tudy site. or this purpo c lcn calvc ' 1 

about 5 to 6-month old were s lect d from mall east African z bu cattl, btained from. and k p 

at, Durro xperimental it (2268 m.a.s .I.). Th n in-vivo experim ntal infe tion with th 

trypanosom isolates (on stabilate per fiv calves)" as mad by intrav nou inj cti n. The mai 

features ofth experim ntal cahes at the time of inoculation are summarized in Table 4. 



'r Ie e'p rim n 1 nim I 1 th tim in ul n 'iith 7 

Oil To/el/Ve i late in Kan' di tricl outh 'm I thi pi 

nill1al gc in 

categoric 10 ! c, day \ Ille (%) 

KOIOI M 159 88.5 26 

KOI02 176 98. 28 

KOI03 r· 158 88.0 27 

M 167 92.9 

Treatment F 181 100.7 2 
group F 163 90.7 2 

KOI07 M 171 96.8 

KOI08 M 17 99.3 26 

KOI09 F 175 98.5 27 

KOIIO M 180 100.1 

M 174 97.0 2 

M 170 6.5 25 

antral F 169 94.2 27 

group M 179 100.1 _9 

171 95.8 _6 

Experimental de'i /I 

111 nth pri r t the ml11cn m Ilt f the c.'perimental W rk. .'p rimental l11m I \\. 

m n;d tan '-pr ti n and treated \\ ith I ng- eti Il 1 

(Albendazole,25 Omg), iverme tin, and I iminazcl1c accturall.: at 1'1.: mmcnded d c r tc'. t\ I 

two we k , the animal wcre c. amined r r pre encc f tr)pan d. 

fr m thi day and c ntinlling until the end f the e ·pcrimcnt. P 

monit red thre time per week y c. aminuti 

thr ugh ark gr lIndl uft· t micr technique. I 1 

e;amined, n daily b i, ft r linical nditi 



/\()lali(}fI aflt! inoculation oj fr.l1JllIWWill ' i\()/uf J\ 

Para ilolo ·ieul mill lion 0 bl Impl's, by a c m in i n 0 mi r -h m rit 

centrifu 'ati nand Bu y coat rn th ds. \ ... ·l:fe C nducte 1 in the fi I in ord 

id ntif)' cuttk naturally infected with heav 

mears tained with icm u oluti n wen:: prepared and '.' 

try pan omes. 'I wo adult cattle head (I ' , K5 < nd II) o. K II 

fr m the cattle having heavy c reS r para ' itaemia (7: cOllgo/em lrain). 

named us I~1 /07/Kon ' ~9 and f::J I07/Kon 114. cc rding to (I' 

I ad sample fr m the jugular lt1 of th c cattle wen: collcctl!d into I~D I A- tr at d 

vacutain r tube. placed in liquid nitr gen and carried to the site of the c:p riment (Durro . 

c nfirming the viability f th trypano am tabilate micr picall)' ( nne' V). the i 

were inje ted int th jugular v in [ the e. peri mental al that w rc fI und negativ or 

trypanos m, I para ite upon previous xamination. 

Treatment alld monitoring 

'r he e:pcrimental calvc III uU \ ... ·ith th trypan me i olatt: were regularly m nit rcd for; 

linical and parasitologi al parameter. When th fir t peak f para itaemia \\'a. d tc ted. the) 

\ rc \\t:igh d and treated. n the ame day. intrarnu ularly with Diminazcne a durate at a d 

rat of . mg/kg h oy \\'cight. I r alve in \\hi h rclapse/bn.:ukthrough infc ti n Were d 

after the treatment with Diminazene a ctur (c. clini I and p ra 'itological III nit ring \\a. 

ut cvery thre ther day r r 4 ~ day ' in rder t btain ba 'i inf rmation on h path gt:nccil. a 

drug re istant trypan orne . . 

a d 11 the c n iderati 11 r para it I gi al and clinical e. · ~l!l1in ·ltion. the rclap 'd cah 

P value had revealed a fall by ne-fi fth f their value at th lim I rclap c. and th 

ignificantly dderi rat·J linical manife tati n . Were intramu 

I metamidiul11 chI rid at a d e rat> f O. ~ mg/kg b d: \\eight. 

m nit red and f II wed up for I 

the' wcre maintained n n' tll <11 gra uppicmentati nan \\at r ad Ii i11l111. 
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I 

· . I : ta man:" III lit trltl tati tical an:dy 

13 th qu't1itativ 

int [view, r 

'heet and anal)Z d carefully. 

In arm ti n that wa g nerated thr ugh que ·ti nn Ife 

basi hc~ Ith problems and usage trategics f trypan cidal drug \\ a 

in the ~ rm frequency di. tribution and percentage c.-pre ion' in diagrarnmati 

determin ti n f mean annual co ts incurred by trypan cidnl drug treatment 

h u eh 

year) h rt and m an treatment co t for iogle inj cti n were e tim t d accordin I) or ac 

cohort. 'urtherm re, a erage holdings of aul h ld were stimated in h 'it 

inally the m an annual e 'P nditun.! n trypano idal drug p r hou eh Id \\"J cstimat d a t 

ariable . 

In rd r t quantify the s cioe on mlc imp cts urr ntl po cd b t ct e trypan 01 

1-.. pr ducti nand ther agricultural indicat r data lIe ted during tht: pn: 

time \ ere < nalyzcd and c mpan.:d \\ ith the c IT p nding value in I 997f( m ( a 

1998). bt in d thro1l1h applicati n f c ntingcnt valu ti n It; hniqllt; \\ rc nal. 'Zed 

that Were hyp the ized a 

willingne c ntri ute en h andl r lab lIr tim t 

, t:ral [; et r. were 'de ted and defined a c. ·plan. t ry v riablc , \\ ha' 

and lab Uf time wer defined a. dcpt:ndent \ ariablc . 

enc f implc linear n: r' i n III del' wen.:, then. litte I t th (ht. nd nal. Z 

p t ntial month I ' e ntributi n f 111 ne', then r la lIr time and ti(1' II ' ~)r 

lab ur ntributi n . In thi ca e, the curren t: 

follo\ a mutually e.- 11I'i 'c C\' 'nt. Ikre, m n '\\<1 dcfin' 

.thi pian irr that r p ndcnt \\ uld \,; \ illing t \' [unker p r m 

a the ma, 'imum numb 'r f d'l) th t re W III b \\illing t 

ea f mental n truet . an int grate an m ntr I trat 



OIlC that llC rnp'\ Ie III lion 0 ttl pul ti n thr u,h d 

applic ti n f insccticidc to the ba k f c'lttl 

t local mmllnitie. 

