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ABSTR&EI

From fiarch 13468 to Anpil 1usg Tavestication of essinle animal reservairs
of visceral leishmaniasis were carried out in the Aba koba neasant
association, one of the known endemic foci of visceral Jleishmaniasis in
Southvest E£thiopia (ilorthern Omo Administrative Reqien).  In this study a
tetal of 280 individuals of different speciaes of rodents, small and | laroa
carnivares and few domestic animals were examined, Tissues from the various
organs viz., spleen, bone-marrow, liver, skin and a oy drons of cardiac blood
were cultured in MMk medium overlayed with Locke's solution for the isolation
Leishmania. Tissue smears from the abeove ergans were nrevared from all the
animals and checked for the amastigotes of L. denovani. Attemots were also
made to isolate leishmania varasites indirectly, bhy the intraneritoneal
inoculation of spleen  suspension  into suscenptihle  laboratory rodents
(hamsters, %alb/c mice and white mice), To see the possihle gotential
reservoir hosts, selected species of rodents (born and reared in the animal
house} were inoculated with L. donovani promastigotes isclated from a natient
in Aba Koba., A Leishmania so. was isclated from the splcen culture of a

gﬁound squirrel (Xerus rutilus) and two flagellates whicn were considered to

be trypanosomes wera also recovereaa from the blood cultures of two other

gqround squirrels. The results for the rest of the animals were neaative,




I, THTROBUCTION

1il, Visceral Leishmaniasis in £thionia and tha Scope of the orahlem

The existence of kala-azar (XA) or visceral leishmaniasis (VL) in
Ethiopia was Tirst raported by De idarze (in Pucco, 1965) as early as 1514, In
1925, Synes (citad in Ayele, 1982) revortzd 30 cases of KA in the Kine's
African Rifle possinly contracted in the Kelem and Ono-Rate areas in “amo-Gofa
Administrative Region, The  speculation that British-African soldiers
returning from the Sudan or Cthniopia introduced the disecase to Kenya (Hbugva
and Siangok, 1981) led to the bLelief that VL might have established itself in
Ethiopia long beforz the Second tiorld-llar, Since then, several cases were
renorted From the different ceocrannical areas of the country, lajfor endenic
areas include the lietena- Humera lowland areas in the Horthwest (Tekle et al,,
1670; Fuller et al,, 1377; Haile and Lemma, 1977: illengesha and Abuhay, 1578;
Haru, 1972) and the Secen-%nite river valleys and the Omo river valley in the
Southwest and the iiovale and Galans areas in the South (Cole and Cosgroove,
1942, Anderson, 17413: Haile and Lemma, 1577: Fuller et al., 1579; Lindtojrn,

14802 Lindtiorn and Olaffson, 1683: Lindtiorn, 1284: Ayele and Ali, 1884),

Fuller ¢t al. {1572} reported one infected Konso while Lindtjorn and
#laffson (1283) described 31 cases of VL from the Segen-Hoito river valleys
and Ayele and Al7 (1984} documented, 27 other cases from the Aba Roba Peasant

Association in Konso (all from thce [amo-Gofa Administrative Region in




Southwest £thiopia)., According 1o Ayole (1333), of the 173 confirmed casos
of ¥Loall over Ethiornia (LyE2/80) 120 to 130 cases wers frap the Camo-Sofa
Administrative Reaion, In lthis respect Southwest Sthiopia forms an important
endemtc Tocus whara active {ransmission and hiah murtality is still taking

place.

Ashtord and Smith (13%5) have nointad out that Southwest Fthionia is nart
of the second most important VL endemic focus in Fast Africa. This region
accurs @midway between the endemic foci of dorthern Kenva, Southeastern Sudan
and torthwest Ethiopia (the MHetoma-Humera area). Fraom thair geocranhical
ltocation, it was suanastad that thesc fcci have a oreat deal in conmon,

Confonness  in  the stirain of the narasite viz,, Loishmania donovani var

archinaldi, similarity in the habits and habitats of the sandfly vectors and
cthe human nopulation, as well as some degrea of similarity in the snecies
compositicn and distrilution of verteprate hosts (Ashferd and Cettini, 138%).
'rregularity in the incidence of infection in man, and the unreliadility of
he low yearly rainfall, which causes variatisn in the rodent and vactor
nulatinns, are a few of tha epidemiolonical features sharoed betwsen thesc

ndemic foci of VL in East Africa.

In Aba Roba, where three localities or villages were recognized as
mportant endamic foci of YL (see duscription of the study area), it is common
0o see adults and young children sit on eroded termite hills, espccially in
he early evening phours during wrich transmission could he effectad by the
andflies inhabiting thess termite nills, It is also a normal practice for

1e peasants to construct their huts near and around termite mounds hyclearing




away the thorn bushes. Eroded ternit2 nills have HSaen indicated as favourable

bresding sites for Phlepotorus martini anc P, celiae, the sancfly vecters of

VI in Kenya (Heisch et al., 1W0% winter, L033: 'Hjers, 13335 Hanson- Bahr and
Southgate, 1uy74), Yarious rodent species and some small carnivores also

inhabit these termite hills.

In Ethiopia, known condemic foci of VL vccur in the agriculturally fertile
lowland regiens. In their surveys, Fuller et al., (197%) reported a high
positive skin test rates of &4% for peuple who livad at lower altitudes {about
500m). It is in these fertile lowlands that large proportions of the rural
poputation are pursuing their agricultural activities, It should also be
noted that in these lowland arcas large governmental development projects are
in proaress in which very many of the rural population will be involved (as in
the Site Cotton plantation schame and the Ethio-Korecan agricultural project in
the Cmo river valley). Unfortunately, as pointed out by Ayele (1882), the
neoble in these areas, especially the productive age group may hecome infected
ith VL., As the develooment projects lead to population migration into these

‘eas, there would definitely be an outbreak of VL amona the new, non-immune

~ant labourers or settlers.

s is the case in many developing nations, the rural areas of Ethiopia

from inadequate communication facilities, poor or no medical services
cecurring drought periods. I have seen people walk 10 -15 kms to get some
¢ind of treatment in th2 Aba Roba Peasant Association, where a small clinic is
‘vcated, Coupled with malaria, VL incapacitates the very productive sector of

he pooulation. This in a way paralyses the source of subsistence and makes




the people more vulneranle to famine., The vulnerability of the peoole to
famine retards not only the agricultural snhera, but also the economic sector,
1t has to be noted that, southwest Ethionia (whore endemic foci of VL are
found) is one of the nation's important agricultural regions and the site of

the largest game park (Zahar, 1381).

