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.lmJ data anal~"I"'.1'. \\clI:h r~.1ding lh~ nhllllh(rlrllhllr\)lIghl~ 

I' m \CT~ grateful to Dr (1I:laga~\~t'lel ;m~1 ttl Dr \kkse l'\adc\\ lil[ thl'lr lll\.duat'lk heir 

and prl1\ iSlon of litc:ratlln.' Illaterial ... Junn:; Ill~ rr~rarallon and taporah\r~ \\(lrl.. 

It \\Ollid hint" heen Ilnr" ..... lhlc 1\1.J~C\lmrll,h .. ernl~ ;10 .. :11 test \\ 1!'llHlI \\llIlkhl,:.lrleJ It.'~· 11 .. 

"'Uppllrl of \\ II \kmu .... han.'\\ Then:lllfL' I J hkt,.· 1I1lh.lnl.. her 1I,·r cnlhu .. i.hll~ ,UPPdrl 

I'm al"'ll grateful h1 \\ 11 ~elalll Tarilo.u hlr her unre't.:r\ed ltxhnll'al ,1 ..... 1 ... 1.1IKC dunn" 

bacteriological isolation nt \I\COI'/CI\/1/11 "'re~·le .... 

It \\on't gl\c plea"ure to me It r\c 10rgolh:n th~ (tllllillunitie~ ~)IIl .. lllliner Henna \\llreua' 

and animal health ,cdi('lll ... taff, for th~lr unre ... ened help during 11l~ ..... lIllpk eolk..:lll)fl 

A\\a ... sa p.:.\cr branch oftice j, al'i(l ackno\\ ledged fnr the support of \ chid ... ... 

I don't feel good If I ·1111..,. ... our c()llcague Dr J....a.., ..... I~t" Araga\\ and Dr. l{alHlll:hl ·\bl..'nc [pc 

theIr generou ... conduct and mformati\t· ad\ l~e dUring Ill~ th~si" \\flle-Up 

l ao..t but not 1c3~1 I'm gratdullllJ Dr. -\kma~ehu I emma for hi" encl)uragt:l1ll.:nl and fI.,'.!dln~ 

the manu~cripi 

\ 



,\B:"TR,\ C T 

Cro'>"-'>l'~lIlln,11 ,>(uJ~ \\as c,'nductcd III \llllth OnH) Jnd (IJIl111 (Hllli.l /(ll1l''> III .... l'uthl'nl 

'allOl1'- ,.1I]\1I1illilH,.'S and Pl.."'rll' Rq;wJ1JI "'I,lle Irorn ~l'ptl'l11hl.'r ~t1lj--l In I cprllJr~ ~1)1I';; h 

dt:lnllllnl,.' '>l..'f')Pfl'\'lkm,c anJ ]'''')Llateu risk !,l(IOr", h{llatt: tht ";,hI'.I1I\I,.' ,l~t.'nt. t.'\;lhult.' 11..,1 

agrt.'t.'I1lt'Ilt. Jnd \;I1I1.1all,.' 1.:{\I11IllUI1lI~ rt.:fI.Cpl]lln \ rnulll,lagc "a1l1plll\~ \\itS u,t.'J In Pd"\I'i,d 

anunll\.cd proulli":lIon S)stcnh \ 1111..11 01 IO.'.~ goah JnL! SO ,hl'l'p'" "t.'f,t \\t.'rl' Llllb.h:d I, 

'>I,.'rl1log.ical '>tllU: \dditlonall~ fl.lsal ... '\ahs, lung If'''>Ut.' and thor.:tclL tluid \\en: llllkdcd Ifl11l1 

"IL~ g{lah Jnd all '>'Hnpk .. \\crt' ,uhmlllt'd 10 'atli.H1al \'elt'rm.H\ Ithll(lftt' tor bdld\l,'Ill 

PJrt1(ip~lh'f~ dhl"bt.' "earch III P.l""'fal area ;lnd 411c ... lll1nnalrc ",Ul'\l': III ml't.'J iafll1m~ .In.',1 

\\cre ...:ondu..:ted, Proportional rilmg Jnd malri, ,>..:onng \\CfC uwd 1,1 ..:h;lradt.'f!7C Ill;]) 

dl'it.'iI'es of goals ult'ludmg Ihl,"lr Latht.'s Jnd "Igns B,ISed 011 the ( I I rc ... ul!, 'l.'wprt.''<lkfkl' 

\\<1.., \ar~ among selected \\()fcd" In liammcr and Iknna I ... t.'llla~ \\l)fl,.'Ja II \\;1 ... ,lImi'''-1 cqu,tI 

I) )° 0 , \\ht.'rt~;h In Ih)rcJa (.~~QQI ;lnJ \rha1l1lOch !~~oo) \\<1\ oh,,('nl'd Ih~ '\I.'r.lll lllt'.lll 

.,~roprt:'\alencC' In "lUd~ art.';.! 1\,1,,10 ,°'0. I hen: \\a" Ill) signlli..;anl dllh:rt'ncl.' \ll'hCr\cd n 

"t'"rorrco\akn(t' <Illhlllb! ilgt.' gn1up .... ('\t.'ll Ihl1Ugb ... t!ftlprc\alcom:e Illcn:,ht.''' ~\" Ih,' J~t.' In"rl'''I'<..', 

Pa,,(oral and nll,I,"J fan11lflg ,1ft:,\ "hO\\t.'d \,,:; anti IR-t° "t.'f1lrrl.'\,Ik'n ... t' r("r~'dl\.:h 

Ihl\\c\~r. ... crl1prC'\;\k'nn: ll[1t,W!t'J u')ing d 11'-.. \ ,h\l\\cd ,,1':;11111 ... ;1111 dlllcrl'rKc "'.:I\\n"l 

production s~ "'1t.'1Il', agt.' (,lIcg' 'r~ and tloc~ "i/(' calt:gl)r~ h~ IInl\ ana1C dIlJ!~ ,r,! p !I I" I I hr.: 

0\ t:'rilil Il1('Jrl ::.crnpr('\ Jknct.' \\ ,I .. 5 - .3°0, Ib ... d lin d I I .... \ thl.' 1llt.',1Il "l'ftlPf(,\ ,dCIl":\.' ,It 11, \~ I.. 

le\eI \\a~ 90,3 o·o! IF 58) In Ill,,~d and InOoo fn I)) in rastllrill prl1llw .. lllln ,~ ... 11.'1lI 

Compliment li'3lillll le ... t rc'>uh, lIsing \ /tcop/mll/u ((ljlr/CO/l/III sub \p (cljll'll'lIt'/11llfllll'h ,mJ 

\hcoplcHI1IU I1Ilcou/l'I "lib \1' 1II\((/U/t'1. Small c(Jlon~ antigens. shO\\l'd "uh'l.lntIJI,lgrt't.'IllI.'1l1 

\\ilh Kappa \alut:: of O.6:! anJ 078, in goal'> and ..,hel.'p, rc"'pc;':li\d~ I ht: tt'~1 J;rCl'lllt.'nl 

bet\\t:t.'n eFT and (()mpclill\(, Fnz~lllc I in~cd Imllluno Sorbanl \SS;I~ \\.1S n('ga!~\t' \\llh 

Kappa \ alw: ~O,OI--l in gOilb ,llld -0,005 in \heep l sing lllul t i\ari:H\;" afhll~slS pr,>ductlon 

s~~tems \\t::re not \tatistlcall~ Jssocialed (P>O.05) \\llb ~efOpre\alencc (',(ept tl()~·~ ,I/t' and 

agt: calcgor~ greiltt'f than ~ ~ t:dr<, \ P<O.05 1 .\" {;op/£/""a capri( 0111111 ,uh "'1' ( 0111'/11111.. 'l//ItlllI'h 

\\J\ I')nlated from ...,pt.'ClIllen "l1bmitted Il) Ihe IJb~"ralnr~ <'l)Ilt..I);llllh (.'!mn .... 

Pleumpneumoni.l (,'Oil/1m) \\3' rankt::d <l') Ihl' fir,,( di"t.'J"e of gnat-.. III pastllr.!l ;Jr' .. ;! I ~l..;.!l 

pe rce ption of di<';cJse cause,. dIsease <'igns, and ,ca ... nnal calendar \\crt:: ucscriht'J \I.ttfl\ 

" 



I~) and IIldl\iduab III 

Ji"ca"c cau"c\ shll\\cJ \\c.lk llloderme anJ glWk.l <.l~ret.:lllenl h~ l\.enJalr" I..·,ldti,,-'cnl 

~'1111.:\lHlalll:e 1\\ 021-11'1'11 <)lIt' '>t!Onnalrt' "Uf\C~ III Illl'I..'d t.lrIl1l1l~ dre.\ rnCilkJ [l~,![ 

C,lIllclgl!lU" <. apnnt.' l'il'ul\lrneUIlHHlla \\a, ran"l.:u I"lr,>1 and IlltwdudHl!1 III "Ie" g\l<\t 111(, 1\1\..' 

tl,\(.:" ulllsidered a., m,lIn '1Iur(.:c or mkcli01l In til ... 'lUd~ rJrtlUIXllllr~ dl'>t',h,: 'Llc~h. 

ljllC,lIl III n;lIn: ,un c~. h.ldt'Tl\ 'l,lglcal. ,t"Tl1\tlgic<11 ;J lid Pi hlmllrlern 1'1Ilt! Ill);" 'Uh ... I,IIlII,lt..:d ..: .:~ h 

lliher .md II i'> po'>'>ltlk hI 1.."l1l1mk Ih<ll Corllaginlh <. .Ipnne P <;'UI"\IPIlCUIlIl)llI<t I' ;t Ill,~I,'r 

J • ..,e;\'>t' III goat.., Inlhc Ir~'J P.!rll~lralor~ d"'ea'c ,>c;\r~h ,h,m, mJI;!CIl\.\lI'> ).,11I\\\!t·J:.:e t:;.l t, 

gCller,lIc mort.: IlllllnTl.lIil.Hl \\Ith Illlillmum eosl. \\.\(,:.11 Ill<llcnah ~lIId \\llhll1 ,>IHln pl'f J "1 

IImc Illgh ,>eropre\akn(.:c rc,uliin "hecp imJicdlcs Ihal thl~ ..,pccic, I'> a pOlcll\lal eamt.'r .'1 lht.' 

Ci.HI\,IlI\C agenl I herd,'re ;lppnlprialC cOlll rol mca,>ure.., hil\e tll ht.' Implemcnled 1\11111' :-Jit." 

Ihc prohiem in Ihe aft';1 \1 J ILrne of eOlllroi Jllca.,llfl' .\lI('nl\;,)I1 nlll.,1 he g1\en hlr '>he<.:;-- .), 

lIt:l'uld be a ~ourcc oj Inh.'dl<lI1. Detailed "llId~ need In be condlldcd iI ... II' the rpk <~r .. ,..,)., 

tJ(:INS tllr rre\ading ll! Ih\.." JI"ea ... e Diagnostic !..It ... need (1.1 be e\aIUJh, .. d tunhcf b,,'>eJ (In "lh 

..,tuJ, t"lnJing 

h'e!' II'orll, 

C ('nl,lg I\llh C ilpflne Pk ,Ir' 'rnt.'ul1wn ia (.\'01111'0). \ fll 01'/(/\11/0 utpl"!l IIIUII/ ..,ub..,p_ COlli 

I'Jll'III1IfJIJ/(lt' (\/ccP) . .... ~. 'pr;"\.lIl'n<:t'. ParllClralllr~ dl"C,IW ,eJrl..-h. f{h)., 1;ldclr.., 

'" 



1. I:-'TROJ)l en 0:-' 

GllJ( ... H "/11'0 IlInll\) an: lhllUghl 1\) t:_I\l' heL'1l (he tir ... 1 .1I)lIl1dl, tu ~l' d()tlh:'lh.~.I!L't! Il'r 

t:COIWrlll( pUrp(he.... I hen: ,\ 3 huge \ 3,1<lIHII1 {l/ ..,11L', (tlltle J:lC half I~ pt' ,HlHlng hrt.' t"d" 01 

g{l;lI'- (HI,,\'. .m: no\\ e,timateJ to be .till'l!! ,92 lllillillll ~".11) PI.'Je,)().. 11}l}nL .m: hlghl~ 

adaptable 1\1 .1 hwaJ r,mgt: 01 chnMt:~ ,md :!l' ;r.1rI1l1. \,., JIIII""" ,lIld .Ife IlUln: \\ Idr.:h 

Ji,lrlhu!eJ th.tn an~ othL'f mammalian II\e,IIl\:).. ,'-,Illtth ,lIld .... \Jrman. l\jl)~) (1,1.11'. <lfe found 

from .... ..:amlina\lJ. \1.1 ~oulh \ mc.:ric(I (P':.lco..:k. 1l)q61 (1\.1,1\" \.1l'lnblilc I'll lh(' eCIHlomie" III 

rL'nplc 1 n dc\ C [llplng counlric"". thl': pr\ ,\ ill!.' j()r the If 1m IH:r-. 'lCdt .... 1,.1 n .... /1;11 r .... III 1rn .... twill· ... 

and rnanun:" ("'mith and ~hl'rman. J99..! I I he \,lhe 01 gllal.., ".:11 IlTlllh:n,c. hl,.·..:,lll ... t: of their 

man.1g..:ahk ll.1turl." under 1.'\ l'r~ prndul.' H III ,~ ... tl.'l11. in..: luJ I n:- krill. triuhhUIll,ml. Iwmau i ... 

