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ABSTRACT 

An experiment was conducted to determine the in vivu anti-typanosomal effec t of methanol 

ex tracts of the aerial parts of Artemisia absinthiulI1 aga inst Ti y panosoina congo/ense. Thi rty-six 

Swiss white male mice aged between 6 - 8 weeks were divided into six expcrimental groups each 

consisting of six animals. Methanol ex trac t or the plant was prepared. T congo/ense was isolated 

from cattle at Didessa va lley (western Ethi opia) and propagated on mi ce. A ll groups received I x 

105 /ml of trypanosomes in 0.2 ml of blood /PBS via intra peritonea l route of inoculat ion. The 

methanol ex tract of A. absinthium was given orally to three groups. at doses of 400 mg/kg, 800 

mg/kg and 1200 mg/kg body weight for 7 consecuti ve days befo re in lCc ti on. One gro up 

remained as infected non treated control and the other group received Isometami dium chl ori de as 

treated control. The last remaining group rep resented the non infected and non treated but 

received di stilled water onl y. The effect of' the cx tract on Icvels of pmas itacmia, PCV. body 

weight , and mice survival ,vas monitored fo r 70 days. No paras itc was dctected by wet lilm 

examination upto 2 1 days post infection with T congu /ense in mi ce trea ted with methanol 

extracts of A. absinlhiu/J1 and Isometamidium chloride. Similarly, groups received methanol 

ex tracts of A. absinrhium and Isometamidium chloride had significantly higher body weights 

than the untreated infected group (P<O.O I). Significant higher rcv and mice surviva l time were 

observed in groups treatcd with methanol cx tracts of the plant and lsometham idiu m chl ori de 

compared to the untreated infected control (P<O.O I). It can be concluded that the plant ex tract 

has a good prophylactic potential against pathogenic trypanosomes (7: congo/em'e) of li ves tock 

importance by suppressing further multiplication of the parasite, maintaining good PCV, body 

weight , and survival of in fected animals. 

Key words: Artemisia absinthium, IsometamidiuJ11 chloride mice, paras itaemia, PCV, surviva l 

time, Trypanosoma cong olense, body weight 
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1. INTRODUCTION 

AII·ican anil11altrypanosomosis and its vectors occur in vast areas of sub-Saharan Africa with 

devastating impact on livestock productivity. Its epidemiology and impact on livestock 

(especially cattle) production are determined largely by the prevalence and distribution of the 

disease and its vectors inlhe affected areas (PATTEe, 2001) . 

Trypanosomosis is a protozoan disease of both animals and humans caused by different 

species of the genus TlJljJanosollla. Trypanosomes are transmitted by the bite of infected 

tsetse nies (Glossina species). The mammalian species of trypanosomes fall into two groups: 

Stercoraria and Saiivaria. The salivaria group includes the three pathogenic species and 

subspecies responsible for naga na di ease. This group includes T vivax (Duttonella 

subgenes), T congolense (Nannomonas subgenus), T b/"llcei brucei (Trypanzoon subgenus). 

The trypanzoon subgenus also include the two subspecies, T .brucei galllbiense and T brucei 

rhodesiense, that are agents of sleeping sickness in humans (Launois e/ al., 2004, Getachew, 

2005). Biting flies such as Tabanus , Haellla/opo/a and S/ol/'loxy s species can transmit 

bloodsteam trypomastigotes to mammalian hosts and this has enabled some species of 

pathogenic trypanosomes to spread widely beyond Africa into Asia and Latin America. This 

non-cyc li cal or mechanical means of transmission has been acquired by only two species of 

trypanosomes namely T evansi, and T vivax (Luckins, 2004) . 

The distribution of African trypanosomosis in domestic animals and human coincides with the 

distribution of the tsetse fly vectors. Tsetse flies infest wide range of habitats covering over 10 

million square kilometer of fertile land that lie between latitudes 120N and 290S across 37 

countries of the African continent, from Senegal in thc North to South Africa in the South 

including Ethiopia (Finelle, 1980; Getachew e/ al., 2004) . Many areas that are infested with 

tsetse flies are the most suitable areas for livestock and crop production. In this region 50 

million cattle, 230 million sheep, 40 million goats are exposed to the risk of contracting 

Nangana, leading every year to the death of 3 million head of cattle, the loss of 500,000 tones 

of meat and I million tones of milk. The reduction to 10% concerning animal draught power 

in Africa and 50% concerning livestock production prospects costs 5 billion Euros a year for 

the African economy (Launois el al. , 2004) . 



In countries such as Ethiopia, where livestock is an important part of the agricultural sector, 

trypanosomosis contributes to the direct economic losses of crop-livestock production. In the 

tsetse-infested areas 0(" the country the most important trypanosome species in economic 

terms arc T,Y/}(IY/uSOII/(( congolense and T viv((x (Langridge, 1976). A report by Abebe and 

10bre (1996) indicated infection rates of 58.5%, 31.27% and 3.5% by T. congolense, T. vivax 

and T brucei respectively in cattle from tsetse-infested areas of southwest Ethiopia. In tsetse­

free areas, Abebe and 10bre (1996) also indicated 8.71 % trypanosome prevalence rate in the 

highlands, out of which 99% was due to T vivax. 

Trypanosomiasis has direct impact on livestock productivity, reducing meat and milk off take 

by 20%, calving rate by 20%, increase calf mortality by 20%, decreases both lambing and 

kidding rates in sheep and goat and livestock management especially the number of livestock 

kept by farmers, the breed and species composition of the livestock herd , the way the 

livestock are grazed, cost of trypanocidal drugs and cost of insecticides (Swallow, 2000). It 

also has direct impacts on human settlement in a considerable part of sub-Saharan Africa 

including Ethiopia (Take Ie, 2006). 

The control of trypanosomes mainly relies on chemotherapy and vector control. The vector 

control is either by ground or Arial spray of insecticides. However, because of high cost and 

environmental consideration, the use of insecticide spraying becomes no more a method 

choice in practice (Abe be, 2005). Currently, other alternative vector control approaches are 

being practiced . Targets and traps have been used extensively in agricultural settings (Vale el 

al. , 1988) and considerable success has been achieved by directly applying insecticides (pour­

on) on animals (Rowlands el al., 200 I). The sterile insect technique (SIT), which was applied 

in large scale tsetse eradication programs in some parts of Africa including Burkina Paso 

(Clair et af., 1990), Northern Nigeria (Jordan, 1986), Tanzania, and Zanzibar. In Ethiopia, 

similar vector control strategies including fly traps, targets and pour-on insecticide 

applications are being practiced in different parts of tsetse infested areas. Moreover, an SIT 

project is being coordinated by the Ethiopian science and Technology Ministry in the 

Southern Nations and peoples Administrative Region (Abebe el al., 2004). 

All the previous attempts of tsetse andlor trypanosomosis control activities have three major 

characteristics: mainly aimed at fragmented small area vector andlor trypanosomosis control , 

and not in area \-vide eradication effort, mainly focus on recommended technology application, 
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and not in local l:apm;ity capability building and lackl:d scrious and long term government and 

non-governmcnt commitment. /\5 till: rl:slilt the outcome of tile effort made so far was only 

short lasting solution, and did not allow eradication/long lasting control of vcctor or disease 

even in fj·agmented small area (Alemu el al., 2007). 

The use of trypanocidal drugs that targct thc trypanosomes in the host is one of second major 

approach ill the control of trypa nosomos is. Three antitrypanosomal drugs, isometamidium 

chiloride, homidium (bromide and chloride) and diminazene aceturate- are drugs that have 

becn on the market for over 50 years (1-loil11cs el al., 2004). It is chcaper and easier to attempt 

to kill the parasite than tsetse fl y using this approach . The rising costs of tsctse cOl1trol 

campaigns resulted to be reliant on the use of trypanocidal drugs for both prevention and 

control of the disease. At present, the most widely used trypanocidal drugs for Tcongolense 

and Tvivax infection in Ethiopia are isometamidiul1l and diminazine aceturate. However these 

drugs have limitations like tox icity, drug resistance and high cost (Doua and Yapo, 1993; 

Kuzoe and Schofield, 2004). Due [ 0 these lil1litCilions there arc approachcs towards the search 

of new drugs especially from plant origin . Prev iously trails were made on extracts of 

COlllll1iphora kerstingii on Tbrllcei bJ"/lcei (Mikail, 2009), Azadiracta indica on Tb. 

rhodesiense (Raphael el al. , 2009) and Neurolaena lobala on T cr/.{zi (Berger el al., 200 I). 

Trails on plant extracts against somc species oftrypanosomes have shown promising findings 

in many countries including Ethiop ia (Mekonncn el al., 1999; Camacho el al. , 2000; Sara el 

al. , 2004; Nibret and Wink, 2010, Tsegabrehan. 20 11). 

Therefore, this study was undertaken [0 investigate 

• The prophylactic effect of Artelllisia absinthilllll methanol extract, in TIY/XII10S01l1C/ 

congolel1.~e infected mice after treating in three different doses . 
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2. LITERATURE REVIEW 

2.1. Thc Trypanosolllcs 

Trypanosome is single celled parasitic protozoa. It is phylogenetically classified in the 

Protozoa Subkingdom, Sarcomastigophore phylum, Mastigophore subphylum, 

Zoomastigophore class, Kinetopalst order, Trypanosomatidae fam ily and Trypanosoma genus. 

Species of trypanosomes infecting mammals are categorized into the Stercoraria group and 

the Salivaria group depending on their development in the vector and in the mammals 

(Urquhart e l al., 1996). The Stercoraria group con tains genera in which the parasite 

completes its development in the "postcrior station". Metatrypanosome appears in the faeces 

of the vector and its transmission is by contamination. In the section Salivaria, the 

development in the vector is completed in the "anterior station" and transmission is by 

inoculation of the metacyclic stage. The main pathogens in the section Salivaria fall into four 

subgenera: Duttonella (species: Tiypanosoma vivax, T. uniforme), Nannomonas (species: 

T'ypanosollw congo/ense , T. simiae), Pycnomonas (species: T. suis) and Trypanozoon 

(species: TIJ'jXII'IOSOIlIO brucei, T rhodesiense, T. gambiense , T evansi; T equiperdum (Leak, 

1999). 

2.1./. Nannomonas subgenus: T congolense and T. silllae 

T. congo/ense is monomorphic in form. It is one of the smallest lrypanosomes with a length 

ranging from 8-24~lm. There is no free nagellum. The posterior end of the body is usually 

rounded. The undulating membrane is inconsp icuous ; the medium- sized kinetoplast is 

usually in a marginal and sub terminal position. It moves sluggishly in fresh blood film, often 

apparently attached to red blood cells. T. simae, the porcine trypanosome, is more 

pleomorphic in characteristics and its average length is IS-19 flm, slightly longer than T 

congo/em·e. Nannomonas trypanosomes are very active in fresh blood films but do not tend to 

move far across the microscope field. They also demonstrate agglutinating properties by 

tending to adhere to host tissue in vivo. They develop in the mid gut and proboscis of tsetse, 

and take longer time to develop and exposed to anti trypanosomal factors in the fly gut 

(Uilenberg, 1998; Molyneux and Ashfrod, 1983). 
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2.1.2. Duttonella subgcnus: 7: vivax 

7: vi vCl.\" is mono/ll orphic ranging li'om 20-26 ~1I11 . It has a long free flagellum and a large 

terminally placed kinctoplast, distinguishing it from thc othcr pathogenic Salivarian 

trypanosomes. The undulating mcmbranc is inconspicuous and the posterior end is broad and 

round. T vivClX is very mobile and in fresh blood film it moves rapidly across the microscope 

fi eld which makes it difficult to follow its movements (Uilenberg, 1998). T vivax has the 

simplest life cycle in tsetse. It dcvelops in the proboscis and devclopment is completed to the 

infective metatrypanosome stagc in the hypopharynx. The infccti on rate of 100% could be 

achieved with T vi vax by repeatedly feeding fli es on infected host (Leak, 1999). 

2.1.3. Trypanozoon subgenus: T brucei 

The Trypanozoon subgenus trypanosome includes T b. bmcie which infects wild and 

domestic animals, T b. rhodensience and T b. galllbiense wh ich in fects human (Leak 1999). 

T brucei is pleomorphic in form and its total length measures from 11-39 ~lm. 

Poleomorphism is represented by three forms: long and slender form s, stumpy forms and 

intermediate forms. Long and slender form s possessing a long free flagellum and a well 

developed undulating membrane, elongated nucleus, sub terminal kinetoplast and narrow 

posterior end drawn out to a blunt point or sometimes truncated. Its average lengths are 14-39 

~1I11 . Stumpy forms are stout and usually without a free Ilagellum, with undulating membrane 

well deve loped kinetoplast near broadl y roundcd or obtusely pointcd posterior end and 

rounded nucleus. The average length of stumpy forms is 16.6-20 ~lm . The intermediate forms 

are characterized by shorter flagellum, the posterior end blunter and the kinetoplast nea rer to 

the extremity than in the slender form s. The kinetoplast in trypanozoon is smaller than in any 

of the other salivarian trypanosomes. The length of intermediate forms is 14-390 pm 

(Uilenberg, 1998). The cyc li ca l development ofTrypa nozoon subgenus in the tsetse fl y takes 

place in the mid gut and culminates in the mctacyc li c trypomast igote form in the vector 's 

salivary glands. The metacyc lic stage is infective for the mammalian host and unlike thc other 

developmental stage in the tsetse fly, this metacyclic trypanosome possess a surface coat like 

that of bloodstream form (Leak, 1999). 
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2.1.4 . Pycnolllollas subgenus: ·/i :)'/J(/l/o.l'O Il/(/ .\'IIis 

Ti ypanosolllo .'iIIis is 1110nornorphic and thc total length ranges from 13-1 9 pm . A free 

flagcllum is typically present. Its body is very broad and short; the posterior end usually 

terminates in a short point. The kinctoplast is small and si tuated ncar the posteri or end and 

occupies a margi nal posi tion, while the vo luminous nucleus lies in the anterior part of the 

body and the undulating membrane is conspicuous (Ui lenbcrg, 1998). 

