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ABSTRACT 

A cross sectional study on cocciodiosis and cryptosporidiosis in small ruminants at 

ELFORA export abattoir and in & around Debre-zeit was conducted from October, 2005 

to February. 2006. In this study, attempts were made to detennine the prevalence and 

intensity of Eimeria and Cryplosporidillm infection in sheep and goats. More over. 

potential risk factors associated with the infections and the species of Eimeria and 

Cf)prosporidillm incriminated in the infect ions were identi tied. A total of 1152 faeca l 

samples (384 from animals intended for slaughter at ELFORA export abattoi r and 768 

samples from those reared under extensive condi tion of Dchre-zeit and its surrounding 

areas) were collected and examined by faecal flo tation using concentrated sugar sol ut ion 

(Sheather's sugar solution) to detect the oocysts of Eimeria and c,yptosporilldillm 

species. Faecal samples suspected of O),ptosporidillm were also examined under a 

microscope using modified Kinyoun acid· fas t staining technique. Measurement 

(Micrometery) of oocysts to identify the species involved in the infections and 

detennination ofoocysts per gram of faeces (O PG) were also conducted. Out of the 1152 

faecal samples collected and examined. 346(49°'0) ovinc and 173(38.5%) caprine were 

found to be infected with Eimeria species. Only four (0.57°0) faecal samples collected 

from sheep were infected wi th Cryptosporidillf1l (mdcrsoni. At Debrc·Zeit and its 

surroundings, 37.8% and 0.5°0 prevalence of Eimeria and Cryprosporidillm infections 

were respectively regi~iered . While 59.6°'0 and 0 prevalence of Eimeria and 

O)'prosporidillm infections were recorded respectively at ELFORA. Stalistically. a 

significant variation (P<O.OOI) in the prevalence rate of Eimeria infection between the 

study areas. between animal hosts. among the months of the study period and between 

difTerent age groups was observed. However. there was no significant difference 

(P>O.05) observed in the prevalence rate of Eimeria infect ion between the two sexes of 

the study animals. There was no significant variation (P>O.05) observed in the 

pre\,alence of CrYPlosporidiwJl infection between (he two study sites. animal hosts. 

animal sex, between age groups and among the months of the study period. There was no 

significant variation (P>O.05) observed in the mean OPG values of Eimeria between the 
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two age groups of the study animals. High and low mean OPG value of Eimeria oocysts 

in November and December were respect ively recorded. 

KEY \VORDS: Coccidiosis! Cryptosporidiosis /Small rumi"antsiELFORA e.l:port 

abanoir/ Debre-Zeit & its surroundings 
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I. INTRODUCTION 

Africa has a high population of 205 million sheep and 174 million goats representing 

approximately 17% and 31 % of the world total small ruminant population respectively 

(FAO, 1990). The! population of sheep in sub-Saharan Africa is estimated at 127 million 

head. while that of goats is estimated to be 147 million (Winrock, 1992). Indigenous 

sheep and goat breeds constitute over 95% of the small ruminant population of Africa. 

TIleY are owned by the majority of smallholder rural fanners for whom this resource is 

critical for nutrition and source of income. Sheep and goats are highly adapted to broad 

range of environments and can utilize a wide variety of plant species and are thus 

complementary to cattle and camel production (Rcge. 1992). 

Ethiopia with its great variation in climate and topography possesses one of the largest 

livestock populations in the world. It is estimated Ihal 35.1 million cattle. 12.2 million 

sheep. 9.5 million goats. more than 4.5 million equines and 30.1 million poultry are 

found in this coumry. Of the total sheep population in Ethiopia. 75% are raised in the 

high lands with altitude of above 1500m a.s.l. sustaining 92% of the human population. 

The rest 25% are reared in the low lands. Goats are widely distributed in all climatic 

.mnes but with a high concentration in dry areas (ELSMA. 1999). 

In spite of the huge small ruminant population in Ethiopia however, under developed 

infrastructure coupled with poor management practices. low nutrilional slatus. poor 

genetic makeup and diseases considerably affect the productivity of this sub sector. The 

share of parasitic diseases in this regard has been of paramount importance. Losses from 

livestock production due to parasitic diseases are very high both in developed and 

developing countries (Agemang et al., 1995). Among parasi tic diseases. coccidiosis due 

to different species and cryptosporidiosis due mainly to c,)'Ptosporidium parl'um arc 

important protozoal diseases responsible for low productivity and mortality in small 

ruminants especially in young ones. Coccidiosis is a parasitic disease caused by an 



intracellular protozoa in vertebrates and invertebrates. The disease is o f economIC 

importance affecting birds, cattle, sheep, goats and other domestic animals (Levine, 

1985). In sheep and goats, coccidiosis is caused by parasites of the genus Eimeria and is 

an important disease especially in pre-weaned and recently weaned lambs and goat kids. 

While nearly all animals are exposed to Coccidia, they may not show signs of disease 

(Pout el al., 1973). This condition known as sub cl inical coccidiosis has a significant 

impact on the ecollomics of animal production. causing a reduction in weight gain and 

feed efficiency and increased susceptibility to other diseases. Clinical coccidiosis results 

in even higher financial losses to producers because of medical treatment costs. a more 

sever ctTect on growth pcrfonnance and sometimes death losses. 

Clinical coccidiosis in domestic animals became an economically important problem 

with the introduction of intensive rearing systems. Diseases oul breaks were associated 

with high stocking density. very poor weather conditions and usc of restricted areas to 

supplement the flock with extra food (Deam and Throp. 1939). Lambs 10 lambing pens: 

IIltenSI\C grazing areas and feedlots are at great risks of coccidiosis as a result of 

shipping. ration change. crowding stress. se\ ere \\ cather and contamination of the 

em'ironment \\ uh OOCYS1S from ewes or other lambs. Kids appear to be much more 

susceptible 10 coccidiosis acquiring Ihe infection through ingestion of sporulated oocysts 

of Eimeria specIes (Urquhart ef al .. 1996). 

Cryptosporidiosis. caused by (he genus Ct),pfosporidiwn. is another lI11portant protoloal 

disease of young anunals and humans with a cosmopolitan distribution. Contrary to 

coccidiosis. the disease is not host speci fie and affects sl.!veral species of anl1nals 

(Urquhan el al .. 1996). In addition. the parasite lacks organ and host specificlIY and is 

reSistant to \ anou~ anti microbIal agents. Cr)prosporidmm has the abili t) for 

autoinfection and occupies a very unique location within the host cell membrane 

(Tizipon e[al .. 1983). 

As to the distribution of these infections, several reports were made from different 

countncs. For instance. Majcwska el al. (2000). reported a 10.1 % prevalence of 
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Cryplosporidillm species in sheep in West-central region of Poland; 98% infection rate 

of Coccidia in populations of goats in Australia and 20-40% mortality rate of coccidiosis 

among kids on different fann s in Zimbabwe have been documented (Radostiti s el al., 

1994). The diseases are also important in other species of ruminants. In the USA. 50% of 

dairy calves shed oocysts of Oyprosporidium and the parasi te is present on more than 

90% of dai ry famls in the continent (Anderson and Hall , 1982). In a study conducted in 

North-West Poland. Pilarczyk and Balicka-Ramsiz (2000), reponed 27% Cind 49.6% 

infection rates of coccidiosis in dairy cows and calves. respectively. In Ethiopia. Kebadu 

(1998), reponed a 20% prevalence of Eimeria bovis in calves in Debre Zeit smallholder 

dairy fanns. 

Worldwide. the prevalence of cryptosporidiosis in humans is 1 to 4.5% in developed 

countries and 3 to 20% in developing countries. Estimated infection rates in AIDS 

patients range from 3 to 20% in the United States and 50 to 60% in Africa (Juranek. 

1994). 

In Ethiopia. though some works have been conducted to detenni ne the prevalence and 

economic significance of coccidiosis in poult ry and calves. there is no documented repon 

of coccidiosis and crj''Ptosporidiosis in small ruminants. These might partly be due to the 

inadequacy of sophisticated diagnostic facil ities especially fo r the diagnosis of 

c,)prosporidillf1l species. and partly due to the underestimation of the significance of 

Ihese diseases in small ruminants by animal health professionals. Therefore. the 

objectives of this stud) are: 

1. To dctemline the pre\'alence and intensity of Eimeria and CrYPlOsporidium infections 

in sheep and goats. 

2. To identify the species of Eimeria and c,,)prosporidillm incriminated in the infections. 

3. To idcntify factors infiuencing these infcctions. 
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2. LlTREATURE REVIEW 

2.1 Historical perspectives 

Coccidiosis as a distinct clinical disease of cattle was described by Zum in 1878 (Ernst 

and Benz. 1981). Zurn observed coccidian intracellular stages in sections of intestine 

from a calf that had died of enteritis and sent from Switzerland. The disease encountered 

was given the name rote Ruhr ("red dysentery'"). Unfortunately Zum did not give a 

detailed description of the parasite stages that he saw and hence presenl- day 

investigators cannot distinguish that species from the other species. which are now 

recognized from cattle. 

CI)'prosporidillnl was first described by Tyzzer (1907). when he isolated the type 

species. which he named Cr)pfOSporidilim muris, from the gastric glands of laboratory 

mice. He latter published a more complete description ofrhe life cycle in 1910 and both 

asexual and sexual developmental stages were described to culminate in the fannatian of 

unique spores containing 4 sporozaites nOt enclosed within secondary spores 

(sporocysts). Tyzzer (1912) found a second isolate. which he named Cryplosporidiul1J 

parl'f{m, in the small intestine of the same species of laboratory mice but they were 

smaller in size than 0YPlosporidium I1Illris and their development was confined to the 

small intestinal epithelium, 

Infection by 0TPlOsporidillm species 10 cattle was first reported by Panciera et al. 

(1971) in the intestines of diarrheic calves. However. due to its association with other 

bacterial and viral enteropathogens. it s role as a primar) pathogen was not established 

until the 1980's when Tzipori el al. (1980) attributed an outbreak of neonatal diarrhea in 

calves to parasitization by Cryplosporidillm alone. From 1983 onwards, with the onset of 

the AIDS epidemic. Cryplosporidillm emerged as a life threatening disease in humans. In 



1993, it reached the public domain when it became widely recognized as the most 

serious and difficult to control, cause of water born related diarrhea (Mackenzie e( al.. 

1994). The first glimpse of the seriousness of Cryptosporidium in mammal s, mainly 

calves were provided in the late 1970s. Until then. c,YPlOsporidium was mostly 

identified histologically in infected gut sections or in biopsy specimens and was 

considered to be an opportunist ic protozoan that caused a few or no symptoms. At 

present, O)'plOsporidiwlI infection is a well -recognized cause of diarrhea In 

immunocompitant and immunocompromised humans and other animals of agricultu ral 

interest through out the world (Abrahamsen, 1998). Only c,}plOsporidium pmi1um is 

known to be associated with diarrhea in neonatal ruminants (de Graaf er al., 1999). 

2.2 Taxonomy/classification 

Taxonomically. c,)'prosporidiwlI belongs to the Phylum Apicomplexa (which posses an 

apical complex), Class Sporozoasida (which reproduce by asexual and sexual cycles. 

with oocyst fonnation). Sub class Coccidiasina (with a life cycle involving merogony. 

gametogony and sporogony), Order Eucoccidiida (in which schizogony occurs). sub 

order Eimeriina (in which independent micro and macrogamy develop). Family 

Cryptosporiidae (contain four naked sporozoites within oocysts but no sporocysts) 

(Tzipori and Ward. 2002).The same classification holds true for Eimeria except that the} 

belong to a different family. Eimeriidae and the Genus Eimeria (Upton. 2003). Members 

of the family Cryptosporididae are also homoxenous. but they differ from the Eimeridac 

in that they develop just under the surface membrane of the host cell or within its brush 

boarder rather than in the cell proper. In addition. their meronts have a knoblike 

attachment organelle. and the microgametes lack tlagclla (Levine. 1 (85). 

2.3 Basic biology and characteristics of CryplO!JporidiulII parl'U'" 

Many aspects of the biology and nature of OYPlOsporidium interaction wi lh the host cell 

remain unclear. While there appear to be clear differences among isolates of 
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Cryptosporidium obtained from different sources, these differences at present are 

difficult to fully characterize or define phenotypically for the purpose of host specificity 

and speciation (Tzipori and Ward, 2002). The two major obstacles that hinder progress in 

this area are the inability to cont inuously propagate the parasite in vitro and the inability 

to cryopreserve the parasite, as the case with the majority of microorganisms. 

ClJlptosporidium pan'um appears to make little etfort to evade the immune system of 

the host. Many of the surface proteins, glycoprotei ns and phospholipids are strongly 

immunogenic. far more so than traditional enteric Coccidia. and many molecules on the 

surface of both sporozoitcs and merozoites are antigenically cross-reactive. The success 

of the parasite appears to be in its ability to develop rapidly and flood the environment 

wit" oocysts (Upton. 2003). 

Oyptosporidillm parmm exists in two distinct species; Genotype 1 (or genotype H for 

human) is temled Oyplosporidillm IIominis and is exclusively a parasite of humans (with 

a few minor exceptions) and Genotype 2 (genotype C for calf) is considered the 

traditional Cryptosporidium pan"WlI and occurs in a wide variety of animals. including 

humans. The fonner species tends to be morc agb1fessive in humans with a patent period 

(the length of time oocysts are shed in the faeces) nearly doubling that of genotype 2 and 

avcraging just less than 2 weeks. Rarely. both species can be found infecting the same 

person or animal. Genetic markers on different chromosomes reveal there is little or no 

mixing between the two (i.e. isolates which are composed of mixed genotypes arc not 

found), strongly supporting the notion that two distinct (but morphologically identical) 

species exist (Tyzzer. 2000). 

2.4 Specifici~' of Eimeria species 

Eimeria species demonstrate both site and host specificity: but to somewhat different 

degrees. The majority of species. for which endogenous development is known. undergo 

development within certain cells of the gastroi ntestinal tract, but not all species arc found 

in this location. Once within their specific organ system of choice, Eimeria species seem 
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to be limited to speci fi c zones within that system, specific cells within that zone, and 

specific locations within those cells. Thus one species may be found onl y in the middle 

third of the small intesti ne and another onl y in the cells of the cecum. Within their 

spccific region, onc species may be found only in the cells at the base of the crypts of 

Lieberkuhn, a second species in epithelial cell along the villi and a thi rd species in 

endothelial cells of the lacteals in epithelial cell along the vill i. Some species develop 

below the striated (microvillus) border of endothelial cells, but above the nucleus. others 

below the nucleus and a few within the nucleus (Duszynski and Wilber. 1997). 

The degree of host specificity seems to vary between host groups: it has been studied 

best in mammals. and to a lesser de,61fec in birds. especially domest icated stock/flock 

animals. Eimeria species from goats cannot be transmitted to sheep and vice versa 

(Dougald, 1979: Lindsay and Todd. 1993). but Eimeria fTom cattle (80S) are found to 

infect American bison (Bison). Thus. numerous biotic interactions. particularly the 

genome of both parasite and host, must contribute to the host specificity. or lack thereof. 

atlributed to each Eimeria species. 