Pespite VL's orofound economic, social and medical importance, the study
of its epidemiology is still incomplete. -As in Kenya, and to a lesser decgree
in the Sudan, the question of gossible reservoir hosts and their role in the
transmission and maintenance of the disease has alsc remained unanswered in
Fthiopia. In the last 10 years, new information has been ontained regarding
human cases and sandfly nopulation of the Aba Roba focus. Hevertheless, this
information is insufficient, withcut correspondine work on the mammals of the
area. In this regard, very few attempts have oeen made te investigate the
natural hosts of this disease¢ in various parts of the country. The brief
investigations of Haile and Lemma {1977} and Ayele and Ali (1934} on rodents
as the possible reservoirs of VL in the scuth and southwest of Ethiopia, were

1¢ pioneer studies. Since the sarly 83's, priority has been given by TDR/UNO
the study of VL in Ethiopia (Gemetchu, 1582)., As a result, intensive
‘ies of human VL cascs, sandfly vectors and reszrvoir nosts are in progress

he staff of the Institute cf Pathobioloay and the Department of Rioloqy,
Ababa University, in the Aba Hoba focus, However, the question whether

& is an animal reservoir in Aba Roba cr not, has not yet heen answered,
Some have suanested the presence of animal reservoirs in all East African VL
toci, with the exception of. central Kenya where it s thought to be

anthroponotic (TDR, 1280; Ashford and Smith, 1985; Le Blancau and Peters,
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1865) .

As descrited earlier, Aba koba is one of the maicer Fast Africen VL foci
and therafore, the incrimination and identification of any mammal as the
natural host of VL would illuminate its epidemiology and hels to pave the way
for feasible control measures to be taken in this and other bast African foci,

with similar disease transmission patterns.

2. General Backaround

The leishmaniases are a soectrum of diseases caused by the protozoan
parasites of the genus Leishmania. These disease are recocnized by three main
clinical forms: visceral, cutaneous and #Hucocutancous leishmaniasis, They are
a major cause of disfigurement and mortality in tropical and subtropical
regions of the world, where about 4G3,00C people are victimized each year
(arinkelle, 1260: Dennis et al., 1085). The visceral form is the most

dangerous and fatal diseases of man.

liuman YL 1is caused by leishmania parasites arouped under Leishmania
donovani complex {Lainson and Shaw, 1567)., The aeographical distribution of
these’ parasites extends from the ﬁacific coast of China te parts of Asia
inctuding India, parts of Africa and large parts of Central and South America
(TDR/UHO,  198C). The Tleishmania parasites exist 1in twe different
morphological forms, vizé, a non-motile amastigote form within the vertebrate

cells and tissues and a flagellated motile promastigote form in the gut of the




sandfly voctors or in culturc media at temperatures below 306°C (Bray, 1974
Y i

Das Siddhartha, ot al., 1583),

According tc WO (1584) and Lainson and Shaw (1937) there are three

subspecies of L., donovani. They arc L. d. donovani, L,d., infantum and L.d.

chagasi. L.d. donovani prevails in the Far- Etast, India and Cast Africa. On

the other hand, L.d. infantum 1is the well known agent of VYL in the

mediterranean region, iiiddle- Fast, South and Eastern Europe and the USSR,

Finally, L.d. chagasi 1is said to be the agent for Hew WYorid visceral

leishmaniasis,

There are differences of opinion on the taxonomic criteria used to
subdivide the L. donovani parasites into separate subspecies. However, from
the available literatura, it is clear that a consensus is developing that
differences observad among the strains of L. donovani are due to intrinsic
factors, viz;, biochemical features, behaviour of the parasite in the
vertebrate host (laboratory animals) and invertchrate hosts, or in tculture,
and also in their ho§t specificity (TDR/wHO, 1980). The distribution of the
strains of the parasites into geographically isolated areas is also infiuenced
by the distribution of their respective sandfly vectors (Lainson and Shaw,
1987). The distribution of the various sandfly vectors is limited by
environmental Tactors such' as humidity, temperaturz, altitude and host
distribution. The intrastrain parasite variations are also related to the
adaptation of the parasites to a wide variety of vertebrates in the different
geographical regions of the world. Citing the works of Hoogstraal and Heyncman

in the Sudan, Fuller et al., (1976) stated that the isolation of L. donovani

&




from various animals (e.o. rodents, carnivor>s and man), in a given locality,
indicates how qenctic separation and development of strain variation, can come
ahout. Hence, vertebrate hosts ac olay an dmporlant rele not only in the

distribution of the parasites, hut alsa in bringino abeut strain variation.

As sugeested by Lysenko (1671) visceral leishmaniasis was initially
enzootic, covering large areas in the fiediterranzan basin, Asia and Africa;
with jackals, wolves, foxes and Tater does involved in the natural cyé]e of
the disease. The same author remarked that, subsaquently, the parasite
evolved into various "Serodemes and zymodemes, species and subspecies"
depending on the biological and biochemical variations observed 1in
each"strain" of these organisms, It seems that man is not a natural host for
L. donovani, until a given strain secondarily is established in man, who then

acts as a reservoir (Fuller et al., 1975).

The feeding habits of sandfly vectors 1limit the role of the vertebrate
hasts in the distribution and maintenance of VYL in the different geographic
zones, Gemetchu {1982) explained that some sandflies may be zoophilic feeding
mainly on wild and donastic animals and secondarily on man while others live
mainly in or around human habitation and may be anthropophi]ic, The mammalian
hosts thus affect the distribution of VL directly or indirectly i.e. through
their importance as blood meal sources for the sandfly vectors. Therefore,
the incrimination of certain species of sandfly vectors and reservoir animals

in endemic arecas of VL is a task of primary importance.

A reservoir animal of a parasite is defined as an ecological system




consisting of vector (s) and animal(s) that can transmit and sustain the

parasite porulation for an unlimited time (WHO, 1284: Ashford and Bettinti,
1987). Actually, reservoirs are of two types - natural and accidental., Those
animals that provide the parasite long-term survival are referrad to as
natural resarvoirs while the accidental reservoirs harbour the parasite under
particular or altered environmental conditions. The latter types have no
significant part in the maintenance of the disease in nature, since infection
is often scanty or cryptic and they therefore, represent "dead ends"

(Killick-Kendrick, 1988),
According to Bray (1383), WHO (1%84), #ann (1986) and Ki11ick-Kendrick
(1988), an animal is considered as a "good" reservoir host of Leishmania if it

fulfils the following conditions;-

present in large numbers so that it will be the chief blood source

for the sandfly vectors,

- have an adequate narasitemia (in the peripharal blood and/or the
skin) such that the sandfly vectors can easily pick-up the parasites;

- be in habitats which it shares with the vector, and is in close
contact with man; and

- be resistant to the effects of infection and harbour the parasite for

a fairly long period of time.

In view of the last criterion, Garnham (1971) postulated that]maintaining
the parasite by some animals for long periods of time results in a natural

selection, which renders these animals resistant to the parasitic infection.

