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A BSTllA CT 

A cro,,~-sectional !)tudy \\as undcnaken frolll September 100-1 10 \Iafch ~OOS on ..;dt:L'lcd -to 

dair~ farms loe;:Hed in Central Ethiopia to determine the pre\aknce <lnd species of the maim 

protoloal cause~ of calf diarrhea. and the factors associated \\ Ilh their Occurrence Fecal t"JIll[llc" 

\\t.!n: collected onet:: from a total of 580 cahes 0-3~5 da)s old and e\.<lllllned for the OOC\')I'o of 

Cnpfovmridium and Eimeria spp. by centrifugal fecal notatIon technique using concentrated 

sllc rose soltuion. Accordingl~. an overall point prevalence of 17.6% and 68.1 °'0 \\3!'; recort!\.'d for 

Cnprosporidium and £imeria .. pp .. respecli\ el~ Of the .. W dairies sampled. 16 (65%) had ('Inc or 

more cahes shedding C/JP{/J\poriliillf1l ooc~::,ts \\hereas all of the rarrT1~ hall cah-e,> :,hLJdlng 

EII/It:ria OOC)sts. In thi s '>tLJlI~ the species of C/~lplmp()riclilfm clrl'ubllng 111 the t~UIll' \\<1'" 

presumed to be Cr.' plOsporicllllm andenom (formerl~ kno\\ n as C",I/llml'0r/dilllll 111/11"/ \! f)a'>t?d 

on Illorpholog) of the DOC) sh and certain epidemiological featurl!s of tht.: para ... ite \\ lib n:g.ml 10 

the species of Eimeria. <I tntal of 11 spccie~ \\erc identilied namel~ Ellllaia hm'/I. FIIIIL'rw 

=I/(!,."ii. Eimeria (ll/hurnensi,\. Eimeria canae/ellsi.,. Eimeria e/Jipsoiclali.\. Dmeria .Hlh. ... phL'I"/CCI. 

Eimaia n 1mc/rica £iml.'ria £llahamell.\ i.I , £il//cria ".1 Ol1/in~l"Il'I.,. 1::lll1aia hllkicllllJlIl'm i ,LlllJ 

Eimeria hrasi/emi\ in descendmg order of their relati\ e pre\ alence. '\,t'lthcr (-".IPIOIIWI"/,/i, "II I1I)r 

Elllleria \Pp. \\ere found to be slatisticall~ assnciated \\ith diarrhea (j»(U15) Both para'>lte, \\ere 

lIctec ted in a "ide age range nfcahes: C,:'plosporidlllf1l in ~1-J~5-da~ old cJl\e'i and /-.!lII('rw 

.\1'1'. in 15 -3 45-da~ old cahes. Among the ri sh. factors studied. Ihe frcqllcl1c) ofc1caning tl'~' t'alr 

rearing houses \\as the mo~t important factor a~~ociated \\ith Ih~ JiJ...dihoou of mlt:L'ilun \\1111 

Cr.\plosporidi1l1l1~pp. wherea:, geographical zone "here samples \\ere laJ...en from and age Ilfthe 

cahes \\ere the most importam factors associated "ith the likelihood of infection \ \1111 £1'11('1";0 

spp. The mean and maximum Eimeria oocysts per gram of feces (OPC,) determined h~ u ... ing 

~1ci\ilaster technique "as 5109 and 267 ,DOD. respecti\el~. rhere \\as a <.,tnlllg a'i'iociation he!\\ t't'n 

OPG and age of the cahes (P<O.OO 1) and con::;islt~nc) of the feces (P<O.OO 1 ). tht: mcan OPC, \\ as 

sign ifi cantl) higher in younger and diarrheic cah es. 

h:ep\ ords: C alf diarrhea: Cryplosporidium: Eimeria: P rc\,alcncc: Ri'ik f:lct ors : Spec ie, 

XI 



1. I"TRODUCTlO:'>' 

rh~ fUiure of an~ dairy production depends. among other things on successful program of raising 

(ahes and heifers for rep lacement ( Balh ef uf.. 1(85). On the other himd. the health and 

man<1g.ernent of replacement animals are important comp(lnent~ nf total herd Jlrotildbill1~ rhe 

producti\ It) of the herd can be negati\el~ impacted b~ IInpam~d gro\\ til of cahl.'''. decrca,,('d milk 

production of animals that experienced chronic illness as bab) cah es. '>prcad of infectiolls 

diseases from cahes 10 adult CO\\5. increased \elcrinar~ costs and the lUllIted opportunil~ for 

genetic select ion due 10 high mortalit~ of replacement animals. Among",! nil illlllnab prcesenl 011 a 

dair> farm. the highest morbidity rates generall) occur in baby cal\c" pnor to \\L'<llHllg (\1cCiuirk 

and Ruegg. 2004). 

Ihe 1\\0 most important disease problems in the ~oung calf' are dlarrheil and pneumolll<1 

(lIelnrich~ and Rado,>tits. 2001). Diarrhea is the 1110:::.t ";'~rJOU\ anJ nmlllwn heal!'., prnhkm 

particularl~ in neonatal calf that is re~ponsible for the greate..;,t economic 10 .... ,e.: .... III thl .... age.: group 

for both dai r) and beefcahes (Heath. 1(92). and a:-. reported b~ Hell1rtch, and R~ld(l ... tlt" (~O()ll. 

acute diarrhea accounts for approxim:l1el) 75% flf the mortalJt~ lo'> .... e~ of Jalr~ cah e ... Ie.: ....... than :; 

\\eeks age. 

The diarrheal s) ndrome has a complex etiopathogenesis. because \ anous 1I1fe.:ctious agents. either 

alone or in combination. ma) be associated \\ith lield outbreaks. In additIon. emlronmental. 

management. and nutri tional faclOfs innuence the se\erit) and out come of the di'>case (RI.'~ l1old~ 

el al.. 1986). According 10 Heinrichs and Radostils (2001). Ihe mo,>! Important palhogens 

as~ocialed \\ ilh calf diarrhea \\ orld\\ ide are ETEC. rota\ irus. corolla\ irus. ~al1l1ol1ella species. 

and protozoan parasites Cr)plosporidillm and Eimeria spedes. rhe laller 1\\0 cllIeropathogens 

arc the subject of this paper. 

Cf) ptosporidiosis is a \\ idespread para~itic dist:a~c catls~d by apll.:o1llpl~'\all pard~II~~ oj' the 

g~nu:) Ci)plmporidium (TY7Zer. 1907). \\ hich de\ elop and rnliltipl~ in the ~Pllhl'l ial cell') of thl' 

gastrointestinal or respirator) trac ts of a \\ ide range of mammals. birds. n:plile,>. and fish. 



Infected indi\ iduals sho\\ J \\ id~ spectrum of clinical presentatioll:., but the pathogl'Il<.:.:it~ ur 

O:lplo.lporidilllll \aries \\ith the species of parasites imohed and the t)pe. age. and immlln~ 

status orthe host (X iao el (11.2004). Based on transmi ssion e\raiments C !WfT/l11I \\)Heh I" one 

of the 1\\0 important spec ies of C,:lplospuridium in cattle. \\ a::; "ho\\ n to lad ho~t Ilpt'"cdi..:it~ Jnd 

therefore a pOielltial LoonOSI~. In cattle the clinical picture. \\hich elllerg~s from fll.'IJ n:pmh. I" 

Ollt: of mild to sc\cre diarrhea occurring In cahes bet\\cen and 4 \\ceks. \\lth high rnorbldlt~ 

and 10\\ mortalit~ (de Graafel £11 .. 19(9). 

For a long lime Cf)plu!>poriJilllll has been regarded as an opportunistic organism ou.:urrlllg in 

conJunclion \\ ilh other emeric pathogens such a::. rotm irus. corona\ lru::. and El ["( III ',r.:\ I.'rr.:l~ 

diseased ammals (Rc:nolds 1.'1 (I/.. 1986: Snodgrass 1.'1 01 1986' \ ·Ioare :md Leman. I \Ill I. de la 

Fucme el al. 19(9). Ilo\\c\er. se\c ral e:\perimemal and lield studies hme demollstrated that it 

ma: aC I alone to cause severe diarrhea (i\loore and Zeman. 1991. de la Fuente el al. Il)Y9: ,""cntt 

el (If 1995) and death (\Ioon: and Zcman. 1991: Sanford and Jo~eph~on. 198~) III I It"lI1t11il I 

cal\cs e\en in the absenct' or other enteropalhogens. In add it inn to lUi Impact on the health and 

productl\it: of cal\e .... the fact Ihat Cr}plo.\poridilll11 \\as found (0 mfect human". ,II'J Lt1uld 

cause a life-threatening disease in immunodellcient people. e~peclall~ \ID~ patient.. ( \I,lrIltl" 

and Guerrant. 19(5). as \\ell as the association of Cnpto.\poridilill/ \\llh \\a1er-pmnt' related 

human outbreab of diarrhe3 (vlackenzie el al.. 19(4). ha~ c('rtaml: gi\~n Ihe para"ne .1 morr.: 

\\idespread recognition. 

Coccidiosis is also another Illlportant protozoal dIsease caused b~ aplcomplt::\an para'llh':", III the 

genus Eimeria. The parasite infects the intestinal tract and causes mild to se\ere diarrhea. m01l1 

frequentl) in calves 6 to 11 months (Kenned), 2001) although occas ional1 ~ occurs in ~carllngs 

and adults (Soulsb: . 1981: Urquhart el 01 .. 1(96). It is one orlhe mosl economical!: Illlp(lrtant 

parasitic diseases of catlle (Dedrickso n. ::':002: Kirckpatrick and Selk. ::003). \\hich IS aCllIall) 

characterized b) t\\O different s~ndrome5: subclinical and clinlc31 ( R; chc~. ::':004: Dedrick"(lJl. 

2002). Compared to clinical coccidiosis. nonapparent or subclin ical coccidiosis is more 1Il1port3nt 

and ma) account for over 95% of all the losses associated \\ ilh coccidiosis (Dc:drickson. ::!()O::). 

These silent. subclinical infections call~e substantial economic 10ssC'''> due to poorr.:r feed 
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efficienc~. slo\\ \\eight gain. \\eight loss. longer heifer de\ eloprnent periods and Incrca .. cd 

susceptibill t ~ to o ther disease causing agellls (DH ~ 1. 1998 ). 

In Ethiopia. although diarrhea is an important cause ofcalfmorbidit~ and mortalit). studic~ donc 

to quantil) the magnitude of the problem and to determi ne the under!) ing cau~e~ are scam and 

scarce. The available scant data a lso refer to onl) bacterial and viral causes and no allelllion ha~ 

been gi\en to the role of cr~ ptosporidiosis and cocc idiosic; as causes of di .. ease and production 

losses in cattle. alt hough these diseases are of foremost importancc in Illost rarts o f the ,\orld in 

\ ie\\ of their economic repercussions not only due to the high mortal it) the~ sometimes C3u<.;e. 

but also because of failure of )oung stock to gro\\ and galll \\eight to thclr full rOientl31. 

reduction in bod) \\eight. and medication and labor costs. 

Therefore. taking these facts 11110 account a cross·sectional stud). the fir"t (It'll .. kind in I thl(lpia. 

\\as undertaken in seieclt.'d dalr) farms in cen tral Ethiopia \\ ith thl: follo\\ 1Il~ nhit:ctl\cs 

• To de termine the rrt:\alence and the spec ies of tht' major prot%an agel1b cau"iing I..: .. df 

diarrhea \\ ith especial emphasis on (. l)prmponc/iu lI1 and I:.imaia "pCI.'l!." 

• Tn identlf~ the potential rish. factors associated \\ith occurrence \)( ..:r~phhrnnJHl~I'" ~ll1d 

coccidiosis in the farms. 

• 10 recommend apPfClpriate pre\entlon and control measures ha ... eu on tht' lindlllgs 01 the 

SlUd) 

, 
-' 



1. LlTERATL' RE REVIEW 

2.1 H i:d o ri (,~ll bac kg ro und 

The firsl desl.:nplion of Cl)plosporidium \\as made b: T~ zzer (1907). \\ hen he isolated the I~ pe 

specie .... \\hi("h he named CI)pfOSporidilim /1///1" \. from the .::!a5tnc gland, of 1.1horJwr~ mice H~ 

later publis.hed :1 more complete deSCription of Ihe life c~de In IQIO and both J"\e\ua~ and ... e\ual 

de\ dopmental stages \\e re described to culrnin31e in the formation of unique .... pore~ I or ()OC~ sIS) 

contaimng ..l sporozoiles not enclosed \\ ithm sec(1ndar: ~pores ($pOrOI.:~,b). T ~ zzer ( 191:~) found 

a second isolale. \\hieh he named C paITIIIII. In the ... mall intestine of the SJme -;pecie<.; of 

laborato~ mice hut the~ \\ere smaller than ( m 11"/' ~lI1J their de\e!ormenl H,h cOP"ined to the 

'malllOlt.'''llnal epithelium. 

InfeCllon b: Cr.\{'t/l\poridium specIes in cattle \\a!:> first reported h~ Panciera d af (1-.)'7 I) In the 

mtc!:>tme~ 01 dIarrheic cahes. Ho\\e\er. due II) II" aS~o\:latlon \\lth lther hac!err;::1 anJ \ Iral 

enteropath\l:;ens. It ... role as a prima~ pathogen \\3S no! c'aabllsheJ until the 11\0'" \\ hen T Llptll 

t-I al IIQSO) attributed an outbreak of neonatal diarrhea n eahe<; 10 nara"';'lzJrion ,,~ 

CrJPIMpOrlJlllm alone. In the follo\\lng ~ears methods to free the mledl\t: ()OC~Sb from other 

contaminatmg pathogens become available, \\ hieh permllIed the e'\perrmental demon"lral:lon that 

Cr}plmpomlium \\as capable of causing clinical diarrhea in cahes !Tziporl ~" 01 IqS3) At 

presenL Cryprosporidium infection is a \\ell -recognized cause of diarrhea 10 Immunologic311~ 

health~ and immunocompromised humans and animal" of agricultural lnlere,t thfCIugholit the 

"orld (--\brahamsen, \99S), Onl) C parvum is I...no\\n to be associated \\jlh diarrhea in neonatal 

ruminants (de Gra:1f el aI. , \999), 

Coccidiosis as a distinc t clinical disease of cattle \\as first described b~ F. A Zurn in Isn (CIted 

h~ Ernst and Benz, 19SI), Zurn obsen ed coccidian intracellular stage~ in ,e(lion, of Inic ... lmC' 

from a calf thai hJJ died of enteritis and sent from S\\itzerland The disea!:>e encountered \\as 

gi\en the name rote Ruhr ("red d~senter~")_ Lnfortunatel~. Zurn did nor gi\e J dc:tdlkJ 

descrrptlon of the parJsitic stages he sa\\ and hence present - da~ m\e!>tlgalOrs cannot dj< ... tmguish 
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that spe(Ies rr(llll the o lhe r species. \'hich are no\\ recognized from cau le. Eimeria ::/If!rmi h 

a ppa renll~ the most common cause of ro te Ruhr In S\\ IILer land and llla~ ha\ e hee n the ~peCI""" 

that 7urn sa\\ If m:;1 and Benz. 1981). 

BOvine (OCCIdIOSIS has been g ive n se \ eral common or colloqui<J11131llt:') in add itio n to rot I.' Ruhr: 

these IIlclude ... Cllurs. blood: scours. hemorrhagic ententi";). d~ "cnt .... r~ and blood: diarrhea rhe 

Illost pre(I'll' n3me for Ihis d isease is bo\ int" eil11eriO'o.ls. since all (occidial organisms of callk 

Iha1 call:.e coccidiosis belo ng to the genus Eimeria. Il o\\ e\er. bo\ In .... coccidios is is the 1110 ... \ 

cOl1lmonl~ u'leJ name and is preferred b: mos t in \ estigalors (Ern.." anJ Hem. 1981). 

2.2 E tio lo~: 

Cr~ ptosporidiosis i" caused b: obligate, intracellular. prnlO/031l para'I\('''' that belong to the g .... nu ... 

C'I)plmporidwlII (Tyzzer: 1907: Fa~ .... r t'f d, ~OOO. Lpton. ~onJ). Named spe!.:le.., 01 

('r.l{1{o\pnriclIllHl that are currentl: considered ,alld <:.pecles no\\ Include ( ul1cJenoni (cJttle). ( 

h£llleyi(chicl\en and some other birds). C c(lms (dogs). ( leli, (cal\L (' gal/t (hirds). C r,olllill/\ 

(human";)). C ml'h'lIgridis (birds and hUITInn::,). C 1110/1101'1 (fish). ( 1I1/1/'/\ (muenh ~md SOll'le llthel 

mammab). C 1'(1/,\'//111 (ruminants and human'll. C 11"011'1 (gUIIlt!.1 pig ... !, C \(/wophilulII (IliaI'd ... 

and 5na~es). and C serpenf;s (snakes and linrds) (Xi<Jo ef al. ~(l04) Ho\\e\t'r onl~ t\\O ofth .... "e 

protozoan paraSites: CrYPlojporidium parl'I1111 and Cnpfospomlwm (II/denali; (former!) I-.nO\\11 

as C fJllIris . Llnds3~ ef (1/ .. 2000) are importan t in cattle (Ander,\on. 1998: de G raaf ef 01 .. IQ<)Q: 

Upton and Current. 1985: Lindsay el al .. 2000). 

Crypl().\poridillm mllr;s \\as tho ught to be a gastric pathogen in fI,uenl') and cattle. and i~ 

recogni zed as J \alid spec ies, Ho\\ever. recent mo lecular anal~ses ha\e demonstrated Ihal C 

muris in cattle 1') geneticall: dist inct from C ",uris 10 roden". dc..,plle their morphological 

simila rit) It has also been repo rted that C mllriJ from canle \\I:I'C unable 10 infect laboratl)r> 

roden ts that \\ae immunocom petent o r i!11 111 unocomp romised. although C 1II/ll'i.\ from rodl.'nb 

"ere able to infect these laborator) rodcllts (Lillds:1~ t'f 01.. 2000). l3ascd on these findings. C 

mllri, in cattle ha\e been proposed to be a nc\\ species and no\\ renamed. C (lm/ersoni ( l.i ndsa: 
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el al. 2000). which has been recognized as valid (Xiao el al .. 2004).11 \\as named alie:r Bruce 

Anderson. Uni \ersil~ of Idaho. and the original finder orille parasite. 

Bovine coccid iosis is also caused by intracellular protozoan parasites chien~ of genus Eimeria 

(Ernst and Benz. 1986: Ferguson. 1996: Adams and Perth. 2004). The Ilwnbcr of srl'cie~ or 

Eimeria that occur in catt le is open 10 question. but most revie\\ers accept 13 (Ernst and BenL 

1986: Levine. 1985: Lrquhart e( al.. 1996: Adams and Perth . .:!004) 10 l!( Kauflllann. 1996: 

Ferguson. 1996), Ho\\ever. onl~ Eimeria bods and Eimeria =uernij are highl) pathogenic and 

regula rly associated \\ ith clinical infections in the field (Ernst and Benz. 1986: Ferguson. 1996: 

Urquhart el oJ., 1996: LAV. 1996: Kaufmann. 1996: Adams and Perth. 2004). E'\perilllentall~ 

other species ha\e been shown to be mjldl~. or moderatel~ pathogenic (Aiello and \Ia~<;. 19(8) 

2 . .3 Paras it e morphology and s it e of infectio n 

The 1\\0 species of (nplOsporirliulII recog!1l7ed In cattle are \vell Jilrerell!l;Ht'd nn the ha'd'i 01 

oocyst morpholog~ and "ite of infection (O· Donoghue. 1995: Anderson. 19Y5)_ I he OOC) Sb 01 

C POITIlIII are l1ear!~ spherical in shape and ha\e an a\erage size of 5.0 pm \ 4.5 pill (L pton and 

Current. 1985: Fa~er and Unga r. 1986). As to the Slle of parasitism. ( plln'lflll infects the 

epithelial cells of the distal small intestine mainl~ ileum. C anden(Jlli infL-L!'i Ihe aboma<;ulll of 

cattle and the ooc~sts3.re ellipSOId that measure 7 4 \ 5.5)l111 ( L inds3.~ l'1 til. ~1l00).ln hO:-lli""ue 

O)plosporidio develop intracellular!) but extrac~ toplasmic. \\hich l11a~ contribute to tht~ markl'd 

resistance of the organisms to treatment (Eisen. 1004). The Eimeria specie ... kl1o\\n III caule \ar~ 

considerabl) in their morpholog~ and a detaded description on their nl(lrrhoIDg~ and other 

features is given in ~l1ne\ I The de\elopl1lenl of t:III1l'/"1(l specie':> lIl'iidc [ill' hn,,\ lJ,ke ... place 

intrace!lularl~ in the epithelial cells of termlllal ileum. caecum and coIn!! ["-aufrnann. ! 99(). 