In cr -sccti nal tud)" the m nthll' prcvul'n e of b vine lrl'p nOli ami h mat I 

valu were pr nted and analyzcd. 1onthl), prevalence f bovin tr pano 010 i 

c.-pre ed a the number f parasit logically po itive animal thr ugh Bu 1)' at micr C pic 

-tudy t th t tal number f animals amined (%) t a particular vi iting tim. Th refor . the 

magnitude f trypano omal in~ ctions was determined in term pint preval nce the di a e in 

respective sit . Hematologi al findings wen; cxprc s d a percentag of th red blo d II to 

the total blood content c ntrifugcd. In rder to compare the m nthl)' preval nce of b vine 

trypano omosi within cattle herd and between th two agro-ecol gic ar a , 

di tribution t st (z-test) wa applied. The herd mean P bet\ ..... e n par itaemic an 

aparasitaemic animals in both sit was al compared u ing the arne t chnique. 

n the other hand linear regre sion anal) -i model was employ d t a es th r lati n hi 

b twe n para itological pr valence of trypanosomal infections and h rd ay rage P V. '1 hi 

relation hip wa e tabli h d u ing the e timatcs f herd ave rag P V reading a dependen 

variabl and the preval nce f trypano omul infection a an .' planat ry ariabl . 

In the case of e timating th appar nt fly dcn itl', th number r nie caught wa detemline 1 b 

counting their p ci , nd ther n.;1 vant variable. J' I populati 

\ a ' estimated in term 0 the rdativ fly density. \\hich wa alcttlat d a fly numb r p r trap p 

24 h lIr. ne-\ ay te t \Va applied t determine the ignificant vari ti n in the mea 

dail) atche ' fth re pe tivc fly vc t r . 

r r data btained fr m drug en iti\'ity tc ting in 'xperimentally infected animal , infoml ti n 

the oc urn.:n c f rclap infecti ns \\<1 ' carefully an Ip:ed and interpreted. 1 he a\ rag 

between treatment and th f rclap infecti n wa determined a 

fficac of iminaz ne aceturate and I mctami ium chi rid. In[! nnati n n d ten ra i n 

linical conditi n and para it I gical parameter wa ,ummarizcd t e timat· th pa h 
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of drug-r istant trypanosom strains. Th pre val nc of relapselbreakthrough inti tions in 

experimental calv s was calculated as the number of animal with relapselbreakthrou 

infections on the day of monitoring divided by th total number of animals e amined at tha 

particular day. Hence interpretation of the results on this entity was mad b d on th 

standardized experimental protocols described for drug sensitivity testing in caul ( 

2001). 

In this study, a 95 % confidence level was employed for most of the quantitative data in order t 

extrapolate sample results to the target population in the study area. All the data used fo 

description as well as inference purposes were analyzed by the help of tatistical Package fo 

ocial ciences Version 15.0) and Microsoft Excel progarmmes of the computel 

software. 

so 



4.R LT' 

4.1. Que tionnaire un'ey 

Structured questionnaire.:: interviews were administered to a total of 136 household and key 

infonnants in order to acquire ba eline information on socioeconomic activitie and ther 

essential issues pertaining to live tock health and resistance to trypanocidal drug as percei ed 

by fanner . Response rate of the questionnaire interviews was 100 %. The main finding of the 

present que tionnairc survey are summarized under the following headings: 

4.1.1. ocioeconomic characteristics of sampled households 

The great majority of the sampled households (97.8 %) who survive now in the study areas are 

from the indigenous ethnic group (Konso community) where over half of them are in the 

productive age category (25-35 years), with the mean household size of 6.83 (3-12). However, 

the household heads involved in this tudy were relatively older in Gumaide sites than tho e i 

Jarso area, although the difference was not statistically significant (p>O.OOI). Indeed majority 0 

the ampled household (about 89 %) in both study site had littlclno fomlal education (Table 5). 

Table 5: ocioeconomic pc.::culiaritie of sampled hou eholds in Kon 0 district . ..southem Ethiopia. 

Age category bthnic 

(% age cia ' e ) composition 

25-35 year' 5.8 Konso 97.8 

36-45 year 31 Oromo 1.5 

Major means of 

livelihood (%) 

Formal 

Mixed fanning 96,3 0 year: 

ff-fannjob 2.9 1-

>45 year 10.2 Amhura 0.7 1 rade 0.8 

• tandard deviation were reported in the parenthe e . 
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Mean live tock 

attle 8.5 ( 1.6) 

heep/goat 9.7 (1.4) 

1.5 Dmft oxen 



I th th r h nd, 11 rly all lh rInd 'nt %) in th t It thri n 

ub i t nce mi 'cd cr p-lh ' t wh r 

imp rtance in tillin ' cr pland. eeor in t I the tc tim ny 

us d r direct h me con umptiol1, agricultural activitic an a ur of m ry inc 

thr ugh thc ale flive animal in lime 01 need. 

4.1.2. Livc to k manag~mcnt pr<lcticcs and m' j r animal h alth pr blclll 

h intervi \ cd re pondents indicated that attlc were ften tended in cOlllmunal h r 

all wcd for free gr zing mainly on natural gra land, th ugh 

(aftermath) ~ Howing harye ting time wa also common. attIc u uall)' graz d ar und river 

and thereabout, obtaining water fr m mall local p nd and riv r', with an average di tan e 

2.5 kil m ter [r m homestead to main riv r . It wa re aled that livesto k fced wa rd tivcl. 

abundant during rain ' months f the ear ( pri 1- ct ber) wherea fecd deficit be me \ crd 

common in the dry ea on (De(;cmber-March). 

Live t ck owner ' wh II)' (100 %) di cl s d that th re have long becn multi lactorial li\ 

health pr blems in their n;spcctin; I caliti ,with animal di ea sand n.:current dr u",ht b in 

th c mmonest onc am ng. e\'cral th r. In ng th cv in th 

areaS, r p ndent incriminate I animal tr) pano m 1, 

( I )/ contagi U' b \ ine pkuropneum 

m st imp rtunt livcsto k health pr blcm ping 'cven; annu I I scs t live to k u 

( able ). 

nI 

IT wever, a indi ated b~ I'C ' lilt ' 0(' the ·tud) , 111 t t the annual live tock 10 • \\ r at ribulc 

animal tl')pan s 111 'vcral liv' tock an 

igun.:: 3 . In m . f '['cepti n . animal lrypan 

pr bkm urring, at I dll! in rain 

month f th 'ear 1'1 th t nnim 

trypan mOSl wa characterized, am n 1 evcral ther. i '11 . 11. 

reduced ppdite, emaciali 11, \\caknc and. thu . a rc 1I li 11 in the \\ rking p \ r 



0," n. 'I he gr t m IjOrit )f Ii t k o\\n rs, ttribut th tr n mi 

t flie, but none r th rn w'r able to di tingui h t ,t Ii . 

'1' ble 6: i':.lrmcr!)' perc ptioll 0 th' III in 

K n district, s uthern bthiopia 

. re pon ibl' or nnu 1 Ii 

at g ry r 
nimul 

live t ck I s s 
trypano 'omosi. PI> 

76.4 3.6 6.1 

dult mortality 9.6 9.1 0.4 O. 

alf/lamb mortality 63.9 22. 5.3 7.2 

Aborti n 91.9 .0 0.0 0.0 

tillbirth* 4.5 12.4 1.4 0.2 

*: . xprc cd a p rc ntagc of pregnant female an imal 

cau 

0.7 

0.1 

O. 