[ o)




In fact, there are exceptions to such oencral conclusions. In some
vertebrates, for instance Jogs {which are the known reservairs of infection to
man in the Mediterranean arcas and South-America), could harbour high
parasitaemia and the discase is symptomatic resulting in severe disease of
the dogs (¥HO, 1584), But in most situations, Garnham's postulate holds true.
For example, where the supposed natural reservoirs of infection is
asymptomatic say rodents, search for the possible reservoirs of infection is
mandatory. Such tasks, therefore, follow some laborafory protocols,. Thus,
demonstration of parasites from wild-caught and experimentally infected
animals can normally be achieved either through culture of tissues and blood
or by animal inoculation of tissue suspensions or by hoth methods. Impression
smears of tissues is an alternative, but its limitation is that parasites can
not be identified to the species leval. Hence, investigators do not apply
this method as a snle or main way to identify reservoir hosts., Generally, the
method of choice c¢iffers from place to place and depends on the availability

of facilities.

To use the cuiture method for iselation of parasites,a suitable media is
prepared based on the arowth rersuirements of a particular strain of a
leishmania parasitas. Biffcrent modifications of the hivhasic MMN media have
heen suggeste& for primary isolation purposes ({Yalton et al., 1977; Lainson,
1981, Jaffe et al., 1934: Schnur and Jacobson, 1987). Using modified HHY
maedium with Locke's overlay, Rassam and Al-Hudhaffar (1979) isolated L.
donovani successfully in Irac. The modification of the H¥N medium involves

alteration of the bacto-acar by nutrient rich agar such as 0Difco blood agar

{Halton et al., 1977} and iutrient agar or BHI agar (iarin et al, 1952}. The




NHi meaium is vreferred not only for its suitability for primary isolation of
Leishmania parasites obut also for its 1low cost and availability
(Hockmeyer,19481). It should, however, be remembercd that successful isolation
is not dependent only on the kind of media utilized, but alsc on factors such
as the nature of a given stock of parasite and the burdens of parasites the
animal under investigation harbours (Schnur and Jacobson, 1987). Insensitivity
to low parasitaemia and long delay in the appearance of promastigotes are some
of the drawbacks of the binhasic NN medium. Such limitations could obscure
results and may lead to wrong conclusions, However, whenever parasites are
not isolated from wild caught animals, it should not be related solely to such
lTimitations of the media. Other important factors involved in the
transmission pattern of the disease should also be considered. The activity
and abundance of the sandfly vectors, their intimacy and feeding preference to
the Tocal mammals and the abundance of the possible reservoir animals need to
be studied since ihese mainly govern the wrevalence of infection among wild

animals,

The number of animals caught and examinad determines the prevalence rate
of infection (Killick-Kendrick, 1352). In order to have a large sample of
suspected animals, trappine areas must be choseh carefully and the trapping
period must be Tairly long. Focus on arcas where human activities coincide
with the habitats of suspccted reservoirs should yield fair numbers of wild

animals (Travi, 1988).

ithen the search for infected mammals fails to show any natural infection,

attempts should be made to establish experimental infections 1in animals

1D




{brought from non-endemic areas of the same but of the same species as those
in the study area) (StauSer et al., 1uui),  These animals should bie infected
with a human Leishmania parasite isolated from cases in the area under
investigation., This helps to establish the suscentibility of the animals to
the "target® leishmania (Killick-Kendrick, 1%83) and pradict the potentiality
of these animals as sources of human infection in the endemic area, Stauber
et al., (1953) did a careful laboratory investigation on the susceptibility of

Arvicanthis niloticus (the Hile grass rat) for a Sudanese isolate of L.

donovani. A. niloticus was found to he resistant to symptoms of infection,
harboured the parasite for Tonq periods of time and was highly susceptible.

Similarly, firadoni et al., (14983} experimentally verified that Rattus rattus

(the black rat) was the probable reservoir host of L. donovani infantum in

Italy. The results obtained from the experimental infection of suspected

mammalian hosts depended on some important parameters.

Stauber (1356), Poulter (1981) and Sacks and Perkins (1284) indicated
that variables such as route of inoculation,dose of infection, source of
narasites and age of promastigotes play a significant oart. Although
wild-animals may not be exposed to high doses of parasites under natural
conditions, injecting as many as five million parasites into an experimental
animal will help overcome the 1loss of pnromastigotes when  inoculation is
intraperitoneal or intradermal (Stauber, 1956). In nature, relatively few
parasites are injected by the bite of the sandfly vectors (Lainson and Shaw,
1987). Hith respect toroute of inoculation, Stauber (1968) indicated that
intracardiac infection is preferable to 1ntraperitonea1, intravenous or

intradermal routes and that influences the patency of the parasites and their

11




density in the predi]ected orcans., 1t was also dJenonstrated that splenic
anastigotes from numan cases are more infective than promastgotes from
éu]tures, evenn when the route of inoculation is the same (Stauber, 1955
Poulter, 13981}, Stauber (1953), Zuckerman (17759} and Foulter (1961) were of
the opinion that promastigotes from old cultures were less infective than from
fresh cultures. But Sacks and Perkins (1984) experimental result indicated
that infective promastigotes predominate only in the stationary phase (fron
0ld culture) a fact nowadays taken as a common feature of all Leishmania
species. They stated that seven-day old mid-qut promastigotes from sandflies
(analogous to stationary phase of culture nromastigotes) prohuced more
infective stages than three-day-old mid gut promastigotes (enuivalent to log
nhase culture promastigotes), which were infective to Ralt/c mice. EGenerally,
in experimental investigations of the susceptibility of mdrimalian hosts to

leishmania parasites, due attention must be paid to the above key factors,

Ancther line of approach to -discover whether a mammal is a potential
reservoir host is to determine the attractiveness of the animal in question to

the known sandfly vector in the locality (Kiliick-Kendrick, 1%88).

As explained earlisr the epidemiology of VL 1in many countries of the
world is far from comp]éte. itore information is available on the distribution
of the parasite species and their insect vactors than of the reservoir hostsr
involved, Even in areas where incrimination of the reservoir hnosts s
successfully achieved; the status of such animals as foxes and rats is not yet
fully understood (WHO, 19834). Thus, to bridge such a gqap intensive and

detailed studies have heen made in many end=mic areas of VL to kKnow its

12




natural hosts, lowever, the effort is too little to be compared to the
distribution of the disease, Systematic study has heen done only in 12 out of
112 VL endemic countries {be Raadt, 1984), 0F the accumulated factors
hindering reservoir host  studies, the following are the common
ones:remoteness of many of the endemic foci and their inaccessibility by
road, economic constraints in many developing nations, lack of technically
trained personnel and shortage of facilities, The latter ones are the outcome
of economic constraints. fioreover, the peculiar nature of leishmania
parasites in general, and that of L. donovani in particular has made life
difficult for many researchers, These include the failure of the parasites
to grow in slightly contaminated cultures, the high specificity of the sandfly
vectors to a limited number of mammalian hosts and the incapacity of the
parasite to develop in any vertebrate (Lainson, 1981). In this respect,
Chandler (as cited in Heyneman, 135G1) stated the following: "few problems in
parasitology have caused more fruitless efforts, more bhlasted hobas, more
false conclusions or more unfounded speculation than the transmission of
leishmaniasis." Hence, few attemnts were successful in the past iq

incriminating the natural mammalian hosts of VL.