~'leIN\I.'. SIlIt'n,i\e antJ inial confinell'l.'nl '~'Il."ITl'" (~Illlih .mJ \harm.lIl_ Il)l}4, 1'1.';1(\'..-1". 

IC)Q6) II h pl, ...... ible 10 e,lil11ale gnal,,' ..:nnlnbutl"11 to tht' J..:\clnplng I.'ountril." becau,e nl 

huge pnlp~'nl,'n tC)6°'O} C",h 10 tllC· ... C C\'ullllie' rhl.' ':f.lIl(lllt'nt \frl~J hl"\' ;lhllUI 174 milllllil 

goat .. , \\hl..:h .lfl.' around 34°0 of the gll,naltl'lal g,·,It,· nUl1ln~" \p.lrt 1''-''111 C":l'll\IIllI": \.Ih(', 

Ihe~ arc r..:lall\c\~ cheap III hll~. and ItKn.:a,illg Ihe IlUlllnl.'r .\\11 I":UUI.I.- Ihl' pr~'hi.lbllit~ lit 

kl'lIl:: .ill ,111 111.11 ... al on .. '1.' 11\(;I ... e pi 'lwa: JI,a"lef ('\).It, rl.T· dul.c \ cr\ J.t,1 n 1111"'1 .... 1'1,.·' 

reglllarl~ I'wdu..:(' t\\ in ... Jnd "Ometlllll" IrIrkh 1 ht'~ ..:.10 c. rio.' " l IJ III tt:fIlh III urgt:nt 

need 'll..:h .1 ..... 11.:I ... lle ...... dt:ath or the pa~ lll.:nl Ill' "..:h, .1 II,:l', (Pl.'. ~ ".-I .... JIJlJtI) 

Their natural beha\ior of keding 111 dllti.:rl.'111 \eget.:lIll,n \1t: ahdll~ hI hllcrale har,h 

~n\ InmlnCnl, cheap to pun.:ha ... e. ea~~ \() handle l11a"(' thell- :'!r('!i.'r;th!l,: ,milll.ll ... h~ 1l1;1Il~ 

li\e~I(l":" rnlJuccrs all O\er the \\orlu. r:lrt!~ularl~ h~ poor t,I:-:n..:r ... IPed":lh.;". 19(6) De'rll~ 

all the ... c ath<ll1tages. little al1('ntiol1 is gl\cn ttlr Ihlo:. animal I, Illlrrn\(.: th~lr prroducli\ i l ~ 111 

the \\orld m gl!lleral. in ue\eloping COUllIne ... in pdrlil..·ular 

In clhlOrlJ. though. there are <tbollt 13.S3 .. L i03 g,'ah (C ~\ :llO~,. k ...... dth.:mif.lll i., gi\ en h' 

im:fl."ht:' their \lll lPli l Tht: ma!or i l ~ 01 the PllpublHHh lhl t:\hl In Ill\\ land lIm!..:r pa"lllr,tI 

pr(ldu .. lion ,,~..,tl.'lll . \\here Ih(' \eterinar~ mt"ra ... lru.::llIft.> i" ''';Jr':t: \.., Ihe: rf.· 'lIll a number lIt 

goal:'. are ea,il~ afTected b~ rampa nt dl.;;,ea,c III th~ afea \1)1 'Ilg the ma!llr dl,ea ... e, \\ hlCh 

JOect goal" mclude l!'ter11dl parasite .... Intl' rnal p.1f<l"l1l.''': hille: hlnguc Pl"tC ell" rl,.'llh 

rU1llll1anIS (PP R). bruce llo..,i,. Comag iollo; C tj1nne Pkuropneulnunia (C( Pi» and ('Ie .1rl.' thl..' 



1ll0<,t -.:ommon 01lCC' (Peacock. 1996). COnIJ~HHJ'> taprinc PlcunJl1ncUt1ltlJlJ:l I'> the 1110,,1 

importan t cpldcrnil dlsea~c of .. mall ruminam,,' t'''P goals. It i" ..::har:lch:'fl/t'J h~ "e\crt." 

libnnous pleuropnellmonia \\ 1\ h morbi d i t ~ 01 I UOO.!) ;Intl ll111nali l\ ra n~t' ... Ir.1111 11() 1I~ 10tl°'o In 

:.u",ccptibk- jh~t:k ('ld1\11,1-.. ::!OO:! ). 

1110111<15 reponed th..: lir::>\ clinica l d~s..::rip [ il)n Jt C( PP In 1873 In \lgl'f1~l hUI il \\d ... IH11 

1..110\\ n tha i Ihl' d ist::he I.., due to contagious agenl IIUh.:heon In 1881 rrl1\ cd Ihal Iht' dl-;c,hc 

\\JS cau ... ed h~ a Cl1ntag.lou", agent after the lKcurrCIKL' <lllllajl.lr outbrL'Jk" due 1\1 lIltrnJuClltlll 

llrg('iH~ fn11ll1urkc~ hI 'olllh Africa In Spi ll' '11111'" \.'''rl~ Je"Lriplilll1. Ihe .Jgt."ll! \\J ... l'.,nl,Heu 

and charac tcfI/eJ d'> \hco!,/(/III/(/ (111'1"/(0/11111 ... uh ... p 1I!'I"I!'I1l'trll/olll(/('!1 ,81 i'o~ \1'H.:O\\'1Il 

and \l lnelte 111 1976 in Ken~a a fte r a Cenillf~ (If di ... tw.;,c occurrencl.' hl.'c<lu"t." III l"o lrHlt)n 

lhflicull~ due (O fa ... udiou\ na ture of the organhnh I I hl<lucoun ilnd !:\IJI ... he 1996. 'ichola .... 

1001: and \\ aft? ~OO-l) Contagiolls Caprinc ricUf()pnClIlllt'ni<l i~ a \.:r~ preu".: l'nlll~ \\ hcrt." 

il limih. il5 pathog.!tnicit~ in Iht' lung. \\herca ... tht' \)Iher<; m~cor l a';ma ... I1MI ,llhxt gllJh are 

beltIng \0 tht: "'~IH.lromt: "' \ IA KePS "". \\hKh ... unJ ... lor \ \ a~IIII"'. \r1hnlh. l\..:r<1lill .... 

Pneullll'nia dnd ')crw:clllia (Thiaucoun and Bol<;k('. 19(6) lhc LilU",,1 agt:nt of ("),h<;lcal 

ccpr classified ".., II\·cop/(/\l/Ia caprico/ul1I ::>lIb~p clIl'l"IpneUl1IfJl7lo{ (l/nPI I I ealh l'Io/ 

1991 J.'i ciled h~ '1I.:hol<ls. 200"2\. Th is ('Irg.ani"lll I" dl'<;d~ rclale<1 I, thrl.'e {Ithel 

Jll~..::opla"'l1la" II /1/\·«(I/(le\· ... ubsp I/J\'("(J/de\, If lII\'tmde\ "ub"p {'1I!,n and 1/ (clf//"/(ohlill 

... ub"p C.'C/fw/cn/IIII/ \11 Ihree m~Copl:hmas ma~ ci.mfu ... t' the diagno<;;-. ,'It' « PP rL'l'.ll1't." the 

Ji<"Cd';('<' the: rrOdUL:L' ..:an r~~i!lllbl,," tht! di"L';l,.,o.! l..au ....... <1 i'o~ I/tl 1'. ,lOd bL''':dthl.." thL" ... h;lfl.." 

... e\Cfal <,croll1gical and biochemical characleri"tlc<" \\ ith l/uP 10 1 I ~()()Ol 

rhl.' pre .... encc 01 CCPP III I.:thmpia ha ... been "'ll~pected "Inec 1983 It \\a ... (ll1ltil1llL'J !:Hef III 

1990 b~ isolation and identification of .\Ice!' ~Thiaucollrt t'I al. 199::!) ~!lKe Ihcn Ihe di ... c.:l ... .: 

has become endemic in di fferen t regions of the cOlln l r~. fo da~ there t.., repe.llL'd outhreak,> 

found in different parts of the cOllnt~ from South to 'orth and 1-.3st to \\e .... t \\lIh dtlfcn:nt 

rrequcnc~ occurrence. Rcct:nl data frolll \10A \ etcnnar) ... enice nll1lltbl~ llutbreak'l report 

<;hO\\ed thill major ("CPP (lu tbreahs \\ere high III I:)ou lh Omo and (JJlllll ( 1('1);[ lone it'r the 

la!:.1 .:;e\en ~ear". The disea"e is \\idel~ .:;p reading to the neighboring \\nrcda') "j'the ... e lone ... 

alarll1ingl~ In addition \0 thi.:;. the limited \ acc-ine prodUC(II,)Il. an lihlotl":') ,hOnJgL'. hIgh C\hl 

of Ireaunenl .:lnd sca rce \ t:terina r) infrast rll ctLIre aggra\ ated the ~ituatillll tn the reml.He"l par! 

01 the couJllr~, \\ he re more than 750
0 of the l0Ial gt1at populatioll pI Ihe COllntr~ h rcarl'd 

(l h13l1lourt ef {II. 199~) 



[)<:.'''rll~ Ih..: ... e entlr..: pmhklll ... in Ihe l'llllnlr~ r.nll..:ul'lrl~ In '-,\lllih (IIT1\' .111.1 (,3111\, (,nlL\I\'I1t: 

link \\or" ha ... heell J~'nt: i.1Dl)U I the epIJ<:"ITlI\lt\lg~ ,.tlh..: JI ... ea ... e. r,,,,, 1.J...I"r ... ~h"'lh:IiIt..:J \\llh 

... pread lIt Iht' di"'L'J')":. Jnd Isolalion and lu..:nl1li..:.llllm \)1 Iht: l'r:,:..tllhlll'" Ba ... eu Ull thl'" 

mtrOuUdnr~ L llh.:epl Iht: "tud~ \\ :1;; condu.:tt·u \\ jth Iht' hll km ing lOP,t:.:!1 I.':", 

• 1 1 ... lUd: ... .:rl' rr.:\alence (,flht' C( PP and :1 ...... or.:Ii.H.:d ri ... 1-. IJ ... I"r ... 

• T\l 1"', btL' and ... 'hafal.: lt;·rize lh t'" ..:Ju ... ,lt1\ e ,I~.:nt 1Illh.: Men 

• '1 1,!\alui.ll.: te"t.lgr.:t'melll bel\\.:..:n (II :.iIld..:J (I .... \ 

• I (l \ .llld..tk· C C PI' ocr.: urrence I h (llll g.h r,ln It:! rah 'f: u i ... cJ ... e 11\ l· ... II.>!dllllll ilppfl1adll· ... 

! , LlTRl Tl HE RE\ ' IE\\ 

2. 1. GCl1l'f:llilic:, 

\l:r.:llpl'l"llll,,-e ... 'are the infeCli(lliS Jise,1'-I::'" dut' In Ill~cllrla ... m<! ... \\hl<:h :trl' "no\\11 10 be Ihe 

'!nallL',,1 Pr\.l!...lr~llle ... \\ Ilh aUIOnOl1llHh repll...:alinn 'he gene!"..tl It:flll . \11(111'1"'''111 h 

~.:feff!ng I, .. :::h1l1r ("If l11ic"roorgnnl ... nb Ihill uilkf frull1 I'lher b'ldal.1 h: l.lcl-.ll1g a ..:dl \\<1(1 

Due II' thh m,\rphl1k1g: an \1rgam ... m j" ... ·la ...... itinJ <I" \l!ll1i .. Uil.''' (\k .. !<:\. 996 

I hI.' "':;HhJli\t;' agt.:nt ,,1' eepp i~ one of Ihe ,\IIUII'I""'1tI inl<.:dl\llh Ji .... e,he ... llf "'Ill.lll 

fuminanh 'he holale~ from ec pp hcl\t' be.:n cla .... .;lti\;.·J J ... \11. ,!'/11'11I0 ((1111"/(0/11111 ... uh"r 

(1lI'rlpn.'IIIIIOIl/a., (Leach t'I a/. 199~ J':t cHc;d b~ 'kh,'la~. ~I C, II I" me- nj Ihe ... i, 

gen\ll11lGl.lI~ 'f sero logicall~ inlerrelated pathogcmc m~ c"pla\ffia .... \\ hlr.:h afe Jlteellng l:JlIk 

.,heep anu goalS. are "n(1\\ n as ··.\!rcoplmllltl IIIleoide\ dlf'fer" I Bdwn ('f aI._ 199 .. 4) 

( nlike \/cd'. (lIhe r 'lIb~pecies of .\1\c.op/CO/1/(/ m\'Cmdl'\. \\11I\;.-h art: patlwgt.'1111: 10 .... hel:p and 

goat". dll nfkd different organs of the nnimak bUI \Ial' aftecI~ ,ml: Itl\' Ihora<:ic C;l\tt~ In 

!"'Iutbreal-.. other causali\e agents do CJlI'ie fe\er: reduce 1<1..:tal {In .md ,-"t'llmg of il1lnh 111,l1 

remain ... ror klng penod.., (Coile\\. 1(79). 