2.5 Etiology 

Coccidios is 

Coccidiosis is contagious enteritis of predominantly young animals caused by infection 

with Eimeria species characterized by diarrhea and dysentery. ancmia. inferior growth 

rates and production (Blood and Radostitis. \989). It has been thought for many years 

that the Coccidia of sheep and goats are interchangeable. However. this is not the case 

for all species. Hence the species of clinical importance in sheep are Eimeria ovilla. 

Eimeria ahsata. Eimeria crandallis and Eimeria parm (long and Joyner. 1984). In 

goats. species of coccidia. which are responsible for causing coccidiosis. are Eimeria 

ar/oillgi, Eimeria cizresrensclli and Eimeria lIillakohiya/..imovae (Soulsby, 1982). 

Moreover. multiplc infections comprising more than a single species of Coccidia are the 

rule in natural infections (Parker and Jones. 1990). In faecal surveys in sheep and goats. 
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the prevalence of multiple species can be as high as 95% and 85%, respectively; where a 

single species of Coccidia may be the major pathogen but others probably contribute to 

the disease (Kennedy and Kralaka. 1987). The di fferent species of Eimeria have oocysts 

varying in size and shape. For instance, Eimeria ahsata oocyst is ellipsoidal in shape and 

in average measures 33x24J.lm; Eimeria falleri is 29x2 1 J.lm in size and it is ovoidal In 

.hape (Jensen. 1988, and Richardson and Kendal, 1963). 

Cryptosporid iosis 

Cryptosporidiosis is caused by a minute. colorless and transparent protozoal parasite 

called Cryptosporidium.The genus OJ'Ptosporidillm is currently differentiated in to valid 

species based on their genetic profile and the species of the host from which they were 

originally isolated. Out of the thineen valid species of Oyprosporidillm that infect 

animals and man. only two species namely CI)plOSporidillm parvlllll and 

c,)'prosporidillm andersoni are involved in causing disease (Xiao el al.. 2004). 

c,JPlOsporidiur1I parvum. measuring 5.0x4.5J.lm in size. infects the small intestine of an 

unusually wide range of mammals including humans. and is the zoonotic species 

responsible for approximately one half of human cryptosporidiosis (Tyzzer. 2000). 

Cr)ptosporidillm andersoni infects the gastric glands of laboratory rodents and several 

other mammalian species. It is only rarely known to infect humans (Fayer. 1997). This 

species of Cryprosporidium is a bit bigger in size than CryplOsporidium parmn/ and 

measures 7 ... h5.6Ilm (Bowman. 1995). 

2.6 Life history 

Eimeria species 

The life cycle includes both asexual and sexual multiplication. Sexual multiplication 

culminates in the fonnation of oocysts. which are discharged with faeces. and in the 

development. within each of these oocysts. four sporocysts each containing two infective 

organisms. sporozoites exist. If the infective sporulated oocyst is ingested by a suitable 

host. the sporozoi tes emerge and each may enter an epithelial or lamina propria cell. 

round up as a trophozoite. grow larger and become a fi rst generation schizont (meront). 
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The schizont produces first generation merozoites that burst the cell and invade fresh 

cells to become second generation schizonts. A merozoite produced by the final 

schizogony enters a fresh host cell and develops in to either a male or a female 

gametocyte or developing sex cell. 

The female gametocyte (macro gametocyte or macrogamete) enlarges. stores food 

materials and induces hypertrophy of both cytoplasm and nucleus of its host cel l. \Vhen 

mature. it is called a macrogamete or fema le sex cell. 

The male gametocyte (microgametocyte or microgamete) undergoes repeated nuclear 

division and becomes multinucleate. Each nucleus is finally incorporated in to a 

biflagellate microgamete or male sex cell. The microgametes fertilize macrogametes to 

fOnTI zygotes. A wall fOnTIS about the zygote by the coalescence of hyaline granules at its 

periphery to fonn an oocyst. The oocyst is released by rupture of the host cell and passes 

out with the faeces to undergo sporulation (Bowman. 1995). The life history of a typical 

Eimeria species is shO\\ n in figure I below. 

Development of the Eimeria oocysts to the infective stage is dependent on suitable 

temperature. oxygen and moisture. In generaL sporulalion of oocysts is most rapid at 

28°C to 31 1lC. Low temperatures ofO(>C to 5°C retard sporulation. but it will then occur 

when the temperature is increased (i\ lary, 1990). 
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Figure I Life cycle ofa typical Eimeria species (Bowman, 1995) 
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Cryptosporidium species 

Infective. thick- walled oocysts containing four sporozoites are discharged in faeces and 

serve to disseminate the infection. The thick- walled oocyslS remain viable for months 

unless exposed to extremes of temperature (below 0 °c, above 65°C) and desiccation. 

Unlike Eimeria and Isospora species. which are intracellular. Cryptosporidium species 

are intramembraneous and resides within the brush boarder of the intestinal epithelial 

cells. When ingested by a suitable host. the thick walled oocyst excysts to release the 

four sporozoites that invade the micro \~lIous boarder of the gastric glands 

(Cryptosporidium muris) or lower half of the small intestine (Cryptosporidium paf\'Um). 

In the parasilophorous vacuoles of the micro villous boarder. the Cryptosporidians under 

go schizogony, gametogony. fertilization and sporogony. 

About 20°,'0 of the oocysts produced have thin walls that break in the gastrointestinal 

lumen thus releasing their sporozoites. which in tum reinvade host cells. Therefore. the 

thin walled oocysts pro\lde the mechanism for autoinfection that accounts for the 

chronicity of cenain immunesufficient hosts and lethal hyper infection in Immune 

deficient hosts. The other 80~o are thick-walled oocysts that pass out with the faeces 

(Bowman. 1995). The life history of this parasite is indicated in figure 2 below. 
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Figure 2 Life cycle of cryptosporidium species (Bowman, 1995) 
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2.7 Epidemiolog"v, source of infection and transmission 

Coccidiosis 

COCCidIosis occurs universally but is of most importance where animals arc housed or 

confined in small areas. Shipping. ralion change and severe weather are also considered 

to be predisposing factors to coccidiosis. All domestic animals arc susceptible but the 

coccidia are in general host specific and infection does not pass readily from one animal 

species to another nor does cross immunity bctween species of Coccidia occur. Clinical 

disease is 1110S1 common in cattle and sheep in which oU{ breaks occur (Radostitis el al .. 

1994). 

Clinical coccidiosis of sheep and goats occurs mainly in young lambs and kids and there 

appears to be an increasmg prevalence under conditions of intensive husbandry. Lambs 

are usually affected between four to seven weeks of age with a peak infection around six 

week . The out breaks reponed ha\ e occurred where ewes and lambs \\ ere housed in 

unhygicmc conditions or graLcd intensivel). Transmission is faecal-oral. either directly 

or indirectl) via contaminated water or food washed or irrigated with faecally 

contmninatcd wmer. Un like Cryplsporidia . older animals usually ser.e as earners of 

Coccidia and continue to pass oocysts in the faeces to the environment ( oulsb). 1982: 

Kennedy. 2001) which result 111 a build-up oftnfcction in yards. barns and on pasture. so 

that severe and fatal coccidiosis may occur when a new batch of calves. lambs or kids is 

placed on pasture or in yard \\hich hitheno has appeared perfectly safe (Soulsby. 1982). 

The feeding of concentrates in stationary trough. around which has occurred hea\') 

contamination with oocysts can also be a precipitating factor. In the USA. coccidiosis 

has occurred when older lambs are confined in feedlots aftcr \\ eantng as :1 result of stress 

which IS associated with shipping. sudden changes in Tallon and \\ cather and over 

cro\\ding (Radostltls el al .. 1994» . Coccidiosis can also occur tn free-ranging conditIOns 

resulting from weather tress crowding around a limited water source as may occur 

during drought periods. which concentrates the hosls and the parasites within a restricted 

area (Aiello and Mays. 1998 and Ernst and Benz. 1986). In spring-lambing flocks in 
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Western Europe. infection of lambs results from oocysts, which have survived the winter 

and from those produced by ewes during the peri parturient period (Urquhan el al., 

t 996). Coccidiosis usually is sporad ic during the wet seasons of the year, but may occur 

at any time in animals confined in feedlots. Sever losses have been reported in cattle 

confined in feedlots during periods of extremely cold weather (Aiello and Mays, 1998). 

The disease can be a problem ot any time 3S long as conditions of adequate moisture 

exist for the survival and development of oocysts. 

Goats appear to be very much susceptible and coccidiosis is a serious problem in raising 

kids in many goat herds. Cl inical signs typically follow weani ng by two or three weeks 

but coccidiosis should be suspected whenever diarrhea is observed in kids older than two 

weeks. Weaker, heavily infected kids are likely to die. the stronger less heavi ly infected 

survive but fail to grO\\ nonnally (Bowman. 1995). Acute coccidiosis may occur in 

animals of any age when their resistance is affected by intercurrent disease or inclement 

weather (Blood and Radostitis. 1989). 

CrYPlOsporidios is 

Cryptosporidiosis has been recognized worldwide primarily in neonatal calves but also in 

lambs. goat kids. foal s and piglets. Older animals generaJiy develop poor infections. This 

disease mainly affects animals between the first and third \\eek of life. The infection 

originates even in the first twenty~four hours of life when the newborn animal ingests 

oocysts of lhe parasite (O· Donoghue. 1995). Although adult animals arc considered 3S 

excreters of Cryptosporidium oocysts. their importance as sources of infection for the 

young remains questionable since oocyst excretion by adult animals was similar in herds 

with serious problems of Cryptosporidial neonatal diarrhea and in those with out 

(Anderson and Hall. 1982). 

An increase in the prevalence of cryptosporidiosis during certain seasons has been 

reported by some authors. related wi th high rainfall or the number of births (Garber el 

al., 1994; Mohamad el al .. 1999). In a Canadian study ofbecfealves, higher prevalence 

was found in winter and spring, the period related to calve season and consequently the 

14 



period with the greatest number of calves III the high-risk group (I.) weeks old) (de 

Graat" eI af .. 19(6). 

Th\! ooeysts of Cr)'lJlosporidilllll can sporulate withlll the host cell in contrast to DOCysts 

of Eimeria and Isospora species whi ch do not sporulate until they arc passed out from 

the host and they are infectivc when passed in the faeccs. The thick walled oocysts are 

r~sistant to most disinfectants including chlorine ba~t.:d compounds and can survive for 

sc\ eral months III cool and moist condi tions (Blood and Radostits. 1989). Very high 

concentration of disinfectants ma) bt:: effective. but such Icvels arc not practi ca l for watcr 

treatment. Thc~ are quite C01111ll0n in ri\'crs and lake:;.. espccially \\ here therc has been 

~e\\'agc or anImal contt1minatlon. 

Since the parnsllc can cross host species harriers. IIlti.!clions III domcstic animals. \\ ild 

lite spccie~ and compallion ammals must be regarded as possible rcscf\ 'o irs of infection 

(Bll)od and Radosllts. 1989). Cnprosporidillnl Ooc~ ... b arc rdcased in large 4uanlilic ... 

Ii'om cliJli(:all~ inf"L'ctl.!d c3h C5 and humans (more than 10 111 during ncutc or chromc 

mti.!cliol1s). and less from other :;.pccies of animal .... Human and (lalr~ efllucnts arC' 

pwhably the most lI11portant sources of cJ1\'ironmclll and surface water contamination 

(Til pori and \\'ard. 1(02). 

('ryptn"pomlin ... ls I~ transmitted h~ IIlgc~tion of ooc\'~t ... excreted III the faeces of mt~cted 

humans or aJmTIuls. I·knee int\!ction can be tran<;l11ltlcd from person 10 person. through 

mgl.!~lIon of eonlamiTlat~d water (drinkmg watl.;r and \\ili~ r uscd fix recrcatlonal 

Pllll'O~I!.') or fnod. from al11l1lal [(l per~on. or b~ contact with facl.;alc) contallllllatcd 

1.;11\ Ironmcntal ~urface .. (Petersen. 1992). 

2.8 P<l tho~cncs i s and clinical findin gs 

Coccidiosis 

The Coccidia of domestic alll111als pas:>. through all stages of their Ii f'C cycle in the 

alllllcntary mucosa and do nOI imade other organs although sch17onl :'; ha\ c been found in 
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meselllenc 1~111rh nodc"i nf sheep and g03l~ (Blood and Rado~tltis. 1989). Then! ha\c 

also been "ic\cral rcport~ ofhlilar) COCCidIOSis \\llh h\er failure in da lr} goats (Susan. 

PN ') fjmt.'I"lcI mducc"i changes m the intestmal mucosa. the SC\cnt) of\\hich IS related 

to the location of thc para"iltes \\ ithln the mucosa. Thl! pathogenic IC"lOns arc mainly 10 

ccacum nnd colon or hC3\ II) mt'ected lamb~ The lesIOns C3u~e local haemorrhage and 

llcd\!T113: \'lllu~ 3troph) may be sequel resulting In malabsorption. LOiS l"i kno\\n about 

the problem of coccidIO"I'" In goat .. c\en thClugh oocyslS art: frequcntl) recorded fwm the 

faec6 and onc ... pec\I;! ... EUllcria arioUlf!,i. ha ... been reported 3 ... causing se\ ere pathnlogy 

ILrquhurt£'IClI.19Q6). 

The climcal .. ~ndroJ11e ... cau-,cd by \anous COCCidia are slIndar 10 all annnal specie>; .Thc 

tif'1 "'Ign 01 dIOll\.Ill.:oCCldwsl'" h usually the ... udden On"'Cll,r ... c\cre lharrhea \\l1h foul 

'ml.:i1mg. 11uld faecc ... contammg mucu"i and hlood. In group:. nf lamb ... rai:-cJ and fed 

undl'r mten,ltied CClndltil1ns. the ma)N ~hOlcJ.I tindmg..; mJ~ hI? mfcnor gn)\\ th rate. 

gr.lI.Jual on"et of \\t!Jknl? ....... mappet3nce. re,um\:len~y. ClllaCIJ.twn and death \\ Ith a c~)uT'c 

of I·.~\\e~k .. lBI,l,xi and Rado-,uus. 1989). If a young kid i ....... uddcnl~ c"\pt."hed to many 

"PlIrulJtN O()C~:.b It mJ~ \:Iccome .... c\crely III l · ~ \\!'!ch later It Will be olf teed. li ... tle .... '. 

and \\ \!ak It ma~ aJ..;" :.ho\\ abdommal pam hy crymg or g~ttlng up agJm a ........ 0'1n a .... It 

h~:. Olmn. DIJrrheJ heginS pa,t~. then hec(lme .... \\ater~. Tht.~ anllnal ma~ dehydrate 

r<lpldl~ and It ma~ c\en ht.' killed rapidl) hy a ... e\t.'rc i1l1ilck l1' CllCt:lt!U"I:. (Smith (./ af. 