Radostits and Stockdale. 1980: Bo\\ man. 1999) 
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2A Cl:t ss ific;ltion lTaxo l1 o ll1~ 

According to the current ta.\onomic classification. the causati, l' ag~ nt of cr~ ptospondl0sl" 

belongs to the Ph~ lum .·\plcomplexa. Class Conoidasida. Subclass Coccidiaslna. Order 

Lucoccidiorida. Suborder Eirncriorina. ramd~ Cr~ ptl..'''r~.mdlldae and Genus Cn/IIO\/Ifludilllll 

(Lpton. 2003). The same classlficallon abo holds true fi.'r Elllleria e\ccpt that the~ belong to a 

different Famil~. Eimeriidae and Genus Eimeria (urquhart eli at.. 1(96) 

2..5 Epidemio lo~\ 

! j / Geographical disfrihllfum and premlencl' 

80\ inl' cr) ptosporidiosis has \\orld\\ ide distribution (-\ldlo and 1\ l a~ s, 1998: ISL. 200,). "IIlC\,! 

the fir't report of its presence 111 cattle. the disea'ie hac;; heen the object of man) pre\ .:llence 'lUdIc", 

\\orld "ide and has been documented in pearle and 31l1mals in 95 counlries (I:3~er e( 01 194RI 

rangmg in locmion from tropical 10 temperate zones throughout the \\orld (O'Donoghue. IQl),,) 

\Iost mfections ha\e been altributed to C fon-llm aSSI..I(13teJ "ith cll11lcal dl~ea..,e (O'[)nnnghul' 

19(5). \ Iost of the published studies \\ere trom '\orth ·\merica. Europe. and Japan and IlItk: ... 

kno\\n on the pre\a lence of bo\ine c r~ptosporidloslS in African countries. rhe reportl!d 

pre\alences 'oar) according to the species l1l\ohed. the age group affected and the '>tud~ lk· ... ign 

used (Table 1). 

In cross·sectional studies in\'ohing single sampllllgs the reported POIIll prc\alence ranges from 

0.5% to 65.81%. \\ hereas in longitudinal studies pe riod pre\alences of 5% to 100% ha\e been 

reported based on repeated sampl ings. Pre\alences reported from diffe ren t countries in the \\orld 

are presented in Table 1. As indicated in the table mo~t of the reports an.:: that of C jW/"I"1/I1/ 

mainl)' in prc\\eaned or ne\\born cahes. C t.mdl'rwni rC muris) is much less pre\alent and \\3.., 

onl~ found in \\eaned cahes or adul! callie, and infec tions ha"e not been aSSOCiated \\jlh an) "Ign 

of acute disease (Anderson. 1989: O ·Donoghut', 1995: Bukhari and smith, 1996: de J. Pena el (1/ 

1997: Wade er uf. 2000). 



Table J, Pre\ alencc rate of Cr)ptosporidiuIII spp. in di fferenl countries of the \\orld 

Country H.cportcd prc\,a lcnce Age reported Species SOli rcc 

Type Rare (%) 

USA Point 5.6 I-II months C pOlTum At\\illefal. (IC)c}9) 
I prevalence I USA Point 0.9 0-30da~s C parvlIlII Wade ef ai, (1000) 
I prevalence , 

USA Point 1.1 5lday~ to adults C' nluris';' Wade l'1 01 (2000) 
prevale nce 

L'SA Period 92 7-21 da~s C' pan'lII11 A 1\\ ill ela/. (1998 ) 
prevalence 

USA Point 4.7-31 " 01 reported C mU!'i:>. '" Ander~on (1991) 
prevalence ! USA Pe riod 100 0-20 \\ceks C' POITWII Xiao and Herd (1 Yc}-l) 
pre\alence 

LSA Period 100 l -; ()da~s C' pWTllm McClll'ike~ <'I "I 
prevalence ( 19951 --

( S.I Point 11 ,-l 0-505 da\s '<01 reported Garber ef al. (199~ ) 

pre\ alence 
( SI Point 0.5-3.3 -\duh caltle C /JIlin ,",. Ander .... on (198"'.1989) 

: pre\'alence 
('SA Point 1.03 CJhe<., C mu,-is· Anderson (198Y) 

I pre\ ale nce -
"pain Point ~7.9 (1- -;\\\!eJ..." (. PWTUIII Ca ... tr<l-llermidJ '" "I 

pre\ alenee (2002) 
Australia Period 48.1 0-- "ecks C' pOl'\'11II1 Becher ('1 al. (:~()(I-l) 

pre\ alence 

Gcrman} Point 10-30 I L r to 6 months C par\'lml Joacllll1l .:1 al I~OO~) 
pre\alence 

Canada Period 100 O-~ mOlllhs (. pan'ulII 0' Handle~ el {II. 

pre\alence ( 1999) 
Canada Period 5 < I month (' parntnl Rablon t'l vi (200.-;, 

pre\ alence 
Canada Period O-~O C0"'" (. alld(,I'\(Jlli Ral..,tnn ('/ 0/ t~n()'l 

I pre\alence 
<.. anada Point 15 U-o months 'ot reponed Olson 1.'1 al. (199-0) 

pre\alence 
t-'m repo ned 

I 
Canada Point 9 ·6 month Obon l'1 al. (19l}-h, 

pre\alence 
Canada Point 10.6 C ll\\ .... \!cAllisler ..I "I 

prc\'alence C. muris* (20051 

Canada Point 18.~ Co\\:, ~IcAl1i:,ter ,I "I 
prevalence C. IHI n ' /1111 (2005) 

-
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Table I continued 

Co un try R~~ rted pre" :llence :\2e report ed S pecies Sou rCl' 
I Type Ra te 

('!o) 
'v1cAllister £'f at. (2005) I Canada Point 13 ' ~-70da~s 

pre\alence 

t Cah es 

~o ( 

repo rt ed , 
Czech Period 11.1 - e K\ac and Vilm t:l 
Republic pre\alence 92.9 (mderSOl1i (2003) 
Czech Period 43.80 ' CO\\S e K\ac and Vito\ ec 

I 

Republic pre\ alence andersoni (2003) 
Poland Point 24.56 ~-27 da~s '\01 Pilarcz) k and 8alicka-

pre\ alence reported Ramisz (200~) 
\lc\ico Point ?-., 1-30 days \ laldonado-Carnargo ef 

I 
pre\'alence C. panUlII ,,/ (1998) 

I England Point 62.4 -\dult caltle Scott ef af. ( 1995, 
pre\ alenee It 1-15) years C. plln'U/11 

Japan Period 93 1-;0 dJ~s C {W1"\11111 L'ga ('llIl COOD) 
pre\3lenee 

Dcnm:uk Point 17 l-i()dJ~'1 l~enrik"L"n and " n):;'· 
pre\ alence C. pan-lim ( 1985) 

Turkc\ Point 65.8 Cahes and '\ot EmrL" 1.'1 01. ( 1998 1 
pre\alence ..ldult, '0 orted -- -

Brazil Period 47 1-1 4 months ( muri.\ .. De J Pena l"f ul (199-) 
pre\alence 

~ - I Tanzania Point 5.3 tahc" and 'ot \ltambol!1al (19971 

pre\alence adult~ reported I 
F ranee Point \-;.<)- 4-:~ 1 da\ s 'at ' Lefa~ f.:f a/ (:!OOOI 

I pre\ alenee ~3.~ reported 
",calland Point 84 ·\dult cattle 1 Bukharl and Smith 

I prc\'alence C pan'uIII I t 1 C)C)6) 

I ~colland \Jult cattle I _ BuJ...han and 
~/ri3 * ..cILt:...I_9_9.c6:..l ______ .J 

",1l1l!h Po lOt 

I pre\ ale nee 
16 

.. Has peen renamed. (. wulenoni 

Bo\lne l·llCCldiosls also occurs \\orlrJ\\iJe fLrn!-1 and Be-n.!. 1981. Radmtlb d af I\)~}- . 

"aurmall. 1996: L rquhart ef 01.: I QQ(, but IS of 1110,>1 lmport:.IIlcr \\ here animals are hou')cu or 

confined III small areas (Radmtit"- l'l.l! IQ9~). In spite ll fthc \\orld\\ide distributi,oll. bO\llll' 

coccidlo~i'l is not a reportable disea:.e III mO:.1 countne'i (I-:rnst and Bl'lll. 1(81) .:md hellC!;, Ihl' 
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a\ailahle data about its pre\alence and the losse::. It eau ... e:-. are scant. 'I!\ertheless. the rep(1rtcJ 

pre\alence ranges from 16% to 87.8% (Table 2), 

Table 2. Pre\alenee ofbo\ ine eoeeidio:-.is in differenl count ries of the \\orl J 

Countr: --,:R"c"p:.:o:.:'-,' .:.e<i,,--,P:.:'-,c:.:"..:",,1 e=-n" c-';e;,-___ A ~ e a ff ec I ed 
Type Rale 

Source 

('!oj 

Poland Point pre\alenee 27.1 CO\\S Pi larez) k ('f (II. (2000.1 

Poland Point pre\ alenee ~9.6 Cahes Pi larez) k eJ al. (20001 

'etherlands Period ~6 Cal\es Cornelissen 1:101. (1995) 
pre\ alenee 

'etherlands Period ~3 Yearling,> lorneli::.scn l't 01 ( 1(95) 
pre\alenee 

'etherlands Period 16 CO\\5 Corneliv;;en l'l til (1995)0 
pre\alenee 

I\. en~a Point prevalence 67.4 Cahes and \IUIl)U<1 and 'gotho III.,)QO) 

adults . 
South Africa Point pre\ alenee ~9·5:' Cahe<; and \lalJila and Pen7horn (:'00:') 

.1Juib 

Japan PClini pre\'alence 193 'I'i reported Ha ... hullah ,'I ,1/ 11<)90) 

Japan Poml pre\ alenee 59 :' \\ceb 10 adult., Oda Jnd 'ishida (1990, 

Saudi \rabia PCllnt pre\alenee 3-l 1 C ahe:. adults I\.a:-.im JnJ --\I·~ha\\a (19SS) 

LS~ POint pre\ alenee- 6.3 CJhC':- Ern ... ! " " 'lJS - , 

Tur~e\ Poim pre\alenee 68 Cahes and Ar:-.bn and T uze-r ( 1998) 

I \\ . 
adults 

e,](o Period 7.8 l ahe ... RIlJrigu..: ,.\ ,J"; ,'I ,,/ 
pre, alence 1144,." 

~ 5 : HO\f rang""' 

Basl!d on transmission e"perimems. C pOrl'um \\a~ :-.ho\\11 to lac hl1 ... t "'re";lll(it~ (Aldlo Jnd 

\Ia~~. 19Q8. RadoSII1S ef al 1994: Lrquhart {"f (II 1996. Floyd. ~oon 1'.( .2003. Fa)er l" (If 
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2000) and. consequently about 152 species of mammals including humans are reported tn be 

infected \\ illl the parasite (Fa)cr el al., 2000). This cross species infectivit) d iffere ntia tes C 

1'0/"\"111/1 from most other cr) ptosporidian protozoa. \\h, ch are fa ir!) hosl specific (Floyd. 2000). 

Among the domestic anima ls. cryptosporid ios is due \0 C parl'f(lI/ is common in calves and othe r 

)oung ruminant s. occurs in pigs. and is rarel) seen in dogs. calS. and ho r~l's (Aiello and \Ia) ~. 

1998: ISl. 2003). Genelicall) confi mled C andenlmi infection has been found onh in can Ie . 

Bactrian camels. and a sheep (X iao el al., 1999). 

All domestic animal species are susceptible 10 coccidial infections (Quiglc). 200 I: Rad os til'! t'f 

al. 1994) but unlike the c r)ptosporidia. coccidia are generall) host-speci fi c (Kirkpatrick and 

Sdk. 1003: Radostits el 01, 1994: Quigle) . 200 I : Adam~ and Penh. 2004} and infection does not 

pass readil) from one animal species to another nor does cross- immunit) bet\\een s pecie~ 01 

coccidia occur (Radostits el aI., 1994). Ho\\c\er. each host rna) be infected "ith sc \ eral species 

of coccidia at the same time (Quigle\. 2001) .. --\11 breed .. of calli e are equall) su .... cepllbk 

(Kenned). 2001). 

] j J TrulI\lI1iss/()I1 

J'ranSmlS:-iIOn of cr) ptospondlOsis. both \\ ithi n and hCI" l'ell ho~t "PCCIC ... Indudlllg hunlJn .... '''' h~ 

the fecal-oral spread of the cmironmemall) resistant OOC) SiS. \\ hi ch arl' lull~ spofu l,:neJ and 

mfecll\c "hen excreted in feces_ The most common f()ut~ of mfect ion , ... do .. \;, contact " ilh Ihe 

diarrheic feces of infected mdi\ iduals (Scali el (If 1945). 

The I fan~miss ion of coccidiosIs from animal to animal j" also ac hic\ cd h~ the fecal-oro.l rolliC 

(RadosUh et ul 199-L Kirkpatrick and Scl k_ 2003.\Jo.lm and Penh. :!O(lJ) I he sOllrc~ \,f 

Infection IS the fec6 of citlllcall) affected or carner ,1Il11l131s (Lrnsl and Ikll/. IlJ;s 1. RaJo:--llb ,./ 

(1/ 1994: Radostils. 2001). and the susceptible anllnal contracts the infection b) Ingestlllg feed or 

\\ ater. or b) licking the hair coat cOlllamingted \\llh IIlfected feces (Rad() ... tlt~ el (II 1994: 

Kirkpatrick and Selk. 2003) . 
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25.f Risk(clCfors 

Various studies have been conduc ted overseas to establish the faclors associated \\ ith the: risk of 

infection by either of the parasites in dairy he rds. These factors are summarized as follo\\s . 

Age: It has been shown thai there is a significam association bel ween age and risk of infection 

\\Ith c,)plo!lporidillm. According to the studies. cr~ ptosporidiosis due to C pUI·'·lIm is 

predominately a prob lem of neonate animals (Upton. 2003) \\ ith a maximum rate of excretion o f 

ooC)sts between 4 and 21 days of age (A ngus. 1990: Garber el al.. 1994: Qui1cz ef af.. 1996: 

Olson el af. 1997b: de la Fuente el af.. 1999: O 'H andle) el £II. 1999). Allhough e.\ceptioll!) 

occur. older animals generall~ develop poor infections. e\en \\hen unexposed pr('\iousl~, 10 this 

parasite (Upton. 2003). Unlike C pan'LlIlI. C fllllris (C (llIden()l1i) \\as ani) found in \\eaned 

cah e~ or adult cattle (Anderson. 1989: Bukhari and Smith. 1996: de J. Pena el {/I 1997: ·"'ade ('I 

of 20(0) 

Although adult callIe are dc:~eribed as e.\eretors of C parl"llll/ ooc~st~. their Impnnan .... ·l'" 3-. a 

source of infection for the ~ ollng remains questionablc because OOCyst e;..crc:tion b~ JdLlli callIe 

\\a-.; similar in herds \\ ith serious problems of cryplo~l)Qridial neonatal diarrhea ilnd ill those 

\\itilollt (Scott el al. . \995). Besides. studies have re\ealcd lilal periparturiem CO\\S on dairies in 

\\hich Illost young cahes became infected and shed tillS para"lIe \\ere not shedding detectable 

Cn/J/fJ.\pIJridlll/1/ OOC)sts (.-\t\\il1 t'l al. 1998: Anderson. \98:2). 

Coccidiosis in cattle is pnmaril~ a disease of young cattle (Aiello and Ma~ s. 1998. (hJlgle~ 2001: 

Kirkpatrick and Selk. 2003) although occasiollall~ occurs in older animals that are In poor 

general condition (LAV. 1(96). The disease is seen 1110<.,t freqllentl~ in cahe\ that .1r(' () to 12 

mnnlh~ or age (Kenned). 200 I ).L nlike cr~ ptosporidia. older a!1lmals usuall~ sene ,h carriers of 

coccidia and continue to pass oocysts in the feces \0 the environment (Soulsb~. 19RJ. Kenned~. 

1001) "hieh results in a build-up of infection in ~ard s barns anJ on pasture. so thaI s{'\cn: and 

fatal coccidiosis ma) resuit \\hen a Ile\\ batch ofcalvc!) i~ placed on a pasture or In a ~ard "hieh 

hitherto has appeared perfectl~ safe (Soulsb~. 1982), 
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Managemcnt and hyg icnic condit ions: The r isk of CrYPfo.'poridilll11 mfec lion Increases \\hen 

animals are communall~ housed and o \er c rowded (Angus. 1990: AI\\ill ef (II 1999: 

\Iohammed el af 19(9) and \\hen h~giene and ce rtai n olher management practices are deliclt!llt 

(Re~nolds el ur. 1986: At\\i!! e( of.. 1999: Mohammed ef 01. 19(9). (IJPfo:.poridium IIlfection~ 

\\ere common in s ingle o r multiple suckler beef herds (Re)llolds el af 1986) and dair~ fa rm.., 

\\ilh multiple CO\\ materni t~ facilities (Garber el 01 .. I 99.f). O\ercro\\di ng In unh)gienic 

condi tions is also a major risk fac tor that precipi tates masshe intake of Eimeria ooc~sts and leads 

10 de\clopment of clinical coccidiosis (Radostits ttl al. 1994. Ernst and Benz. 1986: Lrquhan ef 

01. 1996). 

Siress · CoccidioSIS in feedlot callie is associali;~d \\ it h stress caused b~ shipping. wdden change.., 

in ration and \\eather. and oHrcro\\dinf! (Ernst and Benz. 1986~ \iell (l and \Ia~'" 1498. 

Dedrtekson. ~OO~) \\hereas ... tress caused b~ \\eaning make~ dair) I,:ahe~ \er~ .... u~cepllnle 10 

eoceidiosi~ (Rebhun. 1995. AIello and \la; s. I Q88: Quiglc;. 2001 J. (,oec idiost ... can also (leem in 

tree· ranging conditions resulting from se\.ere \\eather ~tres~ (.-\[ello and \I J~s. Iq981 and 

cro\\ding around a limited \\ater source (Aiello and \l a~s. 1998. Iront.:~. 1989) a.., 1l1.l~ \)ccur 

during drought reriods fTrone~ . I(89). \\hich concentrJte~ the hl'..,h and para..,lIe ... \\lthltl a 

restricted arcil ( \idlo and \Ia~~. 1998). 