2.2. The tsetse Ily (vectors of trypanosomosis) 

2.2. 1. Class ification and morphologica l fea turcs of tsetse 

All tsetse nics belong to ki ngdom Animal ia , phylum Arthropoda, class Insecta, Ordcr Diptcra, 

Suborder Brachyceria, supcrsection Cyclorrhapha, superfa m i Iy fam i li es 1-1 ippoboscidac and 

family the Glossinidae, with a singlc genus the Glossina. The word ' tsetse' is believed to 

originate from the Tswana language in Botswana, meaning' fly that kills livestock. Thcre are 

31 members in the genus Glossina, 23 spccies and 8 sub-species . The 31 mcmbers of the 

Glossinidae are divided further into thrce sub-genera , the Glossina (the moristans group), 

Ncmorhina (thc palpalis group) and Austcnilla (t he fusca group) (Kuzoc and Schofie ld, 2004). 

The subgenus Glossina contai ns a tota l of sevcn medium size spcc ies and sub-spccies. Those 

of major econom ic importance are G. lIIol'sitans and G. pallidipes with G. swynnertoni and G. 

Cll/sleni being important in spec ific regions. The spec ies of the Glossina sub-genus are ca lled 

the savannah flies due to their preference for thi s environment. It is this facl that makes thcm 

the most important vectors as thc A frican savannah is a vast area and the n ies come into 

contact with both man, hi s animals and wild gamc animals. flics of this sub-gcnus are tota ll y 

dependent on wild animals for their blood meals. These animals act as reservoirs or 

trypanosomes (Launois el al ., 2004) . 

The sub-genus Fusca or Austenina group contains 15 large sized species and sub-species. 

These larger and also more primitive flies feed on small mammals in forested areas. The main 

exceptions are G. longipennis and G. bl'evipalpis which do not live in the dense equatorial 

forest where as G. longipennis lives in more arid areas and G. bl'evipalpis in secondary forest. 
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They have very little contact with man and his livcstock due to their habitat. None or thi s 

group is a vcclor for sleeping sickness (Kuzoe and Schofield, 2004) . 

Thc Palpalis group contains Iline Sillall species and sub-species in this group, which mainly 

inhabit humid arcas. loca l patchcs or dcnse vegctation like coffce, cocoa, mango and banana 

plantation, along the banks of rivcrs and lakes in arid country, and in dense, wet , heav il y 

forested equatorial rain forest. Species of thi s group occur throughout much of western Africa. 

The principal hosts of these flies are reptiles, especially monitor lizards and crocodiles. They 

serve as vectors for pathogenic trypanosoillosis that cause chronic sleeping sickness in 

humans and nagana disease in livestock (Launois el a/. , 2004). 

Tsetse fli es arc brownish-black to pale brown in co lour without any metalli c tinge . The body 

length ranges from 6 to 16 mm excluding the probosc is. Males arc smaller than females. 

Adult body weight varies according to spec ies. Adults of species of mcdical and veterinary 

interest, such as G. Juscepes and G. III 0 rsilans, are of medium weight (20-25mg). In general 

there are four characteristics which di stinguish adult tsetse from other kinds of fli es: tsetse 

have a distinct probosc is, a long thin structure attached to the bottom of the head and pointing 

forward , tsetse fold their wings completely one on top of the other when at rest, the cell of the 

wing has a chamcteri sti c hatchet shape resembling a mea t cleaver or a hatchet and the 

antennae have arista with hairs whi ch are them selves branched (Launois el al., 2004). 

2.2.2 . Life cycle of tsetse fli es 

Tsetse has an unusual life cycle due to the fa ct that they are viviparous. Female tsetse flies 

mate shortly aller emergence when females are look ing for the first blood mea l. Just a single 

copulation is enough to ensure a f'Cm ale's reproductive success. Spermatozoa injected by the 

male are preserved for life in her sperm theca. Female tsetse only fertilizes one egg at a time 

and retains each egg within their uterus to have the offspring develop internally during the 

first larval stages. During this time, the female feeds the developing offspring with a milky 

substance which is secreted by a modified gland in the uterus. In the third larval stage, the 

tsetse larva finall y leaves the uterus and begins their independent lire . The newly independent 

tsetse larva quickly burrows under the soil surface and pupates and the tsetse fl y emerges 20-

45 days later depending on temperature (pupal development does not succeed below I ic and 

above 320Q. Thus, each female produces only one offspring at a time, and can produce up to 
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12 offsprings at interval s 01' 9-10 clays during her typical adult lifespan of2-3 months (Luak el 

(1/. , 200S) . 

2.3. Epidemiology of trypanosoIllosis 

The epidemiology of African animal trypanosomosis is influenced by the interacti on of 

trypanosome species. their vertebrate and in vertebrate host and on herd management (Leak, 

1999). The ri sk of infecti on to which cattle are exposed is close ly related to the density and 

the species of tsetse fl y present. The fac tors affecting susceptibility to trypanosomosis must be 

we ll understood if effecti ve measures to control the di sease are to be developed (D'iteren el 

al., 2000 ). 

2.3 .1. The parasite 

Trypanosomes are obligatory protozoan pat'asites that undergo their entire life cyc le 

alt ernati ve ly in arthropods li ke tsctse fl y and ve rtebra te such as mammals. Some are 

ubiquitous, like T congolense, which in fect several di fferent animal spec ies while others are 

host specific (T equiperdum) (La unois el al., 2004). Trypanosmes are either transmitted 

acyclicall y by haematophagus fli es of the genus Tabanlls and SIOIIIOXYS or cyc li ca ll y by the 

tsetse fli es with the exccpti on of T eqll iperd/ll /1 which is a venerea l disease (Leak, 1999). 

The transmiss ion by tsetse fli cs is a complex mcchan ism. Trypanosome infects a young 

healthy tsetse lly when it first Iced on in fected mammal. These trypanosomes are in the 

trypomasitgote stage which is the infective form in the mammalian hosts. The trypanosomes 

then pass into the alimentary duct moving from the pharynx, through the esophagus and crop, 

where they are briefly stored bcfore in vading the mid gut. In the mid gut they stretch, shade 

their glyco protein laye r and undergo tra nsition into non infective procyclic stage. They 

quickly mUltiply by longitudinal divi sion into the epimasti gate form in the ca rdia . The 

trypanosomes penetrate the haemocoe l via mid gut epithelium and move from there to the 

salivary glands of the tsetse fl y where they develop into the meta cyclic infectious 

trypomastigote form which has now got its surface glycoprotein coat An in fected tsetse injec ts 

metacyclic trypanosomes from its salivary glands into the host's dermis. A chancer fo rm s at 

the inoculation site which is the sign of trypanosome transition into the long slender stage anei 
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anotlll.:r m:tivcly multiplying sta ge that invades the hosr s blood stream and lymphatic system 

(Scifert, 1996; Launois cl al .. 2004). 

Thc percentagc of trypanosome in fcction successfully maturing wi II vary bet ween spccies and 

is influenccd by factors within population of tsetse including anti trypanosoma I factors, Icctins 

and rickettsia likc organism in the tsetse mid gut. 8ecause of the complicated developmcnt of 

trypanosomcs within thc tsetse fly , onl y about O.I-O. ll% of the flies is infected and remains a 

lifelong potcntial carrier trypanosomc. The length of time taken for trypa nosomes to complete 

deve lopment in tsetse is quite variable (Leak, 1999). T. brucei brucei has the longest and most 

complex life cycle, lasting around 30 days while T vivax has the short simple life cycle which 

lasts about 10 days. The life cyclc of T congolen.~e is intermediary that lasts 15 days. 

Trypanosomes mechanically hampcr blood up take whcn they are locatcd in the mouth part of 

tsetse fli es. 8100dmcals thus become shOl'ter, more frequent , and involve a grca ter number of 

hosts . This facilitates trypanosome dissemination (La unois el 01., 200'1) . 

Mechanically blood sucking diptera such as Tabanus and SlolI/oxys can transmit bl oodstream 

trypomastigotes to mammalian hosts and thi s has enabled some species of pathogenic 

trypanosome to spread widely beyond tsetse belt into Asia and Latin America. This non­

cyclical means of transmiss ion has been acq uired by on ly two species of trypanosome: T. 

vivax (lnd T evansi (Luckins and Dwingcr, 2004) . The ep idcmiology oi'nontesdesc transmitted 

trypanosomosis (1'. evansi. T. vivm) is also influenced by many factors. There may be seasonal 

outbreaks, where the populations of biting nics (Tabanids, Stomoxys, etc.) are influenced by 

important seasonal climatic differences. The di sease sometimes becomes more apparent when 

immunodepressive factors such the poor nutritional state of the animal diminishes its defenses, even 

when the initial infection occurred during the rains. The epidemiology is also greatly influenced by 

host preferences and diurnal behaviour pattems of the various loca l species of tabanids and othcr 

biting flies (e.g. whether the hours that thcy are active allow much contact with livestock or not) 

(Uilenberg, 1998). 

2.3.2. The vector 

Tsetse flies are confined to a belt of' tropical Africa extending from southern Sahara 15° N 

latitude in the North to 20-30° S latitude in the South. The species are restricted to various 

geographical areas according to habitat within tsetse belt (Urguhan. 1996). Species of the 

palpalis group are more usually associated with riverine vegetation, but some also extend into 
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savannah regions betwe.:n I'I v.: r systems. Spe.: ics of the morsitans group are primaril y 

assoe iawd with dri er savllnna hs. Thes.: groupings co in cide broadl y with cpidemiologica l 

significance (Patterson and Schofi eld . 2004). 

Temperat ure and humi dity as we ll as vegeta ti on are limiti ng factors which are espec iall y 

important for the pupal peri od of the vecior. Optimum tem pcratures are betwccn 20 and 28"C. 

with re lati ve humidity between 50 and 80% and an annual rai n f~dl between 635 and 1524 mm 

(Sei fert , 1996) . 

Adult tsetse nies feed exc lusive ly on vertebrate blood. Each tsetse ny species has fee ding 

preferences which it tri es to fulfill . i\ populat ion of savannah species feed mainly on 

mammali an host pa riieu larly bov icles and sui des whil e riveri ne spec ies have very wide range 

of preferred host includi ng reptil es and human . C. jJo//ic/ijJes and C. /ongipo/pis p rcfe I· blood 

of calli e where as G. moris/once prefe r blood of wildlife and calli e. However, many tsctse 

species feed opportunistica ll y and hence adapt to whatever hosts are ava il ab le. In the absence 

of suitable wild li fe , tsetse feed almost exc lusivc ly on li vestock and humans (C lausen el al. , 

1998). 

The cstab li shme nt and dcve lopment of tl")'panosomcs in the tse tse vec tors, is a complex 

process, in vo lvi ng a series of vector and paras ite de le nse and countcr-defe nse mechani sms. 

Once the in fec ti on is establi shed the nies remain infected fo r li fe long (Wellburn and Maudl in, 

1999). The establishm ent of trypanosome in fect ion in tsetse is affected by endogeno ll s fae iors 

associated with tsetse li ke age, sex, etc. eco logica l fac tors (c limati c ffletors) , ava il abil ity of 

infectcd hosi and host ava il able fo r subsequent feeds. par<lsitc and host fac tors such <IS num ber 

of pClras it es ava il able io tsetse. parasitc spec ics <l ncl its in fec ti vity to tsctsc and immu nc state 

of host (Leak, 1999) . 
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Table I: Tsetse inkstecln:gions and river basins 01" I:thiopia 

Region Major River l3asin 

Amhara Abay (l31ue Nile) 

Beneshangul- Abay (Blue Nile) 

GUIl1UZ 

Gaillbelia 

Orollliya 

SNNI'R 

Baro/Akobo 

Abay/Didessa, Upper 

Ghibe/Omo and 

Baro/Akobo 

Ghibe/Omo 

Rift Valley 

Source: Abebe, 2005. 

2.3.3. The host 

Tsetse fly 

C. 111. sublllorsifans ; C. fachinoides 

G. m. submorsitans; G. fachinoides 

C. 111. SlIblllorsifans; C. fachinoides; 

C. pall idipes; G..f Juscipes 

C. III. sublllorsifans; C. tachinoides; C, 

pa//i(lijJes; C . .ffilscljJes 

C. pa//itiljJes : C..fJII.I'CljJeS; C. longipennis 

C. pa//idipes 

The epidemiology of animal trypanosomosis is extremely complicated because the discase 

affects quite a wide host range. It can affect cattle, sheep, goats, pigs, dogs and cats. Allor 

these species are susceptible to the African animal trypanososis (AAT) and may suffer 

syndromes ranging from sub clinicalllliid or chronic infections to acute fatal disease. Besides 

these, there are more than 30 spec ies of wild animals that can be infected with the pathoge nic 

trypanosomes but many of these remain carriers of the organism. Ruminants are widely 

known as active reservoirs of the trypanosomes. Wild equidae, lions, leopards and wild pigs 

are all susceptible and can also serve as carriers of the disease. Livestock exposed to 

trypanosomosis risk differ in their responses depending on genetic factors such as species, 

breeds and even individual characters. Therefore species and breed trypanosusceptibility, 
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Irypallotllk:rance or trypanures ist :lllcc a 1\; or great importance In the epidemiology of the 

disease (I.aunois el (/1.. 2004; Leak, 1999). 