In some endemic foci, relatively few animals may be found harbouring
leishmania parasites. To incrim{nate such animals as reservoirs of infection,
the parasites must be isolated from them repeatedly and the isolate must be
identical to that recovered from man in the same locality (Stauber, 1855
WHO, 1984; Lianson and Shaw, 1%87; Killick- Kendrick, 198%). In additien the
infection rate should not be below 1% since such values i.e.; below 1% would

only tell incidence of infection (Bray, 1983). Table 1 summarizes the

13




Table 1
Reservoir hosts VL in Known Endemic Arcas of the Yorld

o Er R An e e s e EE KD DM EN AL BN R mp T R NP AR M i s T YW PR DA G e w1 Y KR o rw Rm o 6 by e ow e mE e n ok e W T D wa R el e vy ew e v e e

A o R Rk n e TR R R M e I A e R PR N EN AT A A n S R MR WD R e T e v 4 G % W N S e by 0y A e R A e T W RS A MR M e e Aot E e

Man India HWHO (1984), Le Blancg
Southern China  and Petor (198%5)
? Central Kenya

Arvicanthis Sudan Hoogstraal and Heyne-
niloticus man (1969)
Rattus rattus Egypt, Italy Azab et al., (1984),

Bettini et al., (1980),
Gradoni ¢t al., (1983)

Dog Algeria Belazzoug (1986)
Foxes Brazil WHO (1984)

Cerdocyon thous
Lycolopas vetulus

Vulpes vulpes Italy Bettini et al., (1980)
USSR Lysenko (1971)

. e e e e M S R RN WA R TR AT R Nl N w mw W WR RN AN e A R WP BN AR R e ke v e R R R A e e R TR BN SO G e T e R s S e e e R w3 A

? not yet confirmaed.
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reservoirs of VL in the Zew and 0ld-Yorlds.

Bettini _et al. (1980) have recorded L.d. infantum from Rattus rattus in

Tuscany, (Italy) and Gradoni et al. (1923} verified this experimentally,

-

Positive cultures of L. donovani from the blood and liver of the black rat (R.

rattus} was also recorded in Iraj (E1-Adhami, 1976},

Owing to the variable nature of East African strains of L, donovani, the
study of the reservoir hosts of VL faced with difficulties and uncertainties.,
Opinifons on the regional variations in the clinical and epidemiological
features of East-African VL and on the' identity of the narasite are in
discordance. Le Blancg and Peters (198%) suggested that isolates from the
Sudan, Kenya and £thiopia are biochemically similar to each other, But

variations as in the species of sandfly vectors i.e., P. orientalis in the

dorth (The Sudan and H-Yestern Ethiopia) and P. martini in the South (Horthern
Kenya and Southwestern Ethiopia} cause differences in the local epidemiology.
The infection rate in the sandfly vectors is low whereas the disease may be

common in man (Ashford and Bettini, 1987).

Reservoir host studies in Sast Africa have been undertaken mainly in the
Sudan and Kenya, Pioneer investigations made in the Sudan in the early 1960's
increased our knowledge of VL but we}e unsuccessful as related to the
reservoir hosts (Heyneman, 1S61). Despite the heroic efforts of workers in
Kenya (Heisch, 1957 HManson-Bahr and Southgate, 1964: Hqoka and flutinga, 1978;
Githure__gz_gl., 1985) and in the Sudan (Hoogstraal et al., 1263) no definite

statements of confirmation were made as to which animals were actually -




responsible for maintaining the parasites causing VL in these countries,

After the epidemics in Kenya in the 1$50's, the attention of many workers
was focused on the task of identifying the reservoir hosts of human YL in this
region, In the late 1550's many animals were examined for L. donovani but
without success. Heisch (1557) examined many animals, Using hamsters he

revealed leishmania parasites- from ground sguirrel {Xerus rutilus). These

isolates where later identified as L. major (Chance, 1978). Following the
epidenmic outbreaks of 1950's, (fanson-isahr and Southgate {1964) examined
hundreds of rodents in Kenya, all with no success. Heisch et al., (195%)

recovered leishmania parasites from gerbils (Tatera robusta which were once

more identified to be L. major (Chance, 1%738). Peters et al., (1977) using

biochemical methods, demonstrated that the Leishmania sp from Tatera sp in the

Baringo district and Kerio vallay of Kenya was in fact L. major not L.
donovani. ilgoka and Muti}ga (1978) in Baringe and futinga and igoka (1%83) in
tlest-Pokot (both in Kenya), isolated Leishwmania from gerbils and from a doa,
respectively. The isolates from the gerbils were typed as L. major whereas
the parasites from the dog in lest-Pokot (and two other isolates from dogs in
MachaKos) by hutinga et al., (1980) were L. donovani. These findings suggest
that dogs may be the natural reservoirs of VL in Kenya. However,since
infection in dogs was rare (2 out of 283 in Machakos and 1 of 80 in
Hest-Pokot) and the Machakos dogs were from the home of a VL patient. It was
concluded that dogs are probably accidental hosts of VL in Kenya Ashford and
Bettini, 1987). In other instances, FHutinga et al., (1$82) recoveréd

"leishmania-1ike" parasites from a genet cat (Genetta genetta) and from four

mongoose {Helogale pervualis) 1in the Kitui district using HHH{ medium.
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Recently, Githure et al, (1985} did not Find L. dongvani in the rodents they

exanined, they found itastomys (Praomys) natalensis , Taterillus cmini and

Acthonys kaiseri as new hosts of L. major in Kenya.

A less intensive but pioneeriny investigation of animals as reservoir
hosts of Vi was made in the Sudan in the 1350's. Three of one hundred

gighty-eight (3/188)} rodents (Arvicanthis niloticus)} examined were positive

for L donovani parasites in the Southern Sudan (Hoogstraal and Heyneman,
1$6%). These parasites were considered identical to human isolates of L.
donovani in the area. In their extensive epidemiological report on VL in the
Sudan, Hoogstraal and Heyneman (194¢) noted that the same parasites were also

recovered from a black rat (R rattus) and spiny mouse (Acomys albigena) from

the Malakal town, where human cases of VL were unknown. In addition, they
found similar parasites in organs of two wild carnivores (Genetta sp and Felis
EEE!gl). However, they were doubtful of the role of these carnivores as
reservoirs of VL. They assumed that these animals may have become infected by
eating rodents they preyed upon., Lately, Sixl et al., (1987) reported the
isolation of Leishmania sp from a jackal in South Sudan and said that this

animal is a reservoir host of leishmaniasis in this area.