Herd size An association bet\\een the Size of the farm and the risk 01 mfeulon \\ilh 

O:\jJfrHporidiul/I has been de..,cribed h~ ~e\ eral authors (Garber el (If 199-4: ()ulglt'> d .II JlJ9.l. 

\lohammed t'l al.. 19(9). \\here the higher the densit~ of alllffiJt..... the greater the numht'r (lj 

cahes \\hieh become infected and \\hleh In turn. contaminate their surrnunJlng~ Iltghcr 

pre\alencc for coccidial intectionj has ;'llso been reponed In large hads (Rodngucl-\'I\J<:' tf (11.. 

I(96) rdated \\ith the fact that cahe.., of the Ian?:e herd" are In O\ercnmded cundllion" <Itld are 

c{lI1sequcntl~ more likeh to II1gest large numhers of sporulated nol'~ "I" 0\ l'r a ..,hor! I--l'rlnd nl 

tllne 

Season An IIlcrease in the pre\alence of c~ ptosporidiosis durmg certain ... easolls ha ... bl."en 

reported b~ some authors. related \\ ith high rainfall or the number of bIrths «(,arher l'1 al. I Q9..1. 
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AI\\dll'f al. 1999: ~Iohammed el al .. 1999: Lefa~ ('I 01.2000). In a Canadian "lud~ of beef 

cal\es. higher prevalence \\as found in \\imer and spnng. the period n~hlled to cah mg season and 

consequcntl~ the period \\ ith the greatest number of cahe'! in the high-nsl.. group (1 -3 \\eeb old) 

(de Gr3J.f III al. 19(9). Ho\\e\er. in American dair~ farm .... when.: cah ings tend 10 he year rOllnd 

and emlronmenlal cOlliamination le\el I'> less sublected to nUCIUalIOn\. cr~ptosporidios.i~ \\as 

more pre\ alent In the summer (Garber /?I (II . 199~). 

CoccldlOm, u!)ually is sporadic during the \\et sea'ion .. of the }ear. hut ll1a~ 0ccur at an~ ~illle in 

animals confined in feedlots. Severe losses ha\e been reported in cattle confined in feedlots 

during periods of eXlremel~ cold \\eather (Ferguson. 1996. Aiello and \Ia~ .... 1(98). As reported 

b~ Adams and Perth (200~). the disease can be a problem al an~ time of ~ear so long as 

conditions of adequate moisture and temperature e:-.ist for sur\< i\ 31 and de\ elopment of DOC) st5_ 

Re5b l:Jll CC of th e oocys ts: CI)plOSporidillm ooc~'!ts Jre e"tremel~ rt:\I')tant 10 ern ironmenwl 

factors and to the action of chemical agents comlTlonl~ u ... ed indudlllg I.:hlorine to' Donoghue. 

1995. \Ianms and Guerrant. 1995: Gomez. 2001) and therefore. the~ arc able to \un iH" in th~ 

em 1n1nment- bedding. \\all s. feeding troughs. drinking un tis. utensih. etc. and maintain their 

infeclI\e capa(l1~ for prolonged periods or lime. Thl'! greJtl~ far.:illlJte'o diffusion of the .J1:.l'as~ 

(Gomez. 1001). rhe OOC}sts of coccidia are .:11<.,0 falrl~ re<.,l ... tanl 10 chemical ul ... inl'ect,IJlI ... .Jnd 

detergents (L~\V. 1(96) but are sensiti\c to desiccation and high tc:'lllperalllres (Soulsb~. 1982. 

RadoslllS el £II, 199~; LAV. 1996). The~ are destro~ed Imrnedlall!1~ b~ hoiling \\ater or steam 

and \\lthinIO minutes al 50°C. Ho\\ever the) can remain in the en\ironment (particularl~ moist. 

shad~ areas) for seve ral years and maintain their infecti\ it~ (Adams and Perth. 200~) and can be 

stored for) ears at ~ to 5 DC but are deslro~ ed b) freeling (LA V. 19%). 
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2.6 Pathoge nes is and clinica l S ig n\; 

CrYPfO'-,Joridiosis 

Of the t\\O species of C/~\pIOS{lOn"'/im Ihal 1I1fi:CI call1e. "111) (. 1'(11"1"11111 i" lllort' palhogcnl~ ;lIld 

h3') been a~sociated \\ith neonatal diarrhe:l (de Gralll"f u. 19991. In canle. (. anderwU/1 infect:­

onh the !..!lands of abomasum and the mti: ... tion I., wrl' .. ldereJ to be clinical" mild JITectinu \\cH!h . ~ . '--

gam and milk production (AnLier,,(.1n. IQ87. Esteb~Hl JnJ Anderson. 19(5). \" reponeJ b~ 

Ander...;on ( 1(87). CI)plOSporidillm w/t!.;rml1l usual1~ CJu~es no 0\ ert illness. but retard .... acid 

production. Protein digestion in the abotll3.,>um probabJ~ I" retarded . and. in facL milk prouudlOIl 

in co\\-... tha i are chronicall) amicled \\ ilh C wu/e/"\ml; I .... redw.:ed abollt 13%. Gro\\ ing cah e'i 

mn~ he 3d\ er~el~ affected also. 

(·nptv.\poridium parvum does not 111\ ade III to the c~ topla'>m anJ infecllons an: mallll~ 

concentrated in Ihe brush border (mlcro\ll li ) cell-. of the dlslal small Intestine (Aldlo. 1l)"I~. 

\\ illiamson. ::! 001). The pathological linJlI1gs associated .\llh Cr;l'lOvmridium are mild to ..:e\l'rt' 

inte'tlllJl \illous atroph~. fusion. blunting.. di"tortilln JnJ I1ltt;lpla"'J of the slJrf<1ce l'rilh~ltllln 

The \1!lOU, blun ting and fusi on decrea'>e .... absorrti\l' "urf.1ce arCJ and micro\illar dl,>anhanJ<.I'-t' 

secrelion (Flo)d. 1000). Diarrhea results from l1lalabs("lrrllon and ma1digestion. amI Incn::a"ed 

secre-tar) <1cti\it). The diarrhea is diffuse. \valer, and ~eIJo\\ish III color. The feces call Cl)llIain 

undige .... ted milk . blood. fibrin. and mucus. :\'lodcrate deh~dration. mild-ta-moderate derre''ilon. 

tenesmus. and lo\\-grade fe\ er are common sig.n~. Chronical!~ affec ted animals become 

emaciated. V1 0st uncomplicated case') \\ill reco\er III 6 tl) 10 da~s Rdapse~ are fai d ) (·omI1l0n. 

and can occur from auto -ree:\posure (Williamson. ::!OfJ::!). The disease typical!) cause~ high 

morbidit~ and 10\\ mortality (Kirkpatrick. 1985: \Iann dol .. 1<)86: Sobieh el a/ 1987: "COIl !!1 

al 19<)5. \\.dliamsol1. 1002). 

Coccidiosis 

Eimeria : uernii and Eimeria bOl'is are the t\\O specie.., of coccidia Ihat are consiJereJ most 

pathogenic to callie. The) ha\c similar life c~cles. \\hlch ill\ohr.:: t\\O ase,ual <llld lll1e ,c\lu1 
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phase: and second t:eneration schizogon\ Jnd !.!Jllleto!!OIl\ are lhe sta"c.., 111 the Ii fc\,.·\cll' ufthL">l' - _. - -. ~ .. 
parasites that cau<;e functional and structural le,>ions of the large IllIe-.llnc (Radostits Jnd 

Stockdale, 1980: Radostits el al I 99-l ), 

De\elopment of the second-generation schizonb and gamonts of both spp \\ithin the epithelial 

cells causes mechanical disruption of tile t'~ topla..,m This in (Urn pre\I.'Il[~ Ilormal ab~1Jrpll\I.' 

functIOn of the caecal and colonic epithelia (RJJo~tlb and ~lOckdale. Il)RO,. As the second 

generation schllonts or gamonts mature the cell-. contJlIllng them slough trom the basement 

membrane and calise hemorrhage and destruction of the caecum and colon ~ Radostib and 

Stockdale. 1980: Radostits el ai, I 99-l). The ooc~sts are the result 01 fertilization of the 

gametoc~tes and are discharged at the time 01 fJptun: lIt" the celb. \\hIL'h lhuall~ I."lIIlKIJ1~~ \\llh 

the onset of clinical signs of dysenter~ (Radostlb d al 1 c)c)-l). 

The se\erit~ of the disease depends on a number of factors such as the number of ooc~sts 

ingested (LA \. I c)96: Kenned)-. 1001). the specie, of coccidia present. and !he age l)f !he animal 

(Kenned~. 2001). Clinical signs of coccidiosi ... IIKluJe profuse Jla rrheJ fhl\'\,Jy al time..,). rectal 

straining (tenesmus" loss of appetite. slight fe\t'r. rough coat. Jebilit~ and de,11h 111 "e\l'r ca"e' 

(LA \'. 1996: Ferguson 1996: Radostits t:l al 19c)-l). Se\erel> afftxteJ cah6 mJ\ ne\er regam 

product;\ il~ losses (DHi\.i. 1998). 

In coccidiosis. morbidity is higher than e:\pected (Rebhun. 19c)~ I because man> infected animals 

(95%) remain sub clinical or sho\\ mild signs and clinical coccidiosis con:.tltuteS onl~ 5% of all 

the cases (QUigley. ~OO I: Dedrickson. 200'2 ). \.l orlal it~ is 10\\ unless the problem is neglected. if 

se\ere oocyst loads exist. or if concurrent stress or disease simullaneousl~ affects the cOc<:idiosis 

patients (Rebhun. 1995). Exceptionall) the monalit~ rate is higher in bO\ lilt' \\ inter coccidiosis 

accompanied by nenous sings, The pathogenesis of nervous coccidiosis is unkno\\n. but more 

Ihan 90% of the cases occur during the coldest month of the ~ear and It ma~ affect as lTlany as 

one third (30°'0) of the cattle in some herd outbreak of coccidiosis. espeCially In beef C<lltie 

(Radostits and Stockdale. 1980: Bo\\man. 1999). In addition to acute diarrhea. affected anllnab 

display neurological syndrome sllch as muscular tremors. con'vulslons. opistholonus and 

blindness. and a mortalitv rate of 50% (Radostits and Stockdale. 1980: Bo\\ man. 199c)), 
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1.- Imm unii"' 

CryplOsporidiosis 

A \anet~ of Immune mechanisms ha\C' been Impl1cated In host re";'lstance l)r suscepHbdit~ 10 

mfe":IIOr.. the modulation and eradication of acti\e tnfeCllons and the 3cquI,nion of prCneCllfln 

again:.1 .:.ubsequem challenge (O·DClnoghue. \QQ5). --\cli\e infecllon, III immun()competent h,\", 

are genef3:l1~ self-limiting and result III partial If c('mplete protecllon against sub,equent 

challenge (O·Donoghue. 1995:--\iello and \la~:-.. 1998 .. Ahrahamsen. 91./8). In contra~1. ,e\~re 

chrome ,nfection5 ma~ de\e\op in immunocompromi:-.ed hO:'.15 \\llh ellher (Dngenital or acqUlreJ 

I~mphoc~te or gammaglobulin deficiencies thereb~ su;;gesung that bOlh I,:ell·medlah::-d .md 

hUm\lral Immune responses are in\ohed in the resl1lution of infections and the de\eloprnent of 

proh!'dlon. Other non-:'.pecific taclOr5. such 3S ho<.;t age and nutritional 'latus. ha\t~ toe-en 

a ... s0":latd \\ ith Iflcreased susceptibi\lt~ 1(1 clinical or chroniC tnlc-dion ... IO·Ollnoghue. 194:, 

Coccidiosis 

The Immumt~ [Q bo\ tne coccidiOSIS IS not \\ell under..,toCl,,_ hut l':> thl)ug:ht h) b~ J (Ombll1Jtll)jl 0' 

cellular Jnd humoral factors l L rquhart d 11/. 1996~ LA \. 19961. C ell - m~diated rnmune 

res~x)flse" appear to be more important than humoral responses. although J.ntibodie<; arc likel~ 

Important in pro\ iding a certain degree of protection against recurrence of disea~e (LA \. 1 (46). 

Recovered cahes are thought to be reJ.:lli\el~ immune It reinfection b~ the same :.pecle.;. (,r 
Eimeria but at risk for infection b~ other species Rebhun. 1995). as the immunir;. is ~pe"::le" 

specific Radostlts ef ol 199-1< LA \'. 1996). For e\ample. animals that are Immune to £ :UUIlII 

are still susceptible to £ bovis· and strength 01 immul1lt~ IS different for the \anou" "pelles 

Breakdo\\n in immunir;.. associated \\ith either se\ere challenge or .. tress-relaled rela\atlon 01 

resistance do occur LA \.J. 
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2.8 Diagnosis 

CnplOspontllllm Infection .. can be diagnosed b~ 31 histological e,amlnJtl011 01 :.1u(nr'~ nr 

billP:-'~ material (O·Donoghue. 19Q5i. bl denh.mstfJIIOn of OOC~Sh in tht.' rca .... h~ .... hl.'.lIhlT·" 

sugar notation technique (I-Iendn,. 1998. Bo\\man. 19(9): c) microscopic SI<Hnlllg methl',,,h. tht: 

'lain of choice for man~ dia~noslic laboratOries ~eH11! aCid-fast '\(amme «()"f),)no!.!hu.. Il}Q",; 
~ ~ --

F3~t'r cl al.. :;:OOOL d) lmmunlllogH~al - oa:-.ed detection methods mdudll1g r\lI~I.·lonJI , \ I. 

LAT. IF \\ith \IAbs. ELISA. and RPI-I (Fa~er ('1 ClI . 2000): e) Immuno'ierolog~ u',mg IF 

detection and ELI<;A. and :,olid-phase qU3.litatl\e immunochromatographic as,a~-.; c(YDomghue. 

1995: Fa~er el at 1000): and t) molecular techniques uSing a \ariet\ of peR te,\h 

(O·Oonoghue.19C)5. Fa~er('la/ :;:000). 

Coccidiosis 

Diagnosis of clinical coc~ldil1SI~ on be made frum a mmbinallon of herd hl,t\lr~ f -\J.lITh nd 

Perth. 200..1 : f\.enllt'd~. 2001: Ferguson. l':i~()). (:l1l11eal '\igns (Kenned~. 2001. i-erglN"ln . 1'1l}ti. 

--\dams and Perth. ::"00·t, .... lubb~. 19821. gr\l'i';' 16illn ... .11 necr('lp::;,~ (Fergu'lm. 14'-'i) I .md 

identification of the ooc~st" In sugar rlol,mon methods (Ern:'>1 Jnd Benz. 19~1. B\mmar 11)<)4 . 

. ·\iello and ~la)s. 1(98). as \\ell as fecal OOC~ ... I coum (Adams and P~rth. JOo·n 

2.9 Treatment. pre\ en lion and control 

Cryplosporidiosis 

Despite m:1n~ antimicrobial agems ha\e \1~en tried and imesllgaled fOf tn:~lIl1lg .:ahc, \\Ith 

cr~pto:Jporidio31s ("~dam. :;:003). currentl~ there are no ~pecific and eITecll\C drugs Iabt:lt:J fm 

elimination of the parasite (Aiello and \Ia)s. 1998: Williamson. 200~). Of the drugs tried. 

halofuginone is one antimicrobial that has sho\\n promise III Europe to treat and rreH'nt 

cr~ptosporidiosis in dair} cahes (JoaCh1l11 l'f til.. JOO3: '~dam. 2003). In al le3!i1 3 InJI" \\lIil 

reasonable numbers of eahes it has decreased ooc~st shedding and impro\ed fecal con"i ... tenc\ 
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scores. Unfortunatel~. Ihe drug is currentl~ nOI a\ailable in the market ("~dam. ~003). Fluid 

Iherap~. nonsteroidal anti·tnnammator~ drugs. Jnd good nursing care are Imponam mainsla~ ... OT 

therap~ (Williamson. 2001). 

SanitaTion is the mamsta~ for control of (hi!> disease in cahes. Proper manure handl1ng ;lnd 

s3nitation of calf hOllsing and feedin" cl..juipmt:1H redw.:e::. the risk of Jh~;'h~ in ..::,h:.: .... 1I1d 

decreases the number of organisms in the emimnmenl (Angus. 1990: \\·illiamson. ~002)_ 

\\'ith regard to proph~la\'ls \\ith \acclOalion. recentl~ a recombinant \3CCIO(' agamst speL"lli( 

proteins in the C pur\'um sporozoite 3nd merozoite stages has been de\doped that can h~' 

administered to pregnant CO\\S. The \3ccine has successfull~ induced Immune colostrum In 

\accinated CO\\5. \\hich reduced OOC~ ... I sheddmg b~ 99.8%. and fecal \olume in calves thai 

ingested il shortl~ after bmh. The CO\\:) \\ere \3Cclllated three limes during bte rregnanc~ Thl~ 

\accme is still III Ihe de\elopmenl pha-.e anJ IS not commerciall~ 3\aiI3;01(' (Perr~man l'( (If 

1999) 

Coccidiosis 

Treatment of bO\ine coccidiOSIS is \er~ Jifficult because the clinical sing:; appear usuall~ l\nl~ 

\\hen the life c)cle of the parasite is ad\anced and marked destruction of mucosa ma~ ,1Irt"aJ~ 

ha\e taken place (Soulsb~. 1982: DH\1. 1998: Bo\\man. 1999: Quigle~. 2001: Dedflcksoo. 

1002). Se\eral medications are effe-cli\e agalllst coccidiosis if gi\en earl~ III the course ot thl? 

disease. berore s)-mptoms appear. 11 is tOO late to halt the infection b~ the lime cllIli(C~11 o.;ign ... 

appear. but it is necessar~ to prevent later outbreaks. Supportive treatment ma~ <;till be ne·;:e'i ... ar~ 

to save cah·es. to pre\ent deh~dralion and to \~ard ofTpossible secondar~ diseases that ma.~ result 

rrom "eakened condition (Bo" man. 1999: Dedrickson. JOOJ: Adams and Perth. 2()~). 

For the control of coccidiosis proper sanitation (Quigle). 200 I: Adam::. and Perth. JOO--4 I JIlJ 

good animal husbandr~ practices (LA V. Iq96: Adams and Perth. ~OO .. L Ferguson. r<Nt> 

Kennedy. JOO I). and Ihe prophylactic administrations of anti coccidial drug~ (LA \. 19%. 

Bo\\man. 1999) are \er~ important. 
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2.10 Public hea llh importance ofCryplosporidilim 

('JPlwporidiwll mfection IS 01 publu.: health l111rurtJn\...: t"e..:ause 1t can 1I11~l.:t anJ ..:.IU:-.t: ~11 ... ca:,c 

In human In humans. c~ ptosporidiosis is caused prednmlnan l l~ b~ CI)plmporidililfl par1:lIl11 or 

( Iwmmi., (the lalter "as pre\iousl) "no\\n as Ihe ( ('tIITlim human genOI~pel (r')~t.'r II fll.. 

~OC)O) The infection is transmitted predominantl~ Irlltn r~Tson to person but Jlr..:LI IIlkLtllln~ 

through contaci \\ ilh infct:led animals or fece ... JnJ \\.ttc.:r-h, 'rne inlection from contamlllJi.lon of 

jurf~Ke \\aler and drink Ill£. \\ater b~ domestl<.: 'r \\ilJ ,mirnal fece::. can abo be mponalll 

Radostits. 2001)_ C':\pUHporidillnJ can affect human .... ,If 311 ages. although the dl~ea<je '. more 

..:ommon In children (Quigle~. 200 II 

C~ptosporidiosis In humans I::. characterized h~ rrolu .... ;:. \\aler~ diarrhea \\lIh crJrnplng. 