1')'12 ). 

C r~ pt o~po rid io"i" 

(npl •. \P' IlJum: \' IOtl.:rl.:dlular hut e"\lracywpla ..... mh.: The pathogene ... t:. Ul dlarrhl'i.l \ ... 

unkn(1\\ n hUI thr \ Jry 109 de~'Tel;'''' of \llIou ... atrophy .... uggl..' ... ..., that the lhgc: .... tH1n and 

ah"'llrptJon of tuCId ma~ ht.~ Impaired re..,ulung In diarrhea There 1~ 411 ... ,) e\ Idcnce of 

hypc:rpld!'tll': crypt C'plth~hum \\hll.:h along \\lIh damaged \llll1U .... epithelium Jnd atrophIC 

\ Ill! mdH.:all..':. that the k"'lon~ dc:\ dop <Co a rc ... ult of accelerated destruction or h.1~:. ralher 

th<tn dccrcJ .... cd production l,r epithelial cell ... t Blood .md Radll'tlt .... I Q 9). 
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The facces of di seased animals are usually foul smclling. yellow in color and the 

consistency ranging from pasty to liquid. These symplOllls generally persist for 3·5 days 

in the midist cases and for 1·2 weeks in the more serious presentations (Riggs. 1997). 

In addition to diarrhea. the affected animal s also show a loss o f appetite as a 

characteristic sign o f the disease. The dimini shed milk intake is very marked at the start 

of the process and the animals can evenlUally reject feeding. This and the reduced 

utilization of nutrients by the damaged intestine cause the affected individual to lose 

weight (Troncoso. 1992). 

2.9 Di agnos is 

Coccidios is 

Diagnosis of coccidiosis is based upon the history (stress. high exposure). presence of 

clinical sign~ (umritiiness. di~tn"hea). the prc.;;ence of large numbers of oocysts in the 

faeces and IIltestinal lesion~ at necropsy (Hall. 197""'). For spet'illc diagnosi!'> of the 

parasite. one should dcpend 011 morphological id~nlification of the oocysts in ... ugar 

flotation concentrates of faeces: micrometry: and sporulation of the oocysts in 2.5 0 0 

potassium dlchromalc solution (BO\\111an. 19(5). HO\\c\cr. diagnosis will often be 

missed if onc relic!'> only on findings oocysts IJ1 the faece .... There may be none there at all 

in the acute :..tage of coccidiosis. Silnilarl!. the mere pre"'i!!lCC of oocysts in the faeces I!'> 

not proof that coccidiosis is prt:scnl. To be surc ora diagnosi". scrapings should be mack 

from the alTected illlcstinal mucosa and cxamll1ed under the microscope. It is not ~Ilollgh 

to look for oocysts: ho\\C\er. ll1er07ollcs and gamete:.. should be reeogni/cd (Lc\ me. 

1985). Some (If the imponant morphological fcatun:.'s of Eimeria <;pecic" are presented in 

Anile,> 4. 

In lambs which had pre\ iOll~ contact with Coccidia and which may be relati\ \,.'1) 

immune. OIher causes of diarrhea such as E. coli. Salmonella species. Clostridium 

per{ringens type C and helmclllhiasis should bc considered (Blood and Radostits. 1989). 
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Cr~ plosporidiosis 

Dim!nosis of cryptosporidiosis is based on epidemiology of the disease, microscopic 

identification of sporulated oocysts in the faeces which could be accompl ished by a 

simple scmi quantilali ve microscopic slide iloatalion (MSF) method using modified 

shcather's sugar solution (Abassei el al.. 2000). Diagnosis can also be done by 

histological examin.uion of intestinal ti ssue (gross pathologic lesions are not common) 

where it may reveal atrophy of the villi in the small intestine. 

O:rplOsporidium oocysts arc difficult to sec on faecal slides becau:.e they are colorless. 

transparent and \cry small in size. The oocysts \\ ails have a pinkIsh hue that helps in 

finding them. Phase contrast microscopy is helpful and a numher of staining procedures 

(;"lethykne blue. Giemsa stain. iodine wet mount and modified K inyoun acid fast smear) 

ha\ e been recommended to increase the optical contrast and stain confu.;;ing yeasts 

diffcrcnllall~ (BO\\111an. 1995). 

A more accurate diagnosis is based on sophisticated staining tcchmqucs Including 

immunolluoresccncc. antIgen caplLlre ELISA. Pol~111erase Challl Reac tIon (PCR) 

(\\ 'eb~tcr ('/ al .. 1996): Gel c1cctrophorc'iis nnd \\'c:.tcm blotting (Lor~n/o c l al.. 1\)95). 

2.10 Immunity 

Coccidios is 

Sp\:!cdic ImmunIty to each COCCidian SPCCICS dc\ clop:::. after infection so that young 

animals e\.posed for Ihe lir:.t time arc often more 'iusceptible 10 a SC\ ere infection and 

clinical chsease than ()Ihcr annnal'i (R~ld()"llts ('/ al .. I 99-l). E\cn though rcsi ... tancc 10 

remfcctlon \\ llh h.-imeria .;;pccics lasted for at least ,;·6 months and possibl) longcr \\ a ... 

demonstrated b~ different researchers. the immllnit: was not complete (Solllsb~. 19H2) 

and thus. frequem reinfection i!.-. required to boost up illllllunit) (Blood and Rado<.,tits. 

1989). The mechanism of the Immune response is not fully understood. bu t H is thought 

to be a combination of cellular and humoral factors (Urquhart l ' llll., 19(6). 1I0\\('\('r. 

cellular il11l11unil) is prnbabl} more 1I11p0113nt in resistance against reinfectioll than 
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humora l immunity (Hughes. 1989. LA V, 19(6). Si ncc immunity to coccidiosis is species 

specific, animals recovered from i\ ccrtain species o f I~imeria arc at ri sk of infection by 

other species (Rebhun. 1(95) and the strcngth of immunity is different fo r the various 

speci es. 

Cryptosporidios is 

A \'ariet) of immune mechanisms have been implicated in host resi stance or 

susceptibility to infection. the modulation and eradication of active infections and the 

acquisition of prmection against subsl.'qucnt challenge (O'Donoghue, 19(5). Active 

infection!> in immunocompetent hosts are generally sclf·limiting and result in partial or 

complete protection against subsequent infection (O'Donoghue 1995: Abrahamsen. 

1(98). In contrast. se\ere chronic infections may develop in imlTIunoeoll1promised hosts 

with either congenital or acquired lymphocyte or gaml11aglobulin deficiencies there b) 

suggesting that both ccll·mcdiated and humoral responses arc invol ved in the resolution 

of inll:ctlons and de\elopmeIlt of protection. Other non·..,peci lie factors such as host age 

and nUlnllonal status have bCL'1l associattxl \\ ith 1I1cre~u.,ed suscepllbihty to dillieal Or 

chrclI1ic Infectiolls (O·Donol!huc. 19(5). 

2.1 J Trelltment, contTol and pl'e \ entioll 

Coccidiosis 

Prophylact ic Il1cdieallon of feed and water \upplies of feeder cah c:-. and lambs with most 

econolllH.:al coccidll .. l:,tats \\ ill control the disease and allO\\ the dc\ clupment (11' 

Immunity. C'OCCldlosi!:o IS a sci I' 1i1ll II IIlg disease and ciimcal s igns suhside spontaneously 

when the multiplication stage of the parasite has passed. Sulpha drug.s and amproliulll arc 

drugs that are Il1ost1~ used for th..: treatment of chllleal coccidio.:;b (Radosllb \:!t <II.. 

199-l). Recommended drugs I'm the treatment and control of coccidiosis arc indicated in 

tabk loclc\\\. ~laintaining an adequate re~islancc 1c\·c1 in the herd. controlling the 

parasite l11ultiphc311on in the 311111131 and reducmg pa:,lUre contamlltallon. can prc\ em 

coccidiosis. These could be aehiev~d b) the following control measure!'! : 

• 
• 

Keeping susceptible animals away from contami nated pastures . 

Fn,,-quenl rolation of pastures in groups oflambs at pasture . 
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• A\oid ing the o ver crowdi ng of an imals. 

• Lambing and calving grounds should bc wcll d raincd and kepi as d ry as poss ible. 

• Lambing pens should be kept dry·cleancd Qut frequentl y so tha t oocysts do no t 

ha\ e ti me to sporulate and becom e infecti ve. 

• ROlltine e ffec tive immuni ty (Blood and Radostits . 1989). 

Table I Reco mmended th erapeuti cs for th e trc atment :tnd contro l o f coccidios is in 
la m bs a nd kids 

C h (, 1110 t h(' r a peu I ic 
ag(,llt 

I Sulphadimidinc 

I \:itnJfufilL.OnC 

T reatment 

140 mg kg body weight for 
three days IIldi\'iduall~ 

I IS Illg. kg bod) \\ eIght datl~ for 
'ic\en 

Pre\'(' ntio n 

25 mg kg bodywcight dail) 
for one week 

0.04° 0 f(lr 21 da) ... III feed 

day ... or 11.0-10 0 III feed for - da)~. 

In \\ ;Jter aI 0.01330 0 for 7 days. 
I A m prCo-;l ~i '-10--1-----;'1 n'=di:-,,"l'='d":u-':.'i-I dio::',"e",,,-0<"'111":g"k::--g:-, ==----;j'CO~I:::l1:::g'kc:g--, I;:-'O--d~'--="--<--I j,.::;,I::-1\ i n 

h(ld~ \\ clgln for 4 da~ 'i feed for 21 da) ... 

\ lonen::;Jn 

La~alocid 

2 mg I.:g bod) \\eight dail) for 20 
da~.)o 

bcgmmng on I } tl da~ 

foHm\ IIIg C'xpcnmemallllncuiation 

Source: Blood and Hados tits (1989) 

C r~ ptos poridios is 

20 mg kg m feed fed con­
tlnuosl) 

25·IOO-mg I.:g fecd fWIll \\call1llg until 
marl.:et 

\1:;0 III C\\C'·..., dlct In'l11.] \\c~b hclixL' 
and 
COlli 60 days aft~r lambIng. 

A large numb~r of drug" ha\ c been usc-d. lIlciuding eoccidiostallc agents and broad­

::;peclrum antlbioliCS. though fe\\ ha\c been 5ho\\11 10 be effecti\'c. The~e drug,;; include 

splramycin. halofuginone lac tate . lasalocld and param )"cin. The usc of such products gl\ C 

n"e to a parlla l reductIOn in the feaea l c ltmination of oocysts and ~011le tlmcs the 

associated d iarrhea is less "e\·crc as a result (Haberkorn . 1996). Since the d isease IS self 
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hnll llng. SUpportl\ c themp} such as rehydration and main tenance of energy requirements 

IS u~ua ll } sufticlcnt (I-Ieath. 1(92). 

8l.."C3use nil C0111mporidium Infections are init iated b} the Ingestl(ln of cO\uonmentall} 

rl.."Slstant OOC)st ... control of this stage is the single most lInportan t factor in Iinlltlng the 

"prcad of thc dl.;casc. Infcch:d animals and humans \\ iii continue to contaminate the 

CJl\lronmenl. and ehmll1atlon of these sources is \'Irtually impossible (Cum.:nt and 

Gracia. 1991). Idcnlllic3t1on of the most common mute(") of transmission and a bctlcr 

understanding of the specific nsk factor that leads to Infecllon would !:orreatl} facilitate the 

dc\clopmcnt of a morc targeted rren~ntion st rategy (Pa}111cnt £'1 al .. 1991). 

OOC}sts of Crypwsporidium arc.! n!-':ISlanl to a \·ancly of commercial diSinfectants. 

Pcrhap:o, the ~mgk most eflcclJ\t! and cl.':onomical method of redUCing the numbers of 

nne} ,t~ 10 the cnnronmcnt I' ..,nnpl} by deSiccation (Rllbert.;on £'1 (II .. 1991). 

In human .... Inh:cuon wllh (nptmpnridillm "'peclc.; can he pn.:\ elltcd h) good "amtallon 

and hygU!lh! pracllce.; \\hcn handltng young anllnals C'.;pt!clall~ c'lhc~. bmhs and kids. 

Inlanl<;. young chlldrl!n. or 1I11munologlcall: comrr(lnm,ed IIld\\1dual.; ... hould not handle 

J.l11mal ... wllh dlarrhca (Hl.'nlin\.. 199 .... ). 

2. 12 Public hea lt h s ignifi ca f1 (,(, of CT: pto!' poridios is 

(f}-plOsp~md"\"'l:o, produce.. <1 [ran~ll:nl. pa,mful \\atcr) "harrhca 10 human:o,_ ben thl'ugh 

,III age ... arc ",u'il.'epuhle. the dbca"c I, pronounced 111 }oung children and the c1derl} The 

liuratJCln ot dllllcal c;,i1!n" 111 afli.'I,:lcd indl\ Idual .. \ anc, l.:on'lderablv \cute ~J,I.'''' lasl - . 
frCl1l1.3 III -da~,. and chwmc \\a ... ting ~yndr(lmc ... can perw;,{ Ij\r wcd., ttl a fc\\ mlmths. 

Apart from dHlrrhca. dlOu:al teatures of "Inc ...... mc1udc naU"'Cil. ill\\ -grade fe\ er. 

m~)deratc .lbdnm1031 cramp ... and anort!XHl (Reese ct (I/.. 19,\oi:! and Pa:111CIlt U 111 .. 19') I). 

In lOdustnahzed nations. around OAo 0 of the population appears 10 he passmg oocysts in 

the fal'Ce ... at an} tllllC. Ho\\c\cr. the scroprc\alem.:e IS much higher and 30-J5"1l of the 
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cs popuhulons h[l\\! anubodll..!s to CnplOsporidiul1I Plll"l'IIl1I. In third world countnL:s. the 

!'cropr..:\ alcnec is e\cn higher and up to 60.70° ° of peoplc m these countries rna) h3\ e 

cITcuJatlng a.ntlbo<hcs to thiS pathogen. Smce recent studies m the LS ha\c r;; uggesled 

"crum an tibodies to \\a.ne \\ith time. It IS hkcl) that most adult humans ha\..: been 

mfected \\ Ilh the para.sHc at least once in their li\cs. In AIDS patients. the number of 

mdl\ Iduals sutlcnng from chrome cryptosporidlOsis has been about 10°0 In 

mdustnah/cd nations and up to ...tooo in some third world countries (TYller. 2(00). 111e 

mtcstmc IS a Iarg\! place for CnpTosporidium parasite and no one rcally kno\\ s ho\\ 

man) Ol1C~ sb It ta!-"c ... to establish an IIlfcctlon in humans. One ... tud~ 111 the l' A 

suggested that the 50°0 mfcctious dose in human~ wa:-. around 132 oocy~t ... n Y"Cr. 

2000). Humans. like animals. appear to ha\c \ anou" t1cgrec\ of susceptiblilt) ttl this 

parasite and the mfrell\'c dose!:! \\111 probabl~ be sho\\n to vary bcmecn mdl\lduals and 

among Isolates. 