The objectives of the present study were to undertake a year round study
to find out the possible reservoir host(s} of VL 1in Southwest Ethiopia;
particularly in the Aba Roba area in the Segen river valley. The pnresence or
absence of an animal reservoir within this region would provide relevant
information as to whether VL is zoonotic or anthroponotic in southwest

Ethiopia. The study was also aimed at rendering ideas on the species




composition and abundancc of the possible marmalian hosts of YL in the area,
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I1. MATERIALS AND METHODS
1. The Study Area

a. Geography

The Aba Roba Peasant Association is located in the southeastern part of

the torthern Omo administrative region, bordering the southwestern part of the
Sidamo administrative region. Actually, the Segen river forms the natural
pboundary between the two administrative regions (Fig:. 1). Aba Roba is about
515 kms southwest of Addis Ababa. It is located at latitude 5915 M and
longitude 37935"E., The elevation of the arca ranges from 900m at the Segen

valley floor to 1480m at Foro.

b. Climate

According to Gemetchu (1977} and the Ethiopian iapping Agency (19288),
this region occupies the intermediate zone between the dry subhumid and
semiarid parts of the country. tlieteorological data for Aba Roba are not
available, In regard to rainfall, in tropical Africa, there is no extreme
localization of rainfall between places a few kiltometres apart (Delany and
Happold, 197%). Thus, tha .Aba Roba Peasant Association, 14 kilometres
southeast of Rekawele (altitude of 1450m) and for which meteorological data is
available, is expected to receive a more or less similar amount of rainfall as
Bekawele (Konso)}. Field observation durino the study periods cohfirmed this.
Based on this assumption, the annual rainfall of the area ranged from about

750mm to 870mm for the years 1987/88 (Appendix 1}, The short rains are in

Hovember and Becember whilte the main rains occur from ilarch to ilay. lleavy
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rains occur mainly in the month of April,

With respect to tempzrature, Bekawele has an average of 31.5% and
15,9°C mean maximum and mean minimum temperatures respectively, By employing
a tamperature decrease of 1°C for any 180m increase in altitude (Fantoli in
Demissew, 1880), the mean maximum and mean minimum  temperatures will
respectively 34.5°C and 16.0°C for the Segen valley floor, at ¢00m altitude,
34.19C and 17.59C  for Galga at 1000m:; and 31.49C and 15.8°C for Foro at
altitude of 1480m.

These villages and arcas of the Aba Roba Peasant Association constituted
an important focus of VL and thus were chosen as suitable study areas for

reservoir host studies of the disease in Southwest Ethiopia.

¢. Vegetation

As in the other parts of the country, the vegetation of this area is
disturbed by human activity. Patches of shrub, thorn scrubs intersparsed with
grasses and some scatteroed Acacia and other trees are the dominant vegetation.
Favourable rains allow a seasonal cover of gqrasses and herbs to grow which
provide suitable food and habitat for several species of small manmals
especially rodents, The densc herb material formed immediately after the

rain, cnables rodents such as the grass rats (Arvicanthis sp), elephant shrews

(Elephantulus sp), the gerbils (Tatera robusta) and the spiny mouse (Acomys
sp) to construct their burrows by digging the soft earth., The animals are
presumed to feed on the fruits, seeds, stems and roots of some of vegetation

the area. In Aba Roba the Tand is very rugged and hilly and is often unfit
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for crop cultivation except in the open plain on the valley floor along the
Segen river., tere, the people cultivate sorghum, maize and legumes {such as
beans) as the main foud crops. The Konso peoaple are very well known for their
terrace-farming. Hence, they grow cotton, millet and sorghum on the steep
slopes near the various villages. Banana and papaya are planted as
horticultural cash crops along the Segen river banks, They also keep goats,
sheep and cattle and use the open fields and grass covered hill sides for

grazing.

d. Fauna |
Various types of small and large animals were observed iﬁ the Aba Roba
area, Animals such as  baboon, aardvack, dik-dik, hyenas occur but are
uncommon although, bats and various small rodents and carnivores are common.
The animals trapped during this study will be considered later in the Resulis

section,

Species identification for some of the animals trapped in the areas
under investigation was attempted, Such an attemnt was made by:
; referring to characteristics of the animals complied in Yalden
et al. (1978), Kingdon (1Y74):
~ using cytotaxonomic approach made in collaboration with the
Ethio-Soviet Biological Expedition team;
- comparing the anatomy of some of the animals to specimens in the

Matural History iluseum of the Addis Ababa University.
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€. Human Population and Habitation

The povulation in the & villages of the Aba Roba Peasant Association is
4512 (Ahmed Al4, pers, comm.). About one-third of the total nonulation live in
Foro, Galga and the Segen valley floor. Homesteads are associated with small

farms and sometimes with eroded termite hills,
The close proximity of the human dwellings to eroded termite hills may

enhance the transmission cycle of VL between man, suspected sandfly vectors

and possible mammalian reservoirs of the disease.

2. Field Procedures

a. Trapping Sites

Small animals, especially rodents, were trapped around Foro, Galga and

the Segen valley floor from Harch, 1988 to April, 1989.

Selected trapping sites and areas were:
- within and around family homesteads;
- near the mouth of rodent burrow and rodent runs under the thorn bushes;

- near and around termite hills and rock-cliffs: and
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- alony animal tracks and human footpaths arounc small  faris,

b. Trapping of Animals

Rodents were trappéd using conventional énd/or collapsihle traps {Bio
Quip Products, USA), Traps were set at dusk and left overniaht to trap
nocturnal recdents, These wera chgcked in the norning for trapped animals.
Empty trans were then loft the whole day to trap diurnal rodents. Trans were
checked intermittently to see if they had caught rodents. The traps were
paited with peanut bdutter, crushed sunflower seeds and pieces of freshly cut
pincapple, Animals cauaht were then transferred into larger cages and

transported by vehicle to Addis Ababa within 5 to 8 days captura,

¢. Other Activities

Pogs from the study villages and fGoynada {ancther village within the
Association) were caught and examined py taking fluid from the popliteal lymph
glands and aspirates from the spleen and inoculated into B culture media and
checked for the presence of Jleishmania parasites after arrival in the
lanoratory at Addis. Impression smears of the fluids were also made on clean

slides and examined for amastigotes,

Shegp and aoats slauchtered in Foro market were examined for leishmania

infection by impression smear of liver and snleen tissues.

23




3. Laboratory Procedures

a. HMaintenance of Animals

Upon arrival in Addis Ababa, the caged animals were placed in the animal
house (Science Faculty, Addis Ababa University), where the room temperature
was kept fairly high (22 to 26°C) by warming the room with an electric heater.

The animals were provided with sorghum, laboratory animal feed and tap water.
Small carnivores were provided with meat. The animals were repeatedly
checked for any external lesion by looking on their bodies until they were

killed.

b. Inspection of Animals for Leishmania Parasites

Examination of animals for the presence of leishmania parasites (L.
donovani) was made in the laboratory (Science Faculty), in the locally made
glass cabinet or hood, within § to 12 days of capture. The cabinet was
thoroughly swabbed with 70% alcohol and 1it with a UV-Tight throughout (except
when dissecting the animals) to provide an aseptic environment. Animals were
etherized in a killing jar, weighed, measured and sexed. They were then
washed with disinfectant (Savion and detone) and then rinsed in tap-water

before dissection.,

Samples of cardiac blood, bone-marrow, liver, spleen and skin from 1ips,
nose and cars were taken, using the methods described by Hoogstraal and
Heyneman (1959) and Jaffe et al. (1¢84), The remains of each animal was
labelled and kept in a deep freeze for a later identification. The following

orocedures were adopted to isolate parasites from the animals,
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i.. The Culture Method

For the in vitro cultures, modified biphasic Ml medium was uscd
(sterilized Ly autoclaving at 15 lbs and 121°C for 20 minutes) and overlayed
with Locke's solution. Two nundred units of penicillin and 200ugm of
streptomycin werc added to each 1.0m1 of the overlay. The medium was prepared
as descrived in WHO (1984), Jaffe et al. (1984) and Schnur and Jacobson
(1987) and enriched with pooled rabbit-blood. The modification of the medium
was made by replacing the Difco blood agar with nutrient agar (Oxoid) and

blood agar bases (Cxoid}.