JbJominal pains. nausea. anore'la. flatulence anJ m.:!:lalse Some indl\ iJuab rna\ abo 

e'perlence vomiting. \\eight Joss. [e\er or m)3lgia Ihl 2003. Juranek. 1996). rhe dl'i~·J .... e IS 

1J,uall~ self-limiting in immunowmpetent person:- )-lui nl:!; he chronic. dehilitating Jild 't·\ t·re 111 

those \\ho are immunoeompromlseJ leg AID ..... p31lenhl 'lartins and Guerrant. 1995. HJIlI'''. 

I QQ6: ISL. ~003). OUlbn:ab of cr~ ptosporidiosl .. In patient-. \\ ho ha\ e A I DS are as"o~13h:d \\ ith 

} mortalit~ rale tha t is higher Ihan Soo, (Eisen. 20NI \nlmal handk-rs on a calf farm CJn he at 

high risk of diarrhea due to cr~ plOsporidiosis trans.milled frol11 infected eal\ es (Radosli",. 20{J 1 ) 

Jnd cross-transmission from caJ\es 10 II\e~tock handlers. tn~·luding \etennanans and \ett·flnar~ 

students has been documented and therefore. '-etennaflans and olher li\estoc" handler ... ,hlluld 

use disposable glO\es and e\en surgical masks In some situations 10 mmimize Inge::.llon or 

Inhalation of oocysts (COf\\ in. 1992). Immunocompromlsed people should also be restricleJ from 

access 10 ~oung animals and possihl~ from access to fanm (Radostlts. 2001). 

2.11 Economic importa nee of c~ ptosporidiosis and coccidiosis 

Allhough cr~plosporidial infection lead.:; 10 fe\\ Jt'alh.;,_ 'Icriolts econOllllC lo,se.;, can '("tOur 

because of problems associated \\ilh the resulting diarrhea-deh)dratlOn. "elghl loss 3nd slo\\ 

gro\\th (Sanfo rd and Josephson. 198~)--and the cnsts imohed in the Irealmenl ----oral 
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administ ration of ek!.:tro l)tic solu tions and drLlg~ and the application or '>ultahk: h\!.!ll·llI.: 

pr~ctices (de G raaf el of .. 1999). 

Coccidiosis is a1 .. 0 considt:red to be suflicientl~ Wlportant economicall~ III cahc" 10 \\arrant 

control measures (Radostits el at. , 1994). Apart fr('111 Its impac t on the health of animal,,_ tlv.: 

disease inflicts enormous economic losse::, to cattlc rr,xiuct.""r ... as il uamagc'l Ihl- ah"(llptl\': ..,urt:ll·c 

of lhe intestine and \\cakcn the immune s~sh.'m.lcaJlIlg to poore r feed CrfiClcm:~ . ..,!O\\l'r \\clght 

gain, \\eigh loss. lo nger heire r development pcri0J:-. . increased susceptibility to other dise,hc 

(OHM. 1998). and mortalit) that ma) reach 24% (S!!lb el 01. 1992). In US<\ :.llane.coccidio..,i ... 

costs cattle feeders more than S400 million annuall~ :n lost profits due to reduced reed crticienc~. 

slo\\er \\eight gain. and increased susceptibilit~ Itl ,Ither diseases (Dedrickson. ~OO~) nllu III a 

1990 slUdy. the disease \\:lS ranked as Ihe tlllrd IlHl'l prc\alelll health problem ofcattlc . .,cc0nd 

onl) to pneumonia and ISR (0 1-1 r-. I. 1998). 

2. 12 The statu s o f c rYlllOs po rilli os is a nd coccidi o~l~ in Ethio pia 

Diarrhc:l is o ne of the most frt!qtlentl~ reported call""'~ ofcalfmorbidn) and Jllortalit~ IIllthlllPI.:l 

followed by pneumonia (Lemma el 01.. 2001: Anwk1. 2001: Wudu. 2004). ho\\e\er. there arc 

onl) little repons as to the specific agents imoheJ There is onl~ onl." reporl concerning th~ 

presence of O)plosporidillm in the countr~ Thi" l' a longitudinal slUd~ carried out h~ \\ uuu 

(2004) to determine the causes of calf Illorbidit~ and Illortalit). He reponed CI)prmporidilllll 

with a prevalence of6.7% in diarrheic cahes 20 to 1.)0 da)s of age in small and large scale dair~ 

ranns located in Debre·Zeit. 

With regard 10 coccidia there are t\\O reports from different pa.ns of the cOllntr~. I he~e are a :wuo 

prevalence repon in calves over 2 months of age~ in small·scale dair~ farms at Ocbre /ell 

(Kebadu. 1998) and a fhe ·ycar retrospecti\e laborator~ report or 24.9° '0 from Bahr Dar RegIOnal 

Veterinary Laborator) (Kassa el al.. 1985). In adJition to the abo\c reports an outbreak (l r 

coccidiosis callsed b) E. :lIemii \\as also reported III () calves and 2 CO\\5 \\ ith Sl:!\ ere diarrhea III 

Abay Tana settl ement dairy farm in Bahr Dar (K:lssa ~'r lit.. 1985). 
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J. ~ I A TEHIA LS Ai'i D :lIETHO])S 

3. 1 D,,!> criptioll or th e s tudy area and study population 

3 II )lIlIh urea 

This '>lUd~ \\as carried out on selected urban dair) farm s located in Addis Ababa (1I~ Jnd Debre 

Zeit 10\\11. The cri teria for selection of these sites \\crc thai Ihe~ represent \\\ 0 g()cg raphlc:J1 

zones: lllghtand (Addis .-\baba) and midland (Dcbre Zeit), and al so their proximit> 10 InboralOr>. 

Addis Ababa is the capital cit~ of the Federal Democratic Republic of Ethiopia. Geogr.:lrhicall). 

the cit> is s ituated in a high land area with an altitude of 2500 meters abo\e sea leq:1 It has an 

average annual rainfall of 1800 mm. an a\erage temperature of 21 c and a re lal1\L" hlllll1dlt~ 

\ar~ing from 70% to 80°0 during the rain) season and frol11 40% \0 50°,0 du ring th~ un "~'hon. 

Addis Ababa has an estimated human popUlation of3 million (CSA. ~OOI). 

Debre Zeit IS a (Q\~n loc:neu abou t--l5 km South East of Addis t\haba at an altitude ,If I R:"/l ll1t:h:r 

abo\e sea le\e l. It has a total human population of 95 .000 I he ar ... a e'periellleo,; a ollnodal 

rainfall pan ern \\ith a short rain~ season from March to \ Ia) and a long rain~ ..,ea')lln frnm June 

to October. The area has an average annual rainfall of 800111111 and a\ erage mJ\llllllllll and 

minimum temperature of ~7. 7"C and 12 .3"C respecti\el~ (CSA . 200 J). The to\\ n io,; the cen ter of 

Ada'a Liben \\oreda admlllistration in East Sho\\a zone of Orol1l i~a regional ::,LJte and according 

to the information obtained fro m Ada'a Liben \\oreda agricultural and rural dc \c ll1prnclll office. 

the \\ oreda has a total land area of 16 1.056 kml 

3 / 2 Sludy popu/alion 

The target population consti tutes all dairy farms found in Addi s Ababa and Deore L.eiL 

According to the data obtai ned from the Agricultural offices of the re spec the areas. there are 

about 152 pri\ate o\\ned commercial scale dair) farm s Ihal posses 10 and abo\c co\\s pl:r fnfln. 

and 2 farms 1hnl belong to go\,ernmental and nOll-gO\CTllmcntal rbearch Cen ters. Ilo\\e\'er. Ui.Ha 
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about the herd composition of the farms on age baSIS \\en: lad111g. The .... amrllllg frame for the 

stud~ Included these 15-.1 farms. The stud~ population con<;,tlltHeS all cahes It''''' Ih'lIl ('Ill' ~.car of 

age in the dair~ farms in both areas. 

The stud) design used \\ as a cross ·sect ional stud~ but sarnplmg \\as made aI dllferent ,>(:3:,011'. in 

order to see seasonal variation in the pre \ alence of the parasites. 

3.3 Sampling methods and determination of sample s i7(~ 

The sampling method emplo~ed \\ as a one·stage cluster samplmg \\here a 'Jmpie nl dustcrs. 

(dair) farms) \\ere selecteJ first and then calves less than 1 ) ear 01 age III the ... <.'iI?lted farm'i \\ere 

all sampled rhe t0wl number of dair~ farms included in the sampling trame \"1-. I q <lnd tht' 

a\erage number of cahe" le..,5 than I )ear of age per cluster \\as predicted to be ). 

The numbers of clusters (dair)' farms) reqUired for the stud) \\ere calculated hJ ... eJ 011 the formula 

gi\en b~ Thrusfield (1995) forone·stage cluster sampling method i.l'i follo\\-. 

g = 1.96= : nVc - Pexp(1·Pe:o.pl: 

ndJ 

\Vhere: 

g = number of cl usters to be sampled. 

n = predicted ':1\ e rage number of cahes per cluster. 

\'c = bet\\een· cluster variance componen t (the \ariatlOn c\pected bct\\C'en 

clusters ifall animals in the clusters \\e re sampled). 

Pe\p= expected pre\alence (an o\erall mean cluster pre\a!cncc: anticipated). dnd 

d = deSired absolute precisIOn 



.<\ t the beginning of the study the 3\ erage number of cal\ t's per cluster (farm) \\ as predicted 10 be 

IS. Si nce then:: \\ere no wel l-documented si milar <;Iudies done in Ethiopian dair~ farms. the 

expected O\erall mean prevalence (Pexp) \\a~ ta ~ en as 32.5% by taking the a\ eragc of the 

lindings of similar studies overseas. As dala deri\ed from previous clu'>ttr '><lmpil:,,\ \\f' f e rl01 

a\ailable. Iht' bet\\cen-cluster va riance componem (Ve) \\as obtained b~ gue'>'>lng n hrll~lieIJ. 
1995). Thu\. \\i{b antIcipated merall mean clu<;\cr prt'\alenl'c o r O.3J5 (lJ "0° 0). <llld thl' ;l\era~t' 

bet\\cen this and the Indi \ idual cluster pre\alenee \\as guessed to be 0.105 110.5°'0). then \Ie \\ ill 

be 0.1 05~ = 0.0 II. Therefore. with 95% conlidence imen al and 5% desired ahsolute precision. 

the number of clusters (fa rms) calculated \\as 39. and \\ itll ave rage Ilumber o f 15 cah t's per 

cluster. a total of 585 calves were needed for sampling. However. the number of farms \\3!) 

increased to 40 since Ihe required number ofcahes \\as 110t obtained in 39 r:1r1n'i 

Before sampling the fa rms were stratified inlo thrct' ratcgories ba<;ed on the total nurnber ('It 

ani mal s the~ 0\\11 as sma!! «50). medium (50 to 150) and large ( > 150 ) Thl'll. the reljlllrl'J 

numbers of fa rms \\ere se lected proportionall~ from the three strata b~ random sampling methou. 

and all the cahes in these selected farms \\ere included in the stud~ (r<lb l~ 3). The t~1rnh \\ere 

randoml) assigned for sampling \\ ithin the three seasons of ..;tud~ period I ,1I:h farm \\a'> \ l,>i1<.:~1 

once du ri ng the slud~ period from September 2004 10 \Iarch J005 to collect ttlJI s<lmpll's and 

conduct questionnaire sun ey. 

T:lblc 3. "'umber of farms and cahes sampled from the t\\O study sites 

HCI·d No of Fa rms selected No of calves sampled 

I ~ --
size Dcbre Addis Total Dcbre Zeit Addis Ahaba Total 

-Zeit Abab:.) 
0 u 0 

~ 'J - -J 
~ - ~ 0 .-

0 " 0 E C " c :> ~ - :> -- ~ - ~ " -Le- w.. -
Small 2 28 30 8 20 28 35 150 185 .1' .' 170 J13 

- -
i\led ium 4 

, 7 " 55 88 .1 .14 48 _~ 7 99 1 ~(, J JJ 

Large I 2 , 
64 70 134 22 75 97 86 145 J31 J 

TOlal 7 .- 40 105 1.15 250 61 269 330 166 .1 I .1 580 JJ 
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3...J S:lIuple COIlN'lion 

A fresh fecal sample of appro\irna tel~ ,:;0 gill \\~b colkcted from c:lch cal! h~ rctric\.d pt'! 

rectum. using disposable plastic g10\c5 ne\\ fm each calf The sample \\.:t~ placeJ III a ... cparall: 

disposaolc plastic container and tran <;p0rIeJ JI1 J. coo l bo:\ to the l aborator~ on the .... aml;;." da~ 1'1 

collection. and prcscn ed at refrigeration temperature until processing \\ ithil1 ..JS hour,> of arri\ al 

At the time of sampling. the name of the farm. Jatl;;." of sampling. consl'knc~ of the feee .... ("oft. 

past\. \\ah~r\ o r normal). and the al?e. se\. bre~d. dnd ta~ no of the cahcs \\ere re('j)rd~'d for each -. - - -
calf on <l recording format. 

3.5 Laboratory invcs tigation 

J 5, I F f!coI eXumll1(11 iOIl 1\ ith t'e/lfrilligal Ilolallf 1/1 Il'thmq/ll: 

This qualitati\e e\amlnation \\as conducted for tht' detection o f the OOC~ .... h of (r,\/I/IJV1,widllllll 

and Eimeria spp, using concentrated ,>ucro'iC soluti(ln (Sheather's suga r ... olution) \\lth ,>pecllic 

gra\ it~ of 1.17 as described h~ Ilendn\ (1998) a ... fClllo\\s: 

Appro:-..imatel: 2·3 g of fece" was ml\ed \\ Ith en0ugh \,ater in a pla...,tic Clip u";11lg tl)I1=U(' 

depressor to make a sem isol id ~\Ispcmion, " he ml:-..tur~ (fece'> and \\mer) \\a~ '>tmlnlxl through a 

lea slrai ner o ... er a second plastic cup presslIlg oul the liquid \\ jth tongue depres ... or I h~ ~'o nlenb 

of the second plastic cup \\-as transferred in 10 a 15 -ml centrifuge wbe \\ hich then placed In to the 

centrifuge and spun for 3 minutes at 1500 rCl.-olutions per minute (rpm). proces'iing -4 ... ampks ilt 

a tllne. Then Ihe supernatant. \\hich contains fa!'> antl tli')soheJ pigment!'>. \\a ... tlet.:.lIlted and till..' 

sediment \\as resuspended using a sti rring action \\ith a \\ooden applicator SIICf... nrter adding th(" 

OOlalion solution to 112 inch from the top of the tubes. The test tubes \\ere il1\Crled ~l\ time..., 

after inserting a rubber stopper to mix the solution thoroughl) \\ ith the sediment The luhes \\ere 

then filled \\ith notation solu tion until a re\er,>e meniscus \\as present: CO\er ... llps "ere adtled 

and centrifuged in variablc·angled (not J fi:-..ed-angled) centrifuge for 5 minute'), ,\!tel 

centrifugation. the cover slip \~as lifted straight up <lnd placed \\ ith ib adherent film of ')ugar 

~olutlon on a glass slide. The ~Iides \\ere e\amined under the compound microscope usil1g the 



lOx objecti\ c I'or the identification of EIII/{'I"ill ooc:::.ts, and -l0, oblL'L'u \ L'S I'or ('I:lpll/\/Jrmdlillll 

oocysls. 

CryplO.,poridilllll ooc~ sts \\ere detected In [he sample \\ ith the correct morpho log: . i.e. ortical 

properties, internal structure, size and ~harc. Criteria lIsed to identll~\ the 1\\' 0 common specie ... III 

cattle \\ere: C par\'um oocysts measure -J.-6 pm. are spherical \\ith a residuulll and SpOfOWlte,>. 

and refract pink in Sheather's sugar: and <. ' wlt/enoni ooc:sts llleaSLlre 7-9 ~lll1 in length. are 0\:11 

with a residuum and sporozoites. and refract pink in Sheather's sugar on bright-field microscop: 

(Wade ef al .. 2000). The identification 01 £1I1/('ri(l s pecie~ \\as ba'Oed lIpon the characteristic ... 01 

the spofulaled oocysts of cattle given In\nne, 1. \\hlch include ... the .,i/e . ... hape. color and 

texture of oocyst wall. presence or absence of microp) Ie. polar cap. and . time of sporulation as 

described b) Levine (198 5) and Soulsb: [1(82). Size measurement of both parasites \\(1e; done 

\\ ilh calibrated ocular micrometer. 

.J j ! Fe("", ("lIirllre of coc:cidian oocyst, for 'Iwl"Iflariol1 

For the identification of the different SptXle-; of E/JI/enu and abo to diffcrentiate OOC.~::.h ot 

EWII.:rw from those of I.wlijpora. \\ho ... e ll1lsporuJated O()c:s ts ha\c SImilar ~hape and sil'~ \\1111 

Eimeria, those posili\e samples to coccidia ooc~sts: in fecal notatiun \\ilh more than 500 OP(, 

were allo\\ed 10 sporulated in 2.5% (\\ \) potassiulll dichrolllate solullon folloning the procedure 

describcd b) Hendrix. c.i\ 1 (1998). 10 to ::0 g of coccidia-positi\ e samp!t· \\ as placed in a oc3Ker 

and cOvered \\ith about 60 Illl of 2.5% potassium dichromate solution. The solution \\a~ mi,cd 

thoroughly with a tongue depressor and poured in a thin layer in a petridish and incubated ill 

room temperature for a \\eek. The plates Here opened daily and the contents s\\·irled gentl~ 10 

allo\\ air to reach the de\eloping oocysts. \ small sample from the platee; was taken dail: to ... ee 

\vhether sporulation has taken place and the time of sporulation \\as recorded. r\ fler incubation, 

the plate's content was centrifuged and the fecal sediment \Vas processed b~ the centrifugal 

notation procedure to recover the OOC) sts. t\ full: sporulated ooc: 5t of the genus Eimeri{l 

contains four sporocysts. \\hereas a full: sporulated ooc~st of the genus Isospora has 1\\0 

sporoC) SIS. 
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J 5, J\foditied Kinyoll ll aCid:tasl staining 

Since the ooc~ sts of Cr.\pIlH{Joridilim are so minute the~ can be confused in fecal notation \\!th 

some organi sms like yeasts. \\hich are aboUilhe same size and shape as ('r)plmp()ridillll1 (~\lello 

and \la~ s. 1998), Therefore. a modified Kinyoun acid·fasl s taining \\as done to lOcrease Ihe 

optical contrast and to stain confusing yeasts differentiall~ according to the procedures descrihed 

b) Baron et 01. (1994) as follo\\s: An aliquot of 10% formalinized feces \\as ~pun for 10 Illinute~ 

at 1500rprn and the upper la~er of the sediment was removed with pipette, and a th in la',er \\as 

placed on to a microscope slide The smear \\as heat fixed at 70"c for 1 0 min and stained \\ ilh 

Kinyoun carbolfuchsin for 5 minutes. It \\as then \\ashed in di stilled \\ater and Oooded \\ith a 

docolorizer for approximald~ I min: more docolorizer \\as added for \er~ thick s lid ~" or Iho';c 

that continued to bleed red d~e~ and then \\ashed thoroughl) \\ilh distilled \\~uer a-;. abme. 

shaking offe"ess. FlOall~ the slides \\ere nooded \\ith Kin)oun counterstam for appro\imatd~ 

1 min: \\ashed \\ ilh distilled \\ateL drained b~ standing slides upnghl. and c\umined under 

compound microscope u-.ing 100, oil immersion lem. Cr.lP1osporidilim ooc~..,,,, \\ere stamed 

bright red in the SI1l~ar \\ her~a.., other organi"m .. and tht" hackgrollnd .. L.lined \\ Ilh Ihe hlut" ~·('Iunlt"r 

3tam. 