2.3.4. Herd management 

The graz ing pa!lcrns or herd and daily act ivity patlerns of" tsetse spec ies involved arc of" great 

influence ill the ep idem iology o f" trYPcll lOsomosis. Tsetse have innClle pallern of activity. The 

savan nah spec ies sueh as Ci. Illorislan.l' and C. pa//iilipes arc ac ti ve Illostly for the first two 

hours and the last two hours of the days. G. /ongipennis is most act ive j ust a fter sun sel. Many 

of the riveri an, such as C. Juscipus and G. auslein are active in the middle of the day. These 

innate rhythms are influenced by tempera ture. Temperature less than 14"C and above 32°C 

suppress the ac ti vity of' tsetsc nies. If the herd grazes on infested site at the time of the day 

that the !lies arc most acti ve . the transmi ss ion will be more fl'eCjuent (U il enberg. 1998; Leak. 

1999). 

2.4. Pathogcncsis 

The pathogenesis of the trypanosomes is rather complex and depend on the virulence or the 

infecting trypanosome spec ies, the number of trypanosomes injected to the host and on the 

host 's immune de fe nses. The rea l cause that leads to thc deat h of the animal is not fully 

understood . 

It is believed that the parasite releases toxic substances when it is destroyed within tlie 

circulatory system, which damages the lining of the blood vesse ls. In some cases the sudden 

rel ease of large amounts of such tox ins triggers a clwin of reactions, which produce a shock­

li ke syndrome. Therefore, the damage to the host docs not depend on nutri ents be ing taken 

away by parasites but rather on the production or tox ic substa nce. In ge neral the pathogcnic 

effect 0(' the pathogen on the orga ni sm may be understood as a syndrome and the compoll ent 

includes: pancytopenia as the result of direct iniluenee of parasitc on the ce ll s or the 

phagocytic defense reaction of the organism (autoimmunological reaction), mechan ica l ce ll 

and tissue damage caused through active mechanica l invas ion of the extraordi narily strong 

and mobile pathogens. lysoso mal enzymes and the remains of autophagosomes which are 

excreted in the nagellar pocket that ca use additional ce ll damagc, metabolic effects of the 

trypanosome which withdraw essential nutrien ts and produce tox ic mClCl bolitcs, the action of 

the secretion that have direct pathoge nic effect, a trypanosome-induced hypothyroici which 
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may play a role in the impail'l1lent of" mitochondrial ATPase activity and depression or 

resistance filctors during the COl\l'se of" the di sease (Seifert, 1996; Lome el 01 .. 1995 ). When 

an animal is inleeted with trypanosomes, antibodies against the surfilce coat arc produced. 

Ilowcver. trypanosoll1es have multiple genes which code for dirferent surf"aee proteins 

allowing organisms with new sudilee glycop rot ei ns CO<l tto elude the immune rcsponse. This 

process is called antigenic var iation and results in the persistence of these organisms. 

Antigenic variation has thus far prevented development of' a vaccine and permits rei nfecti on 

when animals are exposed to tsetse carrying trypanosomes with surface coat glycoproteins of' 

a new antige nic type (Blood el al .. 1989). 

The trypanosomes gai n en try through skin when inlec ted tsetse fl y or biting fl y wkes blood 

mea l. The metacyc lic trypanosome deposited in the sk in multiply and transform to procyclic 

blood steam forms. Within a few days 0[" bite, callie devel op a hot and painl'ul cutaneous 

swelling called a chancre, which is caused by the immune reac ti on of the host to multiplying 

trypanosomes. After a peri od 01' multiplication in the skin. trypanosomes beg in to appear in 

large number in the afferen t lymph that drains I'rom the si te of chall enge and cause 

enlargement of the lymph node draining the chancre. general ized enlargement of lymph nodes 

and sp leenomegaly develop (Leak, 1999). 

Distinct pathological changes may be caused by the difTercnt li vestock infecti vc trypanosome 

species. Pathology in tissue is associated with the relative abi I ity of the parasite to invade 

ex travasc ular spaces and organs. T congolcnse remains con Ii ned to the vascular system 

whercas trypanosomes of' the ii ypanu::.oon gro up (T b. bmcei.·r eV(fnsi and T eqllipe/'dum ) 

and T vivax arc di stributed in both the circula tion rI nd in the tissue (Taylor and Authi 'e, 

2004). Due to this cxtra vascular distribution, ti ssue ce ll damage and dcgeneration may be 

marked (Morrison el 01., 1981 a). The heart is constantly damaged by all three specics 01' 

trypanosomes. Other vital organs or systems, which are cOllllllonly affecteci, include thc 

skeletal Illuscle, central nervous systcm (Whitelaw el 01. , 1985 ; MOITison, el 01. , 1983 ). 

endocrine organs (Anosa. el (fl., 1980; Morrison el 01., /981 b; Getachew, 1991 ) and 

reproductive systems (Anosa and Itoun. 1980; Mutayoba, 1986). 

2.5. Clinical features of trypanosolllosis 

Trypanosol11osis develop in animals depending on the species and strains of' trypanosome, the 

vector and the resistances of the affected breed either as an acute or chronic infection. 
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Trypanoso ll1os is is nllll'~ clJml1lLlI dy SL'CI1 as cilrlJnic di s~ast: in 0ndel'llic area. There is no 

patilognoillic k sioll ill trYP;1I10SUlllc- illkctt:d animal s. The cilancrc Iml)' devc lop w ithil1 ['ell' 

days at tile sitc wilere par;l si tes ;II '~ il1oc ulated . Tile lesion appears as a swelling that is warm 

and painrul to the animal. The carly acute phase of the disease is characterized by the 

continuous presence of trypanosomes in the blood at detectable concentrati on ( 10
3
-1 OSlin I). 

Fever is highest at tile fi rst peak of parasitemia and nuctuates thereaftcr w ith paras itemia 

waves. \Vith the onset o f parasitemia, anemia deve lops. A nem ia is the most prominent 

featurcs of al1imal trypal1osomos is. Thc virulence o f the inlecting pa rasite population !l nd th e 

!lge, nutrition!ll and breed o f the host inlluence the severity o f' ancm ia. T he !In!lemia in bov il1e 

tryp!lnosomosis can be divided into two phases: acute and chronic phases of an!lell1ia (T!ly lor 

and L.Authi 'e, 2004 ; Murray !lnd Dexter, 1988). The !lcute phase an!lemi!l is ch!l r!lcterized by 

progressive !lnaemi!l accompanied by pamsitaemi!l (Coetzer el al. , 1994). The initial fall in 

packed ce ll vo lume (PCY) va lues is assoc iated w ith the first wave of parasiatem ia in thc 

blood. DlII'ing thi s pet'iodthe anCictni Ci is ex travascular and is poss ibly the result of increascd 

red cell destructi on by pll!lgocytos is in the spleen. lungs. haemal nodes and bone mCltTOW 

(Murmy and Dexter, 1988). During chronic phasc of ancm ia, erythrocyte synthes is is 110t 

sufficient to compens!lte for ery throcyte destructi on. Lymph nodes and spleen !lre enl !l rged . 

Weakness, lethargy, loss o f condi t ion, infertility, abortion and reduced milk production !l re 

common. Calves born to infCcted cows me ollen small and wcak, resu lting in hi gh rates of 

neonatal mortality. In th e terminal stage or the disease, anim als become ex tremely wea k and 

unable [0 ri se and die. Cmtle infected w ith T. vlvax onen show sign of' photophobia and 

excess ive lacrimation. The durati on of the disorders varies considerably depending on the 

animal species !lnd breed and the species and strain o f trypanosomes (Se irert , 1996; Taylor 

and Authi'e, 2004). 

2.6. Diagnosis of tr~' panosO l1lo s i s 

Defini te diagnosis of trypanosome infecti ons in li ves[ock IS required lo r appropri ate 

application of therapeutic and prophylactic measures, for a proper understanciing of the 

epidemiology of the disease and to target and monitor tsetse contro l or eraciication operations. 

The diagnosis of trypanosome infection is based on c linical signs and on the demonstrati on of 

the paras ites by ciirect or indirect methods. The clinica l signs o r !\AT are indicative but arc 

not suf'ficiently pathognomonic and diagnosis must be confirmed by laboratory methods. 
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Therefore, the accu ra tc diagnos is 0 1" trypanosolllos is depends on the detecti on o f' the para site 

through cither direct demonstration 01" the parasite or indirectl y by using serological test to 

indicate infection with trypanosomes or by molecular technique (Sei fert, 1996; Eisler et al .. 

2004) . 

2.6. 1. Cl inica l di ag nos is 

The clinica l picture depends on spec ies of' infec ting trypanosolllcs, and host irnmune stat us or 

susceptibility. The clinical signs arc non-speci fi e and the occurrence of a /lumber o f" other 

disease states in endemic area Illay result in the same clinica l pictu rc . Howevc l', in areas 

where trypanosomosis is an endemic problem, clinica l symptoms and post mortem les ions arc 

important considerations in di agnos ing the di sease especia ll y in combinat ion with thc 

epidemiologica l hi story of the di scasc (Delespaux et al .. 2003) . 

2.6.2. Parasitological methods 

Bloorlfilm 

The examinati on of we t blood films and giemsa-stainedthick and thin fi xed blood film s with 

th e aid or till: li ght microscope is lI sed to ideilliry the eti ologica l agents o f' trypanoso ll1 os is. 

With the wet blood film (fresh blood preparati on), a drop o f' li'esh blood is placed on a slide 

and covered with a glass slip. The preparation is examined microscopica ll y usi ng medium 

magnification. The detection limit of thi s technique is about 10'1 trypanosomes/ml of blood 

(Uilenberg. 1998) . 

Thick stained blood films 

Two to three drops of blood are applied on a clean slide and spread with a needle or the corner 

or another slide, into an area about I Clll in di ameter. After dryin g th oroughly, the film is 

staincd without fi xa ti on, usuall y with Giemsa stain. 13ecau se thick filill s contain mlleh more 

blood per unit area the chances of' findin g trypanosomes are greate r than in thin film s. 

Trypanosomes are easily recogni zed by their morphology. The detecti on limit o f' thi ck blood 

films is lip to 5.0 X 103trypanosomes/1ll1 of blood (Uilenberg, 1998; Luckin , 2004) 
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7'l7in stained bluod fillll.\· 

A drop or fresh blood is dropped on the narrow edge o f' a l11i cl'Oscope slide. Thi s edge is then 

placed 0 11 another slide lying on a Ilat surface, so that the blood drop lies in the acute angle 

between the two slides. The inclined slide is then pushed along th e recumbent one so that (he 

blood is pulled behind it and spread in a thin layer over (he stationary slide. The smear is air­

dried and fixed in methanol or acetone. The fixed (hin films should be stained with Giemsa's 

for detection of blood parasites and determ ine trypanosome species invol ved (Luck in, 2004). 

ConCenll'al iun lechnique 

1\ practical meth od using centri f'uga ti on of microhea lllatoCl' it ca pillary tubes containing the 

blood sample and exam ination of the buffy coa t/plasma junction under (he microscope was 

described by Woo (1970). The capillary tubes are open at both ends. A blood i taken up at 

one end until third quarter of heparini sed microhaematocrit cap illary lube. The other end or 

the tube is then sca led by cri stasea l or by heating. The sea led eapi lI ary tubes arc then 

centrifuged fa r 5 minutes at 12.000 rpm in microhaem tochri( centerfuge. After the 

centrifugati on, the tubes are removed and examined 1'01' th e pl'esence 01' trypanosomes either 

by direct examination of the buffy coat or after mak ing smear of bufry coat. Trypanosomes 

are usually found in or just above the buffy coat layer. 

In case of direct eXai ninCltion of buffy coa t, th e tube is placcd on microscope slide in a grove 

formed by sti ck ing two rectangular pieces of' gla ss to microscope slide 1.5 mm apClrt, Clnd a 

drop of immers ion oil is placed on top of' th e cap illary tube. Oil fill s the space between the 

capillary tube and the two pieces of glass. This arrangement reduces the e rIcct or li ght 

diffraction caused by the curvature of the capillary tube and fac ilitates the observa ti on of' thc 

trypanosomes. The best results are observed with a special oil immersion objective lens, 

magnifying 40-60 times. This technique can detect up to 2.5x I 02, 5x I 02 and 5x I oj 
trypanosomes/ml of blood for T. conglense , T vivax and T. brucei, respec tively (Eisler el 01 .. 

2004 ; Uilenberg. 1998). 

The heamatocrit centrifuge technique was subsequently improved into the dark grouncl /phase 

contrast buffy coat technique. Following blood centrifugation at 12,000 rpm far 5 minutes in 

heparinised microhaematocrit capillary tubes sealecl on one end, the trypanosomes arc 

concentrated mainly in the bullY coat zone. The capillary lube is then cut using a diamond pen 
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I 111m below th e bllrl)1 cna l 10 incilide the upperm ost layer o r the red blood ce ll s. The bll ffy 

coat and the upper con!l:nt s u l' the capilla ry tube :Ire cx truded onto a elcan slide, mixed and 

covcred w ith a COW l' sli p (22 X 22 mm). The prepara ti on is then examinecl f'or the presellc:e of 

motil e trypanosomes w ith the clark grouncl or phase cont ras t microscope w ith 40x obj ecti ve 

lens. Trypanosome species are identi [jed by their size and movement. T congolen.l'e is 

recognized by its small size in relati on to the red blood ce ll diameter, its sluggish act iv ity and 

its in va ri able attachment to the red blood ce ll s. T vivax on the other hallCl is seen large and 

stri ki ngly apparent by th e speed w ith whieh it tri1Verses the mi croscopic fi eld . T brl/cei is 

distingui shed by it s large size and go ing round in circ les in a particular loca ti on. T he bu fry 

coa t technique is able to detect up to 2.5 X 102 trypanosomes/ml o f' blood (Ui lenberg. 1998; 

Luckin s, 2004). 

2.6.3. Sub-i nocul ati on meth ods 

Sub-inoculati on methods are those by which trypanosomes are dem onstrated by transferrin g 

infecti on from the suspected case to another vertebrate host (experim enta l animals) or to an 

invertebrate host (clean susceptible vectors) (E isler et aI. , 2004). The sensiti vity or thi s 

method vari es according to the spec ies or even the strain present and the susceptibility of the 

experim ental animals used (U ilen berg. 1998) . 