\Iost hUl}1ans mfeCh..'J \\!th Cnl'Tosporitiillm ~rceles Ue\eklp mllnumt~ and n:::cO\Cf 

IfClm the mk~tlon. In person., \\ hn are ImmUl1l1Comptent. thc Cnpuupo/"it!ium lIlieclion 

I:. hmltl":J to the .. mall mte.;.tml":. In lmmunowmproml..,ed lnUI\ldu.tl ... hll\\I.'\~r, the 

para..;HI.' can ~e t(lUnu thn.lugh out the ga.;;tromte .. tmal tract bcgmmng from the l'..,(lrhdgus 

to rectum, J..; \\ell ;J.:- 111 the hCP;'Hoclhar~ ';'~";h.'111 and rl":..,p'ratllr~ trJ~t f<;t~r1mg and 

ArTll\\l)l)(L 1l}9:!) 

Infecth)J1 .. \\ Ith ('"'.II'/(J.~porldillm species ma~ per-I'" mdcfimtd) In p.;:oplc "lIh 

ImmuO(lddicltmcic\. partlcularl) A IDS The prognosl' ft)f Il11munoillglcally 

..;~)mrn.lml ... cJ mlil\ Idun].;, \\ Ith cryptosp(lnchll'i\'" I'" gra\l' ( ll endn \. I qq,s). 

Cr)l'ttlsp,mdh'''I'' I.:Jn uCl.:ur at .10~ tllne 111 thc l·llUf";C C.lf HI\ IOfl'l.:lllm lIo\\e\L'r. .. Ch·r 

and pc ...... Js.tl'nl dlseJsc l'nrrelate.. \\ ell \\ Ith C"O-J. count .. llf Ie .. .., than I xu I.:cIl ... mm ~ 

fFlamgan t't!ll }IN:!l 
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2. tJ Thr slaWs of coccidiosis and cryplosporidiosis in Ihe \\orld 

Small rummant coccidiosIs occurs world \\ Ide (Kaufinann. 1996: Radosl1tls ('Ill/.. 1994 

and L rquhart cl til.. 19(6) but is of mO~l unponancc \\ here animal.;; are housed or 

confined In small areas (Radostitis et al .. 199-t). Despite its worldwide distribUlloll. data 

on Its pr('\'alcncc are scant and arc 1110stl, reported from Europe and fc\\ ones are 

reported from Afnca. and thc prc\ 'a lcncc ranges from 12.74 to 100 0
0 (Slsodl3 et al .. 

1997 and ZU/ana ('t al .. ~Oo .. n. 

Cr}lltOSpondlOSIS in small ruminant.;; has also a worldwide distrihutlon. It ha" been 

documented In pl.'opic and animals In 95 countne::; (Faycr and l ngar. 1(86). \Iost of the 

puhllshed reports \\ ere from Eumpe and little is kno\\ n on the pre\'alcncc of small 

rummant crypto .. pondllhls In r\ tiica, Some of the (e\\ r\!ports an: II1ciJcalcd III table ~. 

" _.' 



Table 2 Prevalence of CrYPlOsporidill", infeclion in sheep and goals in diffcrenl 
co untries 

Serial Country Age Animal "" Source 

No. involved S )ccies 
Poland ~ I year and Sheep 8.8 Majcwska et 

I , I 
I > 1 :.ear I 

1 24.32 
I al., 2002 

Poland < I \car I Sheep 130gulnlln 
and 
Alexandra. 

I 1
2002 

i , TanLania > 1 year Goals 0.8 Kambarage 0 

i 
I el (II., 1996 

4 Poland < I \'ear Sheep 10.1 ' ~ tajcwska et 

al. . 2000 
~ 

5 Spmn Ida} to 3 Sheep 59 Causapc ('1 

months (lambs) 0/..2001 
> I y~ar Ewes "7.8 

(, Egypt 5 to 30 da~~ Sheep 13.3 :':assi f (>1 al .. 

Goats 5.45 2002 .. 
Iraq '\Qt Sheep U.3 ~lahdi and 

mdlcated Goats 1-. - AIi,2002 
! ~ Poland < 1 year Sheep 11. - 6 Pliarczyk 

and Balicka-
Ramis/. 
200 I 

.. 
9 Srilanka < 6 months Goats 1X.5 \oordccn (!I 

al.. 2000 
10 Sri lanka 0-48 months Goats 55 \'oordccn (! / 

(I I .. 1999 

I I Turkc\ 1-60 day~ Sheep 2.9 7 Fcrda {'lui .. 

, 2005 
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2 . 1~ The st:ttus of cr-yptosporidiosis and coccid iosis in Ethiopia 

There arc no reports of C11'prosporidilll1l and Eimeria IIlfections in smail ruminants in 

this countr~ except thc fc\\ reports in other specics ofrul11l1lant (cattlc-cahcs). There arc 

onl) \wo reports concerning the existence of Ct:\'{JlOspoririiltm in the country. One is tha t 

of Wudu (200-n \\ho tried to dctcnnine the cau'iCS of calf morbidit) and mortali ty 

through a longi tud inal stud). He reponed a 6. 7° 0 pre\ulencc of CrypfOjfJoridilllll in 

dwrrhealc cahes \\lIh the age of 10-90 day~ in small and large-scale dair} fanns located 

III Ochre Zeit. The other report is that of Rahmclo (2005) who reported a prc\,alclH.::e of 

1 ' .6° 0 in cahes ill selected dair) fanns situated in Addis Ababa and Dchre lell. 

'\' tilr as Coccidill I:; com:cmcd. there arc nnl) three report' from different part, of the 

countr). The,!.: arc a :200 0 prc\aknce report III eahe, (ncr 2 months l)fagl.! III sl1wll-'caie 

di1lr~ I:mll~ at Ochre ZCII (Kcbadu. 1998). a tl\ c-~ cilr n::tn"'peclI\ C laborator:- rcport of 

~4 95°0 fWI11 Balm Dar RegIOnal Laboratory (Ka ..... a c[ a/ .. 19R7) and 68.1° 11 prcHlknce 

of FUI/cria InfecllonlJl cah~'1 In dJlr) fanns: III Addl .. Ahaba and Dcbre /1.!1t (Rahl11l.!to. 

~O1l5 ). 



3. ~lATER IALS ,\ ;\,0 ~ l ETHOOS 

3.1. Description of Ihe s lud~ area and stud~ popu lalion 

3. 1.1. S tudy area 

The study W3:, conducted at ELFORA export aba ltolr. Oehre-Zelt 10\\ n and li S 

surroundings ELFORA e\port abattoi r is a pm ate finn located 111 D~hrc-/elt and is. 

In\'ohed in slaughtering ('If cattle and small ruminants and exports the beef and mutton to 

the \ hddh: East. 

Dt.·bre Zeit I' located at J distance of about 45km (luth Ea~t orIhc capnal. Addis Ababa. 

Thl' w\\" i .... I('ICJlcd at an alinude ~)f IR50 meters abo\c ,ea IC\l.~1 and ha .. J wlitl hUlllan 

populaw)n 01 Q5.IIOO. It e\penenccs a bnl10dal pattern (If ram tall WIth <l long ram~ 

'ca. ... lln fWI11 June III October and a ,hon ram~ sea ... on fWIn \larch to \1 .1~ and ha ... an 

3\ er3ee annual ramtall nt M}()mm The area has an 3\Cr3gC md\II11Um and mmllnum - -
temperature llf ~- ... C and I~.':; C. respectl\d~ (e \CC. 2110~1 . Dchre·leu h the- center 

ut Ada'a Llben dp.,tnct. and accon.img to the InfOmlJtlOn obtained trlllTI the dl ... tnct 

agn uhural and rur J.I dc\ d('pment oftice. the (h ... tncl ha, J tot<11 bnd .m:a of abi..1ut 

I ()l.056hl' .. lOd I' u\\\dcd In 10 Ihree agro·t~c<,l{lg\cal/0ne.., na11lcl~ mid land (94('10) high 

land '':;0 land 1\)\\ land, 3' 01. 

3. 1.1. Smdy population 

The ";'Iud) populOlthln c\lmpn'i(," of ,mall rummant ... that are mtcndeJ tor ..;Iaughter at 

ELFOR\ e\.J"-1I1 ahattolr and thl,-.e \\htch arc ral..,ed unuer ('\.telblH.' ,-'onduilln III and 

around Dcbrc- le1l. Depemhng ("In the demand of tht: unJl4.H1tng clluntnc .... more than -00 

... hecp. \011 gOJ .... and 65 cattle are brought c!'ipecmll} from the Ea ... tem and. outhcJ...rcm . 
rcgu.ll1-' of the country to Ihe abattOir for slaughter per da~ In AJa'a Llben JI ... tnCI \\ here 

Debre-7el1 IS the center. there are about 160.69- heads of cattle. 12.1 1 sheep. 37.510 

g\lJh. 1.6(,0 hor .. \.! .... 3~ .... 16 donJ...e~s. ~6R mules. 1 q l.-'~O pouitT) and 3.2 -4 hee hl\ es. 



OUI oftht: 10lal sheep and gnal population. aboul 240 1 sheep and 1030 goal!' arc urban 

holdings (CACC.1003). 

3.2 . S t ud~ design 

Tht: qudy dt:~lgn utili7cd was a cross sectional epidemiological ~tlld y. 

3.3. Sa mpl ing meth ods :Ind d Cle rmin ation of sampl r sil' e 

rile ~alllpllllg mcthod emplo)cd to selcct the samplmg units for the ELFORA export 

abattoIr was a systcmatlc random sampling method \\here the sampling units \\cre 

randomly selected at regular intcr .. als from the population in ~uch a \\ 3y that every third 

animal wa~ .. ampled. 

Th~ ,ample :-.i7C was cakulatcd bal;l.!d on the formula gl\CIl 11) Thru~lidd (1995) \\lIh a 

95°0 \.:onlidclll·C 1I11er .. a! and at 5°0 dc"'lfcd ahsolute prcclslon and I", dc!\cnhed U' 

folhm, 

n 1 Q(): , Pnl' (I·P.;\I' ) 

d~ 

\\11I.:rc: 

n tllc r~qlllrcd sampk "iI/C 

P,. \ I" c\pccted pre\alcnce 

d d":",lrcd ahSl.llute precIsion 

Smce there \\as no pre\ lOusl~ done ",wely to detcnmne th~ prc\ alcllce of coccidlo~I'" and 

crypttlSpllflllu,1'I ... m sheep and gOals III FthlOpla. thc C\pcctcd prc\Jlenc..: \\.1'" w\...en a:-. 

504'1(1, Thu" U'1I1g the aoo\e Ihe ronllula. the sample \1/L' ror the rU'ORA C\IXlrt abattOir 

W<1.., Jfo;~ 

27 



As I()r Ot.:brc -Zei t and its s urrounding nrt.:as, the sampling l1l-.!thod used W3S 3 stratified 

sampling ICchnique considering the age of the stud y ani mals as s trata . The age s trata 

con ~l ~tcJ of aOimals less than o r equal 10 1 year ~md greater than 1 year but k ss Ihan or 

t.:qual to 2 ) car~ old. Thc age of the animals were dClcnllincd by looking in 10 thei r 

dentit ion pattcrn (Anncx 1 and 2). Thc sample size used \\ a~ thc same as that o f Ihe 

s \ stemaliC o;;ampl ing method i. c. 384 animals. Since we consldercd two stmta. the 

sample ~ I /C lor this ~lUdy sil c was 384x 2--=768. In both thc study areas a tot al o f 11 51 

animals \\ cre sampled. 

J.~ S tucl~ meth odology 

The Slud) in\'ol\ ed a comhination of qualitati\c and quantitati\ c faecal c \aJmnations. 

3 . ./. J Quuliwti1't! fiwC'lIl eX(l lllil111fiol1 

Faecal .. amples "I.!fC taken directly from the rcctum of the .... elected anllnais and 

c\Jll1l11cd micro .... coplcall) b) faccal 11013110n u .... lIlg concentratcd sugar .... olUllOll 

(Sheathl..'r·!<. sugar \,;olutllln) 10 dctccllhc OOC) .. " of Eimeria and c,:rpfOsporidiulII . It also 

InHlhcd a microscopIc c\amlnatioll of faeL:al S lll car~ slispected of CnplOsporidium 

uSlIlg modllicd KIIl:oun add fast qaillll1g 10 dll'fcrl.!ntlale It from yeast, (Kaufinann, 

1996 and IIcndn\. 19(8). 

Procedure for sta ining O :''1' tmporiliillm sp('cies in faeca l s mc~\rs (Ka ufmann. 1996): 

11un faecal "mc3r- \\cre air dned and pa~",cd quickly th rough a Ilamc. The ~ll1car ... \\ere 

~Iamed "ilh Zlehl- '\edscn· ... Carbol fuch~m ... olul1on for 2 minutcs and Ihen nnsed \\lIh 

tap water. Tht.: ~mcar:-. \\cre nnsed for 3 fc\\ scconds \\l1h aCid alcohol (300 hydrochloric 

and 111 70° '0 ethanol), Again the :.mears \\ere nnsed \\ lI h tap \'<lter. the ... mears \ \ CTI..' 

coumer stamed \\ Ith Brilliam Green (0.5°£1) lor 1 m inute. Rm"c aga m \\ I1 h lap \\ aler. The 

sltdes \\ ere air dncd and exami ned microscoplcall ) al IOOOx uSlllg 011 I Ill Il1 Cr~ lon. 

Cryprosporidi llnl oocysts appeared bright red granules on a blue background. 
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3. -1. 1 QllflIllifllt;l'l' fue(·ul e.wm,;narirm 

This procedure \\ a~ pcrfo nllcd to dctcnninc the number o f oncy:o.b tllund in a gram o f 

facce~ (OPG). \\h l<;h \\as Important to assess the infection inlcn'l ll ~ o f the parasites 

(Anne:\ ~). 

3.-1.3 Faecal clliture of em'cit/;{m OOc),sts/or .\pfJ rll/llf;m , 

When the unsporulalcd oocysts \\ ere reco\ ercd on ta ccal 11 00ation. Ihc ohscn-atlOn \\ as 

usually noted a::. Coccidia. lienee. sporulatlon or Ihe ooeysts III 2.5°0 pOlassiuJll 

dichromate soiutit) n was t.:onduclcd 1'0110\\ ing the procedure d..:-scri hed by Hendrix 

(lQ9S) 10 Ide:nllt~ E,meria " PI.XIC'I from olher .. imilar oncysis li ke Ihl.' l.:;ospora( An nc'X 

10). 