0.1 

1.-

ixty e n pcr ent f the hOll eh Id witne' ed that then: ha b cl1 a decrea 'ing tcnd '1\ • in th 

occurrence and impa t f animal tI·) pano omo is, at lea:t, ince th la t 

particularly ill Jar ite where highl: PI' mi ' ing irrigati n-ba. c agri 

curr ntly bc n under impl mentation I: d uts to improve 10 d eurit·, rno t of th . n:: 

claimed that th r had ncn:r becn an)' impron;ment in the 

trypan m. i' in their I alitie:. r'or this fl.:' n, they wcrc I.: 'perate that if 'U h , 

remaincd \.IllS Iv d, their livclih Is would b highly hamp 'rLd. 



First rank second rank Third rank 

Figur 4: Relati imp rtan e f anim I trypan m th r liv ·t k di 

farmer in K nodi tri t, uth m thiopia (n 13 . 

noml impact attribut d t animal trypano m 

animal trypan 

annual attl 1 

71 , th 

animal tra ti 

7. 

tim rtant Ii 

cattl m rtality, irr p 

with th 

perc 'nta 

ut 4 % nd 1 0/0 

th f 

w r dimini h d m r than thr fi Id er th peri d . 

.. 

fi 

due t 

th ·tillbirth an rti 



'I 11 7: I' nn nlr I 

• ttl I ro III ti 11 in K nodi tri I, . lith m Llhi pi 

J Iealth indicat r '1I1d other focus p ints % 

5 ,6 2.7 .1 6 

Ids with draft D:Cll (%) )1.0 4.6 .66 

.6 . -
1d 1.2 

-11.7 

5 2. 6 -
27.4 9.1 -17.7 

42.0 -1.1 6 

n (hour) 3.2 6. .... 6 

urvcy data from emechu 'I al. (199 ); b: change \\ re ignific:tllt at 0.00 I levcl: c: ch n e' \\ cr 

ignilicant at 0.05 Ie cl. 

s indicated in the table ab \'C, In individual \' . 

ioec n mic impact· imp cd by t t cltryp n m is \\ere invariably r' nkcd. : 

1\ I III ti n in he vcnlU he< lth 

2. A diminution in \ rking p wcr 

tracli n; 

r pen 

up). th 

f tiel 

I.e crln ac e . t cultivubk land and 1r. zin 1 .If "IS due t an It1 n; . in nui. nc 

flie . 

n the other hand. the r ult revcaled the t the 'U 

r ulted in :;ignificant rcducti n in annu I live t 

pasture and \\ ~ terre urcc. H WI;\'cL ab ut 7 % 

that t. etseltr) pan 

and \\utcr. 

uld n t innu<':11 e the 'm I n pa I 



nd th pr bl m ru 

III t mi ium hI ri 

th mo t C 1ll1110n t 

indicate I by n.: ult f th prc nt 

tr) pano ill'll drugs (69J~ %) than prophyl ctic dnp 

inten icwcd h 11 l:holds \\ itne 'd th t th )' h, vc b n 1I in th dru 

)'l:ar and thi phenomenon 

(I able 8). n the ther hand mo t of the rarmer (98 % claim 

IIomidiull1 tablcts v r the pa t 8 years b 'cuu c 01 it and, b rti 

pr blem as iatcd with it ust.: in pregnant animal. 

able : hangc in the u e and c sts f trypan cidal drug a p rceived by live t k \\11 r it 

Kon district. outhcrn Hhiopia 

,. u point n tr) pano idal drug usage pattern 

using trypan cidt.:s (%) 

Prop rtion of cattk treated per year at hOll -hold Icvcl 

C, n annual incidcn e treatment 

1 n co tor. ingle inje ti n 

tf) pan idal drug (Birr) Pcr h 11 l:hold 

I: Uf\) data fr 111 lCIll hu el 01. (I 
i 'nili Ilt at 0.05 IC\l:1. 

nifi nt t O. I 1 \ I: 

c rdin t the te tim ny mplc . m ~ 't) th nn 

treat d nly si k attic. ~ u in 1 mainly n m'tm 

indi ated that n arly 70 % the quir I ru 

5 

. % 0 

n m rk 



IIW m 

tl) pan mu i wen.: uc)ivcn.:u by n n-prufi' i mal per >n ,.j Jur 

80.00% 

60.00010 

40.000/0 

20.00% 

0.000/0 
Veterinary clinics All other sources 

Figur 4: The main urce f trypan ida) drug u ed t tr at animal trypan m in K 

di tri t, outh m thi pia (n ) ). 
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CAH\lVs Drug Veterinary Lr.estock 
smugglers professionals 0'Nnef'S 

Figure 5: Per nnel involved in the treatment of live tock again t animal trypanosom 

Konso di trict, southern thiopia (n = 136). 

However, re pondents claimed that more than 40 % of the animals treated with trypanoci 

drug did not recover from trypanosomo i , de pite repeated treatments. In addition, results of 

que tionnaire urvey on trypanocidal dosage regime revealed that stati ticaJly ignific 

proportion of the total trypanocidal drug were applied below the manufacturers' recommend 

dose (Figure 6). 
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No idea Under"-dose Normal dose 

Figure 6: Dosage pattern of trypanocidal drug a applied by live tock wners fi r the treatme 

of animal trypanosomo is in Kon 0 di trict, outhern Ethiopia 

4.1.5. Application of contingent valuation technique to asse people' propen ity 

Result n the applicati n of c ntingent valuation revealed the animu pr pen ity (100 %) 

Kon community to take active parts in a ·ustainable. integrated approach for the c ntT I 

tsetse/trypan som i. The potential monthly contribution., mainly for labour time. w 

generally high acr s all the sampling ite. About 35 %. 58 % and 12 % of the sampl 

househ Id showed a willingne t v lunteer monthly c ntributi ns in term. of m 

and both m ney and labour time. resfX,.'Ctivc1 . 

On average. sampled h useholds who volunteered nly h r labour c ntributions indicat 

propen ity to pay 4.35 .thiopian Birr and 7.82 labour day. per m nth. m ng those 

volunteered both money and labour contribution. a mean m nthl willing 

Birr and 4.61 days wru indicated. 
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Wh n a k d I ut wh t rn ur t t t t 

d' rna'c by th 

w ul b 

pr rnised tu dctcct, c 'P C ulld punish drug muggier cith r in loe I cou uth rite 

I' go\" mmenlfproject implementer. '1 h e hou 'holds who eeur Ii Iih 

thr ugh pure mi. 'cd farming indicated the highest average monthly contributi n 0 ur, bu 

the lowest prupell ity for ca h ontributi n. n the other hand, th rev or 

for hOll 'cholds engaged in f-fum1 jobs (daily labour work, trade, a ICC work, elC .. 

It \Va hyp thcsizcd that pcopk's willingl1l:ss to slIpport di case control w uld b aft cled b. 

hOll ehold-level factors. 'onsl:<.juently, linear n.:gres i n analysis on th 'c octo 

wh th r the n; pondcllts wOllld be willing to v luntcer en h or labour 

inO lIcnced by cventl household-level fact rs, c pc iolly: age and educational tatu of hOll ehol< 

heads; h u. chold ' izc and callk herd izc; wealth tatll [ the hou ehold ; land o\\n hip an< 

size of cr pland Cfable 9). 