\k·mhl'r ... II tht: \hC{)p/o\lUI/ /Ill o/dt' , ..:hhtcr, !'ldllllg. h thl' ":1,1'. ... \hllliUlli.' .... (hJt:1 

\1~..:,'rlil ... lll,lIale. ramil~ \!\(Ophl\IIIt1/(1(l'(/l' and (,~nu., \fllfil'/O\/IIa, All nH~11lbl'r ... ,1t thl' 

..:Ia ...... Ml' "'1ll;111> ..;unp1e .... elrreplh':,H'n~ ,lIld J, ... tlllglll ... habk tn'll1 \\"llcd dno \- ph'hl' hd..:ll>nd 

h) ;,} Illlmhl'f nl lIniqllt' rropertu: ... I hl' \hll!,.:lIlC'" lalh. a ..:dl \\,111 and the gl'!lctil: l11al"h'lll'r~ 

If! ... ~ntht''''I/l' Ihl.' ce ll \\alL their I)' \ h;h" ]{m gtlilnllll' pill'" l~I"'lIh: l'tmll' nt i~plL.llI~ Ie ...... 

than ~o Ilhll ,J: thl'~ h.l\C '>111<111 ;..:, '11h.'" ;lIld l'1\n, ... ;qlll'nll~ ... rllilll .1111I:1l'r, III 'o\llIill.""l'J 

rr· 'Ie 111'" I' '(IHlla') ill1d B.1.,h,ruddln 194."' I 

\ ... II 1'0 "h,1\\n In table\. there arc ... 1' lll~i,:oplil"'Jllil'> that m"kl' up Ihi,.' group I..llll\\n .h 

\/I(,I/du,IIW IIn'(,OIde~ clu,>ler fhi ... g.n1ur '''' h.nO\\11 III he pillhq:cn ... \\1 .:attk .... heep and g{I,U' 

.:au ... ,ng P\cllmpnCU!lloll1.1 In .1ddi tll'll 'Cr1il"l'lllia. rn~htll'''' Jild ,I-Ihnll'" \'l'l'ur 

I a hlc I. \ klllber ... of the \ l ~ cl)pla<.,1l1i1 rn~ ..:o:Je ... C ItI~lt:r t ( lIUl'l\ t'l III 1987) 

\f IIII(I/Hic, ... uh ... p 111\(01(/(:\ \ ( 

\I 111\ "HIll' \ ... up"P capn 

\I ('II/JI'J('O/III/I subr:.p cUl/rico/1I1II 

\[ ("Op,.,("(J/1/111 subsp c(lpnpneIlIllOI1IC1(! 

B.,\ int: ~roup -

1,''I\1I!rl'C ('ir.:hola\and 8a\hiruddin. 19(5 ) 

\ lain 

("anll' 

pl\l~ arthnt" 

Pn,,:u\TI1 >t' ~..l. ;lrthril Cillah 

P1t:lIropn~umonia(( Cpp) GOnlS 

·\rthriti~. ma ... titi~. ..:alt Caulc 

pneutn"nl.:l 

"\ 1:2 \/orph%gy and SWilling ChcI1'lICferl\/l{ \ 

fhe \hwp!tllll/o organi~l1ls ha\c k).,t thclr genl' Il'r cell \\.111 ... ~nih~"'ls durmg dt:generall\t' 

t'\llilition from Ihe more compk, l'UbaCil'ria grour"'_ The cell ... arl' Llm!ined h) a IlpOprott:1I1 

p!a~llla membrane and occur III a \aril.'t~ ti.'rlm in..:!udlllg SPr1\,.'fll'ill ,lr peM ~hapl'd l'dl and 



lilJll1enlou" -.tructurc, hl,.·n~c L"\ln'IJercJ~ ... r1t.'\\lTlOrphlL" (lr:;.lni"rn" \1 ~L"llpla"'l1la ... In "mt:,lr'" 

h,l\ t' the "hare (If cocul-bJcilti. ((x..:i. rlng"_ "plral" JnJ til,ll1h:nt' (\. h:llilla" .. lOti B .. hlllrllJdlll. 

Ilj161_ The) 'taHl PlWrl) ,,"11 \3.mlll" methllJ" he':;W"c >1 thelf Iragtlll) and rlCl'nlllrrhl"lll 

n,lturr.:. although GH~m"il h u .. dul '" "lain tht' ,ltg,Hlt"m 1 hL"~ rdnge tn "tiC IWIll I) 2 1(1 II XUIll 

III Jt.Ullt'tt.'f \\ Ilh \,Jfi"hk kllt!th tlcrcndm~ up,ln Ihc I\lfrll I( Jrter JnJ <.. ht.'ngarpa. 199 I) 

, 
~ (·/lIII\(u/lUI (lnd (;1'011/11 

I Ill' \l nJhcute.., <lfe an t:'lfcml'l~ la"IILitlIU" gflHlp \11 l>r:,:<lnl<,m" \.lLtriltnnall~ [he~ ,He 

Jt'pcndent on their ho ... 1 hlf a large \ Jrie[~ nl ('rlpnlt nUlrlt'nt' 'lIL"h ;h \ ilamllle;. Illh:kil,: ,K'ld 

pn:cllNlr .... ammo aud-;. I,HI) dcid ... and Ilpid,,_ I hI: IMgc number 01 J.tnHhl Jelth rt'l.jlllred b~ 

\1 I/Hell/de_\ elw/en IOdl":Jtc" that the Ngani ... l1h ha\c oJ Imiled ,,~nthctic eapabilll~ II "III 

wt gr{l\\ in m..:diJ lad',mg the prdllnneo ~;j"'t"" ur;h;il. ·h~mlllc. and g.uanme. \\hll.:h <If<..' 

:cedcJ Ii.,r Ilu..:lei..: aeiJ "'~l1the""", (~ILI1I11,1'" .lIld BJ ... hirud,jl!l 9<)51_ 

l-h(I1c ... tcfl11 ('If rdateJ .... [t:nll .... arc rCl.jlllfeJ hlr the grl'\\ III " 1111'<'[ Ill~ I.:I'pla ... lllil'" but \'Illcr ... 

... uch J'" cholestanol and ergl1slcfI..lI em bc "'1I~ ... lltllt~d (JI~ .. l:'fol i ... rCljulred for the gfll\\Ih \)) 

"1\""1 I1l~C("lpkhrna .... for 1111: ... ~nlhe"" ... ,I (1+ ~l~ct'n\ph""rhat~ .InJ thu ... :;l~..:efldc ... 11K 

r ' I~alllmcs "p~rmine anJ ... permidillc .. lrt: al ... , ,1 ... t'J h' ... tun ~ue the ~n,-l\\lh \11 m~Ll'rl;-"m,-h III 

Jdinl'J IllcJium (Carta .111\.1 Changappa. 1l)91. and 'Khola ... and f3J ... h,ruJJIfl. Iqt)~f 

Cul[l\<.lIion for isol,:nion nl \lnt> \\<lS dont' at \., 11I .... ln~ HJ~llid\'''''Illt:dHlln a .... de"cnhcd b~ 

JI'l1e ... (1989) \\here the~ u .... ed bosal meJIJ \\l1h hC~lrt Infu,>ioll hrl.Hh Diktl 25glll(\\ \ I. 

'Cllpeptone Difco :!.5gm. RaLiocasilone DII..:I,2 )glll. ;Iu..: .... t' 2gm ,1110 dl ... tilh:J H~O 700ml 

then Jutocla\ c-d 

cho!c .. terol). ~ ea~t e'lraCI ::!5~'0 100ml (Precur..,()r 1,1 nULkll acid). pcnicillm 20fUIOOIl 1.2m I f 

and thallium acetate (10%) I 25m I al PH7_6- "/ X Fnr hllli,,:h.:mical {C"! Ihl' re"pc!ltl\ t" ehl.'lllical 

\\eft: added on the prepared broth (gluco"e~Ooo. 'rgintnt" h~Jroehloridd()Oo. triphcn~1 

Ictfa/oliulll chloride 0 }O,o. JL'phosphatase Ill'rse "CfUIll 20m 1 added) for gluco .. e lennenti.l1i\ll1. 

arginine- h)drol~si". tt'tr<l/oliulll chloride rl"JIICil(ln anJ ph('l3phata"e aetl\it~. rl,.· ... re..:II\"I~ 

\10 ... 1 \Iollicute~. inc1uJlng \/lIIm ~Iusler .... <1ft: t'J..:ultatllc anaaobic. gr<l\\lllg \\ell in b~,th 

anat"robic and aerobic t'n\ lronmenb at a PII l1f "16- 7.S rhe~ U'lH11I~ gro\\ \\..:\1 in ... t'dkJ 

liqUId broth cultures. espeeiilll~ irthe broth !ell'l, 1\ a Ic\\ I n.:he~ deer tll <.I11(m Illr an ll'~:tt?n 

'r aIr graJient (0 I.E .. :WOO: '!Chola" and Ba ... lmuddll1. IYl}~I. 

; 



2.2. Contagious Capril1t' Pll'uro plH' lJlllonia 

<. l.1n1agiou, Carrin~ Pkur~'rn~umnnlil h <I I.:OIHagl, h Jr ... ~a..,t! that an~Lb unl~ l,!\'~lh Ii I' ,\ 

dassical dr ... ea ... t! of gt1dt .... \\hll.:h cl..'mmnnl~ ulnltl,,,:,i \\Ith other "enUlh pneUlll,'l1hh (II ;I"j( 

and sheer \1\ (Op/c11l1/ll {,,{,nul/lim "'lIb..,p_ (a/WlI'11 /lIWlllal'IF3"'!I:> Illl\\ fl.'(llglll/cd " ... lh~' 

('llIse orthi ... hlghl~ ("llt.lgl,'U' lethal di ... ea'l' 11 b ... h,lraLh::ri7eJ b~ ... "ugh. J~:>pn~'3_ lag:,!1I1g 

behind the n(lck.I~lng d,'\\I1. kH:r I-lO.'\--tI '\ (I hI III the tl.'nnll1.1l-.;tage, l1ll\uth hrcathln~. 

h'llgue prmru:,ltln :md Ir{lth~ ".lli\iHltlil \\ Ilh Jt.'~lIh If' \\\t' ilr more dJ~" 1 RaJlhlih t'I til I {Iq-l 

Ihiau~ourt :lIld Bol..,kc. 11)901 1"IH~ Jhe,hc I' cunf;l~'d \il goal~ altlKll1gh thcn:' I" i ... "I<lllIlll "I 

the organi'lm-.; rrom ... ul~dIIllL'lll~ aOt'LleJ .,l1l.'l'p 1\ i ... {lIle oj the dc\ a,l.l1l1lg dhl.'a., ... • ... ,'I 

,usceptible goat pOpUL.ltlllll \\ IIh 100"., morbidl1~ .\lul 60 to 100°\) nwrt,lh\~ r,lIe (( 11111.'\\ 

IQ:c). Ihiau(ourt and Bnl.,ke. 1996. '\,ll.:hnhh. 20lt:, 

") 1 1 Pllfhof!el/I'~II and {'//I/I( al Fl'III/lrn 

In generalthc l)rganhlll t~1 L,lU~e th~ Jhe.1"e n.l .... h ~ ltllllll' lhl' ti",ue or (lrgan \)1 thc anlln"I, 

\dhe..,ion ,-.; a preurndillon lix (Dlonllalilln anu ~.·n ... e4uenll~. ji.'f IIlfe";lIon It h;h h~'t:n 

",ugge'led that b~-rr\lJuLh 1I: m~c("!pr.hm;li llll·I..:£, h ... lll. 'lH.:h J ... h~dr,)gen 'tlper "~ide ,'Ild 

"upero"de radical'>, Il1J~ h\.' to'K t~· Ih..: hl) ... t .. t.·1 ~ '1,] I.r tll the ..:dl Illl'l1lt-ranl'., rhe wI...' 'I 

tht: cap ... ule ....... cen in "l1me Ill~COpl;hllla .... rank 11.!rI~ the gab ... ':all "f \/ III\"( 01.1('\ "uh"'r 

II/\"{fn"~'\ . i, nol c1eilr ('\,tdwla., and B.hhlfuddln Jl/:ij 

Recentl~ perrormed '!>\udie, indicate IhJ\lhc Inlt:r;.J~·lll)ll lll· m~cllpl.l"'ll1a., \\I\h 1l1,ILf{'r1lit;!e ... 

and monoc~ tes induce, the producllon 01 ;1r~HntbrnmJtor~ c~ wkllle'!> ..... lIch J'" lhl' IUtllPf 

necrosi~ r:lctOr u, interkukln3 and Illlerfcron '[ p.mil.:ula r allen!llrn nlU..,t bl' paid tll the 

\!\cof/la.\uUl membram.' lipoprotein" and I.:cnalll IprJ.,. \\hlch mduLe l'~to"rne 'ledellnn b~ ., 

mechan ism d iSI i net rrom that of bacterial II pOptll~ ,,;,..;1.: hJridcc; (" II;tlkt. 1996). I herl' IS \ l'r~ 

liule information on the pathogeniC Illl'chJnI~m..., ,t \lccf a unique fe.llme ,'f (( rp ....... tnd 

host and !Issue specific. a'i the lesilln..., arc pWdudJ onl~ in goat lung.~. rhe c'rr~"I\fn ~ll 

pathog~niC'H~ ma~ depend l)llllther fauor ... thall;.!\ 'r p~nl!tration and 1l1llltlpl!I.:JIIlill \Ith"ll~h 

\fccf) IS present in high 4uantitie,> in ,1lfecled 11In:;~. there I" no di~...,emIl1Jtion tl' 1lthr.:r ~1rgJrh 

rhis IllJ: be due to a spcl'lfil: reaction (,rthe lun£ Ir ... .,lI~ (("!\\ards a m~L"l'pla ... mJ'" ':l)mr,lllcnl. 