Anilllal slIb-inoclllation (Use o/experilllental anilllols) 

The two spec ies o f experimental animals most commonly used are labora tory rats and miee. 

The sub-inoculation o r blood into rodents is parti cularly useful in revea ling sub-patent 

infections w ith trypanosome paras ites in animals (U il enberg, 1998). A blood sample, w ith 

anticoagulant, from the suspected domesti c animal is injected in one or several rats or mice. 

Thi s is mostly done by the intraperitonea l route ( in the abdominal cav ity), using I or 2 III I for 

a mouse and up to 5 ml in rats. The blood of the rodent is then examined frequentl y by 

snipping of f a minute piece of the tip of the tail and transferring the resulting drop o f' blood to 

a slide for microscopica l examination uncleI' a cover slip. Regular examinati on (preferabl y 

daily/or at least twice a week) should continue for at least two months after inoculati on. The 
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sc.nsitivity or this method varks ;Ivcorciing to thc species or even strain prcsent and the 

susceptibility of the experimental animals used (Eisler et III ., 2004). 

Xenodiagnosis 

Xenod iagnos is is feeding o r a clean susceptible vector spec ies on a suspec ted case of" 

trypanosomos is. ailer which it is either dissected and examined ror the presence or inlec ti on, 

or allowcd to feed on a c lcan an imal which is itself" examined ror thc deve lopment o f" 

in fection. It is an extremely sensiti ve method. However, bccause or the scarcit y of" laboratory 

reared Glossina species in Afri ca, thi s method or diagnos is is rarely attempted ror tsetsc­

transmitted bov ine trypanosomos is (Eis ler el al. , 200 I ). 

2.6 .4. Scrolog ica l d iagnosis 

Diagnosis of bov ine trypanosomos is by conventional parasitolog ica l techniques is ortell 

dinicult si nee trypanosomes can not always be detected in the peripheral blood and some 

species do not read i Iy infect laboratory rodents. T hese convent iona I parasito logica I detec tion 

methods ha ve their 011' 11 limitati on in term s or sensiti v ity and prac ti cability (Eis ler el al .. 

2004) . As a consequence. more sensit ive ci iagnostic methods, including the detecti on or 

Trypanosome specifi c antibodies and ant igens have been deve loped (Nan tul ya el al .. 1992) . 

However, immunocompetence, maternal antibodies, phys ica l exhausti on are importalll 

biological factors and it is good practi ce to consider age, sex and breed as potential biolog iea l 

factors a priori when ana lyzing serologica l data (Grein er and 8ohn ing. I 99LI; Jacobson. 1998). 

Serolog ica l tests are used to detect spec ific ant ibody deve loped by the host aga inst the 

infecti on or, in verse ly, to demonstrate th e occ urrence or c ircul,lling parasitic anti gen in the 

blood. Detection or antibody ind icates that there has been infec tion, wherc as detection 01' 

antigen shows the live trypanosomes are present in the animals (Ui lenberg, 1998). Some or 

serological tests used for detec tion of (I nti body or (lnligen in immunolog ica l di(lgnos is or 

trypanosomos is include indirect nuorescent antibody test (lrAT) (lnd indirect enzyme linked 

immunosorbent (lssay (lELlSA) (Hopk ins el al., 1998) . 
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Indirect./Illorescent lInti/}(Jl!)l tl!st (IFA7j 

Indirect Illiorese<.:nt antibody t<.: st (W/\T) IS a prllllHry bindillg assay in whieh <l ntibody­

antigen reacti on is mC~l sured indil·eetly. In thi s teSt. ,I smear o f blood fiOin infected anil11al s 

with high paras itaeillia arc fixed and used as source o f antigell to which antityrpan osomal 

antibody in test sera may bind spccifically. In order to show that antibodies have reacted w ith 

the antigen, a commercial preparation containing antibodies (al so immunoglobulins) rai sed in 

laboratory animals, usuall y rabbits, against bov ine immunoglobulin, is applied to the smea r, 

and w(l shed o fT afier being (l ilowed to react. If thesc rabbit antibodies remain stuck to the 

slide. the test is positi ve. ilS they indica te the presence of anti-trypanosome bov ine 

il11l11unoglobulin which have I·cactcd w ith the anti gen slidc. T o demonstrate the presence or 

absence of the rabbit imillunog iobulins, and thus indircctly the presence or absence o f" speci fi e 

antibodies against trypanosomes in the bovine serum, the rabbit anti-bovine immunoglobulins 

in the commercial preparation arc conjugated with a fluorescent dye, usuall y flu oresccine, 

which can be detected by looking at thc smcal· w ith ultraviolet light. If the microscopic 

examination shows trypanosomes in the antigen smear to be flu orescent. the test result is 

positive (Eisler et al ., 200'1; Uilenberg. 1998) . 

The indirect enzYllle-linked illllllllnosorbent assay (ELISA) . 

The principle of this test is very similar to that of the fFAT test. T he binding o f' anti­

trypanosoma I antibodies to the antigen is shown by a conju ga te o f anti bovine ( if the te st 

scrum is bovine) iml11unoglobulin labeled w ith an ellzyme, which can be v isualized by adding 

an appropriate chrom ogenic substrate. The interaction between cnzyme and substrate will 

create a colour (Uilenberg, 1998). 

Antigen-detecting tests (Ag-ELlSA) 

Demonstration of the parasite itself rather than antibodies is necessary lo r confirmation of 

active infection . Ag-EL/S/\ was developcd fo r the detec ti on of c irculating trypanosomal 

antigens at the internati onal laboratory for research on animal di sease in Nairobi , K enya . The 

surface antigens oftrypanosol1les are variabl c. Only onc or two o f the many different variants 

are present in the blood at anyone time, and unless one would possess mixtures of antibodics 

to all the possible variants, their detection is not reliable. Therefore, the tests that have bcen 

developed are based on so-called monoclonal antibodies against invariable (internal) antigens. 
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The principle or ddectillg circulating <llIti ge ll s usillg 111 011Odoliai antibodies is quite simpll:. 

The we ll s ur <I micl"Olll :ll c :m: cu:t ied with :t Illollllelolllll alltibody. whi ch is specifi c for an 

illvariable (1I01l-surlilce) antige ll o r a trypanosome spec ies. Serum or the animal to be tes ted is 

allowed to react in one of the wells, and ir there is the corresponding circulating antigen. its 

presence in the well after washing orr the test serum can be shown by fini shing o fr the test 

with a conjugate of the same monoc lonal antibody marked with a suitable enzyme. and the 

presence of the enzyme is shown by usc or the suitable chromogenic substrClle. as in the 

normal ELISA (Eisler el a/ .. 2004: U ilenberg, 1998). 

2.6.5. Molecular tests 

Accurate diagnos is or animal trypanosomos is and defilliti ve identifi ca tion or the causat ive 

trypanosome species arc c learl y use ful objec ti ves th,ll may contribute to under tand the 

epidemiology and ultimately lead to the long term control or the disease. These two objec ti ves 

remain elusive with all the af"orementioned parasitol og ical and immunol og ica l tel:hnologies. 

molecular method s based on the detection and amplifi ca ti on of" nuc leic acid ce rtainly have the 

technical potential to achieve them. The detection and identification or trypanosomes by 

molecular means should be based on stable, parasite specilic genetic characteri stics specilic to 

that parasite that can withstand environmental influences exerted by either th e host or the 

vector. The princ iple or molecular tests. DNA probes and peR. is the demonstrati on or the 

occurrence of sequences or nuc leotid es which arc speci lic fo r a trypa nosome subgenu s. 

species or even type or strain. Nuc leotides arc the constituents or DNA, the molec ules w hich 

constitute the genes on the chromosomes in the ce ll nuc leus. A pos itive result indicates active 

infection with the trypanosome for which the sequences are spec ific. as parasite DN;\ will not 

persist 1'01' long in the host after all live paras ites have been eliminated. These tests arc not 

only suitable ror detec ting parasites in the mammalian host. but also ill the insect vec tor 

(Uilenberg, 1998; Eisler el 0/. , 200LI) . 
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2.7. Control of trypanosomosis 

Various options arc available lor control o f Ullimal trypanosomos is: they inc lude suppress ion 

anel lor eradication or tsd se Ily populati ons (Jordan , 1986), chem otherapy (Peregrin e, 19(4), 

the usc ortrypanoto lenllll animal s 0 1' comb inati on of these (Holmes, 1(97). 

2.7. 1. Vector (tsetse fly) contro l 

Tsetse control efforts have been undertnken throughout the African continent since long-time. 

Tsetse control has been undertaken in order to reduce the inc idence or thc di seases which the 

fli es transmit in the populations li ving in tsetse reg ions and hence allowi ng the expansion or 

human se ttl ement and agriculture into nell' areas. T he red ucti on o f' fl y numbers has generall y 

been attempted w ith two dirrerent ailll s, ei ther erCld ica ti on which intends to complete ly 

eliminate tsetse f,'om the area 0 1' control which aims simply to reduce the numbers. iVlany 

techniques have been used to reduce tsetse populat ions. Earl y technique to control tsetse were 

Climed at el iminating those bCls ic requirements fo r survivCl I or tsetse. These involve complete 

rem ova l or any bush or woody vege tClti on which was Cli llled at eliminating the shaded places 

where tsetse rest and lays their larvac and extensive des tructi on of' w ild ga me animal s wh ich 

serve as source or blood me,tI fo r the tsc(se fli es. These techniques were vel")' ef'fi ciellt [J nd 

used with great success in certain areas o f Zilllbabwe, Zambia, iVlozambique and Botswana. 

From 1946 to 1966 G.IJl. subJllorsiwl1se and G. pa/lidljJes were c liminatcd from 20,000km2 in 

Uganda by removal of wild host. Increased environmental awareness and changing attitudes 

towards the preservati on o r biodi versity and w ild lire combined w ith an increas ingly lucrati ve 

tourist industry centered on game parks and the high costs in vo lved has mad e those practi ces 

unacceptable and obso lete (FAO. 2000; Vreysen. 2006. O lE, 2008). 

Current vector control interventions involve the usc or insecti c ide either through ground 

spraying, sequential aerosol spray ing technique (SAT), insecticide-treated targe ts or 

insectic ide-treated animals - live baits, the use ortraps and the sterile insect technique (S IT) . 

The discovery or cheap. persisten t organochlorine insec ticides (such as DDT and dieldrin) 

which became eomillereiall y avai lable in 1945 Illarked the onset o f the chemica l \I-arf ilre 

against tsetse fl y and dominates most tsetse control efTorl s for LIO yea rs. Initially these 

insecticides were app lied indiscriminately ['rom the ground as re sidual depos its. Later, 

concerns about bioacculllulation favored more se lective techniques that treated only the 
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n;sting and breeding sites urthe !lies. Thc insectic ide depus its have to last at least 2-3 months 

and have their nHLXill'1Ulll l:I'iCctivcncss during dry season. Over 200,000 square kilolTletcr or 

tseise inlcs ted Iclllt! was c l e~lI\;d by ground spraying in West /\rri ecl. mailliy in Nige ri a 

bctwcen 1955 and 19n (Vreysen , 200G ). Until the mid-1970s the insecti c ides used were 

almost exc lusive ly orgcll lOe hlorine compound. including DDT, Oieldrin and Lndos ul filll. Over 

the yea rs, the negative impact or thcse insccticides on bcneficialnon target insects and natural 

enemies or the tsetsc (like birds, sma ll mammals etc), the potential devclopment or res istance 

to the insce ti c ide. the poss ibility or outbreaks or pests duc to the elimination or predators. thc 

gcneral pollution or envi ronmcnt and the health haza rd it poscs to thc starr or thc spraying 

tca lll wCI'e considered (V rcyse n. 200 I). 

In the 1970s and I 980s, thc applicati on 0[' persis tcnt ill seeticides was grad ually rep laced by 

the more environmental fi 'iendl y seq uenti al aerosol technique (SAT) that uses ae ri al sp raying 

or non res idual ultra-low vo lum cs or insecti cide with li xcd wing aircraf't or heli copters. The 

goa l is to kill ad ult tsetse in the first spraying cycle by contact and kill the emcrging nies in 

five subsequen t app lica ti on cyc les be lo l'e [he clllcl'ged ili es can deposit a larva. The Sf\'!' was 

used successrull y in Ke nya. i.al11bia , 130tswana, and in 7, imbabwe. where 48.000 square 

kilometer or savannha area we re cleared J'rom tsetse between 198 1 and 1989 (V rcysen, 2006) . 

The strategic thinking wi th respcct to tse tse con trol shi Iled and more emphasis was placed on 

the use of' statio nary and li ve bail techniques lhat could be uscd by the 1~\l'Iner community in 

the 1990s. Because or iile rclati vc low cost of it s components and the pcrception of being 

' unsophi sti ca tcd' the use of traps and targcts has been promoted in th e last decades as tile 

most sustainable meth od, espec iall y in the context or community pmticipalion (V reysen. 