3.5 -I QIIClnw(J/i\'(! FCL'ol £.'wmilwliul1 

This \\as performed tl.) determin~ the number of OOc~slS of Eimeria per gram of Ieee .. (()P(j) The 

method lIsed for thi .. purpo.;,e \\as the \\ell~kno\\n \1c\la.;,ter technique a.., de .. cnhed b~ "aufman 

( 1996) as follo\\s' 3 .: of feces \\as \\ elghed In a pla~tlc cup and mi\ed \\ nh -t~ 1111 of \\ater 1 he 

mi\ture \\as homog~nized and poured through a ~50 um ape rture sie\ e The filtr:ue \\a ... agilated 

and a 15 ml (I gm) ... uspenslOll \\as dra\\n and filled III to a 15 ml cenlnfu~c tune Tilt.' ... unrk 

\\as celli rifuged at :;:000 rpm 10r ~ minute ... pnKl'')slIlg 4 "3mpk~ 31 3 I1mel he -,upernalant \\3 .... 

poured off and concentrateJ :itugar solutil)n addt.'d 10 the ..,edimcllI \\ 111~h th~n .1,:!!l3teJ aJJlIlh Ihe 

sugar solution 10 the pre\10US le\el. Then th~ tube \\as lIl\erted 6 time .... and hOlh cha1llbe~ 01 

\1c:\l aster sl ide \\cre filled qUlckl~ \\ith nuid remo\ed from the tube \\ilh pipt"lIt" The" ide \\a" 

scanned under 10, magnification and the OOC'~'iIS counted in both chamher .... \\LTe lllultiplied h~ 

50 to arri\ e at the number of ooc~ sts per gram of feces (OPG). 

l' - , 



3.6 Questionnaire survey 

0\ \\en·structured questionnaire \\as designed and admini..,tered to col lect data nn demographic. 

management. hygiene and other factors h~po l hesi7ed to be associated \\ith the risk of IIlIt:ctiotl 

\\ith either Cry.pfosporidillm or Eimeria species in dair~ herds (Annex II ). The demographiC datil 

lIlcluded herd· s ize. age distribUlion. and brced of animals. \llanagement factor.., inciudt'J III the 

question naire \\ere rnaternit} facilities. calf feeding and \\atering sys tem. housmg conditloll and 

others. Data \\ere collected h) personal inter\'ie\\ of the farm o\\-ner/manager. 

3.7 Dalll analysis 

The data collected from Ihe \\\0 stud) sites \\ere entered inlo E:\.cel spreadsheet (\\indo\\<;) .:-tnd 

ana l) zed \\ilh SPSS for \,.Vindo\\s ( ' ·ersion 11 5) and Stilla for \\indo\\ s (Ver\lon 7) ,>1.lIi'>tiC<l1 

son \\ares. The point pre\ alence for both parasltcs \\as calculated for all data as the l1urnher or 
mfec ted indi\iduals di\ ided b) the number of indi\idua ls sampled )( 100. Categorical J;lI::1 \\ere 

anal~zed first \\ith the Chi-square (i~) test for inde pendence as a sc reening proce,,~ Thl'. I.:'>t \\.1.., 

tollo\\ed b) stepwise multi\ ariate logistic regre"sion. to account for confounding \ ariable,> and 

In teractions_ For anal) sis of continuous data. He'>t for Independent samples \\ as used to ClJlllparc 

means of{\\o groups \\hereas ANOVA \\as used to compare means of three or Illore groups. \ P 

\alue < 0.05 \\as required for significance. Odds ratios (OR) \Vcre determined from the 

coefficients in the logistic regression. 



~ . RESU LT 

4.1 OnraJl pre va lence or Cryplosporidillm alld Eimeria spp. 

OUI of the 580 fecal samples e\amined. I O~ (1 - .60C%) and 3<)5(68.10%) cah cs \\I;'re ro'>lli\\" for 

CrJPlo."poridium and Eimeria OOCYSIS. respectl\cl~. Oflhese. 78 (J 3.45 %) L' .. lhc ... \\ere rn'oltl\1.' 

for both parasites (Table 4) , or the -W dair~ farms sllI"\e)cd. 26 (65%) had ,.1\ lea:-.\ 0 11 l: (air 

shedding Cr)prosporidiun/ ooc~sts. \\hereas all the farms (100%) had one or more cahc<., 

shedding Eimer ia OOC) SIS. 

Ta ble ... . Point pre\alence o f CnplOspwidiulII and Eimeria spp. infection disrb~\ . .'d (1Il Ihe ha,j" 

of geographic zones 

Geog raphica l lO ll e INa c:lhcs Eimeria spp, Mixed illfection 
s:llll p lcd Cryplosp or idium spp , • 

%Po,> 9:'0/0 CI °oPos 95%Cl O;'oPo,> 9.5°r.CI 

~Iidland (Debre Zei t) 250 IJ 97 18.) 57.2 51.1 63.3 lilA 
~ 

I-L:~ 66 

" Highland (Addis Ababa 330 20.3 16 0 --, 76.4 72 81 [ :' 8 11.9 19.7 

.L ~ + . 
O,crall 580 1- 6 16.3 "I 68.1 643 : 72 1., ,5 10.716.:U 

~ .2 Res ul ts of species idc litifi ca l ion 

The species of C'JPtosporidill/ll identified in this stud ~ was presumed to be C (ll/denoni ha"'l.!d 

on the morpholo gy of the ooc~sts and the epHJemiolog} of the parasite The ooc~~{<.., Her\! 

ellipsoid in shape \\ ith sporozoilcs. pinho-unged in Sheather's sugar solu tion and measured 7 \ .; -l 

(6-8 x 5.2 . 5.6) ~lm in si7e (Figure I) . 

29 



Figure 1. Cryplosporidium oocysts identified from calves during the study period 

a) Sheather's sugar solution demonstrating oocysts of C. andersoni (x 1 000) 

b) Acid-fast staining offeea! smear(x!OOO) 

With regard to identification of Eimeria species. a total of II species were identified ofwruch 

E. 60\115 (3845%) was the most prevalent species followed by £. :;uenm (18. 1%) and E. 

aUbllmeJlSl5 (1793%) F.. braslleJlsls (1 2111:/0 ) was the least prevalent species found (Table 5) 
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Table 5. Eimeria species Identified and their respective pre\alence in descending order 

T~ pe of Eimeria spp. Total c;\:lIn inrd '\\0 Po~. ('%) 1'0' 

£. bO\'is 580 OJ' __ J 38.Sfl 

£. =ucnlll 580 105 I S III 

£. auhurnenH_\ 580 104 17_9~ 

£. c(1Juu/emi.\ 580 98 Ib_')!) 

£ ellip_\V/(/a/ i~ 580 65 II ~ I 

£ slIhspheriC:lI 580 39 6.71 

£ CJ Iinc/rica 580 37 6.40 

£. a/lihafr/ell.\1S 580 "7 470 

£ \I)Dmingemis 580 ' --) -t31 

£ hI/kid/wilen') is 580 18 ., 10 

£. brasilemi_\ 580 7 I ~ I 

Table 6. '\umber of Eimeria specIe:; found per sample in IIlfecteo cah~" 

No of Eimeria spp. found 

One 

Three 

Four 

Fi\e 

Six 

Seven 

Total 

~o of calves 

180 

127 

53 

8 
, 

395 

31 

Re lativc occurrence (%) 

45 .60 

3220 

13.42 

6.10 

2.03 

0.51 

0.25 

100 



·t3 Re,ull s of the ~lnal~ s is of differe nt factors \\ irh the r h k of infection 

rhere \\as a sH!mficant aSSociatIOn bet\\een Ihe a[!ro·cllmal1c Illnc and the ri,," of lIlt"eclion \\nh - -
either ("rlpl(}\/JOridium (Z.:! :-::,90. p = 0.0~8 ) or Ellnt"l"IcI1flfl IZ~ ~-t 10. p. IUlIlll III chl-

square I~')I for Independenl ~amp1e::-.. \ ge of the cahes \\.3.., stflln.;;l~ 3'>')ocialed (;(~ 2~ ~5. P 

0.001) \1 ith the risk of infection \\ ith El1l1eria spp but not as,>oc::ncd ("/..~ :0 1 90. P 0051 \\ ith 

(r.lfl1f/\(l0ridium. rhe OOC~Sb of both Cr.1plOspvridium Jild Flml'l"iCl Irp. \\ere n:co\t::rcJ from 

ca]\e:-. of a \\ ide r,:mge of age I,e In cah es rang ing from 0 10 '..l5 da~ s of a~e rhe tiN age 31 

\\ hich the llOC~ "'t~ nf Cr.l !)f(Hpondilim \\ ere detected \\ as ~ I tla~" .Ind for thai of Eim<-Tio Ill!} \\ <1:-' 

15 dJ~s .\ slglllficant aSSOciation al.so \\as obser\ed bet\\een Ihe teedm.;; "'ystelll 01 (,ll\t'.., and 

the ri:-.k. of IIlkction \\llh either (/")prospomlium (Zl = 8 ""', P II no.,) or EImeria 'P[l Iz2 7 II. 

r 0.l1181 (Table, 7 and 8) 

A ... mdic.lIed in tJ.bles -: and . ~eJs\)n of the ~ear \\hen cal\e:" \\t:r~ '<llllpJt:J \\a ... nOI ~rgmt;":J.ntl~ 

a:-.soclJted \\ llh the fisk of infection \\ ith either Cr..lptmporiclillm t P 0"1",) or Eimt"l"ill 'jlfl I P 

0.05). Herd ~17e \\ as "ignificanl!~ a'isociared \\ ith the fiSk. of IIlfectlon \\ lth ( n[lIO\[lo/"ldillm t P 

0.0181 but nO! \\Ith Eimt:riulp[l. (P>O.051. An31~sis o(the a":-'OClJ.ll0!l net\\een pre \\Cal1l11:-> call­

housmg condition and ris\": of infectlOll \\I th the parasite ... "ho\\eJ a sigllltlcal1l a"'''0(131I(111 \\Ith 

C,)pUHporidillm spp (P = 0.001) bUI not \\ith Eimeria .\PI'. (P·O.05). Th~ frequenc~ of .:kJning 

calf rearing hOllses lIas strongl~ associated (P < 0.00 I) \\ Ith the n..,k. of infection \\ iIh 

C0Plmporidilim but not sigmfic3ntl~ associated (P :> 0.05) \\llh the n,,\..: of lIlt('cliPIl \\lIh 

£iml!riaspp. The method of cleaning also \\as slglllficantl~ as')ociated (p 0.O-t 7) \1.llh the 

likelihood ofmfection \\l1h Cryprosporidillm but nOI \\llh Eimcri(/ mfectlon (p 0.ll5). 

Orthe 580 cailes sampled 121 \\ere diarrheic. 12-t had soft feee .... and yy5 \\ere non-d arrheic 

and in anal~sis for association bel\\een fecal consistenc) and infect lOll. neither (T.-lprmporidillm 

(P>0.05) nor Elmt"l"iu \PP (P ·0.05) IIlfection \\as found to be slgllltiCJntl~ as..,ocialt~J \\lth 

diarrhea (Table q). 



T:lble 7. Results of chi· square (Z~) anal )s is of diffe rent ri~k fac tors for c,)ptusporidillll1 
infect ion in dair~ cal\es 

Ri sk faclol' 

I 
Geographical zo ne 

Mid land (Debre Zeit) I 
Highland (Addis Ababa) 

Age ill monlhs 

0-6 
>6·12 

Feeding sYSlcm 

In feed trough'i 
On the !.!round 

• C I ('.lIl1 l1~ mel hod 
I II h' as Lng 

_ S\\eeping onl~ 
Free U('IIC\ of clc!lllino 

Oail) 
Wedl) 

" lonthl~ 

Sea son 

End of raill~ 
1-.arh dn , -
I.atc dn 

ill crd Si'; 
Large 
\ Icdiulll 
Small 

Prc\\c:lning ho u ~ing 

IndL\ idual pen 
Group pen 
I ethcred 

1\0. i\o. Pos 
exam ( % ) 

250 
I 

14 
JJO ~O.3 

381 16 
199 20.6 

436 15 
144 , 26 

380 I 5.5 
193 '0 ' _ .. ' 

440 13.6 
104 28 
29 45 

251 15.14 
193 20.21 
136 18.4 

231 1-i.3 
136 \ -Li 
213 "'3.0 

353 1·.l..~5 

165- 20 
56 3~.14 

Oil 95% CI of I' X2 <If 
Oil I , 

--'----1 

I 
I 

0048 I ) 40 1.6 I ~ 45 I , -
, 

I : 

1.4 0.88 ~.ll 0.168 1.90 I . I 

I 
0 1.3 

, 
12 0003 8 70 I ., -

1.0 
1.6 2 ..t:! 0.04- 399 

-
~ 5- I 5 41 0.001 
5.2 2..t II 2 O.OOU 2692 0 -

1.-12 0.87 2.32 0.163 
1.26 0.73 ' , 0.410 2.01 0 

1.0 
~ 

1.03 0.57 190 0912 
1.80 1.1 '.9' 0.019 6.S.1 0 -

1.0 
1.5- 0.91 ~ 40 0.11 ~ 
~.8 1.50 5- ~9 0001 II IS 

, 
-



Table 9. Logistic regression anal~ sis of the assoc1ation bel\\ cen '~c<ll CO lh1<.,tellC~ and the o<.,\" 01 

11lfcction \\llh cither Cryplosporidillm or Eillleri" SPfJ 

DescripliOll Odds Ralio Sid. Err. z )1 >1 /1 195% C I for ORI 

CrypfO\porirlium \Pp. 

Dlarrhca 121 7. 44 

...,oli 124 19.40 3.0 1.24 .1.6.1 0.008 1.33 6.73 

' onnal 335 20.60 ' " J _.) 1 20 3.15 (J.OO::! 160 6.70 

Eimeria ~;pp. 

Dw.rrhea I::!I 53.00 

,",oft 124 72.60 2.40 0.64 3.16 0002 140 4 .01 

'ormal 335 12.00 2.30 0.50 J.T OOfx) UO 3 51 

Figure 2. Point prevalence ofCryprosporidiwlI and Eimeria .spp. 1n di !fcrel1l age groups 

Infection rate 
1%) 

90 
80 
70 
60 
50 
40 
30 
20 
10 
o 

0-6 >6-12 

Age in months 
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T:l blc 8. Rcstllt~ of Chi-square anal~ sis of different risk factors for Eimeria \/'1' infection in 
dair) cahes 

Risk fa clor I ~o No. Pos (%)) OR 195% C I of OR 
I P X2 I df 

, Gcog raphiclll l.onc 
I 

\lidl::lIld (Debre Zeit) ~50 57.2 
Highland (Addis Ababa) 330 76.4 '.4 1.7 3 5 0.000 , 2~ I 

Age in months 

0-6 381 61.4 
>6-1~ 199 81 27 1.8 .f .O 0.000 1""'.85 

F eedino sys tem 

In feeJ troughs -D6 65.1 I 
On the rollnd I~ ~ 77.1 1.8 1.2 2 8 0.008 7 II 

Clea nino method 

Washing 380 67.4 
S\\ee in!! onh 193 69.4 1.2 0.76 1.6 0.617 0.::5 

Frequ ency of cl c:1I1in g 

Dail~ I ~~O 67.7 
\\ 'eeJ...l\ 104 66.~ 0.9~ 0.6 1.5 0.787 

\lonthl \ '9 79.3 1.83 0.7 ~.6 0.200 , 1.85 , 
Seaso n 

1 
End of rain~ 151 63.75 I 

, 

Earl~ dr) 193 7J.5 \.43 0.95 2.1~ 0.085 

End of dn 136 71.32 I.~ I I 0.90 7)' I 0 I" 1 3.87 1 _.- . .).) 

Herd size 

Large 231 70.56 1.0 

Medium 136 56.62 0.54 0.35 0.85 0.007 

I Small 113 72.77 1.1 I 0.7~ 1.7 . 0.606 \ 0.188 2 

Prewea nin g ho usin g 

lndi\idual pen 353 66.6 1.0 

Group pen 165 69.1 1.12 0.75 1.67 0.569 

Tethered 56 75 1.51 0.79 2.87 0.212 1.68""' 1 

3~ 



Figure.3 Point prevalence ofCrJPlwl'0ridium and Eimeria infection di spla~ed on the b~si<, of 
frequen(~ of cleaning calf houses 

90 r 

80 
~ 70 I 
• 
- 60 

" • 50 " 
0 40 0 

U 30 f .!' 
0 20 

'0 c-

O 

Dally Weekly Monthly 

Frequency of clean ing 

o CryptospondlUm 

• Eimeria 

Ta ble 10. \ lulti\ ariate logis ti c regres~ion anal ~ sis of ri s\'" factor,> a'i,>ociated \\ ith either 
Cl)p'o.'>poridillm or Eimeria spp. infection 

Risk factor Cocffi cirllt 5,<1 . Z p>IZ [95% C I for Cocflic il' ntl 
Err. 

CrYPfOsporidium 

Geographical zone 0.02 0.04 O.S:! 0.602 -0.05 0.109 

Age in months -0.01 0.04 -0.2 2 0.825 -0.08 0.'06 
Feeding s~stern 0.04 0.05 0.86 0.388 -0.05 0.13 
Season 0.03 0.02 1.42 0.155 -0.01 0.07 
Herd size -0.01 0.03 -OAO 0.692 -0.07 0.'04 
Preweamng housi ng 0.06 0.04 1.53 0.126 -o.o:! 0.13 
Frequency of cleaning 0.695 0.24 2.88 0.004' 0.22 I 17 

Cleaning method -0.605 0.05 -2.10 0.085 -0.21 -0.01 

Eimeria 

Geographical zone 0.26 0.04 3.88 0.032* 0.023 0.51 

Age in months 0.24 0.04 3.98 0.031 * 0.022 OA5 
Feeding s~stem 0.04 0.05 0.77 0.4-U -0.06 0.15 

Season 0.02 0.03 0.80 0.413 -0.03 0.07 

Herd size -0.03 0.03 -1.00 0.319 -0.10 0.03 
Pre\\eaning hOllsing 0.001 0.04 0.03 0.979 -0.08 0.09 

F requenc~ of cleaning -0.03 0.05 -0.62 0.537 -0.14 0.07 

Cleaning method 0.03 0.06 0.54 0.587 -0.09 0.15 

* The association is significant at 0.05 le\el. 
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\\'hen all the risk factors \\hich had si!.!nillcanl a,socl:Jtions \\ilh the ri5k of infection \\Ith either 

of the parasi tes in the IIr5t screening test'> (UI1I\<Hlate analysis) \\cre funh~r <lnal~lt'd \\nh 

muhiple (multi\ ariate) logistic regression. onl~ the freque ncy of cleaning cal r re<lnng hOlls.cs (P 

0.00-0 \\<lS found to be significantl) assocl<Hed \\ith Cr)plOSporidiulII Infection \\hereas. 

geographical zone (P 0.032) and age of Ihe (ahe ... (p == 0.031) \\cre significantl) associau.:d 

\\ith £imeria.\l'p. infection (Table 10). In final anJI~"I:>. the interaction bet\\ccll gl.:ograph ic 70l1l' 

and age of the cahes \\<1'> not significant (rJble II~. I hcrefore. the he'>t filllllg modd Ihal I" 

biologicall) reasonable to describe the relauul1shlP bet\\cen the risk factors and thl' likelihood uf 

infection with either ofthc parasites is presented a" follo\\5: 

For CrJplosporidium Infecllnn logit (1') = -8 lJ5'-O 6~5 rreqllenc~ of cleaning call hou..,e,> 

For Eimeria \Pl' inf~ction logll (I') -7A5-0 ~5geographlcaI7one-O.:!~age 01 th~ c,lhc, 

Table II. The best lilting model anal~zed \\ ith logl..,tl, regression 

Factor Coefficient Std_ Err Z I>r >Izi 195% C I of Cocr.] 