A few drops of cardiac blood and small pieces of tissues from the organs
mentioned above (3.3.2) were aseptica]ly'transferred to the Tiquid phase of
the NN slants kept in screw-capped glass vials., These were then incubated at
24 - 26°C. A search for promastigotes was made each week under the x40 phase

objective. Cultures were examined (weekly) for four weeks and then discarded.

ii. The Impression Smear Hethod

Impression smecar of bone-marrow, spleen, liver and skin were made and
thin blood films were prepared on clean slides from all animals caught,
Slides were fiked in absolute methanol and stained with 254 Geimsa for 20
minutes. The slides were then examined for amastigotes with the oil immersion

objective. A minimum of 10 minutes of examination was ¢iven to ecach slide.

iii. Animal Inoculation
Spleen tissues were aseptically removed and around with a sterile glass

pestle and mortar in normal saline from sclected spacics of rodents killed at
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various periods of this investigation. About 0.5m) of this suspension was
drawn into a sterile disposable 1 ml tuberculin syrinee and  inoculated
intraperitonially into hamsters, Balb/c mice and white mice. Thase laboratory
rodents were sacrificed at 60 and 90 days post inoculation. Specimens from
the blood, bone-marrow, liver and spleen of these animals were processed and

examined as described above.

iv., Experimental Inoculation of Wild-Caught Rodents

Experimental animals, seven #dile grass-rats, two gerbils, four
black-rats and four spiny mice were inoculated by intraperitoneal injection of
5 x10° four day- old culture promastigotes (stock isolated from a YL patient
in Aba Roba in June 1988; isolate L 358/88. Kindly provided by Ato Asrat
Haile of the Institute of Pathobioloay, Addis Ababa University). The
promastigotes were collected by the method of Jaffe et al., (19¥84) and counted
in a fleubauer haemocytometer. The animals inoculated were born and reared in
the animal house, the progeny of wild caucht rodents in the study area. They
were closely examined for any sign of prior infection and sacrificed at 8, 50,
80 and 127 days post inoculation and examined for infection as described in
sections II.3.b.i.and II.3.b.ii.above. Spleen material from one of the spiny
mice, and one¢ of the grass rats was injectad into two hamsters. Onc of the
hamsters was later found dead in the animal house, and thus only survivor was

sacrificed and examined as described,
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[Ii, RESULTS

In this study 230 wild and doméstic animals were investigated (rodents,
insectivores, hyrax, and small and large carnivores), The surveys were
carried out in the Aba Roba Peasant Association from darch 1988 to April 1989
and the animals cxamined are listed in Table 2, Amona the animals trapped and
examined, the gerbils predominated followed by ground squirrels and ilile grass
rats. In general, an increase in the number of rodents was observed following
periods of seasonal rainfall (August, October, Hovember, December and January}
and a decrease in the population size was observed immediately after the rains

(idarch, April, iay, Jdunc, July and September) (Fig.2).

In the three villages (Goynada, Calga and Foro), therc were 50 dogs
recorded, Forty-one of thesec were caught and examined for Leishmania

infection,

The total number of animals sacrificed and examined to find the reservoir
host (s) of VL in the Aba Roba endemic arcas since Dec, 1985 (Gemetchu,
unpublished data, pers.comm.) up to the present study are shown in Table 3.
Using the available sources of information, the wild-caught animals, the
rodents in particular, were identified. The results of such an attempt is

indicated in Table 4.

The present findings record the isolation of flagellates from tissus and
cardiac blood cultures of two ground squirrels and a Leishmania sp from the

spleen culture of another ground squirrel (Table 5). to parasite werc
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recovered or isolated from the rest of the animals examined py both the
cutture method and/or by smear preparations. Subinoculation of ground tissue
suspensions from some of these wild-caught animals into a few laboratory
rodents did not show any natural infection either (Table 6). Similarly, all
the experimentally inoculated rodents showed no L. donovani infection (see

Table 7}.
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From the Aba Roba peasant association {Southwest Ethiopia)

B AR

Common name  Speciesname  March April May Juse July August  Sept. Oct. Nov. Dec. Jan. Feb. Mareh Apml 7o ozl
Garb.;l Tatera r-obusta: 5(3)  7(s) 7(4) 5{4) 5(6) 4(4) 6_(‘5) 5(1) 1¢09) 6(7) 7(4) -(3) &3} 8(s aié‘;ﬁ;.
Sround squirrel Xerus cutdus  2(2)  2(2) kI¥3)] 5{3) 5(5) 2(2) 3(3) 5(7 5(4) 53 43 - £.3) 202 484
Spiny Mouse Acomys cahirinus 3(1) , 3(2) 1{2) 4(3) 2(3) 31} - 33y 1) 44 74 A3 13y -1y 31l2¢
Grass rat - Arvicanthis sp g - - - ; 2°3) 1(4) 32} 4(5) {4y 8(3) A3 33 i(8) 3F3E
Slack rat . Rattus ratius’ - 1(1) - 2(2)‘ 141) 42} 1=} 5(8y  ~{2) 27y s5(3) (23 - i1y 2&Ge:
Multimammatd ratc Mastomys 33) - - 33) My - - A2 ) A - - - 13803
o natalensis
Elephant shrew Elephantulus sp - ID - 3(3} 2(2) 1(-) 141) i1y 42 - - - 120
Genet cat Senstta sp 2(-} -(2) 20
Mongoose Helagale sp - - 1(1) - - - - - - - - - 2(2) 191 4]
Hyrax Hetarohyrax .S_E‘ 2(2) 203
Dog Canis famjliaris spian 5041
Sheep and goats 19 ' &\
Total/Month 1308 16035y 129y 17(18) 17(i8) 24{1¥)  12(14) 25(16) - 22(23) 28(23] 3s(21) 11}~ 17GE) B2law
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TABLE 3

Total Number and Types of Animals Examined from the
Aba Roba Area (Dec., 1986-April 1989)

Animal Dec. 1986- * April 1986~ * March 1988- Total
Sept. 1987 Feb. 1987 April 1989
Spiny mouse 26 12 29 .67
Grass-rats 9 8 35 52
Black-rats -~ 6 18 24
Praomys 34 13 12 59
Gerbils 10 2 68 ao
Elephant shrews 3 ~ 10 13
Ground squirrels 23 5 40 68
Hyrax - a 2 10
Mongoose 1 1 4 B
Genet cat - - 2 2
Dogs - 70 41 111
Sheep and goats - - 19 19
Total 106 125 280 511