2006). Trapping techniques have been grea tly enhanced by development or designs that 

mimic the fl y's perception of vertebrate hosts. These generally use blue and black cloth in a 

shape that attracts the flies and then funnels them upwards into a nctting trap usuall y in the 

form of a monoconica l (pyramidal) or biconiea l shape. For tsetse control, a simpler and 

cheaper device in vo lves a suspended screcn or blue and black cloth (ofien known as a tSClSC 

target,) imprcgnated with a biodegradable pyrcthroid insec ti cide such as deltamethrin. r:lies 

are attracted by the blue segments and land on (he blaek segment, CJui ck ly succumbing to the 

insecticide. The effectiveness of traps and targets ca n be grea tl y en hanced by addi ti on of an 

appropriate odour-bait. Sueh odour-baits are usually short-chain aromati c compound s such as 

acetone or octenol (Kuzoe and Schofield, 2004). The efficiency of the bait technology is 
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~lITl'c[(;d by V:!rlUUS s(lc io l( )g i<: :!1 1;lc tms (c.g tll\; li. sustaining the interest or farm ers. 

willingness to contril.Jutc cle.). in~l(: cess ibility or riparian dUI'illg the rain y season, destructi on 

by lire, the absencc ur baits lo r somc specics and the very hi gh target density required pel' 

square kilometer in dense forest ecosystem. Howcver, thi s technique is effective tcmporaril y 

alleviating the burden o ftrypan osornosis over small areas (Vreysen. 2006). 

Similar to the concept o f traps andtargc ts, the li ve buit tcchniquc in vo lves treClting callie w ith 

appropriate persistent insec ti cide rormulations, usuall y by mcans o f" ca ttl e dips, or as pour-on, 

spot-on, or spray-on veterinary lo rmulali ons in th ose areas w ith high callie density and 

adequate expert support (Vrcysen, 200 I ) . T hese arc highly elTccti vc against tse tse , and have 

the additional advantage of controlling other nics and callie ticks (I( uzoe and Scho fi eld, 

2004). T he teehlJique has several ad vantages over lraps and targets in terlll s of theft and 

maintenance. but seve ral import ant issues like the required cilttle density, the req uired 

proporti on o f the hel'd to be treated. host preference 0 [' different tsc tsc specics. etc. rcquire 

further resea rch. Disud vantages arc the hi gh trca tment f'requcncy, thc hi gh cost o f inscc li c ick:s 

and the development of resistancc to thc insecticide (V reysen. 200 I ). 

The Sterile Insect Technique (SIT) is another approach [0 reciu ce/eradi ca tc tse l se populations. 

Thi s technique is ba sed on the fact that females mate only once in their lifetime, thus any 

mating with a steril c male w ill prevcn t females from giving birth to any offspring. SIT 

consists in rearin g a largc numbers 0 [" laboratory male tse tse fli es w hi ch arc irradiated <\\ld 

subsequently rel eascd in the w ild to compete w ith w ild (nalllrall y occurring) males so that 

females inseminatcd by them produce no orf-spring. The techniquc has becn effec tively used 

for eradication of tsetse (G. (flfsfeni) rrolll Unguja island (Zanzibar. United Republic 0" 
Tanzania), where some I 600 sq uare kilometer were cleared of tsetse Ilics (G. ({uslen i). The 

project was carri ed out [I'om 1994 to 1997 in Zanzibal·. ECiecti vc suppress ion using 

conventional methods is a pl'c-requisite before thi s ell v irolllll cntall y safe spec ies-spec ific 

technique can be used to eradicate res idual popul ati ons. r::colog ical islRJlds arc needed for the 

success of this teehniquc or else re-invasion is bound to occur (Ulenberg, 1998) . SIT is more 

efficient at lower fly densities, and is ideally suited to thc IInal phase of local tsetse 

eraciieation (Kuzoc and Schofield , 200LI). 



2.7.2. Control orthe causal agent (tile trypanoso l11e) 

Targeling IrYP(l//()sullles: CI,elllulherapy and chellloprophy laxis 

Till' usc or dru gs rur tlie preventi on and tre,ltment of trypallosol11 os is has been important lor 

many decades. but the ra pid ity wi til which the trYP<111 0somes ha ve deve loped res istan ce to 

each drug introduced has tn:ll1cndously compl icated this approach to contro l the d isease. 

T reatment and prevention o f animal trypa llosomos is relics on three compounds: Ilomidiull1 . 

diminazene aceturate and isometam idium chloride. A ll the three corn pounds have been on the 

market for over 40 years. Chemoprophy lax is aga inst bov ine lI'ypanoso ll1os is has been in 

w idespread usc in tropica l A fri ca for many years. Isometamidium has been marke ted since 

196 1 as a prophy lac ti c ami therapeutic drug and can prov ide up to six mon ths protecti on 

aga inst tsetse challenge whil st homidiul11 has limited prophy lacti c properti es. It is pr imaril y 

used as a therapeutic agent. D iminaz ine has only therapeutic properti es. Prophy lax is can be 

use ful under hi gh tsetse challenge situations and enables ca ttl e to remain producti ve (Holmes 

el aI. , 2004). The incidence of resistance to these drugs is apparentl y incrcas ing and the main 

means of controlling the disease is therefo re under threat. Dru g I'es istance is reported in 

Burk ina raso. Chad. Cote d'i voi n.:. I: thi op ia. Kenya. N ige ri a. Somalia. the Sudan, the United 

Republic o f Tanza nia. Uganda. and Zimbabwe (Peregr ine. 1994). the Central /\ rri can 

Republic (Congo) (rinelle and Yvore, 1962) and Zambia ( i\!Iu banga and Sinyangwe. 1997) . 

Drug res istance in trypanosomes is acce lerated as a resull o f their exposure to a sub-lethal 

leve l of the compound used. It is, therefore, clear that such an event, so of len the result or 

ca relessness use o f drugs, must be avo ided (D ' ieteren, 1999). Trypanosomes are usually not 

res istanl to both diminazene and Isome!Clil1idilim at the sa me tim e. T hu s, these two 

compound s have been term ed as sa nat ive pair and in instances o f res istance to one dnlg the 

applicati on of the other one wi ll usually control the disease (Peregrine. 1994) . 

Alternatives to chemotherapy: traditional medicinal plants 

Herbal M edicine sometim es rc lcrrecl to as Herbali sl1l or 1J0tanicHI Medic ine is useci lo r its 

therapeutic or mecli c inal va llie. Ilerb is a pl ant or plant part va lucd lo r its medic inal. aromati c 

or savory qualities. Herb plants pl"Ocluce and contain a va ricty o f chemica l substa nces that act 

upon the body. 
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Herbalists usc the leaves. nCHwrs. stelllS. berries. and roots o f" plallts to prevent, relieve. and 

treat illness. Fronl a "scielltili c" pcrspective . Illany herbal trea tments arc considered 

experimental. The rCedit )' is. however. th at herb:ll mcd icine has a 10llg and respected hi story. 

IVlany 11uniliar mcdication 0 1" the twentieth century were developed from ancient hea ling 

tradi tions that treated hea lth problems with specific plants . T oday, sc ience has isolatcd the 

medicinal properties of a large number of" botanical s, and their hea ling components have been 

extracted and analyzed. Many plant components are now synthes i7.ed in large laboratories for 

usc in pharmaceutica l preparCilions. For example, v incri st ine (a n antitumor drug), digitalis (a 

heart regulator). and ephedrine (a bronchodi lator used to decrease respiratory congesti on) 

were Clil originall y discovered through rescCII"ch on plants. 

The use of plants as med icine is older than record ed history. As mute wi tness to thi s I"act 

marshmallow root, hYClcinth, and yarrow have been found caref"ull y tucked around the bones 

01" a Stone Age Illan in Jmq. These three med icinal herbs con tinue to be used todCly. Drug 

discovery efrort s against try panosomatid diseases arc limited. ei ther because infected persons 

in underdeveloped meas eanllot alTOI'd therapy, or becau se the infected population is too small 

to just if"y the required research expend itures. Dinerent parts or plallts have been used a 

Clntiprotozoal agents based on the species 01" the plant ; th ese are roots. bark , leaves anci seeds 

(Wurochekke and Nok, 2004). Table 2 shows ome plClnt species li'om d i rf"erent countries 

(Ethiopia. Nigeria. Saudi ArabiCl etc) that have been tested to have activity on dilTer(;1ll 

spec ies or trypanosomes and some oth er protozoan para sites 01" public and econom ic 

importa nce. 



T a blc 2: Lisl or SU lIll' p ia l II Slll'cil's r<:porlcd III haw acli vil Y on trypa ll oso lll cs and oth er::. 

- ------ -- .- ----
Pl ant s pecies P it r l II s l'd Pal-as it e CO li" (ri es HcJ'C I-CIIl:C 

(cS lcd 

S'cIerocar)la bin·ea, Stcm ba rk r b. bmce i 
Mika il , 2009 

COlll lllljJhura Stern bark T b. bmcei Nigcri a 
kersl illgii Wurochekkc and Nok, 2004 

Khaya seneg,alensis StCIll bark 7: b. hmce i 

------- - ._._- ---_._----- - ----
Mo rinda Stcm ba rk 7: b. hmce i Nigcria Oluk unlc el 01 ., 20 I 0 
III orindioe/es 

Azadirac/a indica Stcm bark T. b. Kenya Rap hac l el al. , 2009 
rhodesiense 

Xilllenia alllericana Stcm bark T. cOllgolense Nigcri a Maikai el 01., 2008 

COlllare/III" IIIo //e SICI11 bark T Ethi opia Asrcs el ((I .. 200 I 
b.rhor/esiense 

P. jCtlcipamll/ 

Arge/1/one 
ochroleuca 

Not indicatcd P.falciparulIl Sa udi 
Arab ia 

Abcl cl-Sa tt ar el al .. 20 I 0 

}\4orinf!,a sleno/leiala Lca r: 1"00 t 

HYlllenocardio acii/n StCIll bmk 

Ne ul"Olaena lobala Lca r 

Jalropha Root 
grossidenlala 

Arlelll is ia sfJP Ac ri al part 

JI!/oringa slenope/ola LellYc 
extracts 

Artemisia 
absinlhium 

T. cntzi 

T a. bm ce i Ethiopia rvlckonll cl1 el (fl ., 1999 

r b. br/lce i Nigcri a /\bll el aI. , 2009 
. _._--_ . 

L. III ex icana A lI str ia r3crgcr el al., 200 I 

T crllzi 

L. Nigeri a Schmccla- Hi rschrnalln and 
a 1110 zo ne ns is Razm i I ic, 1996 

T cr/lzi 

T b. bmcei Et hiopia Nibre t lI ll d Wink. 20 I 0 

T congolense Ethiopia Tscgabrchan , 20 I I 
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Nalural products adive against Al'ril'all trypanosollll'S 

So I:u' a number or various compounds exhibiting difrerent activities on trypanosomes (such 

as r bmcei., 'l: cUlfg,ofense and 'r vivax) werc iso lated li'olll natural sources (a lkaloid s. 

phenolic derivatives. quinones. and terpenes) (Sara e/ aI., 20011). 

Afkafo idy 

The efficacy of different alkaloids was tested on trypanosomes by using in vitro poeedures. 

However, certain alkaloids were found , in general, to be inactive. For instance, al11 onl11g 

others isoq uinoline and quinoline alkal oids were noti eed to hnve a sign ifi cant trypanoc idal 

activity. The pos ible mechanislll o f acti on cou ld be exp lained as DNA interca lation in 

combination w ith the inhibition or prote in synthesis exertin g trypanoc idal and cytotox ic 

effects by the alkalo ids (Merschj ohann e/ af .. 200 I ) . /\ ccordin gly. findin gs rcve laed th at r 
congofense to be less susceptible to these compounds as opposed to T. b. bruce i. The 

trypanocidal activity of quinoline alkaloids from C inchona bark (Rubiaceae) (quinidine. 

cinchonine etc) wns round to be signifi cant w ith IC50 va lues or 0.8, 1.2. 4.9, 7.1 pm , 

respec tivel y, on T b. b/'llce i. The se lecti v ity indices fo r quinidine and cinehoninc were greatcr 

than 200. suggesting the potential of' these alkaloids fo r f'urth cr trypanocidal dru g 

deve lopment. Speci fi ca ll y the so ca llcd Emetin e, an isoquinoline alkaloid belongillg to 

Cephaelis ipecacuanha (Rubiaceae) has been used in the trcatmcnt of amoebiasis, was also 

efrective against trypanosomes (IC50 = 0.039 pm and 0.43 pm for T b. brucei and T 

congo/em'e) but w ithout any se lectivity. 

Phenolic derivCltives 

Ascofuranone, a preny latcd phenol antibioti c iso lated li'om a phytopathogenic fungus, 

11scochy /a visiae, is a potent and spec ific inhibitor 0(' the glycero l-3-phosphate-cI epl:ndcnt 

mitochondrial oxygen consumption of T b. b/'llcei bloodstream forms. The spec ific ity is due 

to the presence of a unique mitochondrial electron transport system in trypanosome 

bloodstream forlll s. It is composed or two enzymes, a glyeero l- 3-phosphate dehydrogenasc 

and the trypa nosome alternative ox idase (TAO), a ubiquinol:oxygcn ox idored uctase. The two 

enzymes interact via Ubiquinone, al so known as cocnzyme Q. The mechani sm or ac ti on o f: 

which has a structure. It has bcen delllon s tr~ ted that in combination w ith g lycero l, which 
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suppresses a glycerol-producing anaerobic p:llhlVay by mass action, inhibitors o f" the TAO 

become trypanoc idal due to :1 total bl ock 0 (" the ellergy production o f' bloodsli'ellll1 form s 

(N ihei el 01.,2002). 