Table 9: me, r regrl.!s Ion of determinants influencing the prop nit)' f thl.! c mmunity It 

upporl integratcd oi I.!i.lSC contr I in K ns di trict, southern [~lhiopia (1\ = I: 

ance 

(Household-Icvel factor Ul 

head 0.5 6 

0.796 

0.506 O. 7 

0.5911 0.8 O. )6 

O. 26 0.7 

*., aluc \\cre ta i tically ignifi ant at 0.00 I Ic\ cl: b, Value \\cre t Ii ti ally niliC:lnl t .05 Ie\ 
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4.2. ro - cHon I tud on bo ine tryp no omo i 

eros -sectional study on bovine trypano om i was conducted on randomly 

cattle heads. For this purpo e monthly blood samples were examined through a combinati n 

micro-haematocrit centrifugation and Buffy c at microscopic tudi . 

4.2.1. Para itological prevalence of bovine trypanosomosi 

Blood samples from a total ('1 64 head of communally managed village cattle were e. lined 

7 sampling sites (Morteta, alia, I·aro, Birbirsa, Lultu, egen and Becho) during the rain) a 

as the dry seasons. Major aspects of the cro s-sectional study are ummarized in Table 10 

Accordingly, out of a total of 230 heads of cattle at Jarso and 252 heads at Gumaide who 

samples were examined during rainy months (September-October, 2007), trypanosome para it 

were detected in 45 (19.6 %) and 43 (17.1 %) animals, respectively. The corresponding r 

during dry months (February- March. 2008) for these agro-ecologic areas were 36 (1 - .6 0 0) 

33 (13.1 %) animals, respectively. 

Table 10: Parasitological results of eros - cctional study at even ampling site 

ecologic areas in Konso di triel. southern Ethiopia (N = 964). 
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The trypan m n' th 

the rainy n. m ng the 'n mpling it th high 

(20.4 %) was recorded at alia ite in Jars wh re the I w t (12.6 %) 

site jn Gumaide. On th other hand, among the po itive animal d t cted at both th 

throughout the ntire vi iting period, 133 (84.47 %), 19 (12.10 %) and 5 (3.43 %) w r 

to T. congolense, T. V;WlX and mixed infection (due to T. congo/eme and T. v;vax), re pe tivel 

In each ca e, the monthly pr valence of T. congo/en'e infection wa ignificantly highe 

(p<O.OO 1) than the infections due to T. V;V{Lt and mixed specie . 

Comparing trypano omal infection on spatial basis, the mean monthly prevalence w 

significantly higher (p<O.OOl) in Jar 0 than those in Gumaide during rainy month. Temporall 

however, the mean monthly prevalence during dry season did not show stati tically ignific 

differences between the two areas (p>O.O I). evertheless, the reduction in mean parasitologi 

prevalence of trypano omal infection from rainy season to dry season at both 

statistically significant changes (p<O.OS). 

4.2.2. Haematological examination 

The average P V readings and distribution pattern of parasitologically po itive and n gath 

animals are summarized in Tabk II. Figure 7 and 8 below. 

A indicated in Table I I, th average P V reading of both para itaemic and p ra it m 

animals in Gumaide an.:a were lightly higher than the corre ponding av rag value 

Thu , the difference in P V value for parasitaemic and aparasitaemic animal 

statistically significant (p<O.O-). On the other hand the overall pattern of m n P 

for both parasitaemic and apara itaemic animal are depict d in th foil wing figur Fi ur 

and 8). 
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I ablc 11: lin mutulo 'ic II n; ult 

luthcrn I ~thi pia 

M rteta 72 

76 

230 

Lultu 62 

egen 64 

Birbirsa 60 

Bech 66 

ubtotal 252 

40 

30 
~ 
as 
E 
~ as .... 

20 0 ... 
.E 
E 
::l 

;Z 
10 

o 

2 

72 

76 

230 

62 

64 

0 

66 

252 

\' n 

Pumsit 

25.7 .1 27.0 1.3 

25.1 0.5 27.3 .5 

25.7 ± 0.3 27.5 0.5 

27.1±0.5 29.2 0.2 

26.7± .7 28.7 0.5 

26.8 ± 0.3 28.9 ± 1.1 

26.9 ± 0.4 28.8 ± 0.3 

27.3 ± 0.2 28.9± 0.6 

Packed cell Volum' P V) reading. (%) 

Mean - 2~.6 · t. Dc, . - 1.28 

Figure 7: Pattern in the di tributi n fP V reading' of paras it I gi all po 'itive animal 10 

K n di tri t. uthem thi pia. 
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Figur Pattern in th di tributi n [ P V reading [ cattle parasit I gically n g tive 

b vine trypano m i in K n di tri t, outhern thi pia 

erall, th a erag P V value f apar itacmi animal wer ignifi anti higher than 

corre ponding a erage value of par itacmi animal p< . I). H wever, de pite the pr e 

of trypan mal parasite in their bl od witn d by th Burry at method, an vcrall 

ab ut 15 % lIy 'itive animal had P V aim: f28 % r m n.: ( tgurt: 

n the ther hand de pit th a m I par ite. in their bl , about 1 % 

th para it logicall ncgati animals h d P V s res bel \i 26 % (Figure 8) . 

In r lati n t . nal ariati n, th a crag P V value: r th' herd were r lativcl hi 

during r in m nth ' a c mpared t th . > aluc ft r dry m nth:, the variati n 'in 

ignificant (p<O. 5 . cr th' h rd at all the cn sampling ar iati n \ 

dem n trated between th herd a\ crage P 

trypan mal infe ti n ·. 
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• 28.8 
c 

128. .. 

28.2 
.e 
(I) ! 280 

! ~ 25 .• 

~ 25.8 : 
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Herd parasitological prevalence 

PiIRlII'e 9: The lationship beNteeD 

trypanosomal inf1 

addi '0 linear re 
trypanosoma1 inti • on 

pi y declreued 

(Tabl 2) 



Tabl 12: Lin i n fh rd m an P f trypanosomal in 

logi f K n di trict, uth m thi pi durin th rain and th 

dry on 

ampling Regre ion coefficient and its 

area s ason sampled ampled r P-valu 

Jarso Rainy 3 230 0.73 0.0004 

Dry 3 230 26.2 ± 0.5 -0.43 0.12 0.69 0.0001 

Gumaide Rainy 4 252 29.9:t: 0.7 -0.37 :t: 0.05 0.82 0.0001 

Dry 4 252 27.4 :t: 0.9 -0.28 ± 0.17 0.63 0.0002 

• : a, intercept; ~, regression coefficient; r, correlation coefficient 

4.3. timation of t et e apparent den ity 

A total of 287 vector flies representing four families were captured in 80 biconical trap deploy 

in selected sites of the study areas. The mean catches of major fli ( th m 

number of flies caught per trap per day) in each season of respecti si 

Table 13 below. 
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'Iabl 13: 