\~hich leads to an e\acerba(ed inl1allll1lalOr~ re"r0n...,e (lhiaucourt and Bol"J..r.:. 19961. rhe 
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Unl4ue charader ll i Ihe d,"c:hc ,.., Ihal II doc" nol e,hihll ,] bactencrni..: ph., .. c and appc.lr Il be 

lung ... pecifil It ...... ugge .. led Ihal cl ll1l.'r t'lIlun.' hI l"lllall III "'CTlJil' (If IlhlrC Id .. d~ Ihal ..,\lluntc 

anllgcn (l p", I.., (ln l~ 1'Iltering the clr .. :ul,I1HHl tWill Ihe Inkclcd IUIl~ 1'( I{ ,Ind JlfeLl (lihuft,: 

\\ere unable I .. ) lh':lt'll \/('(/' 111 Ihe "'l'r" \1 1 ll1tcltl'd al1 l1nal .... \\hlcll "'Ircll!,!lh.., thl" h~rOlhl'''I'' lIt 

cap .. ular ptll~..,.lh.l rndl·"'h an arHlgL"lIk pan III the orgJnhlll . Ihmc\,:r. Ihe ,""IlL' 01 ( P .... 111 

dl<;e<hC" palh\'~c l1t.' ''I''' .\Ild IhL' llle.:ham .. 1l1 h\ \\hlch II t:lller.., th~' clI-.:uliIlI11fl fl'malll (In"..: Ifl' 

(\ 13rch l'f (II . ::!OOtlj 

Other l1l)cl1pla"rna" ..,trilll1 ... th,lt ,I ilccl :,'0;11" M~' Iwl locali/cd In thc [1I1l~ and Ihc"l' ... [ram .. JUl" 

produce \la .. [Ju .... \rllmll'!. I-.L'fillili'i. Pneulnt\1lt.J.. and "epticellll.J. (\1 \I-.d)" l .. ~ndrotl1e In 

gl.l.J IS (Thiau...-:,)urt ilnd Bnl .. l-.e. 1l)96) 

All goats c.:m he alfectcd. fc.;arJkv .. 1.11 IhL' hn:ed<., and age group \11 ;Klllt: ..::a..,e (an I"IL' 

ob!>ef\ed in regi\ln.., "here ('cpr h IllIftldu(L'J 10f the fir'll l illl!? 10 "u",cl'ptlhk pllpulall\ln .. 

The incuball (m pCri{ld gener<lll~ li.\\i', 10 J,l~~ hUI ma~ \ a r~ bc!\\t:en I\\l) ,lilt! 2X da~" Ihc 

Iir~1 "~Illptom.., 10 appear arc reluctance h' \\alt.. . tt:'·er (-I-I C) . • lhllf\lllll", pasnhll Jild 

acceler;:ncd rC'iplralll,)n. 'lo..o.:llrnral1leJ h~ \ Illknl \.·\lug hlng_ In {ermln,11 .. I.I~~·", till' ,llll111al .. Irt.: 

unable 10 mo\r:. ned i.., .. till JnJ t"tr:nJr:J_ ... 111\<1 c\'ntllluou..,l~ UrlP'" fnml thclr Illouth .:InJ 

their nl.,..,e ... \lb"truded b~ ..I Illuo.:n rllfu1en! Jhcharge (ThiJu(llllrt and B )1 .. 1-.1.' 11iLlI> 

'!?\t~f\hek ..... ao.:o.:{lrdln~ Itl \I.,re !200-l-llhl.· ... , 111.;,,1 "'gn.., l,k"..:nl"lcd Jlth..'rclIl[~ ht.,'I,.,ltbL' tilt: 

1Il\(lhC'lllcnl l1f Lither ... 1(,1111 \. '(lIplildlL" Ihc dillio.:.ll pil..lUfC uf Ihl' Ji",c,l..,e h: in..:luJing l'rh..: 

b(lJ~ s~stern I1l-.c n:pmdllCII\e .fIlU alimt:nlar~ Ira..:!'> 

In chronic ca..,e<, animal" ,,111'\\ <,poradic c\lughlllg. cmao.:lalioll and dlMrhca rn;l~ be pn:"t:llt 

\nlmals reco\ercd from th,.., 1,'TnI oftht: ul..,ea ... t: ,llmo'l t:om ple{el~ and dllll·l..,h,I\\ "'~mr"'nh 

or le ... ions after reco\er~ I hl1Ugh there j.., no ... e411e..,tera animals rna~ reillilin carria .. ("elkrt. 

1996: \Iare. 200-1-)_ 

1 1 ., POoH .Horli!m [1.'_\/01/\ em" hI\Wl'lIlll1J!oj!lud IlIIdlll.\!.\ 

The leSIOns are generaH~ (,'nrineu 10 organ .. ,md U,,"'llC<' (If Ihoracic ca\ II~ \1<1c[O"'(,'rIL' 

lesions: one or both lung.., C\luld be affected In .h:ute la<;es Ihe pleura (1.') o\cr the aflC.:iL'd 

lung area(s) is II Sll311) (u\ercJ \\ ith jibrinou.., Illtllcri<11 and there i.., e'(c ... .., ..,tra\\-w1('rt'd 
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Ihor<1uc /lUld 'odule~ of ~mall dlamel~r. "llIch arpear--. as r.:~lngl."tt(ll1 arlHtnd the nodttk ... 

can be t1r.'I:.'r\~d in ad\:lIl~ed ~J ... e ... In .. hrilnic rleurillC C<IU'"" \' ... ..:l·ra!. ranclal 'urLI .. t: 

thidentng dnd .t..lht: ... ,~'n:. II! Ih~ .. :h~"'1 \\,111 (RJdll ... IH .... Il}Q4. "l·ikn. l)llh, \1.1n.' 2nfLl, It 

crnrh.1 ... tE~J th.lI tht' k ... t\ ltb l[ (( I'P Jll not rC,)l.'rnbk Ihp ,I,; II I dlntJ!.!i,llh btl\ Itl .. " 

Pkur, ';:-oneunwllu I( BPP) In Ih~11 'nll Ihh,;I-.~llmg 01 the inlerlor.ul.!! 1I""1I1.'" ll..:cu r,. \\ ht..:h , ... 

cla'~t..:31 Ie ... "m u t' CBPP t ... ,ntJgIt1u", l apr me Pleuropneumon l3 Jh~,hCJ IlJn~ re ... emhk·, 

granular Iner. \\hlch IS a de'CrtplI. IIl lit Iht.' ma"~l\e heraul31t0l1 III ('(PP allcur.:J hlll~' 

( \ IJrc 200-11. { l .... 'nt;'ra II/ed k'IOIh !lh.lu~j \11 ,.. c:n~ephalll". men tn~ 11 h. I III rhJd~l1lt I.. 'pk-nll t .. 

gent\... ~rtn<lr\ 11,1-.1 InlbrnmJIIN1' .11l~1 II1h: .. ll11al lesion ... are no t Ih~' k'.HlJrl.' l'l ..:IiI ..... I<.:.11 (( Pi> 

The hl:,10- r~lIhvlogica.1 le,)l un:-. Me m;unl~ ch;lracteri/ed b; for.:tll fihruwu,> ph:url1pn<ullhltlt.1 

\\ilh \Jriabk lJl\ohement oi Inter<;ill+JI ~\>nnecli\c t .... ~ue. Comnhlll k.tlllre .. in iklHe ~ .. hl·' 

are ':Jpi Ilar~ ..;onge .. t ion \\ ith bfllllC hI l· a [\ eolar 'eroti brt nou" t.:,uJatt." ~f'ntal1lln ~ 

m3~r('rh,lge, JnJ nc:utrophlk, Il'n.:,. IlJX91. -\c(o rding to the linJin~,> .1 B ll[...l-.~ d 

(1989). durtng th~lr e,\pertmentJ! \\,-rl-. l'n ;S tnfectl!d gll<1h . rh~~ h.l\e llo ... er\cJ th.u li\t: l'! 

them .;,ho\\c:d "::,\len~I\C le"il'"'" in the Illng~, \llc ro')copl(ill1~ Ihe .11\1.'011 .,;ontallh.:d 

mononu.:lear cell'>. oedema Jnd ... ~Jttl.'n:d ,::.r.lI1uloc~le'. \\hidl al ... } tik'd tht' hflllll.:hllle ... Ihl' 

ahellLlr \\all ...... htl\\eJ "'lime tht..:l..emn~ Irl1m h~pcremla and rm lilaJII\e (han\=C' ... 1'1 1!1~ 

IIHer\l1(lum. OUI little l'r nl' l'eJetll~1 DtI;tl.tlll,n ni interlobular Wrt,l H;J .. n.'lllh ... c:nl'd 

2.3. Epidemio l ()g~ of COIII:t!!io ll' Capri Ill- Plcuro pneumonia 

2 j j. £110/0 ..... " 

Contagiou!> Carrine Pleuropneumoma i ... .;au"ed b~ thH1plwma :-.lrJIIl (ailed 1/ ',ll'n! 0//111/ 

~ub:,p cupnpnelillumilit' n/H'p, [F38] N \aceinal ')train (Jone ... Il)Sq) for I1lJn~ ~t:ar .. tht.: 

cau~a.tl\e agent ofCCPP \\.1' c'nsidered hI be .l/lIIl 'IIpri (t~pe !>trJtn PG-3) be(au ... ~ Ih!, \\J) 

the agent mo~t coml1lonl~ r'l(llated from gOJb \\ilb C(PP Ho\\t'\t'r. in lq76 \Iat:()\\an Jnd 

\lInelle ha\e de\t~lopeJ ')re(;IJl media Jnd i:-.olaled a fa,>lidiou .. nc\\ .\/uP IF"'I fr_ In J 

ccrr olJlbrea\.. III "en~a and demon'llratcd that It \\a~ the CJu\e 0 1 a. hlghl; !..'\lnla,;;tIlU' klrlll 

o f pneumonia re .. embltng Ihe Nig inal Je .. cription 01 CCpp b~ HutcllC~)n (I fiX I) ;1-. dlt:J ~~ 

'kh. ,l as ( 200-11 The IJ,\onll!ll; .. ,mill-., ~'I I 1);: hi.b Il)n!.! Deen unclear Jnd 1\ \\ a ... 11111\ 10 94. 

8 



that It h\,.·..: .. IIlH." a >;lIbSPt'CI\"'~ ,j 1/ ('{//lric/lllllll. and cla ........ ltjl.'d <\ ... Ift t!' II t:aL'ill'l ill, 19l)i a .. 

ciled ~\ 'I..:hlll;)>; . .:!O()~ 1 

::! .. i ~ \ollrn' ol/n/c(l/oII (I/o' I \fllde 01 T··oll\l1/l\\wn 

1 he dl ... t:" ... e L'" readd~ t r.lIhIllLnt.'J h~ lhr\,.'u contact Ihnlllgh Lnh.d.I(tI'1l III Ink..:!L\\,.' Jenhlll... 

thr~'lIgh drl'pll,.'h rcka ... eJ JtJllng ..:vll:!llIng ,1IlJ \a~ ..,hort pcrh,d", 'I .. 1'tHd.,;! .Ir\,.' ... ulli(LI,.'nL bur 

the nrgcllll"'lll dl'C:'" not ... un \e h,r 11111:: ,1UhIJt' the anll1131 h\lll~ thal..'!'lrt.'. l<lrrll,.'f IT !1l'\\1, 

In c'\tt'n"'I\1,.' hu ... hanJr~ pr'h.tll,:C'" ;::(lmmllnal graling an:a.; and \\"H~·nng rlllnl ... <lrc: thl,.' 111.114' 

site.; f(lr dL"I,.'.ht' tran..,m l ...... I' 1 RaJn.,ut .. • '1 al.. 199-.1). Outhreak ... 01 thl.' dl .. C:ihl,.' otten t'Cdlr 

:ltlt.'f ht'.n ~ rain.; Jnd al11,.'f I.: IIJ ... pelt.... rh,,, t .. rrobabl~ bt:cau .. e rt:c I'\\.'rt:d carrit'f animill ..... t'lf! 

shedding Ihl.' rn~ copla<.,rna .. dlle r tht: ... lrc .... {I f ... udden climnli, ch;lIl~e f \I.m~ . .:!(lfI4) 

" (lme Jnllna!'> ll1a~ he..: 'mc bten! dlfl,."'O Il': cnmer ... nnd Ihu ... pb~ ;.Ill lInptlrtJll1 r,llt- 1tl 1111.: 

tfan"llll .... il)Jl ullhe di .. ea,I.' I nllf...e III III:': t.:a .. c or cspp. no "'l.'qu~ .. lr,1 ha\e heen de"l."flheJ I 