Quinoncs 

Quinones, especially 1.4-naphthoquinones such as plumbagill , can induce ox ida ti ve stress in 

trypanosomes (T congo lcnsc and T cruz i). T h is may be expla i ned by thei r red uct ion to scm i­

quinone radi ca ls by enzymes such as those present in the mitochondri ,d c lectron transport 

chain and the trypanothionc rcd uetase. a key enzyme of the trypa nosomal antioxidant thi o l 

metabo li sm (Ccnas el 01.. 199LI; Sa lmon-Chemin el ((I., 200 I ) . Bioacti v ity-guided 

fractionation of an ex tmc t frolll the acri al parts o f Slcplwnio dinklagei (fVIcn ispcrm aceae) Icd 

to the iso lation o f one acti ve compound on 7: b. bJ"/fcei bloodst rea m fo rm s, aloe-emodi n. an 

anthraquinone, along with inactive aporphinoid alkaloids. T his compound possessed a weak 

but rather selective antitrypanoso l11al acti vity. It has been showcd that an ctluli lO lic Icarcx tr"ct 

0 (" Milracarp us scaber (Rubi aceae) curcd micc infected w ith T cOl1golense at <1 dosage o f" 50 

Illg/kg given il1lmperitonea ll y for fi ve days . Azamlthraquinone. th c ac ti ve component iso lated 

from thi s extract. inhibited the motility and illCluccd lysis o f T c{)n:,',olcnse bloodstream Corm s 

in vilro and induced a complete lys is or the panlsites in one hour. The add ition o f glyce rol to 

the medium rendered the compouncimore trypanoc icial (Sara el 01 .. 2004). 

Terpenes 

T hese compounds have antitrYPllnoso lll al acti v ity . T he mech<1 nism 01 ac ti on 0 1' these 

molecules toward s trypanosomcs mi gh t depcnd on intcrfc l'cncC' w ith lrypa llothi onc 

metabolism (for cxample trypanothione reduetasc) leaci ing to incrcaseci ox idati ve stress ill lhe 

parasite (Schmidt el al. , 2002). Mikus el al. (2000) eva luated thc efreet of several mono- and 

sesquiterpenes, which are frequently present in essential oils, on the viability or T b. v m ce i 

bloodstream forms. The only act i ve Illonoterpcne was terpinen-4-01, a monoterpcne alcohol, 

w hich exhibited a hi gh antitry panosoillal activity. ;.\ di astcreo iso ill er of thc ciiterpene 

kolavenol. was iso lated from (I roo t bark ex trac t 01' F.llIado obvs.I' in ica ( I .egulllinosae), a plClnl 

traditionall y used in Ugand a to trea t slceping sickness. It showcd a tryp<lnoc idal acti vit)' wi th 

an IC50 value of 8.6 ~l1l1 against T b. rhodesiense blooci stream lry pomasti gotcs (r: reiburghCl ll s 

et al., \998). 
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2. 7.3 . Plants teswd as try p'111 ~ lc ides in I';titiopi a 

,\ 11IIrnbn of' plaltl spec ies used by traditional hea lers have b<.:e ll cioc uill enteci but very fcw or 

th em arc tes teci aga inst try pa l tO~O ln es. rxamples are VC'J'b O.l'C 11111 .I'iIlOil i(: lIlIl. !? IIIII C'.I" 

nepalensis, MOllluJ'dica fa /ida and Gloriosa sliperba reported from North Ethiop ia (Dek 

Island) (Teklehymanot, 2009). /vI slenopeiala, and different spec ies o r Arlemisia have been 

reported to have acti v ity aga inst dirrel'ent spec ies or trypallosomes in Ethiopia (M ekonnen el 

al. , 1999 ; Asres el 01 .. 200 I ; Nibrct and W ink, 20 I 0) . Gr ier descript ions of' these two plants 

arc given be low. 

M oringa stenopetala 

Moringa slenop elaia (F igure I ) a spec ies that grows w idely in southern parts or Eth iopia, also 

known as aleko or shij'er (/1i! aillong loca l communi t ies has a variety or uses. many or thcm 

medicinal. T he loca l people cook the leaves or thc M .I'lel1ope lol a tree and ea t them w ith their 

traditional k llr l(/ I/a (a cerea l dish made wi th maize and sorghum ). In contrast, the people of' 

Konso use the tree not only ror rood but also as Cl meciic ine Cl nci they culti va te it in large areas 

Cl round their v illages. There arc claims that th e leaves, bo iled in wa ter, can <.: ure malaria, 

hypertension and stomach pain, whereas the roots, chopped and mi xed w ith water, arc also 

useci for treating severe cases or malari a. M. slenojJelol {/ is used as an herballl1edic ine in areas 

w here vi sceral leishll1aniClsis or k,li a-azCl r (caused by the l.eishlllania parasite) preva il s. In 

additi on, there arc reported cases o r M. sie llo/Je/(/ia leaves being used to expe l the retained 

placenta ill wO lllen w ho have j ust give l) b irth. and th e s<.:eds arc used to c lear ll1uddy wate r. 

Lear and root extracts or 1',;1. slenujJe/(/la were also tested against the in fective stages o r T 

brllce i (a parasite that causes a sleeping-sickness) showed an acti vi ty aga inst the parasite 

(M ekonnen el al ., 1999) . T he d i f rerent parts: leaves and roots arc used as trad itiona I 

med icati on. 
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FigUl"e 1: Photograph of Moring a stenopetala (Source: www//belp.plant-trees.org) 

A rtemisia absillthium 

Artemisia absinthium (Figure 2) is one of the many traditional medjcinal plants in Ethiopia used 

for the treatment of infectious and non-infectious health problems. The genus Artemisia contains 

more than 400 species and most of its known species are found predominantly in Asia, Europe 

and North America (Mucciarelli and Maffei , 2002). Artemisia species are most commonly used 

in the tradjtional medicine, particularly in treatment of malaria. The genus is known for the 

production of various types of sesquiterpene lactones, including artemisinin which is the best 

known antimalarial compound from A. annlla (Kelsey and Shafizadeh, 1979). A. absinthium 

(known as 'Ariti' in Ethiopia) is an erect, perenrual herb , 30-60 cm high. It is widely growen 

especially in the northern and central parts of Ethiopia for its aroma and is widely used in rituals 

(Tadesse, 2004). It is also used as a vermifuge in addition to malaria (Jansen, 1981). In 

combination with other herbs it is used for treating wounds of animals (Yineger et aI. , 2007). 

Aerial parts of this plant were reported to be active against T. b. bntcei (Nibret and Wink, 2010) 
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(Table 3). Nowadays, this plant is being cultivated on experimental basis in Ethiopia (Jansen, 

2006). 

Figure 2: Photograph of Artemisia absinthium (Source: www//help.plant-trees.org) 

Table 3: Trypanocidal activities of artemisinin and crude extracts from different Artemisia 
species. 

Plant species 

Artemisia absinthium 
(Asteraceae) 

Artemisia 
abyssinica 

Artemisia afra 

Artemis in in 

Plant part 

Aerial part 

Aerial part 

Leaves 

Leaves 

Leaves 

Extract type IC50 (Jlg/ml) 

T. b. bruce; 

MeOH 27.90 

27.05 

MeOH 41.76 

19.13 

MeOH 77.54 
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2.7.4. Trypanoto lerant breeds 

The terlll ' tl 'YPallutl1Ierance' me ~ ln s red llced susceptihilit y to trypanosoll1 os is HIHI de ll ()tc ~ all 

illheri tcd u i \ ) I () g i c ~d pl"llper! ) ;l ll llWillg ll nilllHls to l i ve. Im ;ed. gro\\ alld sUrl' i vl: ill a lililll!";dl ) 

in fec ted ell vironillellt w ithout ex hib itillg c linical signs 0 1' Irypal losoill os is al ter h;lrbur ill g 

pathogenic trypanosomes. Innate res istance or trypanoto leranec have been obsc l've ci car l) 

when the ability o f indigenous taurine catli e in West A fi'icC! to surv ive Hlld pl"Oducc unckl' 

lrypanosomos is ri sk was observed. BOlh acquired and innate resistance 10 ;\;\ '1' call occlir III 

catti e. T he two most important lrypanolo lerant breeds <l 1'e /J. TUlims slI btypcs ,V' /){(f IiO alld 

/Jooll le, while ~l degree or trypanotolern nce has also bce ll shown to ()ccllr in SOIllC IJ. ill(/iclIs 

zebu anel w ith brecds, 1'0 1' example th e Orilla /3 ora 11 alld IVlaasi zeb ll (1\ 1; 0 1 ('{ (fl .. I \)?Q) . T !J -: 

N ' Dama only accounts for 5% o f the lolal ca llie populat ion o r lhe sub- Salia nlll 1\i"riclI ;lI ld 

there is now considerable interest in their conservati on. A t least two characteri stics cl ll ll r ibli tc 

to the res istance o f trypanosome: the ab ility to regulate parasites popul at ion c.\ p<lll siol1 :lI lci thl: 

capac ity to res ist anaemia. M llrray ( 1988) had in vesti ga ted th l: gC IIl: tic hasis fc)r 

trypmlOto ler,lIl ce anel have shown tllat thl: <lb ilit ), to cO ll tro l pHr;lsi tael11i<1 ;In c! the clpae it) to 

res ist anae mia during in f"ecti on in t ry p a n o t o l e r~lIIt breeds. 

2.7.5. Integrated control program 

Integra tin g several control methods seems to be the most elTeeti ve way 0 1" tset se in tervC lIli lll1 

(V el")fson, 2006). T he eeonoilli c and feasibili t ies 0 1" emp loyi ng vm ious cO lll ro l lIl ethuds lIIu st 

be compmed fa r any given tsetse in fcs ted area. In many /\ Ii' ica ll COIlI lll"i es. retiuc illg thl' ri~;k 

0 1" trypanosomos is by employ ing more effecti ve cont ro l nlcl hods may \\'e ll i llerc;lsc b" tl! 

li vestock and crop production. Success f'ul strateg ies fa r controlling animal t ry pan osOlnu~is 

must be based on accurate apprai sa ls of the impacts o f the disease constraints on v illage 

farmin g system and the deve lopment of cost-ef'fecti ve sustainab le d isease cO llt ru l pack.(\\!,es 

which can be adapted by proc! uccl's ( I L Ri\D. 1993 ). 
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3. MATERIALS AND METIIODS 

3.1. Expcril1lc lI tal micc 

Swiss white male mice aged between 6·8 weeks, we ighing 30-50gm body obtai ned !'rom the 

Debre-Zeit National Veterinary Institute were used. The mice were kept in a room where thl: 

temperature was mainta ined through venti lation under a 12 hI'S light ancl 12hrs dark cyc lc. 

They were provided with a commercial pel let ration and water ad-lihill llli throughollt the 

experimental period inc luding thc 15 days of acc limati za ti on in thc experimcnta l mom. The 

36 mice were randomly divided into six cxpcrimcntal groups: NIC (nonc inl 'ccted eOl lll·o l. 

trca ted with distilled wa ter), INC (in fccted wi th T congo/en.I·C' iso lates and nOIl-trc:l tcd 

control) , IMT (i nfected and treated with a single dosc or Isomcthad ium ch loridc 

[ISOM lDlUM-1 g, Genevet Pvt, l<orea] at the ratc of 4 mg/kg) . The other three gro ups 

received 400 mg/kg, 800 mg/kg and 1200 mg/kg 0 f mcthanol ie extract or I l l'lhellli.l'ill 

obsinihilllll as prophylaxis for sevcn days. respectively. On the eighth day all excep t th l: 

nega tive con trols (N IC) were in fected with I x I 05 parasites ill 0.2 ml bl ood/PHS solut io n 

intraperi ton ially (Eisler el a/. , 200 I). All an imals were hand led by respecting standard 

protocols in accordance with the Good Laboratory Praeticc rcgulati ons. 

Table 4: Experimental design of infection and treatment schedule 

Groups Inlect iOIl dose Treatment 

NIC Non infected Disti li ed wa ter (7 days) 
._-- - - - ---- .. 

INC I x 105lini Non treated in reeted control 

IMT I x 105/ml Isometham idium chloride 4mg/kg (s in gle dose) 

AP 400 mg/kg I x 105/rn l Methanol extract or I I absinihilllll (fo r 7 clays) 

/\P 800 mg/kg Ix 105/ml Methanol extract orA. ahsil?lhilllli (1'01' 7 clays) 

/\[1 1200 mg/kg I x 105 lin I 
--- ---- - -.-- - -

Methanol extract or II. ahsillthilllll (1'01' 7 cla ys ) 



3.2. Plant material collection and extracti on 

;t rthelllisia absillthilllll was used lo r th is experim ent. A real pa rt o f /1, {(/) ,\' //7tllill /l1 was 

collec ted li'OIn the lield around Add is A baba, T he co llected plan ts o f ;t , (//),\,// ,tl,illlll were 

washed under runnin g tap water to remove dust and any other foreign materia ls and len to 

drain 01T. The plants were then spread 0 11 laboratory benches and left to air dry for four lI'ecl;s, 

The leaves were powdered using mortar and pistil. T he powdered materi al or the plant \\,;I~ 

sieved and taken for extracti on, T he extraction was done at I-I awassa Uni versity 0 1' 

Agriculture, department o f photochemi stry. 

3.3. Preparati on of meth a nol extract of th e pla ltt 

The powdered plant materi al was extracted uSing the macerat ion method, In Ill acerat ion 

method of extracti on the powdered plant materi al is placed in stoppered container w ith tl1 <.; 

so lvent and allowed to stand at room temperature lo r a period of at least three days w ith 

frequent agitation unt i l the so luble malier has d isso lved, T he m ix itul'e then is stra in l'd. the 

marc (the damp so lid mater ia l) is pressed and the combined liquids arc clarified by vaCC Ul1l 

suction n itrati on using Whatmallll 42 filter paper. T he marc is thell tran slerrecl to sndl 

bOllles, sealed and dried in a lyophili zer overni ght. 

3.4. Test organism : 7iT POIIOSOII/(/ c()fJgo/ell.l'e 

The study was conducted by incul ating i; yponoso,s'/Iw congolel7se iso lates f!"Om upp<.; r 

Diddesa va lley o f southwestern Ethiopia to these experimental mice at Parasito logy laboralOry 

of the College ofYeterinary M edic ine and Agriculture in Debre Zc it. 
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3.5. III vivo toxicity tcst 

Before the beginning o f the experimental treatment with plant extract three mice were orall y 

drenched with 400mg/kg and 800mg/kg (expcrimental doscs) and 2000lll g/kg o f th c crude 

extract respectively fOI' seven dclys for sub acute toxi c it y tcs t (O L C I) . 200 I) . Ch,lIlges ill 

behavior, clinical sy mptoms and signs o f pain and stress were obse l"l'cd Cor I 0-1 5 m in u l c ~ 

foll owing admini strati on of the test drug fOI' signs o f acute and sub acute t o:,i c it~. inc ludi ng 

the hy potensi ve response. 