Sumple 

an.:a 

Jarso 

urnnidc 

Total 

th III ~ r fly 

ollthcrn Uhi pin 

ample GItH.\'iIlO 

ell OilS '\ otal can 

I ainy 67 2.95 

1.80 

I ainy 39 1.94 

I fY IS 0.75 

J57 

in 

llippobo co 

ignific. ntly high r mc. neat hes rc rdcd for (lias 'illa c mparcd to oth 'r vc tor in b th cas n (p 
0.05) 

indicated in a 1 13, Glossil1a pe ics formed the pred minant pr p rtion of tht.: fly 'Itcht.: 

(54.47 % thI ugh ut the cntirt.: sur ey p riod, 1'011 wed by Taboflw % " tOIllOX 14,:: 

%) and lJippobosca (10. 0 %). Thu . the re 'ult f the annl)"i of n way-A V r m an 

catch s f th ni indi atcd that the mean daily catches f Glos.\ina SP' it.: Wert.: in tati tic ll~ 

significant c.' ess (p< 0.05) than the c rn;sponding mean r ther ve tor b th durin tht.: lin. 

and during the dry ea n' in all the samplin ' site. 

o r all the nit.: , the pr p rli n r female p pul tion r '\'ealed a hi 1h 'r prep nd 'r. net.: 

over th Ill< Ie p pu!ati n ( 4.2 %). hlrthel"more, l11ean daily It he 

c n iderably varied both patially and tellli r lIy, with the..: hi he t ll1e'm alche r H 

Jar 0 an;u. cr. the 'ampling .'ite , the..: vcr \I tly tchc' \ 'ere r 'Iativ .\ ' hi her in th in. 

m nths than the c 

In thi tud)" all tht.: /OS.\iflll. P ic C'lptur d at 'n h ampiin J ile. 

totall . bcl nged t nl)' . ub-gr up, !lam'l), . I a/lidip \. In thi c , h \v' 

catche f thi n· durin the rain: n were ignilicantl' high r < O. -

corre p nding value during tht.: ry en 11. In a diti n t thi, lh' \'afi ti n in th m' 1 
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of GIN 1M bet J and 

. stically ignificant di"-fI'nl'· .... 

not reveal stati . cally ignificant spatial and 

vectors. 

4.4. id I dru 

Trypanocidal activiti of Diminazene ac turate and lsometamidium chloride 

ten calves experimentally infected with fi Id isolat of T. congolense con from random 

selected cattl at Jarso study area. The first peaks of parasitaemia in th perimental cal 

detected between 13-15 days following intrav nous inoculation of th trypanosome isola und 

investigation. During this period, th infected calves manifested typical clinical igns 

trypanosomosis such as: depression fever, inappetance swelling of pre-scapular and pre-femo 

lymph nodes, rough hair coat, and overall reduction in PCV. 

Until day 24, which is 9 days after intramuscular treatment with Diminazene aceturate neither 

the calves revealed relapselbreakthrough infections. However 12 days after treatm nt 

Diminazene aceturate (on day = 27) relapse infi ction was detected in one of 

KO I 0 I) and the same phenomenon were also manifi ted in an additio 

days following treatm t (on day = 30). fterwards this relapse pen' 

tal re ted' the second trypanocidal drug; nam ly I.SOI1lldllDi' 

60), On the other hand n lapselbreakthrough trypano mal infj 

the remaining ight calv s until the termination of th periment (Tabl 1 ). 



Tabl 14: I aU m 

Iv 

~thi pia. 

1: con ol'n • i I te in 

AnimalID 
Day t th fir t detection ndp i t nee of reI pselbreakth 

IS1h 21 51 24111 27m 3()D1 

KOIOI b b b a a 

KOI02 b h b b b 

KOI03 b b b b b 

KOI04 b b b b a 

KOI05 b b b b b 

KOI06 b b b b b 

KOI07 b b b b b 

KOI08 b b b b b 

KOI09 b b b b b 

KOIIO b b b b b 

• : a, Relapse detected or per i ted on the pccilicd Jay: b. relapse neither detected nor pc 
da\' 

u Jh in 
. . 

tt n 

601h 

, 

b 

b 

b 

b 

b 

b 

b 

b 

i ted on th pecitiel 

In this e. 'periment, an overall relapsclbreakthrough infection mte of ab ut _0 % _11 0) \\ a 

detected, corre. ponding tt nn tl\'crag n.:lap c time of 1",5 day, Monitoring f th r lap 

calve for clinical as wdl a pamsitologi I parum lI.:r. re ealed th. t. until r -tre tm nt ".;t 

I omctamidium chloride. ddcriol4ltion mainly in hae!1latologic, I valu 

infcction' on mean P ,V nn i Indy wight gain in r lation to the initi 

parameters in the rclap e c Iv' rev. I d th t the r du tion in th 

stati tically. igniticant (p> ,0 for the c:perimcntal p riod rnbl 15, 

9 

nd in 



Tab) 15: Lin ar r m n 1 V an In e pcrim nt 1 n th 

pc i tenc f 1: con 0/ n e i uth m Lthi pi 

Major health Param ter 

Mean P V (%) 27.2 1.5 -0.01 

Mean body weight gain (gm) 24 -0.0 0.04 0.2 

• : a. intercept; p, rcgrc ion cocffi icnt: r, orrclation coefficient 

On the other side, despite deterioration of the clinical and haematological condition 

first few weeks po t inoculation of the trypanosome i olates under investigation. th re w 

progre sive improvement in the e paramel r following treatment with Oiminazen a turat 

Isometamidium chloride. On the ba'i 01 deterioration in both the clinical and hcmat 

conditions described above, th r lap ed calve were treated. 45 day latcr ( n day = 
Isometamidium chloride at the do c rate of D.Smg! Kg bod weight. 

Accordingly. relap. elbreakthr ugh ink ti n were not dete ted micro opic 11 • in ith r th 

calves from day 6 . until the termination 0 the e. p riment ('1 able 16). 

Table 16: Pattern of reI p f T. wn 'O/'W i 01 tc in c 'pcrim nt I 

treatment with I om'l midium chI ride in K nodi tri t, 'outh m I:.thi pia. 

Animal Oetecti nand 

10 h 

n n n n n n n 

n n n n n n 
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T -transmitted frican nimal Trypanosomosi compl 

social economic con qu nc on frican scene. In ndemic are of b-- :saJ1Iln1ll 

of th di explicitly influ nc livestock management practi 

shaping their choic s about the breed and overall composition 

understanding the perceptions and knowledge of livestock own rs about th impacts 

trypanosomo is ar valuable tep in the formulation of assumption about Ii Sloc producti i 

The aspect of primary importance in the pre nt tudy i the evid nc that animal trypanosomo 

was the most important threat to livestock production in Konso district of outhem Ethiopia. 

perception by live toek owners that trypanosomosis primarily constrains livestock production 

also been reported in other areas of Ethiopia ( wallow, 1999)· the agropastoral zone of Y 

(Kamuanga el al., 2001a) and Mouhoun valley of Burkina Faso (Kamuanga el al. 2001 

imilarly, report of socioeconomic surveys and temporal comparison of livestock herds und 

varying risk levels across sub- aharan Africa revealed that most of the annuallivestoc 10 

attributed to trypanosomosis ( wallow el al. 2000). 