Cl PP I h~ ~\a("t to\.:J!iL'1l ! ih~ \/"'op/L/\///Ci in latent carri~f" i.., Ihll f...ml\\11 (lhlJUCllUn .IIIJ 

2 i -' F(I( Ion -t \ \( I ( lah ,/ ,\ !Ii Ff1ldl'l/Iflll(),I~l of rlil' DIH'lIh' 

Lnder nalUral condittl1n IheP InleCh onh goah. II ,>e,crel~ .tlk..-h (ilrnnC "rcl.l~ 

aCCOtllrillliCd "ith re .... plr~H,'r~ di.,lre..,~ (Jonc..,. 1989. '\ichola ... .:!O()2) ... heer and Li.Htk n," 

reported.:to.; susceptible "reo:..;, for \/C(p But '>lUd) conduc!ed In .... en~a. Indll.U~'" Irl1tll fllrlll 

"hieh hao.; e\perience 01 (( PP !Julbrt'JI.. .. \/ onpnl!lIIl1lmicll! and\/tt f' \\erl." rt:t.:\l\I."Tt:J Ii", III 

31 goats Jnd 22 shcep hut 'l,'ne from cahe..,. A.ntih0d~ \\a'> del110llslralt'd In .. het:r ... t'rd h~ 

SAST and CI-T (LiI<lnWI ('t ,II. t99::!). On the oillef hand. 'Il."roprC\aknlt.' <"HlJ~ 111 .. "lilt,' \\11...: 

herbiH)ft''' and camel ... III .... en)~ indicalt.'~ Ihal\/aP anllt"1odlt' .. \\Cft' ItlunJ In bull .. d, 

~·H ,- mra1a (.\l.'r~ct'r(' .. melampu.." 

dromcdarius) 49°'0 but !llll ,[1 bushbucf..., eland. grant"s ga7t'lle. kongoni. Of~\ and Ih011",\,n', 

gazelle (Pal1l1g el u/ .. II.}~RI The ofganism has been isolated <Lnu it ha.., t.'lIcitt.'J .lnllbl"jlc", Ir. 

:.heer according to tht' ,lb~en<L tl0n done b~ Da\\ it (1996). he obst:T\ eu Ihat Ih\,.' dt:ICLli\lf1 1'1 
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\fc:< .. P specIfic anlibodle.:S in 4( 130 0) of the.: 31 sheep hc.:rde.:d \\ ith cepp alli:cled gO~H':>. ·1 h,-",-, 

findings suggeM Ihal sheep could ha\c an epidemll,logical role In maintainIng cau'>a!I\t' 

agents ReCellll) il \\as reported from Qatar \\ildlife con'>enJlion fallll lhal \\ild gtldl" ((apra 

aegagru-;). '\ubian Ibc\ (Capra ibe:-..) \\ere affected b> CCPP and Ihe ca ... c \\a ... ...:nnfirmed 

lI~lIlg peR (0 I.L.. ~005) 

T\I'l'\ of III/\hllll(/n 

The disea:.e IS more "enOl!'" under Intensi\e bu ... hilndr> ::.)"11:111 .... lhcruo\\dlllg <lnu 

confinement fa\t)r ... contact and hence circulalion 01 the agent In c\ten,j\e hu ... handr> 

practices 1Tl1\lllg of goat... at \\ alering .. grazing areas. marl-.t..'llIlg sitc" and ,hellers pl~l~ a greal 

role in Ihe srread ( .. finfections (Lefhre t?1 of .. 1987). 

( ·'IIIWIL' {m.! \ea\OIn 

rhe o((."urrenct' anJ ,e\ent> nfCC PP \ Jrit' ... ~easonJII~ Ih .... is nlJinl~ due 10 the dkd nl 

climatH': (11llJillnn ... l'O the agent and Ihe IKht Kill,:>cd en\ If· nmcntal h,.'lllpl'rature and rd..lll\ C 

hU11liJit> rredl"pIN: ... 1\1 fI.''''piralor> dio;;eao;;e ... h) fa\(lflllg Ihe ",un 1\<11 ;tnu rCplll ,llt(ll1 Ilj Ihl' 

raliHlgen <lnd r~ndl;'"rln~ the ho..,t \ lIlnaahle Il) Infe\.lintl h~ '\\l'ring it... rl,'''t..,tJrKC II hiJu~IIUn 

.mJ 1-3(11,,1-.t'. 19%). 

fmlllllluJ/O'Zl(ol,/t1l1/1 

In region, "here «( PP alreild> occur" . the "e'en!\ III lilt..' JI't'd"\.' 111<1\ dept..'nd nn ,hI,· 

dlilerent fa..:hlr" 

• Imm llnt' ... taw ... of the host the prnpOnH)J1 .. I 1I1HllUne anlln;II". a ... ,Ill :ulllllal Ihal 

hao;; \UT\I\t:J J pre\ll'lIs inli:cllon th('lughl I, he' rr('ltc~teJ I hi'" '" llid reJu\.\. 

rnorhtJH> ,tIlJ m('lftaht~ rate 01 nl'\\ ink(II("n 

• Inter \.urrcnt 1I11i:clioll The I)C(llrrcn..:1' '1 ..:l .... e' ... "tl'lg l!t"l'iI"C Irl-.e \ lui mil-...tlllll 

(Ort.. PPRI, \\ht\.h rnJ~ fJ\or the Ul'\d\lpmcnt Ill" C( PP a ... ItlllllLlfll,' ..,Iatu ... h 

compr,11l11 ... ed h~ Cllllcurrelll Il1tt'('llon 

• "Ire"" I(lnt! dl"I,IIlCl' rno\etllt'!ll. (1\\.'r ~Til\\tkj !k-.:I.. Ll'uld preJI~I""'r.: 11K 11'''1 

lor rnk..:tt('11l ,lhrau":"lIrl ~Uld BIll..,l-.e. jl)\}ht Ih{'~ h.J\l' "u~~e ... ll'u Ih~l[ ,1;'11 

e":lll'~;I~al "nu.lIillll and 11\e''IlllCI-. rt·.lflll:... ,,~ ... tem Illll\CU and 1',1 ... 11'1.11 

pfllJUdH'1l 31 ... \ .. alfe\.h the dl'leJ,e ... pread III Iht..' [h,,,:1-. 
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Illuco"al "uTfact's IlllJ"t ill..,o Illllit the efleCtl\ene~.., 0 1 hUllh)ral ilnll1unl!~ Ihe lllal Oril~ l" 

nalurall~ Inlected goal .. \\ ilh It'sion:. !la\ e a deleclabk anlibnJ~ re"pon,>e hut thl'n: ~lpreaT" tll 

he Jll) rebu\lll'llllP bel\\CCn Jllubl\J~ IIler.:1. ... Illl'a,>un:d b~ Ihl' t I I ,IIlJ "l'h"ll!\ ~)I 1.:"1<'11" 

(Thialh':Ollrt and (3ol .. kt-. IC)Q6) 

2.3.5. (ieogmpiJical DIIlrIhllfl!)// 

11 is dlifinJit t(l g1\ e an (',aCI picture o f Ih~ di"tribUlion o f the dl"t'J..,e Whlll' con<;idenng: 

.\In? 1"0laUOIl record ..,110"" Ihal affecled c,"'ulltrie .. art' found III \fr h.:,I,llld \'IJ '\UIlll'T. U .. 

pllbli(,Hllm~ ha\(' doculllenled the prc .. cllce "f\ /nP 111 \lrI ... ·a Jnd \"Ull ((lunlrlt'.., 10 II 

2000). but nl'i lht'r\lnP nor \/IIIC has het'll j".1laled In ' orth-\mcm:a t \1.lrl'. ~O() .. H 

<;uh"r {apl"lplU'IfIIlfUII(lV nUl (11 the..,e it ha ... l'nl~ bl'l'll i ... olatl'J n I ~ ... lunl ne'> he(,lu","' k\\ 

hJH'lhl.' 1:: ... dlllc" I~~ r i"" 'LlIin:; ,1Ild ~f(l\\mg ~1\('()fllmllla org'HlI ... n'>.I' ,: 1 ..,11 \\11 ll1lJhk ' 

T :lh le 2. Di<; trih uTio n o f CC PP in diffe r e n t A"inn a nd ,\fl" ic:IIIl"Ull lllrlt'" 

( { '/I("al cfi\('a\(' n:pol"lnl tlr '"'11(' h'c! 

If· \ rica ChJJ. I Tllrt'a. I.thil'pia. \I;eria. i3urh.lna 1,1"" l ,lt11l'r\~\I1, (l'lllral \1rll';,\ 

t\.C1l\ a 

'lgeT. '-luJan, IlIlll"I:!. ")l"~lalla 

t gand,\ 

\ ... i;1 '\l'p'll. {)Ill,lll. t lllll'd \Tab \'~halll..,t,\n. lJangladc ... h. IlIll I. 11,]11 11;14. 1"'1.1":1. 

Imirate..,. 'lIrh.c~ Yemen 

,1 



In England it \\3 0; reported thai there has been severe re~piralof: di>;easc and ll1an~ detllh<; 

occurred In 1998 Jut' 10 imporled goab Conlagiou~ Capnlle pleu'opnclImOIllJ \\" ... fukd \llI l 

b~ nc\\I~ tlcH:lopeJ peR le ... l<; (,\ichola>;. 200~). 

The diagn o<.,il., ('It l CPP ha c; o ften been con<;1(jered difficult. This i .... bCGUI<;e \llihe ((ln fu ...,I\\n 

Ihal can ari~e Ir··m other m:coplasmo..,e<; ("If small ruminants . c.,~1llPI01ll'" dnJ Il·...,ltln' an: 

sim ilar and Ihe 1>;,llallOn of\/ccP requires 3h.illed lechnicians (Thiaucollrl (' I al. 1996 1 

There are different techniqut'''> uo;;ed for diagnosis of the disease. Out ol lhe..,c clinl(al "'Igil'. 

supported b~ pll..,lmortem c\.arnination. l ~o lall on and Identification. \cmlogical 1t.' ... I'" <lnd PCR 

(po l~ Illera c;e cildlll re<lclion) lechnique\ are cPlllmon one~ . 

J-4 I ('llIma! Ii :'11 alld hll/' \/(Jr/l"1II r \(111/11111(10/1 

In (a"iC lIt" an ~k:l .Ht"lreah.. Ihe dillica! ~I:;n..., anJ Il'Silln<; obset\ed Illa~ gl\C n..,c [11 ..,Jr, 1~ 

~u~picil'n ... \\ e.tl-..Ill·<;"'. Jllllfl'\la. cough. h~ rerpnoca. and nasal lh..,ch.lr!-!C" iJ. ...... UlllpJnll·d h~ 

feHr .HJ'( Jrl~ ·~-..:n f"und I ,erci<:.e mhller.uKe and e\en !Uall~ rt· .... plr<HI'r~ Jlqrc: ...... Jl'\C;!I'P 

Pathol~'glC;tl k"'l I ... likt: III 11.1' umlain .1Il c;,O';i.: ... .., ll' ... I ra\\ "':llil'r':ci IlulJ II1J !h.:r~· h .t-. II.: 

librin ou .... pk'ufllrll"':U1Tlllllhl \\ llh o \er I.l~ \llg ,ibnnou\ pktlri s~ l p!1 ... \llld,tu\,n h .... u1l1l· IImc.., 

confined to onc ung , J...: Ord13. 19(8 ). 1 hl' .Iffecled lung is enliJ.f~t.:d. firm .InJ t:dt:llhHl'U"". 