3.G. Mcasuremcnts 

3.6.1. Level o f paras it aemi a 

The level of paras it aemi a was measured from the blood collected f"rom the tail eve ry oth er day 

for 28 days and every week from day 28 onward s until the end o f" the experim ent ( 070) by 

the ' rapid matching ' method. A drop of blood (wet film ) wa s pl aced and covered w itil a co ver 

slip and pressed until it is full y spread under til e covel' sli p. The preparcd slides Wl' I \~ 

examineciuncicr a binocul8r mi croscope usin g 40X obj ec ti ve :Ind parasites WC IT coun tcd. Tile 

number or parasites counted wa s then con vcrted to logarithmic values to the base 10. T he 

v81ues obtained were taken as the number of parasites per milliliter or blood ( Ilerber! alld 

Lumsden, 1976). When no parasite was counted in 20 fields of the. then the sample was wkell 

as negative. 

3.6.2. Oeterm ination of rcv 

Packed cell volume (PCV) is the percentage of red blood cell (R13 C) obtain ed by ce lltril 'ug ing 

whole blood. EDTA coated capillary tubes w ere used to collect bl ood from the tail vc in 0 1' 

mice every other day fo r 28 days after infecti on alld every wee k ('rom day 28 on w ards (until 

day 70. experimcllwl period) The capillary tube was fill ed to .y,. scal ed on one eml :lncl 

centrifuged in a micro-centrif'uge for 5 min at 12000 rpm. PCV was ll1eCl sul'eci b) USl ll g 
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hlleill atocrit reade:r and value:, we:r~ tllkt:11 ,IS p(;r(;c lltage or ce ll (1 ~ ll(, ) vu lul11C to total volu li1e 

or blood . 

3.6.3. Body weight measurcment 

The we ight o f mice was measured every other day using a we ighin g halance . 130d)' wei glll 

wa s l1l easured every other day ['1'0111 day zero be[ol'e in['ee ti on until day 28 a l te r in J'cc ti OII 1'1'011 1 

day 28 ollwards every seven days until th e end or the ex pcrim ellt fOl' th ose survi ved. 

3.6.4. Survival of mice 

T he surv iva l rate wa s measured by recordin g the number of cla ys the miee has li vcd w ith or 

w ithout treatment, from the day o f treatl1l ent to 70 days a [tel' t l·ca tlll Cn l. Thc pcn';(; lIt ,lge 0 [' 

mice surviving on the 70 th clay wa s al so ca lculated 1'01' each group. 

3.7. Statistical analysis 

Data on parasitemia, body weight and packed ce ll volulllc were anal y zed uSing W indo\\'s 

SI)SS Version 15. T - tes t was used 10 cOlllpare results among and w ithin groLljl, 1'01' 

diflc l'ences between initial and lillal results. /\ 11 dillil WCI'C ilmti yzcci al II 95 % cO ll l idcll l:l: 

interva l (a = 0.05 ). 
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4. RESULTS 

4.1. Toxicity test in uninfected mice 

Methanolic extracts of A. absinthium. given at doses of 400 mglkg, 800 mglkg and 2000 mglkg 

to the uninfected mice did not significantly affect the levels ofPCY (Figure 3) and body weight 

(Figure 4) of the mice during the toxicity test period when compared to those of water- treated 

mice (NIC). In all mice, PCY and body weight gradually increased during the toxicity test period 

and no sign of acute and sub acute toxicity was observed. Thus the extract was considered to be 

safe to proceed with the experiment. 

---400mg/kg -800mg/kg -.:-2000mg/kg -:;:-NrC 

60 

50 r~ -- =-G :- : ; .< -~";;:;: .. ts= g ?= ! - ~ 
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Figure 3: Mean PCY of uninfected mice during acute and subacute toxicity testing (Un infected 

mice were treated with either water or methanolic extracts ofA. abSinthium). 
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Figure 4: Mean body weights of un infected mice during subacute toxicity testing (The mice 

were given either water or methanol extracts of A. absinthium) 

4.2. Impact of treatment on parasitaemia 

Infected-none treated mice showed the presence of parasites 17 days after infection (DAI) with all 

the mice being positive by day 21 (DAl). There was variation in appearance of parasitaemia in 

infected mice with the different doses of plant extracts and lsometamidium chloride which dose 

was dependent. The first days where parasitemia became evident was as follows: 400 mglkg 

treatment group (positive at 21 DAl); 800 mglkg treatment group (positive at 24 DAl; 1200 

mglkg treatment group (positive at 28 DAl). Comparison of the level of parasitaemia in various 

treatment groups specifically at 28 and 42 DAl showed that mice from the group infected-non 

treated (TNT) had the highest level. The higher extract concentrations showed a dose-dependent 

effect on the level of parasitemia and survival time. Indeed, the 1200 mglkg extract treatment was 

comparable to that ofIsometamidium chloride group in controlling parasitaemia levels (Figure 5). 
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Figm"e 5: Parasitaemia of T congolense infection in mice treated with either water or 

methanol extract of A. absinthium and Isometamidium chloride only 

Pair wise analysis of the impact of treatment on parasitemia of the mice is indicated in the table 

below (Table 5). Accordingly, there was a statistically significant difference (P <0.05) in the 

mean parasitemia levels of animals treated with the three doses of AP 400 mglkg, 800 mglkg and 

] 200 mglkg and infected non treated group (JNT). Mean while, the level of parasitaemia 

observed in groups of mice treated with the highest dose of A. absenthiul1l (1200 mg/kg) and 

isomethadium chloride treated group was very similar indicating th.e suppressive effect of the 

plant extract on circulating trypanosomes compared with infected non-treated group (INT). The 

mean parasitemia level of mice in groups with methanol extracts ofA. absinthium 800 mglkg and 

1200 mg/kg and Isomethamedium chloride showed no statistically significant difference 

(P>0.01). 
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Table 5. /\n a l y~is or Paired S;lIllp ies t- Test for Ill ean Parasitemia. 

--------
P;1irrd I'ail'rd ,lifl'crCIIl'CS I elf P 

trcalmenl va hll' 

Mean Sid Deyiation Sid E .... or 95'Vo confidencc inlcrval of 
groups 

Mean the d ifference 

Lower Upper 

I-
·100 mg and 

800 I11 g 105783 19.6 41344725.5 146 17567.9 45 143375. 1 239~673 5.9 .72 7 0.5 

800 I11g and 

1200l11g 28270449.0 5427071 8.6 19 187596.6 171 01007.2 736t1 1905 .2 1.7 7 0.2 

400 I11g and 

1200l11g 17692129.4 20300619.4 7177352.8 720386.9 3'166387 1.9 2.5 7 0.04 

400 I11g and 

ISiVIM 109 13 11.9 955952H 3379802.1 6900650.0 9083273 .8 .33 7 0.6 

800 I11g and 

I SiVI fvl 1166963 1.5 43839034 .5 15499,139.3 249807 18.5 48319981.5 .75 7 0.5 

1200 Illg and 

974089.'1 r ISiVIM 9486181.43 14742544 .9 3940 11 0.9 17998273.4 13 0. 1 

'100 Illg and 

INT 435372 16.6 15655361.6 639 1274 .6 599665 11 .0 27 107922.3 6.8 5 0.00 I 

800 Illg and 

INT 26916423.9 52355408.5 21374006.0 8 1860055.6 28027207.7 1. 3 5 0.00 1 

1200 I11g and 

INT 49514 172.7 363 13062 .5 12838606.'1 79872652.7 19 155692.7 3.9 7 0.006 

I 
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4.3. Impact oftr·eatment on PCV 

There was a gradual fall in the mean PCY levels following infection in infected non treated mice 

(JNT) starting from 14 DAI. In the isomethamedium chloride treated group, the level of mean 

PCY was consistently higher as opposed to all the remaining treatment and control groups. 

Methanolic extract of A. absinthium treated mice with the doses of 400 mglkg particularly 

showed a gradual decrease in mean PCY from 24 - 49 DAI and showed an increase from 56 DAI 

until the end of the experimental (Figure 7). All mice tTeated with methanol extract of A. 

ahsinlhilllJ1 with the doses of 800 mg/kg and 1200 mgJkg showed a relatively higher and 

increasing levels ofPCY like the trends in lsomethamidium chloride and NIC groups. On day 28 

for INT group and D42 DAI for mice treated with 400 mg/kg A. absinthium observed sharp 

decrease in mean PCY levels compared to other experimental groups. There was no statistically 

significant djfference (p>O.OJ) in mean PCY levels between groups treated with methanol 

extracts of A. absinthium (800 mglkg and 12000 mglkg) and lsomethamedium chloride treated 

nuce. 

o 400 mg -g- 800 mg --1200mg - x- ISM - INT -:-NlC 

60 

50 

'$- 40 
> 
U 
P-. 30 -
c 

~ 20 

10 

0 

DOD 3 D 7 D D D D D D D D D D56 D D 
10 14 L7 21 24 28 35 42 49 63 70 

Days after infection 

Figure 6: Mean PCY levels in T. congolense infected mice treated with either water or extract of 

A. absinthium and Isomethamedium chloride only 
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Pair w i ~e a na l ys i ~ or til l! illlpact or trea tment on mean PCV or the mice is illu strated in the 

tabk below Crable 7). Acordingly. there was a stat isti ca ll y signifi cant difference (P <0.05) in 

the mean PCV Il!vels of animals treated with AP 400 mg/kg, 800 mg/kg and 1200 mg/kg anci 

INT. The mean rcv value of mice in groups with methanol extracts of A. absinthiulII (800 

mg/kg and 1200 mg/kg) and Isomethamedium chloride revea led no statistica lly signi fi cant 

difference (P>O.O I) (Tab le 7) . 

Table 6. Ana lysis of Paired Samp les t-Tcst for mean rcv. 

Pnircd trcnlmcnl 
groups 

400 Illg and 800 mg 

Mcnn 

.97 

.39 

1.'1 

Paircd d i tTercnccs 

Sid Sid 
Dcvintion Error 

Mean 

2.9 .78 

2 .4 .64 

3.4 .9 1 

95'1., confidence 
inlerva l of Ihe 

difTcrencc 

Lower Upper 

2.64 .70 

.98 1.8 

.60 ~ ~ 

J . J 

P va lue 

1.8 13 0.2 
~1 ?~_O~O~I-n-g-a-n~d~I S~~~~~W~I -+-------I--------~-I .-I '-I --~-------!~-------I---- ----r__-----

2.1 4.3 .39 '1.5 1.8 13 0.09 

400 Illg and INT 1.9 ' 1.4 1.8 12 
~80~0~I-n-g-a-nd~IN~T~---I------I--------I--------I------I--------I-------- -----

2.7 5.5 1.53 .62 6.02 1.7 12 0.0 

3.9 1.09 .'1 0 0.0 

~12~0~0~I~n~g~a-n~d~IN~T~-+-------I--------I-------I------~-------I-----
3.5 7.0 1.94.77 7.7 1.8 12 0.0 

1.6 1_5._5 __ -+_1_.'1 _____ 1 __ 1.._3_ I I I 0.2 -

800 Illg and N IC B ~ -;-;;-:;-;;-_ _ -:-:-::-::-_ _ 1_1_.6 __ 1_3_-'_' _____ 1.98 3.8 .58 ~~~ _____ _ 
1200 Illg and N IC 1.0 2.0 .58 2.3 .29 1.7 , , 0.1 

2.0 5.4 400 Illg and N 1 C 

ISMM and N IC I ----
2.l12 4.6 1.33 5.3 .50 I .S I' _ 0.09 
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Body weight measurements were made every other day until the end of the experiment. The 

weight in the untreated infected mice group (lNT) started to decline after J 4 DAI. However, all 

the mice in this group (INT) died before the end of the experiment. All mice treated with 

methalonic extract of A. absinthium generally showed a gradual increase in mean body weight 

during the experimental period as compared to groups (£NT) (Figure 6). On 49t11 day post 

infection, groups receiving methanol extracts of A . absinthium and Isomethamedium chloride 

had significantly higher weights (P<0.01) than the untreated infected group (lNT). Though, all 

the mice in groups with methanol extracts of A. absinthium, 400 mg/kg, 800 mg/kg and 1200 

mglkg had relatively higher body weights than the Isomethamedium chloride groups, there was 

no statistically significant difference (P>0.01) in mean body weights between groups treated with 

methanol extracts of A. absinthium and Isomethamediu!l1 chloride (Table 6). 

-.-400mg - 800mg ..g- 1200mg -<;>- ISM ~INT - Nle 
60 

50 

~ 40 
..<:: 

OJ) 
·0 30 ::: 
.e 
0 20 co 

10 

0 
DO D3 D7 D 10 D L4 D L7 D21 D24 D28 D35 D42 D49 056 D63 D70 

Days after infection 

Figm'e 7: Body weights of T. congolense infected mice treated with either water or extract of A. 

absinthium and Isomethamedium chloride only. 
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Tablc7. Analysis of Paired Samp lcs t- Tcst for I1lC'lIl body wcight. 
-

Pa ircd trcatm cnt Paired dilTen~nccs t dr P va lu c 
groups ---

Mean Std S td 95'X, confidcnce 
Deviatiun Error interval of the 

Mea n dilTercnce 

Lower Upper 

400 Illg and sao Illg 0,3 1.7 0.4 0.9 0.9 0.1 13 0.9 

sao mg and 1200 mg 6. 1 7.3 1.9 I.S 10.3 3.1 13 0,008 

-
400 Illg and 1200 Illg 6.0 7.6 2.0 1.6 10.4 , 2.9 13 0.01 

---- --
LIOO Illg and ISMM 05l l.8 0.5 0.7 0.8 0.01 13. 0.7 

sao Illg and ISM M 0.2 0.5 0.4 0.2 13 0.5 0.9 1.1 

--- ----
1200 Illg and ISMM 0.7 1.0 0.01 0.7 0.5 1 0.2 13 0.9 

- - - --
400 Illg and I NT 5.0 ~ , r 3.0 7.0 5.6 12 0.000 .) . .) 