3.5 Oala !l n~ll~ sis 

The coll..:-cted data wa.., analY/l.!d usmg SP S (11.5 \ crslOn) and Intt:rcodl.!d T ATA 

(\-cr";lon - 1 soti \\arl.!s. The pr.:\aknt.:t: lit' 1I1ti:cllon \\as compUied .h Ihe numh\.!r of 

alllmal" 1Il1i:t:led b) cHher Eimeria or Cnptosporidillm para..,ile ... dl\ tdcd h~ the numher 

of anllnal ... sampled Jlld l11uitlpll(.'d b~ Ion. The pre\ alenec ratc \\a ... computed al 

dJiTen..'nt iL'\cJ... such as slUd~ ar\.!a. animal hOSb. age .... cx. tI1lll ... ca:-,oll orthe YC .. 1T. 

, 
The Pcar ... on· .. cht·..;quarc (z·) \\a" used as an serecnlllg tc~1 to .. cc thl.! a ...... Oclallon 

hc(\\cen tht: n,,].. tilclOr'i (\anablcs) I.e. thl.! ... tlid~ area. (ln lllla l species. age. "C\ of the 

illllmal Jlld ... \.!a .. on ~lr the ~ car and IIlleCIWtl \\ uh cHher I:.'imcrw nr CI'I ptmporichum 

paT3SJle .... and a Ul11\'anale and mul!l\analc Il\gISIIC rcgrc" .. ton anal~..,,, \\ere folhl\\cd to 

Identify Ihe major factor .. asso(';Jated \\i lh the mfi.:ClJOlb and 10 account for conti.)undlllg 

factor... A "tati"llcally \Igillticant a::.sociation het\\ cell the \ anabk.., and Ihe IIlfcclion.;; 

wa::. considered 10 cxbt If the calculated P-\Jlue I ... Ie"" than 0.05 .. 11 95°() confidence 

IIlICT\ a1. 



4. RES ULTS 

4.1 Assess ment of the prevalence of Eimcri ll and C r yptosporidium iuketions 

Faecal samples frol11 a to tal of 1152 sheep and goats were collected and examined during 

the study period. Out of these. 346(-19°0) ovine and 173(38.5°0) capri nc were found to be 

infected with Eim£'ria species. On l) faecal samples collected from four (O.57°o) ovinc 

were infected with Cryprosporidillm anderson;. There was no Cn)Iosporidilll1l species 

identified from caprine. The o\'er all prc\'aicncc rates of Eimeria and c,yprosporidilllll 

injections \\ere -tsoo and 0.35°0. respecti\ ely (Table 3). 

Table 3 The over all prc\alcncc of Eimeria and 0 TPtospnritfiuIII 

Animal :\'0 :\'Q positi\(' (%) 

hos t c).arnincd 

Eimeria ('nplospo EimC'ria 95°0 C.I O:\prospo 95°0 

rdllllll ridium 
C.I 

O\ine 703 346 4 49 45·53 0.57 0.01-1.13 

Capnne 449 173 0 ~S.5 34·43 0 0 

Total 1152 519 4 45 42-4 R 0.35 O.OI -ON) 

.t.! Effrcl of slUd~ arca on (h r prr \ a lcncc ralrs of Eimeria and Cryplo'poriditlf1l 

in frc l ions 

Stmislieal analysis has indicated that there was a significant difference in the prc\·alcncc 

rate of Eimeria bct\\1.'1.'1l the t\\ O ~tud~ arca~ . the prc\alcncc rate being higher (59.6°0) at 

ELFORA export abattoir than Ochrc-.wit and its surroundings where the prc\·a lencc rate 

was 37.8°0 (Table 4). On the contrar~. there was no statistically significant difference III 
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the prevalence ratc of O yplOsporidilim andersoni bctween the two sites. A negligible 

prc\,alence ratc (0.5° 0) was recorded at Ocbre-J.:eit and its surroundings (Table 4). 

Table .t Prevalence rate of Eimeria alld CryplosporidiulII 011 study area basis 

Study area No. (%) C. I for percentage 
exa mined 

Eimcrill Ct:lprosporidium Eimeria O~plosporidium 

Ocbre Zeit 768 190(37.8) 4(0.5) 34 41 0.093 
and its 
surroundlng:.-
ELFORA 384 119(59.6) 0 54.7 64.5 0 
e.\pot1 
abattoir 
Total J J 52 519(45) 4(0 . .15) 41 47.9 0.0089 

z.~=57.9"'36(P=0.000) P< 0.00 1 Significa nt for Eimeria species and /= 2.0070 (p= 
0. 197) P> 0.05 not significa nt for CrYPlo.'poriditllll species 

0.9073 

0.69 

... . 3. 11 051 differellcc in the 1)1'e\ alence ,'ates of Eimeria and c,:rpllJ.\poridium 

infect ions 

There \\3:-' stau:-.tically a slgnllicant ddTerellc\.' (P<O.OOI) in the prevalence rate (If 

i:.imC'na mfection bl,,;(\\ cen O\lJlC and capnnc: \\ ith Illore tIlfectlon rate (49°0) III onne 

and relali\ely le5, in caprine (38.5°0)(Tabk 5), There \\'as no signiticanl ddfercnce tIllh\.' 

prc\'alencc rale of O")prosporidillf1l a1lderson! bet\\ cell sheep and goats (Table 6). 
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Ta blr 5 Prrv:llencc o f Eimeria infr clion on t he basis o f a nima l host 

A ni mal species No. eXH min('d No. pos iti ve (% ) 95% C. I 

O,ine 703 346 49 45 - ? 
) -

Caprine 449 173 38.5 34 43 
Tota l 11 52 51 9 45 42 47.9 

/~ 14.45 1 8 (p~0 . 000) P< 0.00 1 S i ~nifi c ant 

T 'lb le 6 Prevalence of CrYPlosporidiulfl species o n the basis o f an ima l host 

An imal species ;\!Q exa min ed ~ Q positive (% ) 

Onnt: 70~ 4 0. 57 I 
Capnne 449 0 0 

T(1131 115~ 4 O.~5 

Z:'=2.59 19 (P=O. 1.38) P> 0.05 ~ot s igni fi ca n t 

.tA. T he int era ctio n bct \\ een age o f s tu d~ a ni ma ls and prc\a lenc(' rat es o f Eim(' ri a 
a nd C r yptosporid ium infec t io ns 

III (lll~ ~(ud:. It was obsencd Ihat young animals with the age of less than or equal {() 

1~l1lolllhs \\er~ found to be more inl\.:ctcd \\ilh Eimeria species (5700) than the aduh 

one::. (19.5 0 0) (Table 7). HO\\c, ·cr. there was no statisticall~ signilicant difference 111 the 

pr~\alencc rate of Cnplosporidtu/ll andersoll; bet" een the t\\ 0 age catcgone ... mdicallllg 

a rdatl\ ely \.!qua! t.:hant.:e of exposure 10 Cnptosporiditll/l infecllon (Table -). 
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Table 7 Prevalence of Eimeria (llId CryplO.\poridium by age 

Age category (Month) 

~ 12 

> 12 -~ 2~ 

Total 

No. examined 

783 

369 

1152 

(%) 

Eimeria C"t:\prosporidil lm 

species species 

44 7(57) 3(0.39) 

72( 19.5) 1(0.27) 

5 19(45) 4(0.35) 

Z2 ~ 150.8008 (P~ 0.000) P< 0.00 1 Significan. for £;lIIe";" species and Z2 ~0 .0938 

(P=O.612) P> 0.05 not s ignificant fo r C,Tptosporidium 

... .5. Seasona l v'l l"i at ion 

Since anlillals intended for slaughter at ELFORA export abano;r \\ t.!re originated from 

areas \\-ith cxtre!11cl~ different climatic conditions (Tempera ture. humidity ctc.). 

>;talislical analysis for the differences in the pre\alcncc rates of J:'imeria and 

OYPlOsporidillm among the li\ c months of stud; period was not computed. A:-. a rc~ult . 

>;easonal \ariatlon III mfection rate \\a:;. anal~/ed onl~ for samples collected from Dchre­

leit and its surroundings. Accordingl:. stat ist ical anal~sis has indicated J ... ignificant 

\ariation in the prc\ 'a icnce rate of Eimeria species during the slUd: pCrlod \\Ith the 

highest infection rate (69 .ROo) 111 October and thc lo\\e~t in Fcbmar: (:!:!o~ o ) ImilcatJllg 

that the prnalcnce rate follo\\ed a descending order of pattcm from Octobcr 10 Fcbruar: 

(Figure 3). 

'\ncI1hclcss. there was no statistically signilicant ditfcrcnce ohsel'\ ed in the prc\ ak'llc\.' 

rat~ of Ciyplosporiciilll11 (III(/(,I"soni among the months of the slU(1\ r~nod. 

C'JprosporidlU111 anciersolll \ \ a5 nOi identified dUring. the ~tud) period except in Januar) 

when a prc\alcllce rate of 1.3°0 was registered (Table 8). 
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Fiourc 3 1\ lonthh Prcvalence of Eimeria infection at Ocbre-zeit and its surrollndin!!.s " . ~ 

80 
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-------
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Table 8 :,\Ionthl~ Prc\ale ll c(' of CrYPlo\poridillm in fection 

'I ont h :,\' 0 c\3 min cd ~Q positive 

October -0 0 

\ 0\ ember J 03 0 

Dcct.'ll1bt.!f I-tO 0 

Januar). ~ I 0 4 

Fcbruar~ 1""'12 0 

Total -68 -+ 

/=7 .8-'26 (P=0.20-t ) P> 0.05 ~o t s ignifican t 
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4.6.Su prc"a icne£' intcraction 

Statistical analysis re\ealcd that there \' as no signiticanl difference (P> 0.05) in the 

prc\"alencc rate of both Eimeria and CryplOsporidillnl betwcen thc two sexes (Table 9). 

Since only male sheep and gOals were brought to ELFORA expon abatto ir for slaughter. 

the sex pre\ alence interaction has not been included fo r ELFORA cxpon abattoir. 

Tablc 9 Prc\ a lence of Eimeria and CrypfO,\poridilllll .\pede.\ at Ochrc-zeit and its 
surroundings b~ sc:\ 

Se\ :'\0. c\amillcd 

Female 

\Ialc 395 

Total 

% 

I:.:imeria species 

144(3,.6'.) 

146(36.Q'.) 

290«3- ,",° 0 ) 

o:\prosporiditlf11 

speClcs 
, 0 ., . 
_( .).l 0) 

'(0 . • _ .) 0) 

4( 0.5]°0) 

Z'~0.00 22 (p~0 .. 146) P> 0.05 for Eimeria species and z'~0.341 7 ( P~0.666) P> 0.05 for 

Crypto\fwridium sp('c i('s 



Tahle 10 1ulth'ariate logistic regression analysis of risk factors associated with 
eit her Eimeria or Crypto.\poridiuI1I infection 

Factors Odds ratio Sld.Err Z I'>IZI [9S% l'Onf. 

Interval I 

Eimeria species 

Study site 1.859107 0.2577827 4,47 0.000" 1.41 6794 2,439768 

Season (Months) 0.7148455 0.041 4047 -5.80 0.000" 0.6381306 0.800783 

Animal host 0.6817183 0.0920772 -2.84 0.005** 0.5231718 0.8883381 

Age 0.2043649 0.031862 -10.18 0.000" 0.1505558 0.2774055 

C "yptospo rid i U 111 

Season 0.0552204 0.83594 3 0.82 0.414 0.04401684 0.05660343 

Age 0.05 73789 0.6909503 -0,45 0.651 0.0585634 0.0891292 

** The associ :tlion is significant at 5(% level 

·t 7. Res ult s of parasite species idcntificlllion 

TwcJ\c and ten chtTcrcnt Ezmeria species \\crc identified respccti\'cly in sheep and goats 

ha..;cd 011 tht.: morphological charactaistics of oocysts (Si/e. "hapc. prc.;;cncc or ab~cncc 

ofnllcropyh: and the polar cap) (Tables 11 and 12). Eimeria parm \\I\h the prnakncc 

rate of 30.8°0. Eimeria emlldal/is CWOo) and I:.:imcria pill/ida (13.8°0) \\l:IC the three 

most pn;\-ailing ~peclcs 111 sheep while Eimeria or/oingl (3 I °10). Fimeria 

/l/Iwkoh(mkimo\"{/e (18.5°0) and Eimeria ftll/rei (I O.~o 0) \\ ere the most frcqucntl) 

oO:;I.'l"\cd species III goats. Umeria parl"ll. Eimeria pal/ie/a. Eimrrill !wl1kim"i and 

EtmC'ria tal/rei \\ere found to infect both thl.": animal SPC<':ICS. 
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Table I I Eimeria species idcnlified fro m sheep and their respcc li ve prcva lencc in 
desccnd ing order 

Eimeria species 

Eimeria pmTa 

Eimeria cram/ai/is 

Ellner/a pal/ida 

Eimeria \\('ibrid~(,llsis 

Eimeria odlla 

l.:ulIeria imricala 

FinuTia pilI/Clara 

fimcria f{mrci 

Eimt'ria marsicel 

t.·/meria a"-wIIl 

Eimeria f!rllllll/osa 

Eimera Iw\\ kmsi 

Frequency 

occ u rrcnce 

of 

132 

DO 
59 

J 1 

11 

11 

9 

9 

~ 

5 

(%) 

30. 

30 

13.8 

5 

~.6 

2.1 

2.1 

1.9 

1.6 

I.] 

0.5 



Tnble 12 Eimeria species identified from goa ts in descending order of prevalence 

Eimeria species 

l:.~imcria ar/oingi 

Eimeria flillakoh("akimo\'(le 

Eimeriafaurei 

Eimeria christensen; 

Eimeria par\'a 

I:'imeria hirei 

Eimeria palida 

I~'imeria capriI/o 

Eimeria alije\'i 

/:'ulleria ha\\kmsi 

freq uency 

occur rence 

of 

69 

41 

24 

22 

18 

15 

14 

I~ 

4 
, 

(%) 

31 

1 R.5 

10.8 

9.9 

8 

6.8 

6.3 

5.8 

1.8 

0.9 

Though the maJorH) of the alllillab ~08 (78°0) \\~rt: infecled \\i th onl~ one type of 

l::imeria speCl~S. mixed infection~ \\ l1h mort: than one f:imeria ~pccics in both anllnals 

\\cre also obscJ\cd. Eight) -nine animals (17° o), ~I animals (4°0) and one animal 

((1.I9°0) were infected \\ith 2. J and 4 ElIncria ::.peclcs respectl\cl~ (Figure 4). 