Majority of the re pondent , especially those in Gurnaide sit , r port d a declining t nd nc) 

the occurrence and impacts of animal trypanosomo is over the last ft years. Thi indicat 

dramatic effe t as iat d \\ ith t ts control operation through d ploym nt of trap targ ts 

application of pour-on' formulation to the back of cattle. On th oth r hand th contention 

many livestock owners in Jar 0 ite that the di probl m remain d pparent till the pre 

could be explained b) the r. et that in dry months liv tock are contin d to graze around the m 

rivers where t tse flie cone ntrate posing great chall nge . In addition t thi th relati 

higher insufficiency f liv tock fe d in Jarso ar a could intolerane of Ii 

to trypanosomosi during thi period as compared to that in umaid. 

The foregoing conclu ion is in.accordance with inferen drawn fi mother tudi 

adverse effects of poor nutrition on th production and produ ti ity f Ii toc ept un 

tsetse/trypanosomo is ehall ng (De I rcq 1997' an den Bo he and Ro't land 2001). 
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being equal it can be hypothesized 

control uld lead to a rapid increase in cattle population and, consequenl 

percentage of household with cattle and draft 0 en. The resuI 

the livestock health and productivity indicators generally support 

Thus, the important aspec here are the significant increases in 

with cattle and the corresponding rise in mean holdings of draft 0 

supports the fmdings that fanners under high trypanosomosis . 

number of cattI kept by fanners in nearby areas of low risk ( wall 

been indicated under various situations that the primary impact of 

oaI 2S-6O" 0 

2000). Simillmty, 

in the prevalence of trypanosomosis and a corresponding rise in IiIve81rocK 

(Kamara el al. 2000). 

The evidence that high calf mortality abortion and stillbirth rates 

ten years but reduced by more than three folds in the post interven • on period. 00II __ 1)' 

with most empirical studies that hav shown significant impacts of try)pmOIOIIDOlU 

control on livestock birth rates (Bauer el aI. 2000' wallow 2000). I'IlI'IlbeI'lDOIre, 

overall crude mortality rates in adult cattle during the post mllf!nj'l!nh 

attributed to the effective control and tb treatment of si 

combated trypanosomosis-related problems. This vidence fa ourabJ 

findings obtained und r b th 8Iid productivi studi Ubder -.u&&181 CIl ... ctDlltiolllS1II 

parts of Ethiopia (Ahmedin and Hugh-Jbo 1995) 

Here it is worth noting, bo 

mi Uaneous health disord 

addressed through properly 

er that the compromi iDa em~ of 

are not studied and, . t is recc)llU]lleDlIeCI 

igned survey . 

On the other band, the ignifiClllt cbanps 0 in the 0 bou ... t»IdI 

o en, and the bigher • periods of fi Id traction by draft 0 

could be attributed to the im in animal th that ICOt)lDJ:lID=cItI_tllrYDIDOIOIIIm 

control. The expanded .,gmai u.:uon IDGllcalles 

im labour prod •• In 1eD=raJ. 
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control and animal traction use' in lII'1eerJ'aem 'tho 1tUC1i'. III ' • 

bigh trypanosomosis' and inciden u1ti 

under low trypanosomosis risk ( wallo 

relative reduction in livestock production I aDd 0 erall improvea..m 

iDdicators in ODSO district are in accordance with the evidence 

relationship betw en livestock production and variation in the • 

(Kamuanga el ai" 20001c), 

The current surv y has revealed significant increases in th percentage of Ii 0 

trypanocides and mean annual xpenditure on th se drugs. Indeed, resuI 

pattern are contrary to the hypothetical assumption that a successful tsetseItrypanosmo 

control would result in lower incidence and thus less expenditure on trypanocidal drugs 

household level during the period of intervention. This phenomenon can be plained, partly 

the fact that livestock owners desire to avert, or minimize disease risk through repea 

treatments and that the control activity improVed livestock producti 'ty resulting in be 

availability of monetary incomes. A similar situation was observed in orthern Co d I 0' 

with more farmers in tsetse controlled areas using trypanocidal drugs than tho 

controlled areas (Pokou el 01. 1998). 

Another possible explanation for the persistence tendency in the inciden 

despite effective disease control could be the occurrence of trypanocidal drug ce, 

situation was partly ascertained by analysis of data on trypanocidal dJUg dosage regun Whi 

disclosed that block treatment of sick animal without prior diagno is i a standard approach 

the managem nt of animal trypanosomo is at the farmers I el in stud area. 

delivery of poor-quality drugs and administration of 0 er-dil 

persons identified the common t strategi ,HmM!!W!I'_ 

in the misuse of trypanocidal drugs are not 'thout 

may lead to dNg (80 II 01. 2004). 

The majority of Ii 0 WltnesseG a more inclination 

drugs than prophylactic 

on drug __ IDIIDDer, ... 1....,.,. in 
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admini er mo of th trypan id 

prophylactic on (Van den Bo 

'th 

he el ai, 2000), it ed 

livestock own do not ha adequate kno ledge on the diagnOSIS' and appropriate drug 

that trypanocid are used in th absence of diagno is. orea er the choi 

therapeutic and prophylactic drugs is mad on th basis of cost per dose 'thout uncllers~:IUlI 

th advantag of prophylactic drugs und r s ntial circumstances (Holm el a/, 

Therefore, the imilar ituation pre d by Iiv stock own rs in the present area adds to 

compl x circum tance , which could boost r drug istanc in sub- aharan frica (f 0 2003) 

The evid nce by the re pondents that mo t tr atments are confined to i k animal with maj 

emphasis on mature cows and oxen reflects the preference of livestock own rs to treat the mo 

productive animal as a priority. It has been indicated that the government of mo Afri 

countries now lack institutional capabilities to provide adequate public v terinary services an 

over 60 % of the treatments are delivered by cattle owners (Holmes el al., 2004). furthermo 

there are evidences from other parts of sub- aharan Africa indicating that farmers treat not 

their animals for economic reasons (Karnuanga el al., 2001c) and that irrespecti e of th 

used, the most productive animals receive the majority of treatments ( inyangwe el al. 2 

Vanden Bossche and Rowland 2001), 

One major aspect in the pre ent tudy w the application of contingent aluation t hnique t 

evaluate the property of Kon 0 community to upport an in grat 

control. Thi tudy trat gy i a valuabl t p because organizational 

their willingne to initiate and u tain di ease c ntrol int rvention 

with the commencement of community-based programm 

there is a strict con n u that mobilization and working with th community 

important component of every ubstanti program in control. 

valuation survey ha CuI tools . udi of commuoit 

11 2004). 