----sao Illg and I NT 5. 1 3.4 ,.93 3. 1 7.2 5.5 12 0.0 
_ ._---

1200 Illg and I NT 5.2 3.0 0.5 3.0 7.0 

~ 
12 0.00 1 

I ------ - .. _-
to.O 400 Illg alld NIC S.2 3.3 0.9 6.1 10.3 II 

- --.-sao Illg and N I C S.4 2.6 O.S 6.7 10.0 11 .0 II 0.0 
----_._-

1200 Illg and N I C S.J 2.5 0.6 6.2 10.0 11.7 II 0.002 

ISMM and NIC 3.3 7.4 2.2 5.9 1.6 1.6 II 0.2 
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4.5. Survival periods of trypanosome infected mice 

Then: were ol1l y sli ght difTcn:nces betwcel1 the three treatment groups trea tcd with the three 

different doses of the extracts i.e 400 mg/kg, 800 mg/kg and 1200 mg/kg on the survival time 

of mice following infection. Death started to occur in INT group from 49 DAI and at the end 

of the experiment all mice were dead (0% survi ved at the end of the experiment). In the group 

INT, the establi shment of parasitaemia was fa ster th an the arthimisia trea ted groups. In the 

Isomethal1lcdium treated gro up no death occurred ( 100% survived at the end of thc 

experiment) with a similar trend in groups o r 1200 mg/kg. Howeve r, most orthe mice treated 

with 400 mg/kg and 800 mg/kg o r methanol extract of A. absinll,illill survived until the end of 

the experiment (Table 5). 

Table 8. Survival rate of experimental mice 

Treatment groups 

400 mg/kg 

800 mg/kg 

1200 mg/kg 

IS MM 

INT 

NIC 

No of mice su rvived 

416 

416 

616 

6/6 

0/6 

6/6 
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5. DISC USSION 

5.1. GCllcral 

Thi s experimental study was pl Cl llned to see the prophylClc tic effec t meth Cl noli c ex trac t of 

Arlelllisia absinlhilllli in tlHce diffe rcnt doses Clga inst T congo/ense iso latcs in ex perimcnt Cl ll y 

in fec ted male swiss mice. A. obsinihilllll is grown espec iall y in the nonhern Cl nd central pans 

of Ethiopia fo r its aroma and is widely appl ied in ritu Cl ls (Tadesse, 200tl). The prophylac tic 

effect of thi s medic inal plant extract hCls not been in vesti gated. 

5.2. Impact of crude extracts 011 parasite survival ill mice 

Death stCl rt ed to OCC UI' in INT gl'oup i'rolll 49 0/\ I and ill the end or the ex pcri ement all mice 

were di ed (0% survived at the end or the experimcnt ). In the group INT. the es tab li shment of 

pCl ras itaemia was laster than the Cl rlhimisia trea ted group (0 17 aft er infec ti on). In the 

Isomethamedium treated group no death occurred ( 100% survived at the end of thc 

experiment) with a similar trcnd in groups of 1200 mg/kg. The in vivo antitrypanosomal 

acti vity exhibited by the methanoli c cxtl'act o f" th e A. absinfhilllll was in agreement with the 

findin gs of previous I·vorke r uch ClS Tsegabrehan (20 I I) who demonstra ted curati ve effect of 

thi s ex tract on Tcongo /ense, and ot her species of trypanosomes T crllzi. T b. bm cei and T b. 

rhodesiense who have shown that extracts of di ffc rent plants may ex hib it in vil}o 

antitrypanosomClI acti vity (Ene el al., 2009; Ngure el (fl. , 2009) . 

The result of thc current study indicatcs that the antitrypanosoma l prophylacti c effec t was 

observed in mice obtaining SOO mg/kg and 1200mg/kg. Thi s clTcctc was obse rvcd graduall y, it 

was compa ra ble with mice inlected wi th Tcon!!,o /ense and trca rt cd with a s ingle prophylac ti c 

dose of isornethamidium chloride. Prophylacti c acti vity manifcsted by the Ill cthanoli c ex tract 

of A. absinthium might be due to the prescnce or some phytochemicals like navo noicl s, 

triterpenes, terpenoids, tannins alkaloids and other constituents. (Hoet el a/ .. 200LI). Thc in 

vivo antitrypanosomal effect o r the A. absinthilllll can equally be attr ibuted to the presence or 

the above secondary metabolites present as reported by (IVlckonncn et al ( 1999); Nibret and 

Wink (20 I 0) . Howcver, further study Ill ay be ncedcd to identi fy thc exact molcc lll c(s) that 
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has/have played a llIajor rok ill the killing ;lIlc1/ur suppress ion o r T cUlIgofense infecti on in 

mice. Nibret and Wink (20 I 0) workillg 0 11 A. absinthilllll have shown that extracts of the herbs 

had an e!Tect on the growth inhibition or 7: brllcei in vitro. They suggested that thi s activity o r 

the extracts might be due to the presence of' major compound camphor and two other major 

sesquiterpene lactolles. absinthin. artabsin and glucos inolates which arc known to occur in the 

plants. 

The findings of this study indicated that the plant extract (;1. absinthill/ll) in the three doses of' 

methanol extract showed moderate to high il1 vivo antitrypanosomal activity. There is a sli ght 

difference in the survival of mice between the doses. Highest slll'vi va l rate is obse rved in 

1200mg/kg. The prolongation of' li ves of treated animals may therefore thee be assoc iated 

with the ability of thi s ex trac t to improvc the PCV possibly by controlling further 

multiplication of'the parasite 0 1' inacti va tin g the tox ic mctabolites produced by trypanosoll1 es. 

The consistent suppression or parasitaemia combined with pro longed survival tim e of' mice as 

shown in in vivo results may be linked to the prophylactic ability of the extract against the 

parasite. 

The appcarance of the parasitaemia was al so dose dependant where parasitacmia appcarcd in 

mice obtained higher doses o f A. absin thium compared to infected but not treated control olles. 

Several )'esearchers made s imilar observations on reducti on in parasitaemia and cO llcluded 

that high parasite load could mask the efficacy of crude extracts (Ekanem et af" 2008; Abu 

and Uchendu, 20 II ; Tsegabrehan, 20 II ). Moreover, the crudeness of the extracts and the oral 

route of administration (to avoid tox ic ity if givcn through othcr rOlltes) might ha ve al so 

reduced the availability or surficient active ingredients. 
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5.3. Effcct of crllde extracts Oil performallce parametcrs of mice (slIrvival, BW, l'eV) 

The positi ve ef'i cl't o r plant ex tracts call rurthcr be deduced li'om we ight measurements o f' the 

expcrimental anill1als. A nimals trcated w ith the plant ex tracts on average mai ntaincd thei r 

body weight while the animals in the untreated in rected group showed progress ive red ucti on 

in body weights. This finding support s the reports or T segabrehan (20 I I ) and similar stucii es 

elsewhere (Peter el 01. , 2009) . Moreover, animals treated w ith extract o f the plants generall y 

had comparable we ights to thosc trea ted wi th Isomethamedi um chlor ide in the maintenance or 

close to normal body we ights throughout the experimental peri od. 

It has been shown thCl t the measurement of anemia gives a reliab le indica ti on or the di sease 

status and productive per formance of trypanosomc infected animals (Eka ncm et al .. 2006) . 

Severity of anemia usually reflec ts the intensity and duration of parasitaemia. Several report s 

(Ogunsanmi and Taiwo, 200 I ; Umar et 01., 2007; [kanem et 01., 2008; Sa leh et al .. 2009) 

have also ascribed ae ute anemia in trypanosomos is to pro liferati ng parasites. T he result of thi s 

study showed that thi s plant eXll'ae t has comparab le potential to Isomethal11edium chlo rid 

since it is able to contro l anemia. especia lly at the later stages. by minimizing uddell drops in 

PCV values. In untrea ted mi ce, the pal'il site count increased and the packed ce ll vo lume 

(PC V) decreased marked ly from day to day until the death of the animals, which was also 

observed in prev ious studi es by Abubaka r et 01. (2005) and Ngure et al. (2 009 ). 

Treatment with dirJe rellt doses o f /1. absinthilllJl has shown ex tended surviva l or mice in the 

treatment groups compa red to the non-trea ted contro l group. The pro longmion o J' surviva l 

time in ora l admini strati on or crude extract before infection agrees w ith prev ious report s 

(Abubakar el al., 2005; Tsegabrehan, 20 II , Abu and Uchendu. 20 II ) who have applied 

extracts of MOlJlorrlica balsall/ina and Hymenocardia acir/a on T br/lcei. or spec ial interest 

are the methano lic extracts of our tcst plant; A. absinthilllll whi ch c lea rl y demonstrated an 

interesting antitrypanosomal pro fil e: they maintained the animals above 70 days despite the 

presence or parasites ill circulati on. 
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6. CONCLlJSION AND IU:COMMENJ)ATIONS 

The usc and IIlISUS!.: 01' dru!.!s lias eonll'ibuled to tli e developm ellt of" drug res istance III 

trypallosomes. A n urgcllt need Cll"i ses tlierel'ore to develop newer drugs to counter trypanocidal 

resistance. Thi s study showed that methanol extract of the acrial parts of Artell1isia ((bsil1thilllll 

have shown prophylacti c effect on T. congolense infected Swiss white mice and resulted in 

the improvement o f PCV and body we ight. T he extract also prolonged the li ves 0 1' mice to 

comparab le leve l to that of" commcreial drug Isomcthamed iulll chl oride (Trypamidium). T hus, 

it can be conc luded that the plant has cxcc llent prophy lac ti c potential aga inst pathogenic 

trypanosomes (/'. congolense) of li vestock imporlance. 

Therefore, the foll owing recommendations are forwarded fa r further sllIdy and future 

exploitation of this potential. 

I.'Urlher stud y is requin:d 10 reline the acti ve components in the crude ex lract o f thi s 

plant , stand ardi zc thc dosage ~H1c1m od e 01' app lication and make field trial on li ves tock 

spec ies. 

• There is a large plant biodiversity in Ethiopia that the medic inal plant potential is still 

not reached by scientific studies. Therefore, those already known plant species or 

medicinal importance and th ose yet to be identilied should be given enough attention 

1'0 1' tri als on maj or di sc(lses o f" li vestock imporlance. 

• The livestock I'ea rin g communilY has tremendous ri ch know ledge on different ethl lO 

veterinary practices and herbal med icati ons. Thi s should be systemati ca ll y gathcn.:d 

and exploited in the se lecti on of effective plants against vari ous di seases including 

trypanosomosi s. 
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S. ANNEXI';S 

Annex I. Calculation ortreatll1ent dose 0[' Isometamedium chlorid 

The maximulll dosage used ['or: Isometamedium chlorid treatmcnt groups in the preselll 

study was 4mg/kg b.w. 

For Ikg ( IOOOg) b.w ->4mg/kg b.w Isomclalll cci iul1l chloride is given 

The wcight o[' the micc is 50glll 

IOOOg 

Therefore for a mouse weighing 50 gm 0.2mg Isomctamcdium ehloridc is needed 

I % so lution was prcparcd 

Annex IL: iVlaccrati oll iVlcthod or Extr~c li o ll /l. o /;sil1l l lllll11 

A. In maceration method of extraction , the who le or coarscly powdercd plalll matcri al is 

placed in a stoppercd contailler with thc so lvcnt and allowed 10 stand (II rOO I11 

temperature for a pcriod ofatlcast 3 days w ith frcqucnt agitat ion ulltilthc so luble 

matter has dissolvcd. 

13. The mi xturc thcn is strainccl, thc Illal'e (the damp so lid materia l) is presscd, <l ncl l il c 

combincclliquid ' are c larili cd by Vacuum sucti on liltrati on USi ll g \\' I1 alm11n l1 II? lilll' r 

paper. 

MaccriltiOIl procedure employed to extrilct thc plilnt sam pic accordi ng to the method 

irnpl oyed by Emmcrt et al (200'1). 

I . The powdered plill1t mil tcrial was preparcd, 

2. The powdered plilnt l11ilteriill was plilced in il closed conical !lask 

3. The selected solvent system (80%) Mcthilnol WilS ildded. 

4. The plant Illatcriill with the so lvent ofchoiec WilS il llowcdto stand I'or il clay (2·ll1rs) 

with continuolls shaking lIsing shilker (Grant GL StlOO, England) . 
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5. Then the Ill cnstruulll was lilten:d using wilatmalln 42 filt er paper lllHil:r val'lIUIll 

suction filtration . 

6. The solid residue (marc) was presscd to rccovcr as Illuch as occluded so lution. 

7. The occ luded and presscd filtrates wcre mixed togethcr to scale up til e alll oli nt of' 

crude cx tract. 

8. Tile lIli xedliltratcs wcrc furtil er clarifi cd by f'o ll ow ing the salTlc procedurc indi cated al 

step 5 abovc. 

9. Then, filtrates frcc Crom any inso lublc mattcr wcrc concentratcdu sing rotary 

cvaporator (Laborota 4003 control , madc by Hcidolph company. Gcrlll any) 

10 . The conccntrated 80% mcthanol crucic extract was dri cd in hood at I'OO Ill telll pcnllul'c' 

to a const,lIlt mass. 

II . The dri ed crudc cx tract was subj ected 10 bioassay il Cli vi l), eva lua li on. 
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