CnplOsporidillm 'las identtlied onl} from sheep raised under extensivc grallng system 

of Debrc Zeit and its surroundings. The ~pecle::. identified was Cnplosporidiul/l 

(lIIdersoni fornlerl~ known as C"ptosporidium mllr;s. The most pathogelllc and the 

species mostly re.sponsiblc for human cr~v(Ospondiosis. C,:rplOsporidiu/1/ parmm. was 

not Identified b~ the currcnt studt . The obscncd prc\alcncc of Cnplosporitiilfll/ 'las 

\cry I(m (0.35°0). 
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Fi:!ure -4 T he frequency of occur re nce of Eimeria spec ies per fa ecal sample 

80 
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1 2 3 4 

Number of Eimeri a 
species identifi ed from 

one faeca l sa mple 

".8.Q uanlit ll li\ e faec'11 exa minat ion 

o No. of Eimeria 

. % 

The OOC)"t COUill per gram of faece!:l (OPG) was conducted u<"lng the \t a(.; \\a:o.tt'[ 

technique. which rc\caled a minimum and ma\unUJ11 OPG \-alue ... of 0 and :WOO.OOOO 

rc ... pecti\ ely with the mean of 39)5.6" ~. ~ laJonty 01 the sample:-.: (:>l:'i.5° 0) had an O PG 

\alue ranging from 0 [0 100. and only fe\\ samples (O.~Oo) had OPG \aluc abo\e 

~OO.OOO implying a 10\\ infection Intensity of this parasite. The summary re!:luit of the 

OPG count I., IIldl(.;atcd on Table I., . 
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Table IJ Result of oocyst count per gram of faeces (OPG) 

OPC "~l llI e No of C~lses (% ) 

0-100 674 58.5 

1001-1000 '-1 -)- 21.9 

1001-2000 119 10.3 

2001-3000 26 ' -_ .0 

3001-4000 I S 1.6 

4001-5000 9 0.8 

5001-10000 19 1.6 

10001-20000 ,-_.' , 
20001-30000 5 0.4 

3000 HOOOO - O.J -' 
101 nOIl-200000 0 0.2 

>200000 0 0.2 

Statistically there was no significant differcnce in the mean OPG \alucs of I:..·i/l/£>/'ia 

bet\\cen the two age calcgorics (t=I..1663. P> 0.05) (lahle 14). There \\as a signiticalll 

difference in thc mean OPG \ -aluc~ of Ei/l/crill among the months of the study pCrlod. 

The hlghl.'st and lowest mean OPG \ alues \\ ere obscn cd 111 the months of '\o\'cmhcr and 

December respccti\'cly. 

Tab le I~ T-tes t analys is of th e association het" ce ll age and OPG of Eimeria spec ies 

. \ ):!e :\l ean Sid. E r ro r Std. Dc, [950 0 ConL df 
(~I onth ) Of mean Intenl.ll [ 

< 12 578 J.226 2869.805 80303.27 147.7932 11414.66 I.J663 1150 

> 12-::: 24 68.02168 11.33363 117.712 45.73487 90.30849 

Total 3951.215 1951.757 66244.82 121.8157 7780.615 
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5. I)lSSCI'SS ION 

5.1 Eimnill species 

In this !<>1Udy. out of the 703 sheep and -l-l9 goats examined. 346 (49°0) sheep and 173 

(~S.50o) goats were found to be infected wi th different Eimeria spccic~. This finding is 

th~ lir!>t documented report regarding the prc\'alcncc of Eimeria infection 10 small 

rum man .... of Ethiopia. 

\ 'anau:. prnalcncc roles of Eunena IIlfeclion In sheep and goats ha\-c heen reported in 

\adous parts of the \\orld. Kambaragc el al. (1996) rcport~d a 97.5°'0 prevalence in 

... heep. l)-Joo 10 l.!Oah 111 Tanzania: Kusiluka ('I al (1996) recorded 91° '0 and 93°0 

prc\alcncc rates 10 'h..::cp and goal!'! rcs:rcctl\eI~ in Tanzania: Arslan ('/ al. (1999) 

obt[lIlll'd a prcvalence rate of93.9° 0 111 sheep orTurkc~: Scrdar ('I 01. (2003) rcportf:d a 

pre\ :lknee ratc of 7~.oo 0 III gOalS III Turkl!Y: Gallp (2()04) record~d 1000 0 pre\ alenee III 

>;heep In rurkcy: Bahcka-RamslI (1996) reportl."d 90,5°0 III goats m Poland: \Iahmllud l'l 

lIl. (2003) recorded 54°0 prc\aiencc 111 goa .... III Jordan, Shl\ano (:!U03) reported a SOQo 

prC\all.!nl'C of El1llC'rw mfectlon 111 goab In Kenya wlule \"arum (!( lIl. (2004) rl!corJed 

2:-1°0 prt:\alcm;c III gnat,:; III the sallll' country: \-Iathu) Il anh and Vu Dang Dong (2003) 

l)hwlOCd 36.X4° ° prc\-alencc 111 goab 111 Turkey. Kaann,\ and \ 13J1 (200~) reported SilO u 

111 shel.!p III E~Il,)nlW 01a-Da\le~ L"I Ill. (~OO~) rct:ordcd 59 (,°u in goats III 1\lgcri a: 

A,hokl\umar ('I al.(2001) reportcd S&,·Ho,o III g{)nt~ In Ind l3: Hassu1l1 and \lenc/e:. 

(\999) reported S1.95°0 111 g03b 10 Bn-ml: DI\3001\: t'l ul.( 19(9) recorded 16,000 

prc\a!cncc In gOJh In Croatia: ShamlJ U (II (1997) reponed 25 uo III goab III Intlia: \\ 'OJ1 

(-'I til. (1994) recmded il pn::\ alcnec of -{- o (I 111 goats III 'lgcnJ ~ Sls(ldia 1..'1 al. (19<r) 

reportcd 12.-;0 ° pn!\ a"-'nee m :o::heep 111 India and liarper and Pcn.lhom (\ 9(9) rcpllrtcd 

SI{_70 o prc\ai..:nct.' uf 1:"/1110"10 IOfecllnn III goah III South Afnl"a \ "I!rcruy:-.~c (1'.)"\2) 10 

Scnegal rcponcd 940 u and '5° 0 pre, ah.:ncc of EIIIl('na tnfcellon III :-.hcep i.lI1d goats 

rc~pel..:tl\d: On the other hand. ZU13na ("I 01 (.~()(l4) n:c.'(.lrdco n 100°0 pre\alcilce Oflhl;;; 

Infection in <;hccp and goat<; 111 SIO\"akla. 
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Thc prescnl IindlOg 10 the pn!\ alenee of E;meria !o.pccies infectIOn 10 sheep (490
'0 ) is 

10\\ cr J$ compared to that reported b) Kambarage ('[ 01. (97.50 0). Kusl1uka ('I al (93 0'0 ). 

Ar .. lan cl til. (Q3.9° 0). Gahpkaya (J(}OOo) but greater than that reported b) Isodia ('( (1/. 

f I ~ 74°0). The current findlOg is relath-e1y simIlar to the findmgs o f Kaanna and \laji 

(5000) and \lahmoud (.-,1 al. (54°0). As far as goats J rc co ncerned. the pre-.cnt findmg i.c. 

) .5°0 IS lo\\er as compared to that reponed by K .. unbarage ('1 al. (9 ... . JO,,O ). Kusiluka el 

tll. (Qlool. erdar 1.'1 al. e3.6( 0). Bahcka-Ramlsl (90.5°0). Ha-; '=um and ~ Icneles 

(RI.Q5°'o). \\,(lJI <'I al ( j Oo) und Harper and Pen/horn (88.70 0) but greater than that of 

Shanna Cf cll. (15°01 and Di\'ano\ic el al. (I6.62°o). The present finding l'i relau\el) 

s,lmilar 10 the find \llg~ of Ha Thuy Hanh and \ ·u Dang Dong (3 6.84°'0) . Ola·Da\- is ('I al. 

(59.6°1)) . A-.;hllkkumar Cl Ill. {5~_ ..t3° o l and Shi\'ano (500 o). 

tdllsllcal analY..,ls has IOdlCUh.."rl that there \\'~ a slgmticJnt \anatlon 10 the prc\alencc 

llt ElIllt.'ria IIlfectu' n~ hetween the two stud~ area:o; (p. 0.00 II: \\ !th more pre\ alenee rate 

(59 ,60 ) ) at ELFOR:\ e'-pon ahJHOlr and rclatl\e1~ Ie .. " 0 - \:; Dn ) m anlmal~ .. arnpkJ from 

Dchre-/cII and It... ..,urrounJmg, The high rre\alencc rate Jt FLFORA ("'-pon abattOir 

cl,uld he JnnbUieu to tran"pt,m and crowdmg "tn~ .... e .. dunng Iran"pOn<1l1on from their 

ongm ((\ thc ,Ibattolr Animal .. mtendcd for .. !Jughtcr arc u",uall~ eollccted from dllkrcm 

In:a .. of the countr~ and arC' kept at dlft~rent holdmg center. 1111 tht.'~ ilre tran ... poned tl' 

abalh.ll~ and hcnct.' thc~ l11a~ abo be c'-po .... cd to hIgh Jo ... es ()f "'rt'rulated ooe~"h that 

\\ ere pa~"l.!d out \\ IIh the faeee ... lrom the pre\lOU'" batchc ... ot annnal" m the hnldmg 

There \\a.. .. J slgmficant dillerenc\.' (P< II.UOII In the pre\jJ!encc of Eimt'riu mfcctlnn 

ht:l\\ecn the t\\O spCl.:le .. ll f tht: ~tuJ~ '.1Olmal..;, {Tahle 51: the prc\'alcneC' rate bemg hlgh\,!r 

til ~htXp Hl}<lo l than goat... 0\ :; J. Thb dl"pant~ ~l)uld cman<1te tn'T111he J IITercnc"" In 

the nalurallrnmunlt~ of the hO"h and from the feeding habll~ of thc .. l! ammal!- Goal'- arc 

u .. ually bn)\\ .. er ... til nature JnJ the~ tend III h'Ta.lt: III \c'f~ r>.lfe L>.I ... e .. \\here.: the~ do not 

lind ... hruh .... and hu .. he'< thereb:- reducmg the Tlsk l,r bemg mfected \\ IIh ~porulated 

OOC~l~ of EimL'ria ~peCle!! and oth\.'r mtemJI paraSite: ::., A !!lIl11lur tindlllg \\ a.:. obtailled b~ 



Waruru rr al. (200-4 ) in which higher prevalence of Himcria in fec tion was observcd in 

~hcl.!p than gOals. 

Young ani mals wcre fo und to be more exposed to Eimeria infection than iJduils (P< 

0.00 I). A pre\ alence rate of 57° ° was recorded in animals aged less than or equal to 11 

months \\ hile animals ahove 12 months to less than or equal 10 2~ months age had 19.5°.0 

pre\alcncc raiC (Table 7). Similar resu lts were also reported by Waruru el 01. (2004). 

tl. lahmoud el al. (66° 0 in young goats and 49°0 in adult olles) and b) Balicka-Ramisz 

(1000 0 in young and 81~0 in adult goats). This is perhaps associated \,!th the immunity 

of the animals where adult an inHlls have a better immunity due to previous cxposure to 

I~imeria mfectlon compared to young animals. which arc usually susceptible to initial 

II1fcclton~ (Radostlu~ {'( al.. 1994) . 

.\ slgmlicanl vanallon III the prc\al~n~c of Eimeria IIlfection \\as ob~cncd dunng the 

... tud: period 111 Dchre Zen and II!- :-urroundmg" (P< 0.0(1). Thc high.: ... , prevalence rate 

\\a::. oh..,cned in October (69.8°0) :-Ind ha~ steadily decimed 10 the follO\\lOg months. III 

October. Ihe prc\<lIlmg chmatlc I.:llndltion ... (Hunlldu: and tempcrature) arc u~uall) 

conduci\ e lor ooc~ ... t ... porulatlon and Ihu~ posmg high n:.-k of I:"lml'ria II1ti..'ClIon to 

30lmab. mcc the life c~clc of fimeria is n.!lati\d) !>.hol1 111 duration. the til\ourable 

climatu.: condulOn 111 the period carher to October 1111ght .lIso l:ontnbulc 10 thc high 

prc\alencc of n",efia 1I11"cc1I011. In the l11onth~ of Jamwr) and Fchntdr) . \\hen the 

\\\!3thcr \\3<'; dr). IIllcction rates \\l'rC re!amL'l) I(m (30°01 and ?~no r"~"']lccll\cly) In dr) 

\\eather condition nocy ... ts nonnaH) dc!>.icate by <;unhght and ... porulation \\ill be an~ctcd. 

There was no '1l.!l1Iticant difference (p " O.OS) ob..,crvcd bCl\\CCn the t\\U -.e'(c" of anlJlluls 

III th~ pre\ alelln' of 1~lI1n"'flI mtectllln lO(ilcJlmg oOlh 'ie\\: ... In he ('qually ..,u..,cepllhle. 

In Ihe present study. a Iota I of 12 Eimeria "'peclc\'" in .. heep and 10 !-ipCCh!:-' 10 goab hm c 

been Identlfkd ba ... ed on the charJclen ... uc:. of the OOL) ... ts as de!»cnbcd h: Soubby 

(19Xl): L~\lI1e (1985) Tlu" "iuggc!lb the abundance of Eimeria "PCCICS 111 the study 

area!>.. 
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\hxed Infections in a single host werc common findings in this study suggesting the 

prcYailing condition or polyparasitism. The maximuIll number of Eimerin species per 

sample \\ as four as III indicated III figure 4. Several works ha\c bcen conducted to 

Identit~ Eimeria species by se\"cral rcsearchers ()Yer~cas. Gahp. (200-l) identified 10 

dlfTerc:nt Eimaiu specIe.\" from lambs in Antakya provlIlce of Turkc) where Eim('ria 

cralldClIli.~ (64.91 00). EimC'rin minoidalis (55.240 0) and EimC'riu bllkuellsis (38.70 0) were 

the most prc\'ailing ~pccics. Gul and Deger (2002) reported nine di ITercnt specic~ III 

sheep 111 Turkey; Eimeria palTa (46.711:'0). Eimeria o\';lloidalis (·D.14°0). Eimeria nllsara 

(39 , 4~°l'll and Eimeria onl/a (39.1 41'11'1) bemg the most prc\alcnt species, 

Sisodia (.'t at. (199-) ha"i al~o rl!poncd 7 dlfTcrcllI Himcria !oopecll.!S namely F:imC'riu O\"-'w 

(14°0). FimC'ria O\'illoiduli\" 01°0), Eimeria crolllial/is (16°0), Eimeria parm (14°0). 

Emeri(l IIItcricmu {I 1°'0). Eim('ria ahsata (0.6° 0) and Eimeria pal/ida (0.60 0) from "heep 

I.!,\amlned 111 IndiJ. On the olher hand. K.usduka 1..'1 al. (I (96) Ilicnlllied ~ Emll'ria "'pCCI(,~ 

rrom "hecp In Tanl3111i.1: Eimeria crandal/is (()6° o). Eimeria reI/Ttl (l)~o,o) and Ewwrfll 

(H-illoiduli., (29° 0 1 h(,lng the Illo ... t frequcnll~ I1b"t.'f\ cd specle:-

In 1111~ .... ud~. flll1C'l"Icl pal"w 130);0 0 ) \\a~ t'0und to be the most frequentl~ encountered 

""peCIC,> In .... hccp. \\hl('h I" C(lll"l'itent \\ilh the lindmg ofGul and Deger (2001) Eim('I";o 

Ol 'El/oidellis. 1:."imaill COII:alci and Eimeria ~ilnl1hi \\cn.: nOI Iclcnllticd III thiS ... tud~. 

f.imerill /IIarsiea and EUlll'l"ia I/(I\\ kinsi, \\ hlch \\ ere not Idcntilkd h) the ahm e 

IIIcntioned \\ orh.cr". llil\ e heen IdentlflC'd In thiS ~luJ) Flmel"i" {'rw,dalh.\. the 'l"L'omi 

!no ... t prc\JlcllI "PCCII':<.; III thl .... :-.tud~ was alst) Ihe most frequent I) ob~en i.!d ... pCCIt:~ In the 

..;tud) of Gallp" (2rK)4) and KUSllukJ ct al (I f.}96) Inl..hcatmg the \\orld\\ Ide lh:-.tnhutlOn lIf 

Among the In dilTercnt Ellner/a "'pccles Idcnlifil!d m goat ..... the mn"t rathogcl1lc "'pecIc,>. 