The &Dim (100 %) . . 
by 

initiation and ill 0 COD11Ol liad 

-, 



potential for reliable Iiv stock' control 

bigher potential contributions among the bousebol 

southwest Ethiopia, where a tsetse control programme 

bushfire and other vandals, a willingness evaluation was applied to 

the local community to support a re-designed intervention. The results revealed bigher DOtentili 

contributions mainly in tenns of labour times (Gewado, 2004' wallow and 

present findings in thi r gard also compare favourably with other udi under contnlStll~ 

situations acros Africa (Kamara el al., 2000). 

The highest potential money contributions volunteered by those household heads engaged in 0 

farm activities and the educated class of the community may indicate the more access of 

people to monetary income and the lesser discretion over time allocation to labour in olvemen 

On the other hand the highest potential labour contribution volunteered by those households 

secure subsistence livelihood through pure farming could also be explained in relation to 

lower monetary resources and higher discretion for labour involvem nt. urvey resuI 0 

evaluating the propensity and detenninants of the willingness of local community to suppo 

tsetse control in southern Burkina Faso and Kenya have reached imilar conclusions (Kamara 

al. 2000; Kamuanga el al., 2001 b). 

The present study indicated tha Glo! ina -speCIeS constitutes a predominant ,sectlOn of 

population in the spatial and 

preponderatiDa 0 their mal 

could be by 

in area. 

'1 
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reOee the achi ements attained folio . ng SUCCCllllive 'IMIlt!t,ftr CClIllllOI. furlbelrmo" 

human settlement and mi ed crop-Iiv fanning bav 

lowland areas particularly over th last en years. with concomi 

settlement, indiscriminate deforestation and 

population dynamics of savanna tsetse have been e plicitly 

(ICPTV 2003; Vale and Torr 2004). 

All the abov findings con istently add to other entomological studi 

ecological dynamics in the population of tsetse flies and mechanical transmitters (Hargro 

2004); the higher confinement of G/o sino morsilans group into habitats with savanna egetatio 

(Hargrove el 01, 2003); and the significant impacts of female fly population on the vect 

challenges and associated risk of animal trypanosomosis (Rogers and Robinson, 2004' 

Torr, 2004). On the other side the recorded evidence that no G/os. ina species other than 

pallidipes were recorded in all the sampling areas during both seasons, further strengthe 

previous entomological findings in the same area and the TEP-target areas of the south m ri 

valley (Gemechu el 01, 1998; Trumper 1994). 

In this study, a cross-sectional study on the parasitological prevalence of bovin 

was undertaken as a foreground tep. spatial variation in th trypanosomal inf4 lion 

observed among the sampling ar with higher infection manifested at alia site in Jarso 

This scenario was ob iously expect d because live tock in th sit spend the m ~orit 

grazing times in the savanna gras s around the riv rs wh re infestation ·th the dominant 0 

vector (G. pal/idipes) is higher. or over v t rinary s rvices are poor here most 

given by livestock owners that often in 01 e und r-do ing, eventually resulting in dru 

resistance. In addition to thi as Jarso sit i I ibl there little 

efforts. Ho ever livestock in Gumaid site are at rei ti Iy I ri ofth di mainl ~n 

to better veterinary services and a more consolidated ector control operation. 

On the other band the recorded asonal ariation in the prevalence of trypanosomal inti tion il 

the study areas refleets the chang associated with temporal alterations in th apparent densit> 
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fly ecton. The on th pparent fly IUPIIM)I1 thi higbJ 

varied mean fly catch w re observed in relation to pling. higher GepeDdellICe 

of tsetse-transmitted animal trypanosomo i on the temporal 

population has been d scribed across era! are of sub- aharan 

Hargrov 2004). 

Despite ffective tse uppr ion measure ov r th last fI wythe p t cro 'onal 

study found no statistically ignificant declin in th overall parasitological prevalence of 

trypanosomal inti ction (15.6 %) as compared to the previous reports (19.5 %) (Gemechu el al. 

1998). Although it has been g nerally inferr d that a successful control could obviously 

bring about drops in tset apparent den ity and animal trypanosomosis in an area (Ro lands e 

al. 2001; wallow el al. 2000). a number of factors r ally influence this aspect as it i the 

with the present study. A discus ed earlier. illegal drug supply and administration of over 

dilut d drug dosag s mo tly by unskilled people could lead to inevitabl development of dru 

resistance. Furthermore vector control devices in Jarso were recently destroyed by vandals whic 

e plains the higher fly apparent density and therefore apparently high prevalenc of th dise 

This present finding is comparable with other field tudies which described th 0 r-estimatio 

of animal trypano omo i due relap e infections wing to drug re istanc (Ro\\ lands el al 

200 1). and the effect of poiJed t et e control on th ri k of the disease (wallo el al. 2000). 

The evidence that T. congolense i th dominant speci s in th pre nt study area i in accordanc 

with mo t of the previ u Iy conduct d cro - uth rn rift alley 

Ethiopia (Gemechu (ai, 199; rum per, 1994) and in th hibe all y (R land el al 2001 

In gen ral it has be n pr v d that T. congolense i th mo t pre alent and irul nt trypano 

species in Eastern frica, although certain hemorrhagic T. vivax strain pre ail in thi 

(Taylor and uthi 2004). Furth rmor the relati Iy 10 r pre alene f T. vivax uld 

to th recurrent use oftrypan idal drugs that could ha dep 

shown that cattle herd could more readily d lop prot immunit and tol rat thi 

than T. congolense in t fri (01 2004). 
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In the oresent CI"OlIS-Slec:ti nal udy 

conesponding aI in aparasitaemic animal III in 

and trypanosomal in~ tion (Figure 7). It also 

trypanosomosis on nonnal physiologic aspects of liv~_ 

with fmdings from other studi under imilar situations (V III den BOSIscbe 

Despite the absence of trypanosomaI parasitaemia in their hi 

aparasitaemic animal had P V val bel 26 % could 'hly 

em of concurrent infections by haematopbagous helminth panllitcs. 

Rov,rlantls.. 200 

values abo e 27 % could be axplliDlXl 

tolerance to trypanosomosis. wo .... ..- DDCIlIDp 

hibe all y (ILRI 2002' KO\1IruIDIU 

not resuilted 

IC01IfJaDClS. 200 1 ). 

iDtlUlmced by P 

, 



The u1 of th in-vivo perimental study confirmed the conel io 

questionnaire urv y about the diminished trypanocidal activiti of the 

from 

fiequently 

drugs in the study area. presented in earlier headings trypanosomosis remains a rna 

probl m in areas with high infection pressure ( c Dennon and oleman. 2(01) and 

errors are committed in calculating the correct do of trypanocidal drugs owing to 

involvement of unskilled persons in the treatm nt of livestock (0 and Holm 200 

Therefore, the many temptations to over-dilut the e drug could result in sub-therapeutic 

concentrations leading to inevitable emergence of drug-resistant trypanosome strains (Holm 

al., 2004). 

The fact that the present test was conducted in a fly-proof accommodation and in non 

endemic area has reliably avoided the confounding effects that could be attributed to the ris 

re-infection during the study period. In addition a relatively large number of e perimental cal 

were employed and this was very essential, since previous research has shown that 

obtained after inoculation and treatment of small number of animals are not always reliable 

provide more of qualitative results (Eisler el al., 2003). 