\ar~ing In cnll I from gra~ tn red. Ihe..,e ~. 1hl r~ fmming J InfhJll' I \\lh1ll~ 1t .... 10111<. .trl' 

charactt:n7cd h.\ ". ,ulld lOll ("I f hepalizJllllll \\ 1\11 a gra~ pinpoim Cl'n [c: r III nl' ... rnll "'iJ.llon .111d 

darh. red h~Jll·rl:lli( mar~in...,. \\hidl ulntr.l...,t markedl~ \\llh [h..: pink lIl.ltlcdl'd lIll~ 

{TIU<lUCllllrt l'l ,. 

of F \'(1Il1111/111011 

The i .... ol<\[illl1 (\\ If, (I) Illa~ he a hmg and JI1ti..:ul[ prI1(c..,.., Pleura llluld h tht: bc,! ..,amplt' .md 

ten milltll1l'T,..,1 uld be hanl' .... \ed ;1..,epllcllI' lrpm an all1lllalthat I' til rht' .t~\jlt' ph.I'l' "rhl' 

disea<;t' DeaJ III '11.1].., ... hould be ;l\nidcJ I \e Jnllllab need to be "",I..:tlliu'J II r Ihl' purp,I"'l' 
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Jrt~ JI"'~l ~kslr.]hlt: S4uan: of 3cIll "'C~thlJb "h~luld be IJ!..cn trl,m .111 jfC.1 Ihal horder::. n{'fillal 

lung ti""ut' ...,.unple" c:m he h.ept al ~"( it !fan"pOn In the I.1b"u· n J,lt'.., nll! iah.e rlJcc 

Ilwrt' 111;111 lInt.: or 1\\0 Ja~.., The~ can hI.· Jcep Ir,\Il·n al -:~tr C h'f k'f1~ 'crl~llj.., \\ ilh {'UI Il,..,.., ~ll 

-\rn~'ng the:..,c Illt'dia l'la~ Ilich.·~. mnJllicd Inl..,. \ IJnlk tOle g()~11 r\ I (II. 11> \ 1. ,md (i...., MC 

n,'n1.' 01 them rnl\cJ to be ..,atl'lfactl1r) \ HC\\ Illl~JllIll1. IcrmcJ \\ I 11I,:rd;'f<.: u..,cd (lIrrt.:llIl~ 

(Thl<llll':OUri t / (i/ .. 1996 and Jones Jilli \\ I .Id. I·ISS) 

·\11 cuhun:.., Jf\;" mcub:lled at 37 '( broth ..:ultllft'" Jt:roh1Call~ Jnd..... lmcdlu1ll (uliure\ III Ju 

\\ lth 5°0 ( 1: 'egati\c brCllh cultl\ ale ... Jfe ra..,..,ed Ihfl'ugh one pllli" Ub":UltUfC at ..,e\en dJ~"" 

anJ JI..,lJrdeJ If "ull negath eat 21 da~" ch'nc.., Jnd \\ l)\)d. 1988) 

... J ~ 1d.'I1!. ' Iull/on Of ,\/noplmmfl 

-'\ner the ..,!'C' .. llllen has becn (ulli, <lIed Jnd l'lIJbleJ tWill the (ullur..: '11;.: ,rg.JIl1'm .... ~He htrthcr 

..::hJrJdl.:rl/cJ u\ing biolhemical Ic<.,1 Ihi ... rfl1C\:dun.: u"cJ II . ..;;.- I..hCIl1I(.]1 rt:J~lh'n 'I 

... HJIO gIU":O~i' \rgintn Telf<v:ol111m f--ilm&..,p Phn'phdl. ( ,J"cln Ik.l:~11 
< H~drol~ s ~,t" >< Dlgcql(' on III 

" AefOlanat'ro fOrlll<llhl -'\UI\ ":' n .... ~ .. n ... il 
n 1\ it\ 

.\lnP 
~ 

- .1- -/- \\ 1.,..\ 

\/mmL 

---
\/m( 
\/(c T T • 
.\1 one , -
.\/ argE. - • 
\f u'r!ClI + ~ -~~ 

\/ pllm , , T 

\1_c':!!!1_ - --L_-_ _, _ 
\ \ariablc. -= po ... lli\t:. - = Ilcgati\t'. \\ \\eJ!.. 
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2.4.4. Sl'rolu~/cl1l Tl'u(or :1l1l1ho(h Dt!Il'CIIOIl 

There are differe nt technIque.., in rrac tice 10 detect the antibodies of inrC:(.;Ic:rJ .. UHlll .. d... 1 he 

Illost cllJ1lmonl~ used technique" are Comrlement fixation te..,L the pas"i\ e hacma~ .=dullniHl\ln 

test. agglu lination of laIC' hl.'Jd!. "enslliled \\ ith cap~ular pol~ saccharide spc111i(.; ;I1lU~Cll and 

cElISA ( I hiaucoun t:1 (II . 1996: 'ichola .... 2002: \ kln~. 200-t). 

In (Crr the ,ompiemenl II,at;on le..,1 1.., the recolllmended te'>l for deledllm "1 \Ie (f' 

infec lion and ;1 ha ... bel.'n found 10 be more "'reci fic. Ihough les:') o:;ensiti\t·. Ilun III \ Ic ... [ 

(O. I. E. 2000). 1I1..'\\c\cr. 11 can rrnduce po ... ni\c tHrc~ for other lll~cnidt' ... du ... [I.·r lnllll 

Jrparellll~ health~ ln11nal, and a(ulc (3"e' cau<;ed b~ \hef> rMel~ <;ho\\ p,l"J!I\I.· n:'ull'­

before death. (Ff is unable tl) detect e3r1~ I,tage of infection until me;Nlr.lt"-k IlllmUIlC 

response exists. It i ... IIbensit(\ e rrio r to abl)u i 21 da~ ~ pOSI infecllon In ,,,ntra ... 1 \/u P ( P .... 

antigen ha<:; been detected in £,)ah Infected \\ ilh \fnP alier -t to 9 da~ s fOl1 ll\\ 1I1f! Ihl;' ,n'l;'t 01 

chnical ... igno:; u,ing ,Jte\ agglutination h.'O:;II\larch t'I (//.2000). 

Compelition I n/~l11t:- Ilnh.t:J 11ll11H1nn ' {l rOCnl -\.,<,«:~ /("-EI. I<;jA): j" a llC\\!~ dnt:\"pt:J 11: ... 1 

that pernllb Ihl;' ... rl. .... l1il." Jt:ll;'cti(1!l I..,r alltlollJll;''> III alll1nal<;. "])I(h ha\1: hC1:1l llkd~·,1 0: 

(Cpr Thi ... ll;' .... t i ... rJ ... ,;-J ,lll tlK' lh';- ora Ilwlll'c\onal an!lhl..1J~ (\ lao). \\hieh h '"' -'["ldJll~ \\ Ith 

goat antihodl';-'" \(l rl1ld [ll tht: anugell Ihal I' coated on the plate ... Thl' '.>r"· .... Jfi~ll~ 'I thl..· 11. ..... [ 

dc:pelld~ nn Ihl.: ":plkpl.'. \\ hidl I'" rt:(ognl/l..·d h~ the \Iab . .-\nal~ si,> ,11 "'I;'ra Ir, In tl;.'IJ ,"·;I"C'" 1M' 

... ho\\n Ihal <;cro C{lll\l;'r"'l\lll dId n"llIl....:ur In .111 .1Il111lJI... Il1kdl;'d \\h.lIe\..:r 11.· ... 1 \\ I l ...... '" Ii ·11 .... 

case of clll"\ dia~n""[ll"'" leSI. the per(l..·nlJ~l..· of r("l'>lIi\C" animal .... in alk..:iI.·J .~.".l-. \artl;" .... 

bet\\een 30°0 and (,1)° 0. 1 herdore. th(' Inlt'rprClJlllHl of "erologicnl re ... ulh J .... ·I\t:n Jilliculi. ..I .... 

these tests \\ere nl'- ":(lillprehen .. i\el~ \ailJalt."d PreCl",e Information on .... ('n .... !11\ II~ "'rt:\:ltiul~ 

of antibod~ dl;'te .... :IC'n I, la..:h.ing \rl;'cili":-I~ J'" u,uall~ poor ;1-. the ... (' lL'llHlIqUI;''- dctl;'d 

antiblldi(' .... tn \\hok \1~c\.'rla ... ma antl.:!l;'n ..... 11l;U1~ of\\hi..:h are ",h;lJl.'d h~ Ilk J"k:".·lli .... I'I.·lll 

or the m~ coil.k ... dl..,.;{t:r 1 lend' '>erol(lgica! 1I.· ... t ... u"'t'd 10 te~t at herd Ie\ ('I lil ,11l InJI\ IJual k\ 1.'1 

( rhiaucl)urt ('f .JI .),)(,) 



2.4,) Pohmerme cham rell(/ f(W (peRI 

This relati\!."I) ne\\ diagno"lit: method ha ... radi(all~ irnpro \cd Ihe detect ion and idenlilk.HI I)ll 

of micfOllrganisms. \\hich do not gro\\ ea"il~ in \ itm. peR is based on the amplifil.:ati l'n til 

specl lic l)'A sequence ... \\l lh thL'rnh' ... table en7)me" <111<.1 nucleotide rrllller" that l1lu~1 he 

\\ isc1~ chosen 

The peR method, \\hich has been des(ribcd, for the detecti on of ,\In,? ill\ol\l;'J \\\ 0 S tt' p~ In 

the fir31. \\hich \\as bJ~ed nn amriilicJlil)n, a :'48-br ... cglllent of the 16~- rR' \ g"::llt'~ 'f)1ll 

the members of the .\1 II/In llcle \ grour \\t' n: <l1llplified In thi" <.,tage, <III "tra in" and I"', Id IC'" 

fro1lllhe ,\1 /".I 'coide\ cluster ha\e been posili\e in the pe R, \\hcreas a ll mher thL'ln 'm~l 'lde ... 

cluster" species te~ted inciud lllg ~e\eral ('april/I! .\(H ol'lwlI/a\ \\ere negati\l' In the "'t'~"nd 

step, the amplimers \\ere clea\ed \\ith the re ... lriction en / ~llle P.\fl. Thi" re')ulted III a lInlljllt' 

rest ric ti on pattern fo r \/n1' differentiating It frorn the other member ... 01 the clu"lcr 1 hft'C 

band ... \\ere generated lor ill! .tIn!' -lil..c ,,If.1l1l ' <lnd !\\n hand ... \\("re nh,cr\l:d \\111- ,Ik' '1Ilt'l 

~recie'), -I he pre<;cn(e lIt a /',,1 ~ite In nnl~ (lne of Ihl' ICi",-rR',\ gCllc", Ii-llill "lr~11ll '( r 
d, .... unglll ... he .. il ffom lile \llh\."f 11l~lllber .... III Ihe \1 IJ.' «(II,k, dU"'ler (Ra~('ln'lll;1 • ,1/ I IIJ-l 

and Thiaucourl d (II.. 1996 f 

The mosl common cpidcmiol'lglCJI <lrril(Jllnn, 01 r.1r1't:lra \or~ rural arpral'>JI .lTt' II' :'.llll .1 

rapid 0\ en ie\\ of the range J ';(,\!ll!llUnH~ 0" :mllnal health problem ... I he I1lcllwJ I" .lI.J'll'\ l'd 

b~ dlrectl~ asl..ing li\c .... hxl.. '\\ner', arl1ut anllllal health rr\)hklll"' lhe~ haH' IIllht',r 1\ .. >1,',,-~ 

Re ... earchcrs ,Kh:d a" !aulili1ll1r .... and tel.:ilnl(al ad\ "er", and re"carch Illl.'tlh1d" \\!.'fl ':It', 

based 011 the intenie\\lng, \,,,UJltzatIlJIl and "cI,ring nll.,thnd, 01 PR-\ {( atlc~ "/ ,If ~( ~al 

To implemenl p:miClrahlr~ t'riJClnlnltlg~ (Ill\." ha ... I,' fi.llhl\\ pradl(,ll I'r" .. -t'Jun.: It~~· 

idenllt~ ing 11K' art'a illld Ih~' ':Olll1nlll11lll.''' \\!th \\ hr..:-h \\ 'Ir~lng Jnd nhtarrlln~ P;I";~:-' .lIhl 

1Il10nnallon in(hld,ng 111(ra1UfC lIn the (','1l1nllllllile'" l't Intl'rl": I ranSlal(lf'" \L'k .. IHI11 1\ 

nl1\ h:l.\c rer'PI1JI h,;"! ... and 11:1\(' Te"ped jllr Ip(al pC11rk I pU.ie1l11(l I(lgILal ... tUth .. ·,lll<;h! 

.I, 

I a1 

lea ... t a Iran"latnr and an l'rIJt.'Ill,ologl'>l " t'~ mh,lnnanb arc 111.'(e ... 'ar~ \\111) hJH' pre 'lI' 

c'penencl: t() he rnt~f\ le\\eJ 10 peg III till' Intef\ ie\\ I h~ ... 1.:' are mJIIlI~ tfadith'IlJ!!~ 4 

religl01l<; leader .... t'Olllnlll11il~ alliln;"! 1 health \\nrl..cr ... :mJ cl\: lile meth"d tit "alllplrn~ II "R-\ 

I' 



':tiudll'S i .... ba..;t'<.I lin the principal (II "e~ mll'rmanh ralher than r:,mJoml/,Hll'll Ihe ... tlllh 

actl\eI~ see\.." 111<.11\ ldual ... \\ho are li\..el~ hi Il.I\t' '>PCr.:I,ltI7ed kn,)\\lc<.lgt' (IllJrlIlCf l'1 (II ~O()l) 

Thl' J...e) int"nrmillll ... ~.Illllelp to i{kI111!~ Illlr,'1.11l11.:1u ... lef<; ofll\C' ... t(l~h ,l\\llt'r ..... .:ntn p,11111 .... 

commllnil~ inqltlltll1lh and J.:ci'o1\ll1-IlM"mg 11l~'~h<lnl"'lIh 

The three Ilwin grl'lIp'" \.11 pilrtKlpatllr~ llll'llh • Ih"111<I\e beenlll'l1th1ned b~ \IMIIII.:II.:'IJOI J 

arc IIltormal il1tt.'1"\ 11:\\ Illg. \ hlialiL~HI'\o ,:md r_flhlllg ,Ir ... coring nlclh,ld ... I rI.lngulalll1n reIn ... 

10 a proces .. 01 r.:Hl ...... ..:hC'~" lilt,! of repl..ln .. Ilf d.I:. rr,l\ Ilkd b~ \ arioll'" mdt.'pcnd\.'111 re",p11nt.knh 

Dr method ... I nan~ll1,!lHln I'" <l slIllph.: alld p' \\~'rtul Illdlllld of quall1~ "::(lllIrnl III Ihl' ,lIl~ll~ "'1'" 

or till' re::.ulh o r I'dftIUP,!!,lf) cpldl'1lI1(11l1g~ I tlh\\/'Itllf~ confinn.1IIl111. r.: I 11111.:.11 "'lgll.., and 

po::.ll1l0rtelll e"lllllllJtlOIl .l1Id dire..::t llh ... cn iHhll""' .He tIll' lI11portant pHrt lIt" tnall~lIl,lIl\ln 

2.5, Contro l and P n.' \cnli n ll 

The di ... ease in 4 II 1.'''' II on i ... controlleJ U ... lll':; Jlfkrent meth0d.., ill lidd k\t'! I h:Jtlllt·llI. 