EmlC.'ria urlolllg.i (J 10 (l J imJ Eimd·ill l1il1L1kohli 11kimoral. II S.5° (I) \\ cre the 1110:-.1 

frt:quentl) encountered specie,>. This sho\\ s that there \\ III be a conslderahle Ihrcat of 

goal COCClljl0~1:-' In thiS countl") II InlensliicatJon progra1l1llmc .... III the 11\ cSlOck .... ector 

particularl) In the areas of small rUll1mant!. i:1r~ implcmcllIcd. 
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Sc\cml species of I::mlt.'rill wcn: rcportcd 10 eXI!!1 10 goats. Waruru CI al. (:WO~) r~poned 

7 SPCCIC"i In goal"i In Kcnya: whcre Eimeria l/ il1akohlyakimol'flC' ( ~S .9° 0) and Eime'ria 

dr/oin,!l (26.1°0) \\crc found 10 be the most pre\'alhng spccies. Scrdar el ai, (2003) 

identified mne dillcrcl11 Eimeria species in goat ... In Turkc}: Euueria adoingl (40.9°0). 

Eimeria christensen; (34AOo). Eimeria allini (31.6°0). Eimeria pal/iela (31°0). Eimeria 

lurci (30.2°0). Eimeria lIi"nkoh\ '~rakimoHle (1Q. 00). Eimeriajolchijed (26°0). Eimeria 

apshel"OIlictl (5 .8°0) and Eimeria pUl/clara (O.SOIl ). 

~lahmoud t>I al. (2003) from Jordan identified X "ipccic~ of Eimeria from goats 10 which 

Eim('l'lu Ilillakohirakimomc (19° 0). Eimeria ('april/a (15° 0) and DmC'ria ap.\hel'ollica 

{lso'oJ \\cre the most prc\'aicm species. Ten fimeril1 I;pCClc..~. Eimeria (1I'Ioin'!i (98 .7°0) 

and Eiml'ria Im'e; (79. - 0 0) "lIh lugh occurrence \\ ere reeO\ cred from faecal samples of 

gOals 111 ~outh A fnca (Harper an Pcn7h(lnl. 19(9). Emeria christL'l/seni. Eimeria 

tlr!oinf!i. f.-ul/aia johJlljcl'i and Eim..;ria nllluknhlrakimo\Ut: "en.' found 10 hl' Jl1ostl~ 

occumng 111 Poland tBahcka-RJI11SI/. 19l)l» \\!.\eCI 4..'1 al. (20(}~) further reported 

t'imer/a arloill!!i (20.S Q n) ~md EImeria nilwkoh/nlk'f1lol'Oc (j - .02Il n) to bc dommant 

"'peCIC'" m \\'l''''t Atncan d"arfl...lds III Ghana 

Thl' In:quellt tindmg of Eimeria ar/olll!!i Jnd fimL'I'ia IIl11kohlmkllll(l\'O( m thl' ~Iud~ 

\\3" l.'on'l ... tent \qth tht: repon ... of 1110::;t author .. dc"'cnbcd earlier In thl' litud~. fUlIcria 

£tlprm'lllll, 1:",,1/c,.io apsherolllca ,lilt! ElIIlcrlcl/olchijc\,/ \\~re not Idcntlticd. In hl1lh ,hecp 

.mJ gOJt .... chnlt.:al cucl'ldIOSt' \\3' not ob,en eli 111 Ihl' qlHl~ 



5.2. Crypto.\poritlilllll species 

Out of the 1152 faecal samples collcctcd during Ihis study. onl) four animals (0.35°0) 

\\ ere found 10 he mfecled \\ ilh O:\'Plosporidium. Tlus is Ihe first documcnled repon 

rcgardlllg the presence of Cr)'Pfosporidium in sheep of Ihis eoumry. Sc\cral reports arc 

a\ailablc on Ihe prcvHlence of Ihis mfeclion ovcrsellS: mosl of which arc from Europe 

and fe\\ rcport:o. from Africa. Freda el al. (2005) reported 2.97°'0 prevalence rate of 

OyplOsporidllllll pnr\'um III 1- 60-day-old lambs in Turkey: Majc\\ska el 01. (1998) 

recorded 8.8°0 prevalencc in shcep in Poland: 0.8% prevalence was rcportcd in goatS 

frol11 rllllzama (Kumbarage CI aJ.. 1996). Bogumila and Alexandra (2002) rcported 14.31 

00 of O:rptmporidillfl/ oocy!) l ~ in lambs of Poland: Majawcka (!I al. (2000) again 

reportcd HU ° (I prc\"aJcllec from shcc..'p in Poland: Causape (II tIl. (2002) report cd Sl)° (I 

and 7 .::~o 0 prc\ alence rate~ III lal1lh~ and cw cs respect 1\ cJ) from Spam. 

In adlhllon. 'J'lIf£'1 til. (2001) recorded D.~Oo and 5.45°0 prc\-aknce ratl!s III sheep and 

goats respect1\cJ) from Eg)pt. \Iahdi and Ali (2002) obt311ll!d prc\alcnce rates of 

CnplOsporidillm II1fccllon of 1~.3I)o and 1- ,°o III ,heep and goa" rc,pecu\d~ III 

Ba~rah, Iraq: Pll<tn;l.yk and Bahcka·RamiSl (~()Ol) r-.!cordcd 11.76°0 prcnllcncc II1lamhs 

111 Poland. Further morc. ~oordeell £'1 a/. (1c)99) rl!portcd 55°0 prc:\"alcnc(' JJ1 1999 and 

~RjOo in the year 2000 III goat:-. nfddTerent agl! group:-'1I1 Srilank.t 

The prc~ent lind11lg In the pre\"a1cnce rate of Cryplo~poridillm mfcction (().~5°0) IS \C'r~ 

10\\ comparcd to the results of different autho r~ de,cnbcd abO\' c except that reponed b) 

Kamharage (f III (1l)<}6) (fI.8",,) fn'l11 Tan/ama. \\hlCh IS c()mparatl\d~ 'Imllar to the 

pre,..:nt rc~ult 

Th..: lower prc\ah:ncc of Cnprmporidillll1 infcction III till !> stucl~ I' perhap~ due to the 

II1tcnnincnl e\crelion of CrYPlosporidium ooeysls (Casemore C!/ ,,/.. 1997). the ddlicuhy 

111 u..:tcctlllg nocy:-.ts 111 fa,,:cc~.Ihc type of stud) deSign (eroS!) scctJonal Iype of siudy 

design), which only gi\'c.~ a momcntary picture of prevalence rate (Thrusficld. 1995). 
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Smce 373 adult animals (Greater than one year old) \\ere also mcluded in this study. the 

prcvalenee rate of Cryprosponrillll1l infection might have been underestimated. as adult 

animals are u:-uall ) illlmune to c,:\'prosporidilllU infection as a result of prcviou ~ 

exposure dunng their lifellllle. 

It was onl) from animals sampled from Ochre Zeit and its surrounding areas that 

Cr)ptosporidium ooccysts wcrc diagnosed. TIlcrc was no Cnprosporidillm idclltilied 

from faecal sampks collccted from small ruminants intcnded for slaughter at ELFORA 

c.!\jmrt abattOir. Cr\,ptosporidwm oocysts \\crc not idcntified from goats during this stud) 

period. 

StJtlsl1call:. thert! was no !<-lgl1lficam difference (P :> 0.05) obscncd III thc prc\akncc ratc: 

nf Cn-pro\{lOririiflm hCl\\ccn the "'lUdy arca~. animal species ( ... heep and goa .... ) bct\\ccn 

llit1crcnt agt! groups (Adult <lnd :oung). b(:t\\ccn animal SC\t!'1. among thc ll1onth~ of 

... lUd: pt:nod Cnpruspontlmm pan-lIl11. the 1110 ... 1 pathogclllc and I(lOnOIiC SPCCICS \\a!'> 

nOI H.h:ntliieo 111 thl'l stud: 
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6. CO 'C L SION AND RECm l ENDATlONS 

Tills study has rC\I.!aJcd thai Eimeria infection is common in sheep and gom.., of Dcbre· 

Icil and its surroundings. and in those intended tor sl<.lughtcr at ELFORA export ahattoir. 

BH~t:d on Iht! mQrphology or Eimeria oocysts. a lotal of lwei, e and tcn el i ffcrcill Eimeria 

species in sheep and goats \\ere rcspecti\'c!Y ld..:ntiticd: of which Eimeria pan-o, Eimeria 

c/"tau/allis and Eimeria pal/i(/o \\ere the dominant species in sheep: while Eimeria 

ar/olngi. Eimeria lIi,,"ko"~\'flkimm 'clf! and Eimeria {aure; were found to he the IllOSI 

frequen tl y encountered :-, pccics in goats. 

'\ 10\\ prc\;'lil.!ncc rate of Cnprosporidillm !OreCtiOn \\as registered in thl!' liaud~ from 

lilccal samplc!'l collected from sheep in Dcbre-/eil and ils surrounding:;. . Oypro.\poriclilfm 

W;.1:- not Itknuficd from animal!-. :-.ampled from ELFORA c"pon ahauoir In addltioll. 

CryplOsporidiltlll \\a:- nnt Ith..·ntlfied from faecal samples collected from goal:-. dunng this 

..,WUj E\\.,:n [hough most or the: animals c\ul1llncd \\cre found !O he mkctcd \\lIh 

LlIl1cria l'pCCICS. clinical cnccid losb \\3S Ilot obl'cncd in an: of the mfccted .ulIJlluls. 

1111:- show", Ihat 1110:-.t EU1Ieria IIlfCCIiOns result 111 ... ub clinical fonn of coccidHhl'" \\ hich 

C;.1n ~1I11 ncgamely mnucncc the productl\l1) of <lmmals and cau')c economic lo ... c ... as a 

result of POM gnm th. sIm\ \\ clght gam. \\ t'lght 10<.; .. . 10\\ fced cllicicl1cj <lnd IIlcre<l~cd 

suscept ibility to (.lthcr II1fCClio u ~ diseases. 

In this study. four major factor.., \\ ere found 10 be associated \\ IIh the ri ... J... of IIlI~cllon 

\\ 1111 I:'imeria. The..,c IIlclude the ~tudy area. season of the stud: period. <1nll11al ho .. t and 

tht' age of the allllnab .. ampled. Higher prc\ aknee rate of /;',mena infectum was 

ob..,cf\ cd III am mal..; sampled from ELFORA c"pon abattoir than from tho:-.~ ..,ampled 

fWI11 Debrc·/e\t and Il~ ,,;uIToundin2s. J-hu.h I:',mcl'ta 1I1fcction rate 10 Ol'toher was - -
re,;orded and th~ pre\ aknce rate steadily declined III the follo\\ 109 months of the study 

rt.:nod. \10n.: pre\alence rate of Eimeria infection wa" registered 111 sheep than III goats 

1Il1plying that shecp were frequently infected with Eimeria 00C),st5. Younger animals 

\\crc found to be frequentl: 1I1fcctcd with Eimeria than the adult oncs. 
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In this st udy. high mean OrG value of F:imeria was regi stered in the month of November 

and the leas t tigurc was recorded in Deccmber. There was no significant diflcrence 

obsefved in the mean OPG \alues of T:imer;a hetween the two age catt:gories compared, 

suggesting the relative absence of difTerence in the infection intensity of thi s parasite 

between young and mlult animals. In the flllal analysis. O:l'plosporidiu", IIlfcction was 

found to be not assuclated with any of the factors studied during this !'tud). Ba~ed on the 

present findlllgs. Ihe following rt:commendations an,! tOfwarded: 

• E\ en though Itm prt:valcnce rate of O:rpfOsporidium infection \\ <1:-; reco rded in 

this SlUd). creation of awareness on the possible existence of thi s loollntic 

parasite IS essenlllli. 

• During planmng :md implementation of thl.! e~lablishl11cnt of :-l11all nllllinant 

ranche ... or fanwi m thll., country. predIction of the pO~!tlble OCCUlTcnce of 

C~lCCldIUSi ... 1\ lI11portant 111 order 10 de\lcc appropn<ne control nnd prc\elltl\C 

strategic!'> ;;1'0. tho,e pathogenic Eimeria species ha\ e hl.!cn Idenll til.:!d b) thiS stud). 

• A bell'-'f liJagnosllc approach (For ('\<Hnplc. llloJ.,!cular techJll4uc) IS rl.:!qUlrcd to 

prl.!cl:o.cJ) conlinn the ,pccie~ of Cnplo~"oritli/l'" Idenu ti..:d . it-. the pr(,~cn1 

llicntdkaunl1 \\as h~ ... ed on cOJ1\cntioll:lllaborillory procedur(':-o. 

• Funher .... IUd) ha .... ed un difTerent l.hagno ... l1'-· appwach..:' (\lorphologlcal 

Char<ll'tcn ... uc,"" :-opom1atlon tllllC dClcn111nallon and necmp'y C\i.lllllll<lIlOn of the 

gUI) I~ required lor more precic:;~ Iciclllllic:ttHlIl Ill" thc 'PCCICS of 1~'imC'ri(l 

~Ir~ulatlng III .. mall ruminants of [thiopi .. l. 

• A... till .., wurJ... \\ as i.1 cross scctional t) pc of epH .. h':l1ll\lloga:al ... tud). further 

longltudmal ..,IUd) \\ IIh repealed s~lInpll11g .... I' reqUifed to llhtilll1 i.I more accurate 

data 011 Ihl.' prl.'\ alene..: and c~\.)nOI11IC Impacts 01· thc ... e pJ.I"3o .... II..: .... 
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N. ANNEXES 

Annex 1 Es timation of 'Igc of Sheep (Gatcnhy, 199 1) 

Per lllanent incisors Age 

None Less than I year and 3 mon ths 

C 
I year and 3 months up to less than I year 

and 10 months 

, _ paJr~ • , ? I )car and 10 months up to less than _ 

~ ____________________________ 4-y_e_a_rs __ a_n(_1_4_I_n_O_Il_lh_S __________________ ~ 

J pair~ 2: years and 4 months up to J years 

i\ lore than J yt.:ar~ 

Anne\ 2 Determination of the age of goats (i\ l ike. 1996) 

Age group 

I Kids ullckr 1 year 

Yearling ... (I':! years) 

Young adults (3-4y~ars ) 

Adult H-5 years) 
I 

Older adults morc than 5 years 

Teet h condition 

8 sharp incisor::. 