C rJ.'I!Josl!.oririilllll 
FrequenC) of cleaning O.6:!5 0.' 3- ~ .;;- 0.000 0.357 ()~9; 

Constant -895 0.233 -;8-l5 0.000 -9.407 -8 ~9 

Eimeria 
Geographic zone o :!5 0.11 ~ ;6 0.018 () ()~ 2 o ~(, 

Age 0.23 0.10 2 25 0.Q25 O.O}O U~~ 

Geo. Zone* Age -0.26 0.22 -1.18 O. 2}7 -0.68 0.17 
Constant -7.45 0.21 -3 ~ 9~ 0.000 -7.89 -7 .05 

-'A Result s of qunntitati"e fecal (,x.unination 

The ~1cMaster technique applied to determine the number of £imerio\pp. OOC~"'b per gram 01 

feces (OPG) revealed minimum and ma.\irnum OPG \ allies of 0 and 26 7000. re"pecli\t~l~ I he 

maximum OPG belonged to a 2~ da~ s old diarrheiC female calf. rhe mean. m~dlan and modl' 
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OPG \alues \\ere 5109. 800. and 200 re"pecti\c!\ The 5uIlunari7ed result of O PC; COllnt \\;1'; 

presented in Table t 2. 

There \\as a highl) significant association (t = 2.T2. P = 000- ) bet\\een age of the cahes and 
, - -

OPG of Eimeria spp but there \\ as no association (t '=' 0.838. P > 0.05) bet\\een ag.ro-climatic 

zone and OPG \\ hen tested \\ ilh t-test for independent samples (Tablr.: I :::). A One-\\a~ \ ,,()\ \ 

test for associatIon bel\\een fecal conslstenc~ and OPG sho\\eJ a 11IghJ~ signilic3nt a"'~llciaIHl!l 

(F = 8.075. P<O.OO I). \\ Ith a highl~ significant mean difference bet\\een d iarrheic cahes and 

calves \\lIh normal feces (P< 0.001). There \\as also a highl~ significalll mean difference 

bemeen d1<lrrheic cahes and cahes \\llh soft feces (P = 0.001) /Tahlc l-l). On the other hand." 

signi licanl association \\as not seen bemeen OPG and season of sampl ing (F= 1.531. P=Q :~ 18). 

Table 12 . Grouped frequenc) dis tribution of Eimeria .If'p. oocyslS cOllnted per gram of ["ece", 

(OPG) 

OPG \ alue 
0-100 

10 1-1000 

1001-2000 

2001 -3000 

3001-.000 

.001-5000 

5001-10000 

10001 -20000 

20001 -30000 

.0000-50000 

60000-70000 

80000-90000 

100000-200000 

20 I 000-300000 

~o. C:lhcs 
28 

117 

-I. 
" --' 

6 

6 

9 

5 

3 

3 

38 

Pe r-cellt a o (, o 

11 20 

.6 RO 

17.6 

3.6 

, 
, 

08 

0 .. 

U8 

o • 



Table 13. T·test anaJ:sis of the associal1on b~t\\el!n age and geographical zone \\lIh OP(, 0 1 
Eimeria !ipp. 

I~is k fa ctor ;\ Iea n Sid . Std. .\ I {':III 950;., C I of th c <If I' 
Dc\' Error Differ Differ. 

j\J C;III 

.--\0(, of calves in months 

0-6 8463 28574.5 2468.5 

>6-12 1'''-_0) 15949 IlS.1 ,~~8 1994 11462 :::n :::~8 0007 

Geog raphic'll zone 

\Iidland 
(Debre Zeit) 6914 17400 cOSO 
Highland 
(Addis 4407 21538 1680 ~5()6 -3385 8397 U.8'S 2~R OAO) 
Ababa) 

Figure 4. Distribution of ElI1wrl£l OPt; Hl different age groups 

16000 ~---, 

"000 

12000 

~ " 10000 ~--~ 
0 

8000 i 0 

" • 6000 I ~ 

'000 -~-

2000 

0 

0-3 >3·6 >0-9 

Age in months 

Table 1 .. '- Test for association be l\\een fecal consi::.tcllc) and mean OPG u~lI1g or~ .. \\a: r\'O\\ 

Feca l No i\<i ean Std . Std . 95% Co nfid ence .\ I (':I n p-

consistency ca lves OPG De\' iation Error Int erva l for Me:1Il Difference \ :lIu e 

Normal 166 2943 10686 S29 [305.5 4581 

Soft 42 2018 4295 663 679 3356 925 0.795 

Diarrhea 42 16761 45707 70S) 2518 31004 1'818 noon 
O\erall 250 5109 21221 [34~ ~~66 7751.50 g,{) - S lUlU" 
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5. DI SC L·SS IO" 

5.1 Cryplosporidi ul1I "' pecies 

The species identified 10 this stud~ \\a~ pn:\un1ed to be C wu/enoni based on morphometric ... 

and obSer\<lIIOn of the eplde!llIo1og~ 01 the parasite -\11 morphologlcJI characters IiI lhl' 

desc ription orc al1derson; (C l1Iu,.is ) gi,-cn b~ ..,cveral au tho rs Q\erSC3 <; (Wadl' 1:'1 (/1.. :WOO. dl'.1 

Pena el al .. 1997: Lindsa~ ef at.. 2000). The s Ize measu rements reported b~ Ihe<;(' author ... and 

olhers is 7.4 ;.., 5.5 (6.0 10 8 I ;.., 5.0 to 65) pm . The re fo re. the result of the present "lin' 

measurement fall" \\Ithin Ihis range ('r.\prIH/'f/I"it!illll1 pCIITIIIII. \\hid, I.., mille p.d)\I~':Il:~ nJ 

common cause of calf diarrhea. \\as not founJ In this stud). Ii h spherical III "hape. \\llh J. 

residuum and sporolcites. and measures 5 " -J Spm in s ize (Upton and <.. urrent. 1985: F3~er ,.lilt! 

Lngar. I(86). It is predominatel~ a prohlem or neonate animals (Lpton. ~O(3) \\ith a minimum 

rate of e'\cretion of ooc~ Sb bemeen ~ and ~ I days of age (Angus. 1990: Quill'] ef £1/ 144h~ 

Olson el al 1997. dl: la FUl:11It" el af 19l)9) .1IlJ lnl~r.::tion is most olkn .1"''''OUdh.'J \\ lIh Jl.1rrhl.:a 

tde Graaf etaf.. 19(9) 

The absence o f C pan'UJlI has also been rt:p0rll'd b) one pre\ ious 3tud~ (Abraham 1.'( 01 . ll'l)~). 

\\ho did the first fo rmal stud) on agenb a .... sociated \\j 1h neonatal diarrhea In I:thioplan d'llr~ 

farms and reported the presence of corona\ irus. rota\ irus . and ETEC from di arrheIc cah e ... llr to 

8 \\ ceks of life. The onl~ a\ailable report \\Jth n:gard to the preselKe 0 1 (rJPlo.V1fmdlllllll .. 11J.11 

of Wudu (200"' ) \\-ho reported 6.7°'0 point pre\ alence in da ir) cah es of Debre Zeit. comparati\ el~ 

lo\\e r than the present finding . Ho\\e\er. "hether the identified species is C !'(In'lIm or C 

anclersoni is not kno\\ n. Besides this, the :::.tuJ~ subjec ts ill\ol\ed \\ere all dlarrhel( cahl'~ thai 

\\ere less than 6 months of age 

When compared to the 8\ ai lable fe\\ reports 0\ erseas that are concerned \\ ith C uncleI' ,(JI/I r(' 

mllris). the present find ing is closel~ is si milar \\llh the pre\alence reported in adult callIe (16°o) 

in Scotland (Bukhari and Smith. 19(6). In C';A. re1athel~ a lo\\er pre\alence (I.(j~·l 10nl \\;1'> 

reported in calves (A nderson. 1989: Wade cl al .. '2000) but a wide range of pre\ alenee (OS· .. ! II u) 
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\\3S reported in adults ami unreported age group (Ander':>on. 1987: Anckr'ion. 1489. Amit.:r..;,on. 

1(91). 111 cal\ es period pre\ Jkl1ces of -l 7°-o and II I -Q~ .(10_ 0 \\ l:rt: reported in I3 r<1l11 ,de J Pen .. 1 ('I 

al. 1997) and Czech Republic (" \ ac and Vi to\ec. :!OO~l. rc~ptxll\el~ \\hile O--l(J"" \\a.;. fl'"r m1 ('d 

111 CO\\S III Canada (Rals ton el al .. 2003) fol lo\\ing a longlludinal stud). 

rhe !o\\er pre\alence 01 C r.lfllmporitlillm Infection ob::.t'ncu In this "'Iud~ "b \\dl " .... III 1l1,ln~ 

other :'.llllilar studies is partl~ attributed to the t~ IX of Je .. Jgn emplo~ed in ~tud~ Ill:! tilt.: pfl.lhklll 

The cross-~ec ti onal stud~ design in gene ral pro\ ides a 1110I1H::n[ar) picture of thl' infection .. tat LJ" 

of an indl\idual herd (Thru ... field. 1995) and ma) undere'itimate the prc\alence hecall'i~ O(lC~'iI 

,"'crellon in C':lplOsporie/illm IIlfection can be II1terminent. and the ooc~!)1') ma~ be .;.hed for nnl~ 

a fe\\ da~s (Casernore e( al.. 1997: \IcCluske~ 1:1 al .. 14(5)- conscqllent l ~ there \\,IS a p(N)lhdl1~ 

of missing cat ... es that \\ere mfl:cted at sampling. 

Age of the: cah es \\as nOi "\lg.l1Ilicanll~ assocIJted (p> 0 .05) \\ IIh tht' likclthooJ nllllk(tinn \\lIh 

C· ane/enol/i. although a higher Infection rate \\as obseneJ III cal\e'i 6-1~ Illonth .. ,)fclg.e 1~~()6')ol 

than cal\(''i 0-6 month ... of age (16°'0). The inft'c tion rate \\<.I'i [he least among C31\(,"" Il-~ nHlIlIh .... 

of age \\ hen compared 10 other ag(' group of calves: ho\\e:\ t!r. tht' present tindlllg lIlJIC~lk'''' tllJt ( 

andenoni I' important in all age groups of cah'es. In C0ntra'il \("1 this slUd~ <;ignl1ic3ntl~ hIgher 

infection rale has been reported 1Il cahes 0\ er 6 month" of" age b) SOme author .. 1\\ adl.' dol .. 

2000). In Ihe present stud~. (' wuler:soni \\as detected in cahe ... aged a:; earl~ i.l!l.; \\t'ek" of age 

anJ this \\a<., found to be much to\\er than Iht' firs t age reporteJ b~ olher stud Ie .... \ 11 <) \\('ek..;, 

(K\ac and '·IIO\ec. 2003), 7 \\eeks (\\'ade et £II .. 2000) and 6 \\t'eks (de J. Pena d al .. 19c)7,. r\ 

\\ider age range i.e. frolll neonates 10 adults has also been reported for (. !,orrum h~ ,ome 

authors (SCOtt e( al.. 1995: Quilez ef al.. lc)c)6: Ruest el al" 1998: :-\t\\11I el (1/.1<,)99). although 

most infected animals \\ere pre-,' caned cah es Also OOC) SIS of both species h3\ e been ob.,er\ cd 

in fecal samples from the same animal (Cplon and Current. 1985, Therefore thl ... l1ece ..... .;I[;.I11.' thaI 

an~ stud) on Cryplosporidium in canle should in\ ohc a diagnostic te~t thai can prt:(I"el~ 

discriminate bel ween the \\\0 species of O:rplOsporidill/}/ 

In this stud~ C Gl1dersoni \\JS nOt found 10 be associated \\ith diarrhea (P 0.05). althnugh 

7A4% oflhe diarrheic cahes \\ crc obser\ed to shed ooc~s\s, The odds or shcddmg C 1I11t/('f"HIIII 
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\\as increased b) 3.23 times among non-di3rrh~ic cahc.5 \\hen cOl11pa r~d 10 the odds of5hedding 

among diarrheic (20.6%: 7.44%). A similar finding was repo rted in calves of British Columhia 

(Olson ef a/ .. 1997a) and USA (\\'ade ef o/. 2000). It \\as also reported b~ Anderson (1982) [hat 

al though at later ages calves appear to be more heavil~ infected. the~ do nOI <; ho\\ sex ere clinica l 

symploms. 

As sho\\n in Table 7. the freqwnc~ of cleani ng calf rearing houses strongly innuenccd (P <" 

0.001) the detection of OJ'lJlOsporidilll1l III dair~ cah es. Calves in poorly cleaned (monthl> f 

fanns \\ere 5.2 times more likd~ 10 be Int"et"led \\ith C afldel".\OII/ than calves in \\t'II-..:1eanI.:J 

(dail)) farms Also cahes in weekly-cleaned farm s \\ere 1.5 times morc likel) to be infected \\it h 

Crj'Juosporidium than calves in dai1~-c1eaned farms. These unh~gienic farms \\ere dirt~ and 

mudd~. \\hich could favor the persistence of Cnl',osporidilllll spp. on the farms. GiHn the high 

concentration of oocysts that can be shed b~ l1lf~('ted dair~ eah es ( '\iao and Herd. 1 <)94: i')dam. 

2003). poor!) cleaned calf·houses \\ ould bl:' a "ignilieant source of (lOC)~ts for cal\c~ . 

. \ llholigh small herd size farm s had a slglllficilnt l~ greater percelllage of positl\e cahe ... (2Y1n l 

than had the large (1 4.30"0) and medium (14 "'1>0) ~!l~d farl11~ in Ul1I\Jridh.' ."n::cll ing anal~ "I~. thl-. 

associatIon \\ as no longer obsened in the rnulti\ariate model (lablt:: 10) In further anal~ ..,i" nt 

the quesllonnaire data. it \\as observed Ihat ("Iut or the 100al farms rega rded as poor h~gicmc. 94"" 

\\ere small herd-size farms of which ;5 % \\c:rl' poslIi\e for CI)pf{),/)(mdilllll. rhe effect ohmall 

herd sileo therefore . resulted from Ihe ((lnfnund lllg influence of h~ glenc. and did nOi Irlll~ 

contribute to the ri ::; ~ of the di sease. In ,>e\er.tl "tudlcs O\·e rseas. an association bet\\een large herd 

size and the ri sk of infection with c,)pfmporldill/1/ has been obsen ed. \\ hereb~ increased den...,it~ 

of ani mals fa\ ors infection of greall'r !lumber or cal\ es \\ hich III turn. contaminate their 

surroundings (Garber ef a/ .. 1994: Quiglc~ cf (d .. [994: ~lohalllll1ed ef ell. 1(99). 

Although some au thors ha\e obsef\ed an IIKrcase in the prevalence of cr~ plOsporidiosis dUring 

certain seasons. related \\ilh high raillfall or the number of births (( Iarhc r Iff al .. 1994: AI\\dl ," 

0/ .. 19<)9: \1ohal11 l1led ef 0/ .. 1999: Lefa~ l'f III 2000). no significant a ....... ociatlOn (P > 0.1):-) \\<1" 

obser\ed bCI\\cen the season of the \ear \\h~n ani mab "ere samplc-d and the lik~lihCk.)d nl 

infection \\ith CI)pfoJ-poridilim. This Illa~ PJrtl~ be due to the I1l lllil1lal cllmatir \ariatioll'i <;;ecn 



during the slUd~ period and more importantl~ to the resistance of the ooc~ ~h to aJ, er ... e 

em iromnental conditions. Lack of seasonalit~ of the Infection has also been observed in other 

studies (Becher el 01. 200.l: Castro - Hermida el al. 2002: Wade el 01.. :WOO: Ongenh and 

Stibbs. 198<)), Similarl) lack of significant association of the infection \\ith geographic location 

from \\here samples \\ere ta].,:en \\as obsef\ed. although I[ \\as significant in ulli\aria[C' al1al~SIS 

This can also be related to the resistance of the ooc~ sts to a "ide range of em Ir(Hlmenw1 

conditIOns. 

As indicated in Table 7. there \\as a sigmficant association (P = 0.003) bemeen the feeding 

s~stem ofcahes and the risk of infection "ith CrJplOsroridilim. "here calves feedingdirectl~ 011 

the ground \\ere 2 times more likel~ to be infected \\!th CrJPlOsporidillm than cahes feeding in 

feed troughs. Ho\\e\er. this was not sho\\n 111 multi\ariate anal)sis. Although pre\\eaning call 

housing condition of cahes \\as found to be associated \\ith the ris]... of infection III 111I1Ial 

screening anal~sis. this \\as no longer ob:.eneJ in the mulii\ariale allal~sis The cleaning method 

of the noar of cali rearing houses had a ... Ignificanl a,>sociation \\llh (nplfJ.\/wridilfl1l Inll?ctlon 

\\here the odds of shedding the ooc~sts \\as I1lcreased b~ I 6 times among farms practicing onl~ 

S\\eep111g "hen compared 10 farms pracilung \\a-.hing the noor~. Th~r~lon:. \\ashing the 

facilities appeared to be more effecti\e 11l controlling C/~\pro,\poridilllll contamination than \\as 

simpl~ remo\ IIlg Ihe manure. 

Anahsis of the findings \\ith multiple (mulil\an3Ie) logistic regression re\ealed that OUI oflhe 

se\eral factors that had sie:nificant assonallon \\ith [he ris\.. of infection 111 initial screeniTl!.! - -
an31~ sis. onl~ the rrequenc~ of cleaning calf rearing houses \\as signl ficantl~ ac;sClciated \\ IIh the 

11 elihood 01 tnfection "ilh Cr)p/()Ip!mdlum, rherefore. among thL' h~ pntheslzed factor,>. 

frequenc~ of cleaning calf-rearing houses (h~gicne) \\as Ihe most ll11portant risk faclor found to 

be resr<'nsir.le for the occurrence of Cnrimrorulilllll Illfection on the t.:lrIll" 



5.2 Eimeria s pel'i e:, 

The o\erall poilll pn!\alence of Eillll!na 11'1'. Illfc<:tlOn (68.1°'0) i5 much higher than the \\\(J 

pre\ iOlls reports pre.;.ent In the countr~ 104 4cl h~ ha"'''J III al. (1\.)85) .:md ~(Y'o t'I~ hehadu t 1lj\}X I 

Tht' present findin~ ]~ also higher than reports trom different countries: ..1.96% in Poland 

(Pilarcz)k el al .. 2000) . ..1.6°;0 in l\.etherlands (Corneli~"en el 01. . 1(95). 304 I~o 111 "JUlh ·\mo]a 

(Kasim and AI-Sha\\a. 1985). 19.3-59°0 in JJpan (Ila,hullah er al .. 1990: Oda and 'w,hid:1.. 11Il)()) 

and 29-52% in South Africa (\Iatjila and Perl/horn. ~002) but lo\\t.:r th<ln repon:-. from l,)A 

(86.3°'0) (Ernst el 01 .. 1(87) and ~le:-'lco 18"'.8%) I Rodriguez-Vivas el (//. 1(96) CompJrahle 

findmgs \\ere also reponed in some countn~..,. 67 . ..1. ° 1I1 a neighboring counlr~. KeJl)a ("llIn~tr<l 

and "gotha. 1(90). 68°'0 in Turl..e) (Arslan and JU/Cr. 19(8). and 604.~00 III LJnada d ... enned~ 

Jnd Kralka. 1987) 

There \\as a slrongl~ signilicam assocIation I P o.nnl) bel\\een the geographic mnes ..,ample.., 

\\ere taken frolll and tht' risk of infe<.:lIun \\ Ith Cll1Iu'iu spp. The ()dJ~ ut "hl'ddlllg i :lIIll' 11/ 

oocysts \\as incre3,,~d b~ :!..I.2 limes amon~ l:aht'" 111 \Jdis \PJr.J d;lir~ farm, \\"1.'11 .. ', "j' ,: I 

10 Ihe odds of~hedJlI1g among ~ahes In Dd,rt' len Jalr~ farms fT3hlt: 8). rhi, I' 11I0'>t Ikt'l~ 

attributed 10 difTerences III climatic condItions parth.:ularl~ rainfall and relatl\e hurnid]t~ ollhl.' 