\accinatioll. mOH'ment (il!llfO!. and .. IJughll:ril'.,. inl~~lt.:d animab are nll.:ntl()lll'd 

Ireatlng disea ... ed anllllill ... \\lIh broaJ-",pl'..;lrum Jllilhj,ltl('" (rnai!ll~ tetra(~.:llllr.: [\h' ... m .. llld 

11Jmulin) Jn~ efft:..::!I\t' .lllhi'ugh ~arl~ ~ta:e ;.!I\~' ;!il ,J re"'ldt (\Ian:'. lllll-tl (I . .I\-. u ... u:!lh "t'P! 

b~ ... mall holder ... call br.: Irt."lh~d bec.:IU-.e (11 thr.:11 ~11lilll ..,1.fC. bUI it I ... dllfit.:uli h' t..'radidll.' bJ ... t·d 

on treatmenl in i.l hugto' !lIH.:h ... i7l' (Selll.."ft. If/q/. 

In addition, the mn ... t ~H;It\ l: In!iblOl1''; ... bl'llln~ .) llle Il'lral'~ cline gf0l1r Jnd m;ll.'f\llidr.: I;llnil~ 

,..,uch a ... Spifalll~clll, I in~o"'J1llint' .1l1d I r~th \111l~(ln) a ... \\ell a ...... ,llnl' ne\\ U1tllP1l1l1ld.., 

belonging to the flllOr4Uin(llone~ ma~ al..,~) he oldl\(' /'ouch as enmllo\,acm, ~,Ill be u ... ed. \<. 

for an) olher antibiotK treatment. the durJllt)n Jnd the do ... age.., pn: ... .,;nbed b~ Ih\.' 

manufacturer must be folkm ed e\'actl~ Duratl n (llli\ e da~ s b del!m nc..::(..,.,i.lf~, illlll mJ~ he 

achie\ed b) the injection of long aCling f(lrmuIJtltlll'" \11 animals 'lhllUld he trl'Jted wrrl'cll~ 

e<;pecial~ in nomadic nod (rhiallC(lUri ef 01. 1'1461 

\n inacti\ated \aCCIilC \,ilh saponin. \\hleh 1 ... lhcd (1<; an adju\ant. pr ..... tel,;h gnat" f(lr 

aprro:\imalel~ a ~ear hac, been prodll.:ed III h.~·n~J (fhl;wColln l'1 (II. Iqqtl) In th\.' I~~rlll\.'r 

So\i~1 Lnion and in China. aluminllt1l-h~dr.'\'ide f(lrma lin \accme.., hJ\t' necn applied 

(Sciren. 1(96). Il o\\e\er. n:r.:entl~ \/uP \ JCCIll\." prodlll'tion in EthiopIa '>lilrtC'd ,It larger <;~J1c 
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producing relatl\d~ all.:lrg.e qU~ln t lt~ h) ":l'IllP.I! ~\!:r-Illcrea\mg t'pldc::mh":" Iht1ugh Ihe -'uprl) 

doe~n·l ... ali-.l~ tilt' nalll'na l demand (Dr B\..'rh~' p~r'~'nal (\ll1lmUnh.JIIPIlI 

Disea ... e ~1.'ntr,l ~'dn 1->1..' J...:hlt'\ed It thaI..' h ,trl~ .... rtf,,1 pi .1n1m.ll 111\1\\..·1111:n: 'HId J. rr,)hlhT!; 'n 

oflhe Illlplmatl<'fl ... t 1\<..' 3lumal ... from tlllt'..:;.: ... t';llm ... 

Sbughtenng mk..:tI..'J .!Illmal, is re ... ·'lI1l1lh·nJ.:J t r dluntne .... \\hl..:h Jrl..' ~n! \\11 I, hl' IreI..' Ir, In 

mfec(]on. ",\\,11 .Hld t.:1ll'rg..:th; Jction ma~ lht:- ["1':\l'11 1 dr'1matlc Ilh'C, .1Ild t:r~ldh.athln ..:an h\.., 

2.6. Contagiou-. Capri nt' Pleuropn('umonia [)i"lri huTio l1 in Ethiopia 

In Ethiopia the pn: ... ..:lh.:t;' (I CCPP ha, pl..'en I.,pr.:...ted "m!;c- 198, It \\J ... (ontirmed 1;111.."1 111 

1990 b) Isola ti on and ,Jt;'ntlllcation 01 \/, l' .... %.e then Ihe di'it."J"e h.l'" Pt.:I..'lIIIlt.: t'nJellll( III 

different pan .. ot' rc::gl\ln ... In the COUIli~ Thl;) IP el 0). IQQ2). 

Data ohtain\.."J fn)11l Jiffl..";.:nt \\1.1rJ...er., nJI..:.I~'" II- -.c::rLlprc\Jlen..:c: \Jnt' ... 1-", III h 0 III 51 ~ 

In d,lll.·rent p<lrtllf Ih~ rt.":;lOn as :.ho\\n '1 th: \' ;,:\!::i fhc \\ iJ ... \JfI~lI, n 111.1\ nt' .lIiflr, '.::J 

The other LH.:tor I,'r the Jlth:renl:e ~, _IJ p~ .1--,,.: l1l'thilJ ... lh\..·J JUfln~ .... 1I11!'hll~ pr,'..:\..'J, '': 

dlJ.gm) ... tll.." le"llI"l.'d J'" \\ell do.; nllmbl.'r ,I e"l- ""!t."J anllllal" <Ibn allc ... h tht.: ... \:r,'rrl.."\ilkn..::1.." II 

Iht" Ji ....... a ... ~ 

In JJdlllon to n!"'car..::h ("ndueted 111 le\\ .1ri."1~ '! Ih\..· ('llIntr~ th,,'r.: i .... lJl '1IIi~lal nhll1[hl~ 

dl,;"ea"e outhrea~ rcpnn Ie Ihe federal \1,,,\.:1 .Ill.!! ht."Jlth Jepartnll'nt l[llm Jllkn.'nt part, 01 

Ihe cOllnlr~ The compileJ data from l)Q~ ur t.-., ~OO-t ccpr outbrc.1J... rep\lrt In th\..· ..:ounlr~ 

-.hcl\\ed that 206 ("err dl<;ea-.e outbreJh" \\(ro: rl'r,-ned from Jif1'm.:nt part<.. lIt Ihe collntr~ III 

\\hich 88{-l~ 70
,,) outbrt"a~ repam. \\ere [rdlll'" .. them 'alion '\Jtil'n<llllie ... Pe"rle Reg' nat 

~tate In Ihls regiCln (;",-.,uth Omo anJ (101m, ("lila 7(1ne ... ,hare Iht." hrghl.',t prnplmlon 1)1 

outbreaJ... numtxr. sho\\ In:; h endem!":ll~ In Ire 1\\ It.'l1l.' ... Ho\\e\cr. Ihcrl.' \\\..·re TW "uttl~ .:nI 

epidemiological mH,tlgatk'n,> s~ "'lem:.HI~-all~ ..(lnJuCled Il' ,ho\\ It<.. dl'iflPUIIPIl .1Ild lI11r.!...t 

In the ... c: arc-as \aceinatl\)n against ecpp ha ... b.:t:n _I\en IIltenniltentl~ \\llh \lullhe J...no\\kJg.: 

01 Infection "talUs in Ih..: area 



J . ~ IATEH I AL \ \lD \ IETIIOIlS 

3. 1. D ('~c ripli o ll oftht· Sl lld ~ \rl.'a anti { h" lI1o!!r:tph~ 

and Arh.111lIlh:h arc the carita] I\mn ... 01 .... ·,lIth Omo and Garno (i{ltu l!lIlt:" JnJ .Ife k'IC<.l1~·,1 

abOlI! - "0 ,mu :'001..111'" far trnrn\ddi .. \blhil. re .... rC'c t i \ d~ tn ~1 "",llllh\\c"tcrn dlfl.!dl!lIh 

The stllth '>lh: ... lIen .. ' v.:le"c ted ptlrr(l\cl~ PceJII>;c (C pr nu t h r~':lk r;,:pl1n, 'film Ihl.' n.:~1 t' 

du rmg the 1.1'>1 ,e\en ~ear' Ind1C~IIt'J hl~hc ... 1 Ircqllen~) 01 Ihe u."l:a..,c III Ih ...... c !\\\ll\lIlC\. II.: 

61 mOnihl~ lHuhn:ak rCrClrh Irom gX rC~I\'n,11 tluthrcah. report") .lI1d ft']" q ... Ilcrl' na ... cu 

~u:,pectcJ l<.l",c"'llnl~ 

N 

i\ • 'J.un:.I=:- ffa :: . .'1.:1 
:::.- ltIl I~ :n.: 

• • :c.. I<b; .:". t·a\:.a 

:'\lap I. ~ho'\ ing stud) site ... of epldl'llli(lil1gical .,une> of ecpr In 'wllth Oil1\! Jnd (,am 
Goffa Zones. S'I '-:PRS. Ethiopia. 

TopogrJphlcall~. massif". plain". ~teep "lopes and gorges along the t.:r'ur"l,.· (ll numner I I 

stream, and rner, mark the,e :lrea". Thl: nigge,1 ri\er" are ··Om0 and \I ao; •.• fhJI.lft' hlUlhl III 

South 0111.) zone. Lal..c (h3111(.1 ,1Ild \ba~,l found 111 G.:l1lHl Cioffa lonr.: ... I he alllluJe r,\Il~I..''' 

from 391 m.a.s.1. (Dliss. in Hammer d ..... tricl) to ~~OO In a.s.1 (Guge \ 111Untall1. (jaml1 GI111J1 

~kan month I) ma\ill1um kmperalllfc \aries in these t\\ O zones 18'( ·32.3{ Jnd \1e.1Il 

mOl1thl~ minimum temperalLlre \aries fwmll ~ ( · 19 :2 '( \ lean monthl~ ralllliill J,.,tribu[11tl 

in Hammer Senna \a ri.:" from ~ 9· ~76.5mm In Ci.lmo Gon~1 LOllI.' the f<lllll.11I h,I" t"lill1t.J.1i 
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~h(m ra1ll~ season occur5 from Januar) 10 April and long r ai n~ .;ca~on occur ... from June 10 

5eptt'mbcr [n South Omo rain fall distribution i ... erratic and u<.,ualt) aprear himodnl (mill 

'icptcmhl.'r to \!member and from \Iarch to r-.la) {( \-\. :!OO-ll 

In the ... tud~ area there are sj' teen different ethnic ... gr\..)up.., rh05C \\ho are Inhablll'd 1Il (Iamo 

Gatla /(Ine practice mi,ed fa nning h~ r roduling (TOP and 11\c<,tock. \\hcn:iL,,> thn">c 

inhahll<tru ... in ~ou lh Olll() .1lmo<,t all pn)Jucc li\61\1"k \n ,md Ikllll' t'thnic.., rrauh:e llli,ed 

larnling Ihough 11\ cstock production ir., predom inant 

3.2. Li\Cslock Productio n Sys tcllI in Ihc stlld~ arca 

rhen: arc t\\(1 prod uction s)stems: pa~wra1 and 1ll1,cd fanning. ">~">tt'1l1 ( .... eJenIM) In the 

~outh Omo 11\ l'''>tock production is Iran ... lllIm.1nu.: I) re. \\ here elder.., and ch i Idren Tt'Il1(111l on 

their ~cttk!l1ent \ iUages and YOllllgsters kecr~ their Ii\ I.' ... wl:k Smith Onw i,.'llmprr ... e ... 01 more 

Ihan -U~o of Ihl: regional ..,Iates goat ropulatil)1l (anne, 9) and u .... l"d 10 mO\ e hmg dl ... tanl:c 111 

... carch of teed and \\aler [n (lama Gl)lfa lon~ al111\1 ... 1 all parh rrac l il'~' liH·..,tnd. anJ U'llp 

rTfldULllt'll .... ~ ... h~11l -I hI.' pmporllon of 11\1:-.10(J... 11111ll}1~r \aril, .... Irlml L;lItle .... hl·l:p. ".'II<1h, 

~4ull1t' .... anJ Pdldlr~ In ~adl IHHL ... dlllld \11 ">rI.'Li~·"" .Ul' 11'''':.11 hn:l.'J .... 

1.3.1 i>n I,:!II 

The ~tud~ I~pc \\a ... cHw, -..;ecIL\lIlal ime'llgatilln ul C( I'P III 'll1"I~C .1110 ... ~, :;n)\lI' .... nl g')Jt .... 

aho\\! 6 nwnth ... nf a~e u ... ed in th~ "ek'd~d PY ... ,'tlht' 1\\0 Il'ne .... naml:l~ \,lllih Ollh' and 
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(IlIaI'. Ihal t:,\i ... 1 In .... nulh (h1111 ilnd (J<lJllll (jolla lone, art: (\ Pl"J a, \\ \1\ (ll-lIlIJl and l.n~lIl.l(t:d - - -
trl'lll nil \,IIIe~ iJlllil~ gll,lt __ lilt:> Mt: rt·bled Jl) Ihl" \r-.i-Itlk: g .•• 11 I-.t'> IlkrHII~rn-; k.ll, 11,.· ... 