(enteral p.m of bab) teeth replaced b) 

pcnnanent ont:,:s 

-t pcnnancill teeth 

8 pennancnI teeth 

I Worn teeth ancl -s-o-m-c- l-niSSing 
~ 
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Anne~ 3 List of laboralOr~ reagents 

3.1. Reagents for sheathger ' s suga r so lution preparation 

Granulated sugar (Sucrose): 454.6'1n 

Tap water: 355ml 

Fonnaldchyde (40°0): 6ml 

3.2. Reagents for Kinyo un acid-fas t sta in 

For the preparation of Carbo I fuschine 

Basic fuchs ine: 4gm 

Phenol (Melted crystal): 8ml 

Ethanol (9500): 20m I 

Distilled waler: 100mi 

For the preparation of decolori/er 

Ethanol (950 0): 971111 

IlCL (conc~ntrated): 3ml 

For the preparation of counterstain 

\Ieth~ \cnc hlue: O.3gm 

DI....rlllcd \\ ater: I nOml 

Alllle\ 4 Coccidia of sheep a nd goats (Soulsby. 1982 and Le\ine. 1985) 

Ser ia l Eimeria .\PP· 

1'0. 

E ahs(l((l 

Ii os l 

Sheep 

i S iLC of 

oocysl s in 

micro mCie r 

"'1 - 1'" -J_. X_ J. 

In fonn:s 

from the hlg 

hom sheep: 

3~.4x22.6 

III fonll';' 

from 

63 

Sh ape of Other 

ooc~ SI'\: t' h it !'uell' ri sl irs 

EllipSOidal • Ooe\,sts 

wall ~moth. 

pinkish 

yello" . a 

domc-

shaped 

polar cap 

over the 



E. urkhari 

3 £. arloillgi 

r.:. christenscnl 

5 t: crwuIlIu lli5 

6 I:. daniell!' 
r 

/;". f(/ /{I"CI 

sheep Illicropyle 

Wild 22.4x 17.4 

~hcep 

• Prepatent 

period of 

18-20 days 

Ellipsoidal 10 Double contoured 

uut.:y~1 \\all with a 

yello\\ tint. 

micropyle absent 

Goats 27x 18 but a Ellipsoidal Distinct 

polar cap 

Sporulation 

time of ~8-

wide range 

occurs: 1--

~2x \3-3 1: 

- 2 hours 

")") \\ Ilh <1 

mean of 

28x20 

Goats 38x25: and ~ licrop~ Ie co\ ·ered 

range of :q. :.ilghtly nal at b~ a prominent 

~ 1 x23·2 8 dome-shaped 

micropyle cap 

-+-;S"h-c-e-p~-:2"3"x-· 1"9" ran g~ S p h eri ca I---C-IO-+-;-\' i sib I e ITl i crop yl <If I 

one end 

Sheep 

Sheep 28.9,21 

and range 

goat ') 31x1R· 24 

64 

hroadl) 

ellipsoidal 

cap 

Dl stillet 

micropyle 

\:n polar 

cap 

\\'all 

transparent 

. browllIsh 



8 E. gilruthi 

19 

10 I:" !!,rtlllu/osa 

I 

J 
Sheep 

and 

goats 

Sheep I 16.38, :}0-

26(mcan 

' 0 · 11 ') .,) .)X __ . "'t 

Ellipsoidal or 

ovoid 

Sheep \lcan "'l/e l 'rn-shaped 

of 

35\: I '1-25 

65 

yel low 10 I 
salmon 

pink 

" ·all 

oocyst 

smooth 

with 

tran~parcnl 

ydlo\\ 

outer layer 

PromInent 

micropyle 

CO\ cn:d O} 

a 

micropylar 

cap 

D1Sll1lct 

With a 

1111Crop: lar 

cap 

Oon..." 

tran"'pilrCIlI 

. bnm IlIsh 

10 



in color 

- Sporulation 

time of 3-4 

days 

II £. IWH·kinsi Sheep 20-25x \5- Sub spherical - micropyle 

and J--., present 

goats - triangular 

polar 

cap 

I - Sporulation 

timc of 5-6 

days 

12 £. inetriema Sheep 4""'(32 rangc Ellipsoidal \Veil 

39-5:1,27- dc\ eloped 

34 micropy Ie 

Sporulation 

Utne of 

3-5 day~ 

Prepatent 

period of 

20-27 days 

1, ' F. mani(,(l ShC'cp \5.4 - Ellipsoidal II'all two 

21.3,11.5- kl\Crcd. 

14.6 (mean smooth. 

19.1 ' 13.1) colorless to 

pale yellow 

Shallow 

dome· 

shaped 

llllcropylar 

cap 
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I , , , 

I 

I 

14 E 
IIi lIakoh IrakimO\ 'ae 

15 E. OVillll 

, 
, 

Goats 23.1 x 18.3 Ellipsoidal 

ranee of 20- sometimes 

ovoid 

Sheep . 23 -26x 16-

24 (mean of elhpsoldal 

]: - x:20) 

67 

-

-

-

or 

Sporulation 

ti me of 72 

hours 

Prepatent 

period-14-

16 days 

No 

micro lie . Pl 

no polar 

cap 

Cyst wall 

smooth and 

transparent 

slightly 

brownish 

yello\\ 

Sporulat ion 

time- one 

to 1\\'0 days 

Oocyst 

\\all two 

layered 

with outer 

[mer 

smooth. 

ye\lo\\ish 

:'1icropylc 

pn.':'icnt 

co\'ered 

with a 

micropyle 



16 I:.;. pal/ida Sheep. 12-20x8-15 Ellipsoidal 

goats 

I 

17 E. pana Sheep 16.5,14.1 Subshcrical to 

and Range of spherical 

goats 12-22x I 0-

18 

68 

-

-

-

-

cap 

Sporulation 

timc-2-4 

days 

No polar 

cap 

Oocyst 

wall th in , 

palc yellow 

to 

ycllowish 

grcen 

Sporulation 

time of 24 

hours 

Oocyst 

wall 

smooth 

\\ ith a 

uniform 

thickness. 

no visible 

micropyle, 

no polar 

cap: pale 

yellow 10 

yellowish 

green 

Sporulation 

tillle 

days 



18 E. pIli/ClaW Sheep 2I.2xI7.7: Sub spherical Micropyle 

range 17.8- 10 spherical present 

25.1xI6.2- Small polar 

21.1 cap 

Wall of 

oocyst 

covered by 

an even 

distribution 

of cone 

shaped pits 

Sporulation 

time of 36-

",)8 hours 
r -

19 E. \\'ebritif!,C'11Sis Sheep 17.1- I Ellipsoidal to 
I 

Oocyst 

:;Ox 14.4-\9 ~llb "phcrical wall 7 

la~ creel. 

outer layer 

smooth.col 

orlcss or 

pale 

\c1JO\\ . 

mner dark 

\licropyJc 

present 

Dome-

shaped 

ll1H:ropylar 

cap 
~ -20 E.alijeri Goats 15"::~3 .\ 12- Ellipsoidal. :"\0 

22 Sub spherical. micropyle 

69 



21 E apsherollic(l 

E n iprillll 

£'('uprO\'ifW 

Goats 14-37xI8-

76 

GoalS 27-·Hh 19-

16 

Goats 26-:~6\21-

18 

70 

Sphcrical or 

ovoid 

Ell ipsoidal 

Ellipsoidal 10 

slightly o\'oid 

Ellipsoidal. 

Subsphericalor 

shghtly o\'oid 

-

-

cap 

Sporul ation 

ti mc 1-5 

days 

M icropyle 

wi th ou t 

polar cap 

Sporulation 

timc of 1-2 

days 

Pr~patent 

period of 

14-17days 

S I
· I 

poru atlon 

time of1-3 

day~ 

Prepatent 

period of 

3-6 da\.., 

;'llcropyle 

\\ ithout 

polar cap 

SporulatIon 

tUllC of 2-3 

days 

Prepatent 

period of 

I ~-20 days 

Micropyle 

\\ itholll 

polar cap 



24 £.hirci 17-29x 14- Ellipsoidal to Micropyle 

22 subsphcrica with polar 

cap 

Sporulation 

time of 1-

3days 

Prepatcm 

period of 

5-14days 

I ,. 
-) £.je/cllIjc\'i Goats 26· 3 - x 18· Ellipsoidal to Micropyle I 

26 o\-oid with polar 

cap 

Sporulation 

lime of 2--l 

days 

Prepatent 

period of 

1-l -1 7 da\s 
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Annc'\ 5 Recording shect for data colicctioll 

Sample I Study I Date of Animal Age Sex Plll'asitcs OPG Acid Remark I 
~o. sitc samp ling host idcntified fa st 

011 test 

I flotation 
I 

I 1 I I 

I I I 
f-

: I I ! I 
-

I I I I 

I I I -, 
- I -



Annex 6 So me of the different Eimeria species identified during the study period 

a. Eimeria cr(llullllll\ (Fro m shrep) "'0;\ 
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b. Eimeria 1,'('brit!;:eJl (' \I\ (S heep) .tOx 

7-1 



t. I:"illlt'r;a pllITll (From sheep) -lO\ 



• 

• 

d. Eill/£'I"ia arloillgi ( Fro m goa h ) -Hh. 
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e. Eimeria inrricara (From sheep) 40x 
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• • • 

f· Fill/ criu lIil1llJ..II"~\'/lJ.illlfll'(ll' fI-1'0 111 ~O:lh I ~O\ 

, 



~. ~pOrUhlli.'d OOC~'i I S or Einll'r;a crandall;, -IfJx 



II_ i:imeriu u-ehritlgc'''c'\I\ 

1'li \Cd il1frclioml 

I::.:imerill f(lllft'; I: imerill ;utri"tlftl 



Annex 7 Preparation of she ather' s sugar solution according to Hendrix (1998): 

• About 454g of granulated pure cane sugar (table sugar) is 

added to 355ml water by stirring over indirect heat (top ha lf 

of a double boiler). 

• After the sugar is dissolved. the solution is allowed to cool 

at room temperature. 

• While stirring. 6ml of 40% formaldehyde solution is added 

to this solution to prevent mold from growing. This 

solut ion should have a speci fi c gravi ty of between 1.2 to 

1.25. In this range, faecal material. much of which has a 

speci fic gravity of 1.3 or greatcr, does not fl oat. If the 

specific gravity is below the desired range. we add more 

reagent unt il the hygrometcr indicates this range. If the 

speci fi c gravi ty is above 1.25, we should add water until 

the proper reading is obtained. 

An nex 8 Procedure fo r th e sheather 's suga r flotation technique (Hend rix, 1998) : 

• Using a paper cup and tongue depressor, mIx 

approximately 2-3g of faeccs with enough water 10 make a 

<;,cmisol id suspension 

• Strain the mix tu re (faeces and water) through a double 

layer of cheese cloth (or IwO layers of si ngle sheet gauze) 

or a tea strainer ovcr a second paper cup. Use the tongue 

depressor 10 press oul most of the liquid: retum the solid 

waste to the fi rst cup and discard. 

• Pinch the rim of the second paper cup to fom1 a pouring 

spout and transfer the contents into a 15ml cent rifuge tube 

(test tube) and place the tube into the centrifuge. 
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remembering to counterbalance the tube with an identical 

tube filled to the same Icvel with water. 

• Centrifuge for 3 minutes at 400x to 650xg. For many 

centrifuges. this is about 1500 revolutions per minute 

(rpm). Decant the supcrnatant. which contains fats and 

dissolved pigments that interfere with the ident ification of 

parasite eggs. larvae or cysts. 

• Add concentrated fl otation solution to 1 cm from the top of 

the tube and resuspend the sediment using a stirring action 

with a wooden applicator stick. Insert a rubber stopper and 

mix by ~ or more in\'ersions. so that the solulion is 

thoroughly I111Xcd wi th the sediment. 

• Return the lube to the ccntnfuge and centnfuge for 5 

m1l1utes. Without rC!1lO\ 1I1g the lube from the centri fuge. 

pick up the surface film conta1l1ing eggs. larvae (l r cysts by 

touch1l1g the surface gl.!ntl~ \\ 11h a \\I rc loop (bent at a 90 

degree angle) or a glass rod. Transfer the surface film to a 

glass nllcroscope shdc and add a CO\ er slip. ThiS IS for a 

Ihed angle centnfuge. If the rotor on the centnfuge is not 

angled. the ccntn fuge tube can be tilled \\ I1h ilotation 

solution until a reverse I11CIlISCU!) IS present and a co\l.!r slip 

can then be added: centrifuge thl.: tube wi th the c(wer slip in 

place for 5 minUlcs. After ccntrifugauon. lin the cover slip 

st raight up and place it on the glas,:, ~lide. 

• Examine the slide under the compound micr(l""cope using 

the lOx obJecll\e for the tdellliticallon of Ellnena oocysts 

and ~Ox objccti\e for Cryptoi-poridium oocy~ts. 
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An nex 9 The procedure 10 dctermine Oocyst per gram of faeces (O PC) according to 
Kaufmann (1996): 

1. Weigh 3g of faeces and add 42milap water 

2. Homogenize and pour suspension through a 250~1J11 aperture 

sieve, collecting the filtrate 

3. Collect the filtrate. agitate and fill a test tube of i5ml volume 

4. Centrifuge at 2000rpm for 2 minu tes 

5. Pour off the supernatant, agi tate sediment and fill tube to 

previous level with flotation solution 

6. Invert tube 6 times and remove fluid with pippet to fill both 

chambers of Mc Master slide quickly 

7. Examine one chamber and multip ly number of oocysts under 

one etched area by 100. or two chambers and multipl y by 50 to 

arrive at the number of oocysts per b'Tam (OPG) of faeces. 

Annex 10 Procedure of faeca l culture fo r oocyst sporulation(I'lcndrix, 1998): 

• When the Coccidian oocysts are found in a fr..:sh faecal sample. place 10 to 20 

g of the sample in a beaker or a paper cup and coyer with about 60 ml of2.5°0 

potassium dich romate solution. Mix this solution tho roughly with a tongue 

depressor. 

• Pour in to a petridish and allow incubaling at room temperature for 3 to 5 

days. Open the plate daily and swirl the contents gently to allow air to reach 

the devcloping oocysts. 

• After incubation. cent ri fuge the platc's contents as indicated for sedimentation 

procedure 

• Process the t:,ccal sedi ment b) the ccntrlfugal flotation procedure to rccover 

the oocysts, then examine microscopicall y. A fully sporulated oocyst of the 

genus Eimeria contains four sporocyst~. where as a fully sporulated oocyst of 

thc genus Isospora has two sporocysts. Examining their shape. size and the 

83 



presence or absence of a micropyle one can di fferentiate the spccies of 

Eimeria. 
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