* Data for Nec, 1986-Sept. 1987 came from Gemetchu ( Gemetchu unpublished
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TABLE 4
Species of Rodents Identified from the

Aba Raba Peasant Associlation

A
Species Identified Karyotype Analaysis ™ * Remark
Ground squirrel 2N NF Has also been recorded from segen
Xerus rutilus 38 76 (Yalden et al., (1876)
Spiny mouss 36 68 Yalden et al., (1976) have also
Acomys cahirinus reported it from Konso
Gerbils a6 70 Both large and small specimens
Tatera robusta have same Karyotype
Grass rat 60 /8 Unique in localization of hetero-
Arvicanthis sp. chromatin, Needs further 1identifi-

cation

Elaphant shraow 26 - Only one species, E. rufescencs
Elephantutus sp is known from Ethiopia. Has also

been recorded from Gamo Gofa

Yalden et al., (1978)

Pracmys natalensis - - Recorded from Konso (Yalden’
et.al., (1976)

Note: 2N
NF
*This species with 2N = 36 and NF = 68 was identified as_ﬂ.psrcivali Dollman

Diploid number of.chromoscmes

Fundamental Number,

from the Omo valley and is very akin to A.cahirinus (Mathey,19681}.




Table &
Flagellate and Leishmania Isolates from Ground Squirrels

ke R e e R RS W AT KA e A B W R A b b e e D D N NN W AN N R WS AR RN AR a4 Ak KA W SO RS M sy R MR KR KD WL AR MR AR WL 4R R e e em

Host of Place of Isolate Remarks
Origin Origin Designation
Xerus rutilus Galga Trypanosomes - Fast moving
, - kinetoplast
Xerus rutilus Galga Trypanosomas posterior to

the Nucleus

L e Rl R i R e e R e R ]

Xerus rutilus Galga Leishmania sp - slow moving
flagellates
in culture

D RS R A R e g S Y WA T AW BT G e S A G B e G N RN R WY A e G MY L A0 S B G G e AR A M N A A T S Y A e e e s Ry em e
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TABLE 6

Intraperitonsal Inoculation of Tissue

Suspension into Labhoratory Rodents

Type of Rodent Number Material Inoculated Result Remarks

Balb/¢ mice 2 Flagellates from +ve Culture Killed at 30 and
blood culture of a & smear 60 days post-
ground squirrel -vg lnoculation

Balb/c mice 4 Spleen suspension Culture Killed 80 days
from one Acomys and & smear Post-inoculation
3 gerbils (sickly -ve
locking)

Hamsters 2+ Spleen suspension Culture Killled 30 days
from laboratory, & smear Post-inoculation
inoculated Acomys ~ve

and Arvicanthis

White mice 2 Material from spleen Culture Killed 30 and
culture of a tve and 45 days post-
ground squirrel amear ingculation

-ve

* One of the hamster was found dead in the animal house and examined only

by impression smear,
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TABLE 7

Summary of experimental infection of captive wild rodents
infectoed intraperitoneally with 5)(108 promastipotes of

L.donovani (Aba Roba human strain)

Result

Group Animals Interval Days
Smear

Culture

*sp.BM.Lv.Bd sp.Bm.Lv.8d

Tatera 6 days -ve
Acomys
Rattus

Arvicanthis

£ =3 a3 a3

—

II. Acomys 60 days -ve
1 Rattus

2 Arvicanthis

III 1 Acomys 90 days -ve
1 Arviganthis

IV 1 Acomys 127 days -ve
3 Arvicanthis

-ve

~ve

Note: Sp = spleen; BM = Bone-marrows; Lv=s Liver; Bd = Blood.
Two Black rats died before they couwld be sacrificed.
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Ve DISSULTION

Fhe pomutation densilies of the 1n.al aemmals sere pol studt g, Thops
was no previous information on the abundance and species composition of the
mammals in the study area either. However, a fair number of animals wore
trapped using 14 traps per trip. Availability of food and sheiter, and
fluctuation in tamperature seam to have a direct effect on the distribution
and abundance of animals in the Aba Roba area. This can be seen from the fact
that following the rainy months when the vegetation cover is well developed

and food is made available the number of the animals trapped increased and

declined in the rest of the dry months{ Table 2 and fig., 2).

Relatively very few mongooses and ground squirrels trapped compared to
their obvious abundance in the field, This is because of the unsuitability of
the traps to catch thase animals, Horcover, the mongooses were difficult to
trap since they are timid and casily atarmed by human presence. The hyraxes
and the genet cats were caught by the peasants using local traps. The genet
cats are very rare and the hyraxes occupy rock-cliffs which were difficult to

reach,

As can be scen from Table 2, all the animals caught were not killed and
examined., Some died on the way to Addis Ababa and some after arrival in the
animal house. The long distancc (615kms) from Aba Roba might have exhausted
tne animals and changes encountered in temperature, food and habitat in Addis

night have been the causc for the death of some of the animals in captivity.
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Witd amimals in captivity oiten die of shock.

Senerally, from the total numoer of animals surveyzd in this study,
rodents arc the wmiost abundant and are closely associated with man as village
commensals next to his domestic animals (cattle for axemple). Domestic
animals were not included other than dogs in this study {except few coats and
sheep) since none have hHeen recorded anywhere as raservoirs of VL. In this
study the previous studies of Cemetchu and his associates, a total of 511
mamnals were surveyced. This shows that a fair number of animals from the area

have been examined surveyed or investigated.

Hundreds of rodents and other animals were examinad at different times in
Kenya (Heisch, 1¢33; ianson-Bahr and Southgate, 1964; fthutinga and WNgoka,
1983),1in the Sudan (Hoogstraal et al., 1%33) and to some extent in Ethiopia
(Haile and Lemma, 1577) in the last 30 years. 3But all investigations were
negative, in the sense that none of these¢ orevious workers were able to
incriminate the natural host{(s) of VL by isolating L donovani parasites from
:he animals they iﬁvestiqated. Such apparent absence of infection among
tild=-caught animals led some werkers to think that VL in some areas of East

frica is anthroponosis as in that of India.

However, the idsolation of L. donovani from rodents (Hoogstraal and

ietlein, 1964; Hoogstraal and Heyneman; 1969) and from Jackal (Six1 et al.,
27) in the Sudan, the revelation of this parasite in dogs in Kenya (Hogoka
d Hutinga, 1978 and {iutinga et al., 1980) indicate VL may frequently he is

onotic.  The demonstration of L. ma‘or from different rodents in Kenya
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(Heisch, 1957; Heisch et al., 195%¢ fiutinga and ilogoka, 1983) and from Hile
grass rats in Ethiopia (Haile and Lemma, 1977} further strengthened the
assumption that VL is zoonotic in many parts of East Africa. The isolation of
Leishmania parasites from ground squirrels in the present study would also
support this assumption, if they are ultimately shown to be L. donovani. The
possibility that the ground squirrel parasite is L. major (as in Kenya),

however, can not at present be excluded.