1\\0 areas. Addis Ababa is located in a highland Mea al an altitude of 2500111 and ha'> gOI 

relath t'1) higher mccm annLlal rainfall of 1800rnm and relative hlll11idjt~ of 60·80° 0 _ \\ hi Ie Dl.?hrc 

Zeit is located in midland at an altitudt' of 18 50m and has a rdati\el~ lo\\er r311lfall of RtHlmlll 

and relative humidit~ (50-60%) lo\\er than that of -\ddls Ababa. This prob.\bl~ ha!:. cr~att.'d a 

more conduci\e climatic condition for the sun]\ al and ~porulation of the ooc:~sts m Addi:-. AbabJ 

than in Oebre Zeit. <;imilar results ha\e abo been reported from other studi es ..;uch as III \Ie ']l:o 

(Rodriguez-Vi\as_ 19(6) \\hcre higher infection ratt' \\a!:. obsencd in high rainfall lones, of the 

countr~ . 

The a!!e of the cahes also \\as strone:h associated IP<O.OOI) \\ith nsl.. of mfeCilon \\here the - " 

prevalence Eimeria spp appeared 10 follo\\ 3.n age pallern \\ ith older cah cs ,ho\\ ing hight!r ralt''' 

of infection than \ounoer cahes. As sho\\11 m Table 8. hi2her infection rate \\as obsenetl in • 0 _ 

caht's 6- 12 months of age (81%) than cahe..; 0-6 months of age (614°0) i.lIld the Oodd..., of 
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shedding Eimerl(l OOC)Sb among cahe", 6-1~ month!) ofa!.!e \\as 2.7 tlll1":'i th~ l)Jds of..,h,.:dJIIH.! - -
among calves younge r than 6 months, As obscf\ed during the SHtd~ period. al most all ot the 

cal\es (llder than 6 months \\e re hous~d communa ll ~ in o\ercro\\dt:d condi lion and in ph~"'lcal 

contact \\ ith adult animals. gi\ ing more chanct: for the animals for licking ~ach other and t he r('o~ 

facilitating the tr<lllsmission of Eimerlll oocysi. The present findi ngs ar~ al~o conSistenl \\ 1111 

those of other studies ( Kennedy. 2001: Pilarcl) k I!I o/.. 2000: Rodr igut'/- \ ·I\a". 1996: Oda and 

Nishida. 1990). 

\\'hether the cahes fed di rectly on the ~round or in feed troughs had a ..,lgnlflcant associallon 

(p=0.008) \\Ith the likelihood of Eimeria Inf~r.::lion and the odds of'ih.:ddlng F,maUl OOC~ ... h \\,1" 

increased b~ I 8 tllnes among cah es leedlllg dlrer.::tl~ on the ground \\ hen cnrnrared 10 Ih(' {llkl" 

of shedding among cahes feeding in Irough" \lthough this association \\a'i IlIl longer ob<"cf\l:\1 

in multivariate allal)5is. it i'l consistelll \\llh the recommenda ti o n In thl' litcraillre ornot rCl..'dlll~ 

canle especially cahcs ot! the grounJ becau';t! tIllS increases the likelihood 01 contJminal:lon 01 

the feed \\ ith manure containing Eimeria ()oc~ ')ts (Radostits el a/ .. 199-L Kcnned~. 200 I). 

In the present stud~ a toW I of 11 specie) of EllnerllJ \\ere identified b,l..,cd upon thl' chaf<lctcri...,lll·" 

of the ooc~ SIS of cattle as described b~ I.l'\ Int! 11985) and SOlllsb~ (19821 ! Ill', "'lIgg~'it..., Iha! 

Eimeria species an,' abundant in Ethiopian d,:m~ farms. Multiple inf,:cliolh in a 'imgle ho',\ "lib 

sc\cral Eimeria ;spp \\ere C0111mon findings in this stlldy. The ma.\imu1ll number of spec·i .... ..., Pl·t" 

sample ranged from 2 to 7 as sho\\11 III Taole 6. Thi,; is \\ithin the "ame rang.: il'i repllrIl'd till 

cahes in different countries: sc\ en ::.pecie5 \\t!re reported in LSA (Ernst t·' tI'-_ 1<)87) and 

Netherlands (Cornelissen el a'-_ 1995 ). 5i\ species in Turkey (A rslan and I tiler. 1<)981 and liH' 

species in Canada (Kenned) and Kralb. 1987) and Turkc) (A rslan and Tu/cr. 10(8). 

Eimeria bovis (38.5%) \\as the most pre\alenl species invest igated during the sunc~ follo\\cd h~ 

E :uernii (18.1%) and E cllIhurneml.\ (1793%). Thi s finding is consisl~111 "ilh mo..,1 of th .... 

studies performed throughout the \\orld and \\i lh \\hat was described in lilt:raillres. Althnugh" 

high proporti o n of calves \\ere infected \\ith the highl~ palhogenic E hm·i, JnJ'or E :1I('l"IIil. 

cl inical coccid iosis \\as observcd onl~ in smaller proportion (16.20%) of cal\e!> positi\c for 

Eimeria spp. Thi s linding is in agreemenl \\ ilh Radoslils el a/. (199-i ) and a number of olher 
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authors. \\ho st3ted that most animals in a group become infected but onl) a minorit) 1 10-151~/0 ) 

de\elops elmical diseases. This is due to the norma]]) 10\\ dose of (\OC~St ... inge.;,tl'd and 

subsequent dc\dopment of immunit) after a cou rse of infection \\ith a particular Eillle,.w 'PP­

(Harper and \laas. 1996). '..c\ertheless. these subclinical infections might stdl llegau\e1~ 

influence alUmal producti\ it~ and are c\en more important than ClllllGll coccldio::o!::o (Dednt:l....,t .n. 

200~ ) becau,>e the~ remain unrecognized b) cattle producers and damage the absorpti\c "llrface 

of the inte ... tlne and \\eaken the immunl' s) stem. leading to poorer feed efficlenc~. slO\\ \\l'lght 

gain. \\eight loss. longer heifer de\elopment periods and increased susceptibd!t) to othe r dl'>ease 

causi ng agents (Dai r~ he rd managemenl. 1998). Moreo\ er. OOC) sts shed from these subclllllt:<lll ~ 

infected cahes accumulate III the cfl\lronment of cahes or on the hair coal'- so th;!! .,l'\l'rl' 

coccidiosis Illa~ de\elop \\ hen ne\\ cah es are placed in these areas (Kenned~. ~on 11 

The mean (5109) and rna .... irnum (267000) ooc~st e:\.cretion le\els IOPCI) oh"er\eJ In Ihi~ "lIr\e~ 

"ere much Illgher than those reported from other coumries, Kenned~ and I\.ral\..a rerl-,rted tin 

a\erage of~5 and a mJ..\imum of 109.449 ePG in Canada. \l un~ua and 'gotho 1 19(0) rt:p(lrtcJ 

a m~\imum nf 30.600 OPG in Ken~J In Turkish stud~. :1 me~n and 11l3\imllm OPCi nf 1.:1.;(1 '.I!ld 

52000. respc!,;ti\el~ ha-; been reported ( \rslan and Tuzer. 19(8) In tht' pre,>cllt "ur\e~. lit 4' 0 01 

Ihl! infected c~hes had ooc~st counts abo\e 5000 OPG and out of the"ie: the rn(1~t patnogenlc 

species. E hOI'is and E =w.:rnii \\ere encountered. respecti\el~ in 69.2300 anJ "lS.5 ll u 01 lilt' 

infected cahes. A count of 5000 oocystslg of feces is considered high enough r.~ 'iOllle 

ill\esligators to \\arrant the .JUdgment that the anima! has the di<,ea<,C' (Frn'il :lIlJ Hen? !l)":1 

Rebhun. 1(95). As indicated in Table 14. the mean ePG \\as significantl~ higher (p = O.U13) in 

diarrheic than non-diarrheic cahes. This is inline \\ith the h)potheses in literalUres. \\h ich "(ate 

that the de\eloprnenl of clinical disease depends on the number of ooc~sts Inge~\ed (l\.e!1n('d~. 

2001: LAV. 1996). 

Althouoh the rate of infection increased \\ilh increasinQ aQe. the reverse \\a~ found 10 be Irue fClr , - -
the intensit\ of infection. As sho\\n in Fi2ure 4. the hiQhest intensil\ of (lOC\St':> OUI rut \\as . - - .. 
obsened among calves) Olmger than 6 months and there \\as a sha rp decline 111 OPG \ llue.;, :'IS 

the age ofcal\es increased. This implies that the immune s~stern in ~ounger ':<.II\e:; IS Immature 

and conseqtlentl~ the~ are Illore \ ulnerable to coccidiosis btl! older cah es are :lrparcnll~ 3hk tn 
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control mlt-~ll0n l'r sllb~~qucnl rl'lIlfections becall~e (If Immuntt~ Ihe~ ha\e dc-\el\lreJ frlHll 

pre\ IOU:.. e'posurey <)lllli Jr re .... ults \\ere abo reponed b~ ... ollle duth(lr .. (\Ial_lib and Pl!ll/hMIl. 

~002. \lun~u;J and "goth . 1(90). 

The coccidia did not sh~l\\ a sigmticant diffe rence (P / 0.(5) 111 tnfc-uioll rail' or Inten~ill~ 01 

infection \\hen compared \\ilh season of occurrence. I.ack of <;,easnnalit: ma~ be rdalt:d tt) the 

short duration of the stud~ period and more likel~ to les..; clUlla!!C \ JrlJtlons obsen cd JUring the 

:::.e\en months of stud) b..l~ed on the metrological data obt<uned from '\\1,.\ These findings are 

similar \\lth that of other ~Iudies (Kenned) and Kra lka. 1987: \dams and Penh. ~OO.~I _ '" 

reponed b~ .\dams and Pc-nh (200-11. the disease can be a problem at an~ time tl f ~ear <;,0 11mg ;1 ... 

conditions at aJ~uate ITIOI-:.ture and temperature exist for sun \\ al and de\ elopmem (If oot:~, ... Is 

6. CO ",CLl·SIO"' .\ '\ 0 RECO \I\I E,-"O ·\TI O",S 

This ::.tuJ~ has deJrI~ derndnstrated that both OJPIlHpo/'idwl1/ and frl1ll hi "Pt'co;:s are pre\ ak-Ilt 

In Central Ethiopian dair;. ;·Jrms, Based on oocyst morphnlog) and cpidellll()ln~tl:al realUn~ .... Ihe 

species of Cr.\pfmporitii!11II circulating in the dair~ farm ... sUr\e~eJ \\a ... pre ... umcd to he ( 

anuer,\oni \\ IIh regard 1\1 Elmerw spp. a IOtal 01 II ~pCl"leS \\ere luelltllied (11 \\llIl:h E hlll"/' 

\\<b the mOst pre\alent 11~ttO\\ed b) E. =uermi and £. (luhurl/emi,. i.lIld I: hlJkltimJ/71'IIV' ilnd F. 

brClsifc:n.r;i_\ \\ere the least prevalent species encountered 

In the present 5tud~. C <(I7'/l·r.llJni infection \\a5 delcl.:lCd at a higher ral~ 111 n\Jn·diJrrh.:i~ thall 

diarrheic cahes and \\3:- not found 10 be statlstlcall~ associated \\tlh Jn~ ':Ilate nt d1l11t:al 

mamfestallons and therefi 're. Ihis agent is considered not 10 be a signiticant path0gen Ho\\e\er. 

since lo!)ses in \\eight gam and mil ' production has been reported b~ some "tudles. Ihe deteU/(ln 

and local J\\arenes~ of the parasite as \\ell as institution of pre\entl\e measure ... remain" 

important C pun'lwI, \\hi..:h is more pathogenic. \\as not detcl:tcd III an~ or (nplwJ1fjI"/JIIIIJI· 

pOSHi\ C cal\ cs c\en in the most critical age group. '\e\ ertheless, this species I::' one of Iht' most 

important causes of calf diarrhea In most parts of the \\orld second onl) to rota\ Irus and the mO..,1 

frequentl) reponed species in pre\alence studies focllsed on C'JPlmporidium. 
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In spi te ofth~ nl~ t that tIlo::.t oflhl! cal\es sampled \\ere tound 10 be inlecl .... d Hlth Eimerltl~pp .. 

clinical coccidiosi::. \\as obse rved on l) in a small proportion oflhe lIlfCcleJ cah.: .... Thcr~ron:. H , ... 

concllided Iha111l0~1 Eimc/'ia infections in cahe::. on Cenlral [Ihiopian dair~ farm :>. e\en \\1\11 I~ 

bm'ij and E.=u!!rnii. n? ... ult in subclinical in fec ti on:>. Tak.ing in to account the lugh propurtlun uf 

the pathogenic spp. E h(II'is and E.=lIemii in infected cah es: ho\\e\ er. the :>ubdlilical Inf\:l.:liol1::. 

thc) cause should not he underestimated as these infeclions can still negali\cI~ lIlnuence animal 

produc t;\it) and cau .... e economic losses due \0 poorer feed efti(lenc~. 510\\ \\elghl g<llll. ',\eil;hl 

loss. failure o f the cah ....... 10 gro\\ to their full potential and in.;rc<l::.ed sllscertihllll~ to olh~:r 

diseases. 

In the finnl anal~sis. Ih;s stud~ made il pos<.;ible to jdc11lif~ three factors thai \\ere 'ilgnifi 'CJ,ntl~ 

associated \\ ilh the rISk. of lIlfcClion ",ith Cn pto\pariliillm and firll('rio spec; .... " I he rrequenc~ of 

cleaning calf rca ring hmhes \\as the most importam ri::.k. factor found 10 he J'i'ioc rtlled \\lth 

Cr.tjJtosporidium lIlfection. \\here the odds of detecting C':lP/o.lplJridillm OOI.:'~"'b Jpp ..... m.:J to b~ 

high among cah e::. 1Il PO('!ri) cleaned farms. On the othe r hand. the gl'ographi..:al lon~ \.\ h~r(' 

samples \\ere taken frL~rn and ag.e of the cahes \\ere the most important rJ'>l.. factl,rs that ..,tr'lnl;l~ 

influenced the uctecllon of EIIII!!r;a ooc~sts in the dair~ cahes. The pre'>clll onst:nJIIOn'i lIldlcalt." 

that CrJpto .. poridwm lIlf .... crion in bo\ine due to C andersoni (an be ob:>ef\t:d .11 al1\ a!J .... III 

cahe'i but Eimeria inrl'l.:tlolh are more important in cahe::. .1ho\e ::.1:>. month" ora;,-.:. 

rherefore. based on Ihese tindings the fo l1o\\ ;ng recommendations arc fomarded that might help 

in preventing losses associated \\ ith the occ urrence of the parasite'l in the dalr~ farm", and tht:r .... b~ 

impro\ ing the produclh jt~ of the animals. 

• Optimum h~g.jenic condi tions should bemail1laincJonth~farm .... llh:luJingfrnlul..llI 

remo\al of manure. \\ashi ng and disinfectjn~ the floor of cal f rearim! house ... and hot - - -
\\ater cleaning of feed and wate r utensi ls as this is the mainsta~ for the cont rol of 

CrJplosfJoridillm infection in cahes 

• Fcedinu of cahe::. din:ctl) on Ih .... !!rollnd ::.huulJ be J\oHkJ a~ Ihi ... l1lil\ fL".,uh III o _ 

contamination of tile feed "itll the oocysts o rlhe parasi te s in manure 
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• As older ammals can sen e as source of Infection fo r the ~ollnge r {lne-'I. keepmg of cahe" 

in close contact \\uh adu lt animals and also mi\.Jng of cah es o r differen t ages alld "I l l' 

should be a\oided 

• The cJhe~ :.hould be \\atched regul.1rl~ and tho~e diarrheic (;.the ... IllU"t he ISolated from 

the ht,.·J.llh~ ones and rece i\ e approprlJte trea tment 

• ."- cahe-i \\ere found 10 be infected b~ Eimeria c.pp as earl~ a" 15 da~ ... aflife. tht~ u ... e 01 

coccldi~l~tal'i in ration is ad\isable tll pre\ent cahe ... from EII1Il'I'IlI1I1Iedion-; 

• \Iolecular characteri za tion is requi red to corHi rm the specie ... of C':\pfOSporidilllll 

circulallng in the fa rms as the pre"ent identification \\as based on cOll\entionallabora tor~ 

technique, Jnd also a fu rther stuJ~ i" needed 10 \ cnf~ the Jh ... en~1.' of the pathogenK 

specie ..... ( [,arm", from Ethiopian darr~ farm::. 

• Sillce the present swd~ \\as a cro::.s · ..,cctlonal one that depict" onl~ .1 momentar~ picture 01 

the inft'ction ",taW-i of the he rds. further longitudinal ~illldies nith ft.'reJled sampltng ... are 

needed to gl\ e a more accu rate as..,essment of the pn::\ aience JnJ eC\lIlll111l( lrnpau 1.'\ th~ 

parasite"_ 
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8. ANNEXES 

Annex I rhe mo rphology. Silt.! , sporulatio n lime and p:lIhogc nt.:c il ) o rlhe common I) kno\\ /l Eimeria ~ pccil! s o rc;.IlIk:. 

Adapl ed from Snulsby (1982) :Ind I.cvine (19X5). 

Eimeria Morphology orlhe eocys ts ~I/e Microp) k Sporulation Pathogeneci!) 

:>pccie:) lime 

1.1: Ilrcdominallll ) pcar-!'>haped. ... omc IS .9pm , Absellt 96-120 hI'S 1.0\\ untkr licit! condi ti o ns 

01 ah( lilli' liS ;,\ elli psoidal. :-. ulx:yli ndri c::d or asymllletri ca l 13.4PIll I, " unusual III that the 

OOC) SI \\all thin , homogcnous. tr:mspan.:nt ( 13-24pm , ul.:\r.:loprncntal stages 

and ge nerall) co lorl ess 11 - 16prn ) occur III [hI.! lllH:kll S or the 

r.:pllhcli:1I cell 

2.E O vo idal. va l' ) ing fro rn ellipsoidal 10 IHpcnng l X 4 pm , Prese llt 4X-n hI"' 1.0 \\ unckr field condition 

althuroell" 1.\ Ooc~ st \\ all smoolh and hOll1ogl.!nous. 23. lpm 

lransparent , ~ dlo\\ ish-bron n III co lor: (32-46pl11 , 
occas ionall y 

" 
may have a coar,>c l) 20-25) 

gra nulatcd suriacc and al limes be hl.!'l\ il) 

rnarnmilatcd 
- - --

3 E hmo 0\ a idal. blu llt l!d aeros,> the n<1ITO\\ cild. 1 n '27.7 ,20 .~ Pre'il! nt 48-n h I'S Ili ghl~ patilogL'llI(: 

rll:lSS I\L' inrccllon a \anal lO n III ... hapl' 1l1;l\ pill 

occur. Ooe) st \\all .. moOlh. h Olllogcll t il lS. C~.1-34 pill , 
lranspareill. g rl'l' nl sh-blO\\ n in CilloI' 17-:nptn) 

Anlll!:\ 1 ( "n lllllllll.!d 

114 



I . 
Dllleri(l species T. . . r. 

i\/lorptlology 0 1I1C ooc~ " [,, ~t..;II'C 1.. I IVIICropy c 
I Sporulation , 

~ . /~·, /lraq/t'III/1 lh~1 1. (\Ill:)~1 \\all coloricss 10 

)cl lo\\. '> t1looth \\llh a dis tinct po lar 117.5 :.. 27 . 1 pm 

C.:lp 

Pear-shaped 10 oval. )'cllo\\ls l1 

(34 .2-42·h llll 

x24 .2-29 . 9~un ) 

5.E hukir./II0lleIlS;S I browI) [0 dn .. k bl'O\\11 in color'144~un x 3 1. 1 ~tJl1 

OoC)SI \\, 111 sho\\ .... r:ldial..,triation . 