In this test, the detection of relapse infections in some of the e perimental calv folio' 

treatment with Diminazene aceturate at the dose of 3.5 mglKg body weight is clearly indicati 

of the presence of at least sub-population of trypano ome isolates resistant to thi drug. 

conclusion teams from the fact that Diminazen 1lceturate could maintain thetapeoOc bl 

levels until 22 days following treatment, unle re i tance i present. Thi finding on the rela 

date in r i tant trains i comparable with inferenc drawn from a previous study at th 

valley where trypanosom re i tant to Diminaz n ae turat ha r lapsed aft r r 14 

following treatment ( odjia el ai, 1993; P regrin tal., 2000). 

As there i an increasing number of case report from other trypanosomosis-endemic areas 

Ethiopia, disclosing a range of preval of T. congol'M' resistant to 00' !U'uaene ~1nnlI~ 

Isometamielium cblori 2004' Codjia " al. 1993' u1ugeta " ale 199'7' RmlItIJm4~ 

aI, 2001 ~ lde" al, 2004) 'on of to Di'jmiJl' 1IZeI~ lC:etulrate (20 

by the current T. congo/,,,, IS' DI81I=S in DSO eli • 
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outcome. urthermore it 

.. ~. dI' on the initial trypanosome ..,~c:nce 

of drug resistance c Dermott " 01 .• 2003). 

Despite a considerable initial deterioration in clinical and haematoloaical penuneters 

relapsed calves this study revealed a significant improvement (p<O.OI) in 

following administration of Diminazene aceturate and Isometamidi1DD 

can be e plained in relation to the following possibl effects. Firstly 

under investigation might ha entailed a heterogeneous population of trypanosom 

treatm nt with Diminazene aceturat could have liminated the sub-popuIation thr 

its therapeutic effects so that the parasite burden was limited to 

Furthermore. re-treatment of the calves with lsometamidium chloride could 

complete elimination of the sub-population that revealed resistaDce to Dill' Qj'DIZ:eDe 

These two strategies could trigger better improv ments in the co •. 

vement in livestoc health param ten following 0 

trypanocidal drugs at specified times bas been 0 in 

Ill. 2004). 

ndly ev the sub-population resistant to UiIlllilMlZelfIe _:dU_ 
o gnificant 0 on ucti perfOl'lDll1K:e8 

viruI aadlor 1 

al 1997}. 

OCCIII'reDCe of • 

could • 

2002). 

.... .. liODof 



th tre tm nl \ith I 

b a 

a Imini Ir tion [) th' 

)/1 the other h IIld, th ' re lilt ~ 011 th' 

arc gcncrall) not onelu i vc a to \\ heth r or 11 t th 

specilied d) e, In thi~ proce lure, the po ibl' 

dru in th 

t I III t midium hi ri 

of 

imp lrtance, since the trypan s 1m; population again t which the ond rug \\'a dmini n.:d 

might n )( bl.: a complete rl.:presentative of the original Ii 'Id population, A p n I r 

this scenario is lhc fact that b ' the time of testing a ·<tinst Is 

treatment with Diminuzene lIc'tumte might havc eliminated 

Isomctamidium chI ride, Indeed the possible effects of selccti n bin cs in trypanocid I 

sensitivity tests r II wing administration ofthc fir!'it thug have been e:plicitly de I.:rib d I~ i I ret 

al., 2004), 

on regular h'\si )\er tim " On t p }I th 11 huli lie, inl ' [1 1 Iled <Ii ' 

b' ad )ptcd , 

ntr I ppr 



Until against animal tlY1IJ8DDSOlmosi ha 

at using uitabl trypanocidal drug th mo important in 

Ho v r th h vy relian of th v t rinary or on th drugs, th alarming em rgen 

vuln rability to r i tanc tog ther with th low adoption of int grated control approaches 

aggregat Iy cr ated a gr at r dil mma in th rnanagem nt of this di compl. Therefo 

resistanc t trypanocidal drug i incr ingly recognized as a major constraint to relia 

livestock production. Furth em r th unlik lihood of new trypan id appearing in t 

fore eable futur and the spr ad of drug r istance to th point wh re th rapeutic ailure 

occur over large ar i probably th great t ri k to th future u of th trypanocidal drugs. 

As a benchmark und rstanding the perc ptions and knowledg of li tock owners about 

socioeconomic impact of trypanosomosi and its control are e ntial consid ration in 

fonnulation of a umptions about livestock productivity in relation to control of th di 

Animal trypano mo is has proved a major and continuing threat to li stock production 

Konso district. fforts to combat th devastating ffects of this menac ha faced tainabil 

problem du t th ab nce f concerted coordination among diffi r nt tockhold rs and 

of little/no dir t parti ipation of Kon 0 community. Ther for treatm nt of ick anim I with 

prior diagno i ha remain d to be a tandard approach in the manag m nt f th di 

farmers lev l. 

everth I uppl) f trypan cidal drug of doubtful qualit by dru 

indiscriminat u and applicati n f r-dilut d quantiti of th mpound 

unskilled persons coupled ith poor t rinary rvi ha tl contribut 

development of i tance t th a ailabl trypanocidal drugs. fore drug 1~1_1aP'IO 

currently identified to be amongst the major detcnninan curtailing Ii production 

producti opportuniti of th communi in 0050 eli 'ct. 

The q 'onnaire surv y parasitological P valen 'in 

present study provided aluabl fi ld information about the potential or the lopment 
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trypanocidal drug . W1henn 

ealed i lane hibited by fi Id i""u~ 

po ibly to I m tamidium chlorid . Thi 

to th rapid pati I and tempo 

i lane acro t -int; t d of thiopi 

Based n th pr nt r arch findings and currently availabl r I ant infonnation pertaining 

African animal trypanosomo i th foil wing worthwhil r omm ndation could be flDNlt'Bnied 

emporal and patial urv y hould be conduct d in th southern region in order 

provid valuable data to the rapid 

impacts of drug re istanc across trypanosomo i - nd mic ar of thiopia 

The u e of sanative pairs of trypanocidal drugs should be int nsified and 

available trypanocidal drugs should be monitored over time on regular 

without a high risk of trypanosome inti ction th proph lactic appli 

I ometamidium chlorid hould be discouraged becau of th ri k of unnece:SS8lr)' 

pre ure pr moting the d v lopm nt of resi tanc 

h motherapy and eh moprophyl i hould be c mbined with other control m~I.u~ 

an int gmt d mann r in uch w y that ustain bl mmunit -

ch m sh uld be more int n ified and pplic ti n f trypan idal drugs hould 

r trict d t th tre tm nt of p it mie anim I 

bli hm nt and hannonization ofth 

ntial in order to nsure drug quality. 

to training and recruitm nt of qualified profl ional publi 

impro th deli ery of terinary to rural mmuniti . 

Initiating and maintaining rep 

parti i tion should a priori 

and trypanosomo i control approac 

3 

II 
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