The trypanosome-like flagellates recovered from the two ground squirrels
in the present work, arc not yet characterized or identified. But using
characters such as the movement of the flagellates in culture and position of
the Kinetoplast from their smear preparation, the parasites were designated as
trypanosomes {Table 5}, From morphological observations, cultural
characteristic and preliminary data from DHA probes at the Armauer Hansen
Research Institute (AHRI), Addis Ababa, the isolates from the third ground
squirrel were identified as Leishmania sp. Culture was sent is sent to London
by Or Tamas of AHRI, for further confirmation and species identification. The
flagellates designated as trypanosomes arc cryopreserved in liquid nitrogen in

the Institute of Pathobiology for future study and identification,

One has to give name at least, to the animal from which he has isolated a
sarasite. Thus, the attempt made to identify the mammals investigated in the
sourse of this study 1is shown in Table 4 with the information on which such
identification is based on. To clarify the matter further, the identification
f the animals is based upon museum specimens (Natural History Museum, Addis

baba). The distributional data shown in Yalden et al:, (1976) and Kingdon
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(1574), of body measurements of the animals compared to the recorded values in
Kingdon (1974). Theg cytogenetic method of identification based on karyotype
analysis was made 1in collaboration with the Ethio- Soviet 8iological
Expedition team. This is used as the main basis of identifying the rodents in
this study. I hope this attempt will initiate a further identification of the

mammals in this area.

With respect to experimental inoculation of L. donovani parasites, I

, wers selected
- a few representative species of rodentsafor this purpose. Some of

these were elsewhere found naturally infected with L donovani (Acomy ssp.,

Hoogstraal and Dietlein, 1964; Hoogstraal and Heyneman, 1969; Rattus rattus,

Hoogstraal et al., 1963; El-Adhami, 1976; Bettinj et al., 1980; Arvicanthis

niloticus, Hoogstraal and Heyneman, 19569 and infested with L; major (Tatera

sp., Heisch et al., 1959; Chance et al, 1978}, In addition, the Rattus and
Arvicanthis sp were.a]so found capable of supporting parasite replication in
their visceral organs after experimental infection with L donovani parasites
(Shatry _et al, 1987; Gradoni et al., 1983 and Stauber _et al, 1966). It is
very difficult to state why the experimentally inoculated rodents in this
study did not show infection. Probably insufficient infective forms were
inoculated or the culture was too young and not yet in the late stationary
phase, when infected forms are introduced. CEither some of the rodents may not
e susceptible to the parasite under investigation at all or as described in
ytauber's experiment on gerbils, some of the rodents might have recovered and

ecome immune to the infection (Stauber, 1958).

Some of the fol]owing, or all, could be possible reasons why more
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Leishmania sarasites were not detocted in this study of the wild-caught

animals arc;-

i) The insensitivity of the technique due to scanty infection;

it)

iii}

Bacterial contamination, which inhibit leishmania growth;
COERLIVE wasdalL T, e B AR
The possibility of missing infected mammals, as the size of the traps
and their low number (10_traps/trip), were inefficient for many
mammals and insufficient to trap all the possible mammalian
reservoirs of infection and
As described by Stauber (1958) in an endemic area, all animals that

are exposed may not be infected,
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V.  CONCLUSION AND RECOMMEMDATIONS

It is not the first time Lcishmenia parasites were recovercd from ground
squirrels. Heisch (1957) isolated what later proved to b: L. major from a
ground sauirrel using inoculation of hamsters. in the proesent study,
Leishmania sp were isolated directly from X, rutilus using the MMM medium, It
is also the first time that Leishmania was isolated from a rodent in the Aba
Roba Peasant Association. Actually, this animal meets most of the criteria
set out in Bray (1983) for a good reservoir host (see the introduction
section). From my field experience the following can be said of this animai:

- it is found in large numbers and hence could be a good blood meal

source for the suspected sandfly vectors;

- it has a good contact both with man and the suspected sandfly vectors,

since it inhabits- termite hills found near human habitations which

are often inhabited by the probable sandfly vectors and

- it wanders through farm fields ( I saw a squirrel stealing sceds of

newly planted maize).

Further, the infection rate is 2.5% (one out of forty examined) in these
animals. According to Bray (1983), in order to call an animal a raservoir
host, the infection rate should be greater than 1¥%. Therefore, provided that
the identity of the isolate finally .. : . “3 is known and be identical to the
human isolate of L. donovani, we would only then be able to conclude that the

ground squirrel (Xerus rutilus) is the natural host of VL in Aba Rob.

In general to resolve doubts and confusions further extensive study work
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siiould bo made on aninal rcservoirs in tne Aba Roha Focus., Highly reiined
laboratory and {ield technigues should be ciployed,  The seasonal nopulation
dynaiics of the suspected mammalian hosts should also e determined, The
following are some points yvervmendad t» clucidate the status of mammals in
the maintenance and circulation of VL in Southwest Ethiopia in general at the

Aba Roba Fsasant Association area in particular,

1. The most sensitive and refined techniques such as the DMA probe and
monoclonal antibody techniques should be employed to the effect that
even occult infections could be detected, |

2. The use of different types and sizes of traps for hoth bigger and

smaller mammals would guarantec effective tranping.

3. The laboratory protocol of animal sacrificec and examination should be
made under strictly sterile conditions and experimental animals kept

alive for a longar period (important to six months where possible).

4, The population dynamics and species composition of other possible

mammalian hosts should be studied.

5. Studies should also be made to :: know which of the suspect animals
in the area are strongly attractive to the probable sandfly vectors.
5. Blood meal analysis of the probable sandfly vectors is also important

as it has some use in predicting the possible reservoir animals,
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Appendix 1

Climatological Data for Bekawele (Konso)
{dan. 19¢7 - Dec, 1988)

faan Maximun  idean Minimum Rainfall
*ith Tomperaturc Tamperature in mm Remark

{9) (“c)

SRy w ER R e owm e e e e P S R o B B g e e e e T R e T A M W A T ks k=P PE A e M T D My e W3 A e wm e ot

ary 25.4 30,3 17.5 18,9 21.5 18.8
uary 29.8 31.0 18.4 19.5 22.8 17.0
3 28.4 31.5 18.8 20.1 67.3 32.1
| 26.8 27.4 17.9 17.6 238.5 191.8
25,2 24.8 17.0 17.6 214.3 54,3
24.6 25.3 16.4 15,4 63.2 72.5

g 25,7 24,1 16,3 15.9 3.3 77.8

st 27.0 25.9 16.3 16.8 9.4 50.4
<mber  28.5 26,3 17.1 16.6 47.3 142.2
ber 27.8 26,7 17.4 17.0 105.5 §8.56
mber  27.5 28.5 17,5 17,2 28.6 14.1
mber  30.1 29.31 18.1 17.4 18.0 11.6

urce -~ The National fcteorological Service, 1988)