6. /:' nll/cult'm;, 

f -

l7. r. c , /im/ricu 

Ellipso id,d . occas iOn,ll1 ) C) linul'ic"l : 

{)()(.:ysl \\ al1. smooth tran,>pan.: nl. 

... lIghtl) \cl lc)\\ i..,h hro\\11 in co lor 

c~ Illldlll.d . \O Il1 C m,l\ hI.' narro\\ 

C) lindcr .... oocyst \\ aiL thin . 

l·l)lork \ ... . SI11I)OII1 

12 .5,,111 x 23.4,,111 1 
(2X ,7prn , ::!o. 

:::!7 pill) 

" , I' , __ , ' pm " _".))l1ll 

(16·27plll .\ 12· 

15)1111) 

b.S 

Time 

Pn .. !!'!cnl 6-7 days 

Present 17 days 

i 
Pn':"l: 111 7'2 -96 hr ... 

+ 
Ahsell t ! 2 days 

~ 

1 Pallll1gcncc i i~ I 

Not palhogcll1c and the 

dc\cloplllCnlal c) clc IS 

unknown 

The developmental cycle 

is lInknO\\ 11 

IJiarrhcH has been 

oh!>cn (.;d III an 

!;\P!; llllll.'lllall ~ ;Ilt\;u!;d 

C;llt 

The dt.: vc!opmcil tal cycli.: 

IS un"no\\ n. (I S ;<; the 

pa\hogl.' n l.'c it ~ 

rhe dc\ cloplllclllal C) cle 

is not "110\\11 

--'---



Annl.!;\. I continued 

Si/c 
Eimeria species Morphology o r thc ooc),s ts Microp)k 

Ellipsoidal. occasionally s phl.! rt cal or I 16.9pm \ 13pm 

8. E elfip.\()u/alis c)' lindri c~l : OOC)SI \\~ll. th in. I (1 2-27pm \ 0- I t \hSI.: IlI 

hOIllOgCll1ll1S. and Iran5pan': 111 1 Spill) 

I- -----r-----,,-- --
Smallest oral! the hovi ne 1:';/1/('/"/(/ ... pp.1 1 I pill \ 10 .... '1111 

9. E .. \lIh'pherictl 

10. E =lIel"lll/ 

II .E II'I OflllllgCII.HS 

Oocyst \\all. uni form l) thin. smoolh I (9- 11 ~111l x s- I A b S1:1l1 

~nd Ir:lIl~ p ; lrc nt 12pln ) 

I-
17.:S plll ,\ 15.6/l111 

Spherica l .... ub-s phencal 10 ell ip.so ldal 
(I :'i-2~ plu \ 11 - I 

\\ all. thin. homogcnous. 
I Spin) 

OOC)"" 

IransparL'n(' colo rl ess 10 pale ye llU\\ . 

Similar In f hukidlloll/.'lI.\i.\ hUI 1111.: I ,IOJ UIH .\ 2:S. 1 Ulll 

oocySIS ;11" 1.: 51 i ghll ~ ... l1wl k:r and 

ovoidal . ()m:)st \\all. ~c ll n\\isll-hronll 

to g rcl.: ni "h-bnmll. :-. ll g llll ) "pl.!dh.:d. 

(17-449ulll 

u). -\-,0. X Ulll ) 

Ilh 

, 

J 

Absenl 

I'rl.!scnl 

Sponllatioll 

I I1l1C 

4:': ·72 hI"'" 

4-5 da~ s 

l'alllOgl.:nccil) 

11 ;l\C becn ll'P0 r\cd 

r.:.1\ 1 .... 1 llg dl.lnhl.:.1 

Nol palhogr.:nic 

'1111.:: dt.:vclopll1l.:tllal 

r.:~l" 1 1.: IS Unklll)\\11 

()-IO da~ s I I hI.! major p:lthol!eIlIC 

.111 2'"( 

., da ~ ... .II 

2(J"C 

23-24 hrs al 

10-1:!j"C 

I hI.! tl t.:\ I.! loplncnl:11 

(~l'k and Ihl.: 
5 1(1 7 d;l~'" 

P:lIhogt.: nl.: ( ll ~ 

lin k 110n 11 

<1ft.: I 
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Ann e," 3 List of laborator) reagents 

3 I Reagents for Shealher's sugar preparation 

(lranulalcd sligar (sucrose): -l5.lgm 
"I ap "atel": 355m! 
Formaldehyde (40%): 6m l 

3.2 Reagents for Kin) oun acid-fast stain 

For preparation of carbo I fuch sine 
Basic fuchsi ne: 4gm 
Phenol (mel ted crystal): 8ml 
Ethanol (95%): 20ml 
Distilled "ater: 100mi 

For preparat ion of docolorizer 
Fthanol (95%): 97ml 
II~ drochloric acid (concentrated): 3ml 

r or preparation of counter stain 
\Ieth~lcne hlue: 0.3gm 
Distilled "ater: 100ml 
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A nnex ~ Quc~tionl1airc for collec ting daln on \ .:uioll" I"i"k fJl'1n r<., ;l""ociJlcd \\1111 i' 1"() I\l /lu l 

cause<., of cJ.1 r diarrhea III dain farms 

Date·················· 

Farm o\\ner·········································.·.·· .... 

Business n.1111e of the farm··········· ······ ······························· ......... .....•....................... 

F .1rl11 cod c······· ············· ··········· 

·\ddre~"······ ···················· ······ ······· ······· . ........ ........................ ............................ . 

I Herd "lie. composition and breed: 

1.1 CO\\ 5: e'otic 

1.:2 Heifer:-- : ("otic 

1.30:-..en: c'OliC 

1.-' Bulls: e,otic 

1.5 \lale cahes: 

cross 

cros.., 

local __ Pregnant co\\-; expected to cahe soon 

local 

cross 

cross 

local ___ _ 

O· <.. 6monthes, ___ ,c,otic 

6111 . < I ~ e::J.r 

1 6 Female cJhes: 

e,()tic 

local ___ _ 

cross 

cross 

local __ 

local 

o . <6monlhe') ___ ,e:\olic ___ cross loca l 

local 6rn . < I ~ear ___ e.xolic cross 

Calf housing 

2. Pre \\caning 

Group pen in calfbarn~ ___ _ 

Group pen in CO\\ barn, ________ __ _ 

Indi vid ual pen in calf barn: 

Indi, idual pen In CO\\ barn: ___ _ 

Tethered along an inside \\all of the main barn, __ _ 

Outdoor grouped in pen __________ _ 

Outdoor in indl\ idual pen _ _ ________ _ 
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" PO:..I \\calllng 

Group r~n In calf barn~ ____ _ 

Group r~1l in co\\ barn, _____ _ 

Indi\ iduJI pen In calf barn · 

Indi\iduJI pen in CO\\ barn : 

Telher('J .llong an inside \\all oflhe 111.1111 oarn 

Outuoor grouped in pcn, _______________ _ 

Outdoor In indi\ idual pen ____ _ 

:!.3. t-.li_\ing of cah cs \\ Itll different age and sizc 

Ye'> 

'10 ___ _ 

1 4 T~pe of no or in the barn (Earth. metal. concrete. \\ood) 

~ 5 Bedding in calf pen r li ner. no), ____ _ 

3 I)h:mng of facllllle:. \\ Ith adul t animals 

Yes 

;\0 --

4 f I~ glcnic conditions 

4 I Freqllenc~ ofclealling calf ba rns 

Dail) ______ _ 

\\'eekll ______ _ 

E\ er) 2 \\ceks, _____ _ 

4.2 \lelhod of cleaning 

Dr) cleal1lng (s\\ eeping) onl~ ___ _ 

Changing of liner bedding; ____ _ 

Washing __________ _ 

Washi ng and dI5infections ______ _ 

4 3. Dralllage:.~ stern 

Yes '---
"0 ____ _ 
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5 \Iat~rmt ~ facil1tle .... . 

\l ultirle CO\\ ____ _ 

Indl\ldual CO\\ ____ _ 

'\0 ---
6. Do ~QU practice an all·i n I all·oul management s~ Sh:m 

'r'e .... 

'\'0 __ _ 

7 :Vlilk feeding 

7.1 Ho\\ soon i .... colostrum fed 10 the ne\\ born'1 

Im1l1cdiatel~ after birth « 6 hrs ). 

Bel\\een 6 to 12 hrs, ___ _ 

Bct\\een 13 10 2-1- hrs _____ _ 

"fier 24 hr5 _ _ _ _ _ 

\\ hen are cal\c 'i ~epara led from dams? 

Immediately before nursing . 

111ll1led ialel~ after nursing, _____ _ 

2· 12 hr after birth ________ _ 

13-24 hr afte r birth _______ _ 

7 J Melhod of mi lk feeding 

Natural slicking by the calf ___ _ 

Feeding \\ith a nipple _ _ _ _ _ 

Tube feedi ng _____ _ 

Bucket feeding ____ _ 

7.4 Do ~ou think colostrum is good for ne\\born cahes ( ~es no )? ___ _ 

- 5 Do ~ou restrict the ne\\borns from ingesting colostrum (~e ... no)'1 

8. Feeding and pro\ ision of \\aler 

8 I.Supplemental feeds to cahes from birth to \\eaning (~es no)'1 __ _ 

8.1 \\'hat t)pe of feed (if~ es)? 

Commerc ial, ____ _ 

I lome made concentrates, _____ _ 

8.3 . Do you feed calves milk replacers ()es/no )? _________ _ 
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8.4. Fe~ding 'i~stem 

I n feed troughs ___ _ 

On the ground ___ _ 

85. Arc feeding troughs separate for each calror common') 

8.6.Source 01 \\ater fo r calves ( river. \\cll. tap. ctc ), _______ _ 

8.- Watering utensils 

"'~pa rate _____ _ 

COl11mon, ______ _ 

9. \\ 'eaning age calves in the fann: 

a ) Before 5 \\eeks, __ _ 

b) Bet\\een 5to 8 \\eeks ____ _ 

c) Bel\\cen 8 to 12 \\ccks 

d) After 12 \\eek s, __ _ 

10. Health management ofcal\es in the farm' 

10.1 What health problems do your cahes' encounter frcq ll cl1ll~ ') 

Pnellmon ia, _____ _ 

Diarrhea _______ _ 

'\ a\el ill _____ _ 

Unthriftine ss, ____ _ 

Earl~ mortalit~ ____ _ 

Others (specir) ), ___ _ 

10.2 I f diarrhea occurred in calves last) ear. what treatment \\ as g i\ en? 

Reh\dration fluid, ______ _ 

Antibiotics, _________ _ 

Anthelminthics, _______ _ 

AntiprolOzoals, ________ _ 

10 . .3. What do you think the main cause of ca lf diarrhea in ~our farm ? 

Parasitic, ______ _ 

Bac lerial, ______ _ 

Viral _______ _ 

Others (specir) ), _________________ _ 
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10.4.00 ~ou feed) our calves coccidiostab (>es no)? ____ _ 

10.5.1 .... there regular dewo rming of cal\es III > ollr f~1rrll (~es· no)? 

I I. Where do replacement stock come from') 

,l) Entlrel~ home reared, ____ _ 

b) Purchased, ________ _ 

I ~ Who is in charge of feeding and caring f("lr cahes in > OUf farm') 

.1) O\\ner himself _______ _ 

b) 0\\ llcr's \\ife, ______ _ 

c) I lired Jabor, ________ _ 

Anne, ::- Results of quest ionnai re sUf\e~ 

, 
S r. ;\of:ictor N Per CC nl<l 2e (%) Remarks 
II Herd s ize 

130 Small 75 k.50 
\Iedium ,7 17.5 ,50-ISO 
Lar!!e 

, 
}.5 > 150 J 

a Herd co mpos ition , 
(O\\S 1170 
Heifers 469 
Bulls ,69 
Cahe::. < hear 580 
Prcwcanilll! h onshu? co ndition I 
Individual pen II '27 5 
Group pen 16 40 
Tethered in co\\ 'c.11 f barn --!..I.. . ,- --, 
Pos t \\canino hOll sino conditioll , 
Individual pen '0 50 
Grou en 120 50 
Frc{ uency of c1eanin o calf rca rin fl house 

Dail~ 27 675 
\\ eekh 10 ,--, 
\Iomhi\ rL iJ·5 __ 

6 .\Ierhod of c1eanino 
S\\eeping.Scraping feces 26 65 

, S\\eeoing and washino 14 35 , 
~ Drainaoe sys te m I 

Yes 21 -, -
I ,) _.) 

'0 19 47.5 
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Anne\. 5 conllnued 

"r. Percentag 
~o Factor ,)\,o --.!Joo) IRcmarks 

IUsc of hcddin o 

Ye'l 14 35 

19 
>':0 26 ~ 
~l:lt (' rni~ )en 

I 
'\;0 c8 70 

Indi\ itlual ren , 5 -
, ~ l lIllIpJe 10 ,~5 

10 ~l i lk fcedin o s\'s tem 

Isolated immediately and bucket fed " 8~ 5 JJ 

Isolated ,lftcr colostrum period and bud..ct fed 5 I ~ 5 

I 'alural :>uclding b~ the calf 
, ; 

! 11 Feedin g 'Iys tcm of calves 
In feed troughs '" "" 

I On the =round 18 -45 

J2 \ V.Herin" utensils 

Common " 80 J_ 

Indi\ idu31 8 cO 
< 

So urce of " ater < 
Tap ~5 8- 5 
\\ell 

, 5 -
Spring ~ 5 
Ri\er ' , 

J3 O ut doo r exercise 

Yes 16 40 
'io c4 60 

14 Pro\im itv of calves to cows 
I 

Yes 27 6- " 

I ' . 
'>-!o 113 " . 

J_.) 
, 

1
15 Use of coccidios tats 

140 
~es 100 

'0 0 0 

16 Common health ro blcms 

Diarrhea <10 50 

Earl) calfmona li t) 
, 75 ~.' 

Unthriftness 7 1- 5 

Pneumonia .3 - 5 

Bloat 2.5 

,jomt 111 25 
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Ann ex 6 . Analysis of Ihe association bet\\een season of the year and O r G of Eimerw,!,p \\ ilh 

One-\\a~ ANOVA 

Source Sum of Squares df vlean Square F Sig 

Bet\\een Groups I) 72653021.247 ) 686326510.624 1.5) 1 021 R 

Within Groups I) 72653021.24 7 2 686326510.624 

Total 112135428088.400 249 

Annex 7. Pictures ofsornc of the different spec ies of Eimeria identified during the stLld~ period 
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e) CI)plosporidium andersoni (:'\400) 

• 

-' 

G 

to' ... " ~ 
o (;) 

"' , 

t) ylixed infection of Cl)plosporidillm and Eimeria spp 
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Ann ex 8. POint pre\alence of Cryprosporidium and Eill/£"I"ialnfection at f:1 rm le\el 

Sr. Name of the farm Localion Herd size ~o. ca lves I % Pos.Cr)"pro ' Y~, Pos. 
~ o sampled sporidium Eimeria 

Adil Muktar Addis Small 10 
2l~ 

30.00 81).00 
Ababa _ , Al maz Ocbre Zeil Small 8 . 0.00 . 6:~.50 I , 

Amede Lema Addis Smnll 7 i 28.57 .l:~ 86 , 
I

J 
Ababa 

Antonio Valentina Addis '-,1l1<l11 7 0.00 71 -I i 
Ab<lba I 

5 Asefa G/Michael Addis Small 7 0.00 1110.00 
Ababa 

b Asegedech Oegefu Addis Small 13 23.08 53.85 
Ababa , Ashenafi Asnake\\ Addis Small 1 ............ ...., ...... 

J ~' .. :U .' . ' J.l 

Ababa - ----
8 Bezunesh Addis ~n1<l11 -I 50.00 100.00 

Ababa 
9 Boni Agro industry Addis Small 9 1 0.00 7778 

Ababa 
10 DLA. R.C Oebre Zeit \1edium 13 . 7.69 ~ 

46.15 

II D.l.D.F Oebre 7eit \lcdium .")4 17.65 5000 

12 Debebe Addis Luge 50 16.00 
~ 

HOD 
Ababa 

10.00 13 Dibaba Hurr issa Addis . Small 3 .... ~ ....... 
J.'. J J 

, Ababa 
1-1 Edeget Kebede . Addis Small -I 0.00 50.00 

, Ababa 
I " -, 15 ' Eleni Azene Addis Small 17 76, ..J. 7 _ J,)J 

, Ababa 
16 Eshete Yigza\\ I Addis Large -1 7 1-1 .89 . 76.60 

, Ababa 
17 Genesis Oebre Zeit \lediurn 12 0.00 36.36 

18 Haji l\'uru ' Addis Small 10 60.00 100.00 
Ababa I 

19 ILRI 1 Oehre Zeit ' Large 13-l 1343 63-0 

20 Jemanesh Jimma Addis Small 3 0.00 llJO.OO 
Ababa 

21 K. H.C.d.f. Ocbre Zeit small 20 45.00 7500 
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~2 Kassa ErJ,.~!<1 
I Addis "l11;lll ) 0.00 100.00 

Ababa 

" --' Keleme\\ork · Add is \ k(.hurll 20 5.00 SO.OO 
W/Amanuel Ababa 

24 Legesse Tefera Addis "mall ' 9 II II S889 
Ababa 

). 
-) Meles Lake\\ Addis "mall 5 000 80.00 

Ababa . 
~6 ivloges II Sibse Addis "' IllCl1! 6 50.00 66.67 

Ababa 
27 Nuru Mohamllled Addis ' "imall ' 4 25.00 7".00 

Ababa 
28 Repi PLC Addis \h::Jmm 22 ' 31 8~ , - 7 '27 

Ababa 
29 Seada Ali Addis \k'dilllll 6 666- IIJO.OU 

Ababa 
i 000 

.. 

30 Sella) Be)ene Addis "111,111 5 60 00 
Ababa 

31 Sharew Hussein · Addis ' Small ? 10000 I 50.00 
Ababa 

') ,- S1. Khilara church Addis "mall 10 0.00 61).00 
Ababa . -

,3 Tamirat Ali Addis "mall 4 7500 ""'5 .00 
Ababa 

3~ Tefera Mula! Addis .... mall 9 II II 66.67 
Ababa 

35 Tesfaye Damte\\; Addis ' ",mall 10 20.00 60.00 
Ababa 

i ~6 
J . Thomas Matanovich Addis "" mil II 6 o 00 ' 66.67 

I Ababa --.--
. 37 Tseda) · Debre Zeil , \ledlUm I ~9 5.26 J6.8-l 

< -
. 38 \\'/K idane Nerie Addis <;mall . 42.86 85.71 

Ababa I 
39 Woynishe l G/Medehin Addis . Small 4 0.00 100.00 

Ababa I , 
6000 81)00 40 Zelalem Fisseha Addis ~mall 5 

Ababa 
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