. Irt: bro\\Il, hl;I':!.. or rt:d \,' 1 'f \\I\h :l ... hln~ .... n1\1(111l ,,'\';11 .Ind ... m.ill Ill' ,ld \\ilh.1 "lr~!I:,!t ., 

\""lI1h.;,1\1.: L.L(ul prutik (, •• \' .;,II.lur ... drl.: I.Hlen mJrl-..l"d \\l1h bl,h':i-. .r hr\l\\ll ... tnpt· ... JI r1~ l,,' 

hih':l-.. \In till" undt:r ... idl" or tin :h\.' (fI'nt (ll tht: kg ... \\ o~ tl,-gUII ~I',II .1 Ill1.'Jlllill "'l/l,.·d ,"JI Ilh 

a Illainl~ ... Iralglu PN( u) I. ":1)[l":,I\t' f 11°'0) lilcial pTtllih: f Mlll- \lri"':J (199(,). .... hl"t'r ,Irl' 

OgilJl"n hl.lCt.. he:.IJ 10 Iht' I',l"·k'ral Mt'a plll __ llnchara~lcn/l"J 1, ''':;11 [lfI,:..:J ... 

3 3 3 \wlh /,01'11/"11011 

GII,It... thai \\ef": found 111 .... 'luh 01110 and GaUltl Goffa "'lll"'" \\~rt' l .... l·lI ;I, larg.t'l r"rlll,lil(ll1 

and l''>limah.:d a ... 1.38-L4-". tlut \11 \\hld 1.1:'7.201 g.(I~\h \\e:rt' ilIum.! in "lith ()!lll JIld 

(iarno Glllfa: II \\~l'" ~'l,I"''''I'~t'd Into 1\\1) ... lrilL.1 b'bt'd on I!\e ... tllck Pfl1duLilPIl ... : .... h:. \, lilt, 

pJ ... toral arca and mi'\t'd I;mnmg "'~'ICI11 m '-,oulh Onw ;tnd (1i!l11l1 (1~'ItJ. /(1111.'. r~· ... rt.'d: "d~ 

hecau..,e of differt'ncc in p.pulatlon silt' in the 1\\0 lone .... ..,ample "'I/t· \\t:rt' .11 ... ,1 .tlh, .. ,I1l'd 

proponionJI1~ ba ... t!d tIn Ih~ t'''-.llng goal population III t\\, "Irata Ikn..:c 66" ,I '.IITlPk' ,lIt.' ... 

\\ert! alkxated tll ~"llIlh ()llli,) and Iht' balalKt' \\ert' all{''':~It!d In CJanHl (il,n:l /,'il('''' Iht.' 

\ampk .,ize di..,lrtbu!h)n al pt'Js<tnt 3., ... ociation 1t! \cI In eJCh stratum \\a ... ;lIll'\:~lh:J t'ql.lll~ 

hecaust! the populallon 01 gr'JI In t'ach P-\· ... 01 Pa::.tllral \\('reda;, \\CTt' db(l\t' IOOV, tht'f~"ln: 

t{)1<l1 sample si7c Ihal \\t're alloca ted for sdected \\oreda ... of ":JtlUlh Onw dl\ idt'd t'c\l,dl~ 

(ahout 88 ... ample '>in ref PA .... ) and tht! population \,1 ~,';H ptr PY' m Illl'\cJ i.lrllllll,- .111,.'.' 

\\a::. k ...... than 1000 Ihl"n - I) ... alllpk ... IZt! \\eft' alioc<licJ lix t'a\:h PA.., \'llIllI\lil:;t' r,)ndlllll 

samplmg methlld~ \\t'ft' ;1rplicd to select stud~ :lIlimal ... Tht.' \<l.lllpllng Irame:" al ~"h.:h .Idgl,.' 

JO 



rrimar~ ":lInpling. units \\ e re number 01 \\ ored.l .... that diu nut \JI.:t:1Il3teJ their gllilh 

agalll..,1 C( PP 1\lr Ih.: liI..,t llne ~C"ar ilml \\(In:ud'' that hint.' ..Ib,)\e ~5n.:!'..11 PI'I1UI,1I1,'n 

per P \ .. Ih~U l"r (Jlll.hllll ..,:l1npling Out '11 the II\~ \\,Ifcd .. , .. Irllll1 "".11I!11 \ )nw 1\\(' 

\\Orl!d~h l1amt.·I~ I 1.1111 Iller and At:nna· l .. eJl1(1) ,1IlU oul 01 ... 1' ""ft.·d,h 1( .. 11110 (;,,11.1 

threl." "Cfe' \rhamlll..:h Lu ria. Bureua anu Ilumbll) .. dedeJ 1 he ... :ulIpllllg 1( .. lIlle \\<\-. d 

li .. 1 II' \\,lr~U;h that \\I..'rt! fOlll1d til \\\\\ I,lile .. ]·C..lndl)lll ... t.'kdll'Il' ,I \\UrI..'Jd'" \\I..'it.' 

dLlne.lI {\II1.l1 1..'\1..'] hlgl:lhe r \\I\h llln;!] \dt.·rlndr~ "llicl.l]" 

S('conLlan .. a mphng unit:. \\er~ Iluml"lcr {II P \ .. r.1I1Jlltnh "I..'ICdl..'d 1I\11ll cd ... h 

..,cled~u \\·'rd.l'" Ihe .. amplmg Iri.lllll" \\ .. 1 .. a Ihl 01 }l\' .. hlllllJ In 1.:.h,:11 .. cll..'lIt.'U 

\Ioreda .. \ 1,·tall'I 17 P'\ ·s \\en: .. CkdCd tnlm li\1..' .. de ... teJ \\\lred.1". ( lghl P\· .. 

from ~Llllth f)r:lIl ,1I1U n I nl! P \ '" fwm (;al1h I ('1111 J IOI1C\ 

-' T('rtiar~ ":1mpl in ~ units. One \ illage \\a .... eb: leu Ir"lll d Ii .. \ 'I \ illil:.!e .. If Pill 

selc~ ted P \' .. (nd"idual <I nirnab \\l're .. elected .. ~ .... tcIl1Jtit:alt~ " .. \, nt'"'' \nll11al .. 

b~kl\\ .. 1\ l11.1nth ... 11f age \\ere c,duded trl'm sampling \11I1ll:,I .. \\crc .. d~...tt:d 

,,~ ... lel11atl~,III~ Jt the inte n al (lJ 5 animal ...... l<lrtln~ lrom number (lne until Ihe fcqlllreu 

number 01 .. ,Hnpie <;il~ in th:1t \ illag~ altainl..'d During .... illllrlin~ hJ .. h\r~ II ~llab 

\\hether thL'~ \\L're ih~ memlxr of th~ 11,· ... ).. or n'l "~rt: .! .. ]."e.l .!Ihl 1 1...\\1 rl.'~·r lJkJ 

goat .. r~pl.L.:eJ b~ ;:'I'!.tlng !lod·,.., 10 a\l'IU the n ... ).. 01 1Ih:ludl11g \,\~ ... Inall.'tl alllln.}l .. 

rnrt~ llumhcr"'lll .. h<..'cp \\~re purpl):-'I\d~ ",!lnplcd Irolll c.tch "Ir.ltllill 

rhe dele rmm.1tHln ('I .. <Imple S17t' for serum collection \\<1'" na .. ed "ll thl..' 1,'nnlll.1 ,:.'I\CI1 h~ 

(Thru\field. 199':;) 10r .. IITlpk random sampling method 

n 1 96-P (:) U:E<·~rl 

d' 

\\ here. 

n "'Jmple ~Ize. P~~r"" c'JX'i.:ted prc\<Ilenct. 

d ah~l)]l1le precis ion. 950 0 Illultlplier 1 96 

AI 95~0 conlidelllt" Inter\,l] le\el \\ilh 5% absolute pn .. ·..:I .... ion and .~5';· 0 l'\rCdt.:J rre\akn..:c 

\\J!) used to dt.:tCrlllIlle \;\lllp1e size. A total sample .... l/e from the formula \\J .. ,54. hu! .. mce 

Ihe sJlllpling slrilleg~ that \\a<; used \\as multi:.lage random sampling. 10 Cl\lIIJ lHh:t.'nall1t~ the 

s<lmpte ')i7e \\al; multlriled .1 times and 10.1) gO.lh· ... crJ \\ere ~I'"edeJ I he e\rt.'L'll"U 
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pre\aknCL' \\il-. llht,llnl'd Ii-lim resea rc h \\ nrh. JllOl!'1\ \ rbamllKh .lnll hlllNl \\()reda .... ,(l and 

,soo, n:-'rc(.:tl\cl~ Ihe"e t\\l) \\Ored:h founu near Jnu \\lthin ... llJd~ a I:a \\era:;e pre\alt:nce 

l)f Iht' t\\\1 \\('fed,\'- \\.h ll\l!U !(lr ... J.mpk 'IlL' Ul!tt'rnlll1atl\ll1 a ... ,ull' n~ 111.11 thl..' lindln!,! ..:an 

reprt''''l!1l1 thl! prt'\J:t'Il":c ,)I 'I lud~ .:UCJ bght~ ~hL'L'p "L'n: rurr\l ... ·\..::I~ ,ciL'dl'J Illr ... t:rutn 

... amrk l'lllkull'll !r"lll tnl.,ed fanning JnJ ra'lh1rdl ... ~ ... tc m. (IC\ I,...Jphh . ."al 1('..:aullO'" \\ere 

Tahle~ . (Jl!(lgraph, .... 11 1I''':<ltll..ll1''; of ... crurn ... ampk clllb .. tl!d and rHHlll'~·r ... II "';1ll1pk' 'lit' 111 
e,Kh'ltc 

~ 

Prodm:lion \\ oreJa, PA ·\Itllutk I.:i ampk ... 1/<.: 

')~ ... 1I:rn<., Ill.a ...... l Goah ... hl!l!p 

Pa ... tl..lral I L1I11!llCr Dcmba~ Ie 990 88 III 

Kolah..:ja '167 88 III 
r 

Ka rodu." NI 88 III 

Zeldaketa lJS7 88 III 

Iknr ,} ~Iduoa I '.'-.1 89 

ht'n].:: 

+ 
';llk 12:'0 ~s 

'>haooa 1~~9 XX 
" 

~ 

Challi \., -.13 62 

" \11'l!d \ Illlndl ':::.hclkllllik 1121 ,I) 
+ 

Kola~helk 1182 ~6 
~ 

Gent31lliChc 192·\ 28 

B\)n:d~1 l manuh.a 1589 ' . .1:"' 

Xen'eJe 1502 ~I 
>- " -+ Dubena 1-17 -.15 

~ 

llumb\1 <;ippa 16~3 ~O 
c 

Kolshob\.l 13()5 ~I 
r 

Gaffctt3 1~2-.1 ~ I 

\llra b \ba~ a Do::.hcc 1300 ~IJ 
e-- ~ 

TI..11al 103~ RO 



_, -'_6 (jllnllllllll(l/rt'Sun·el 

"Uf\e~ \\,1' -:"nduct~,.'u III tht' "ekctt:J \\t)fl,.·J.l:-. (' [ (ialTlo (Ill!!...: 1\1111,.· .. '11'111 tile \ l1!agc.''' "hefe 

.. era .. ample .. "':lll!cI.:Ic.'U -\ tl) \.ll 01 .;;r..: Indl\IJual .. \'ere Ink'~\I("\\C·J luI n[ \\hlCh llll thc 

J\er,l ge "1,\ nJl\lduals rc:-,poIH.led [film e.'<lo.:Il \dlagt' Iht' \.IUl' .. II'\I~ .!If\.' 11lduded ~cnl,.·r,11 

Jt'''(rlPl lllll. \\ 11 I...: h Includl,.'d !l<lme.' III Iht: In\ Ila. IO(atlllll. ~':h II. III~". r.trllllllg .. \ .. 11,.'111. 

hl! .. banJr~ pr'}dl(e. Ill()\emf.!nl o l!!\e .. ll)(k .lIld lilt: purpll"t' ut ~JI"1I1~ ~ '.11-. 

Illca<.;urc .. tak.en III control disea ses, .,oun.:e of drug ... or \ :1I.·Clnl· Jlld Ib ...: lliGI.L~, t:~) ... t o f drug .. 

market "due III .. tuJ~ animal<..11 ht'Jlth .lI1d "'II.:k .. tatLh <lnd [' :lll~ I .Illlllllllal pradlLe \\hal 

tht'~ hale, \\ere a') .. cssed '-ltructured opt: n ,md do<.ed ended ljlle .. ll.mna ire .;, lonnat \lere 

dt'\dopt:t..l and .:ldminislered t(l as.;,t'';' ... hu .. b<lndr~ pr3ctl-:e ... Jnd the killm kuge about the 

Jhea ... e alief prc.'-Ie ... t has bet'n done The.' i(lrmal, \\ere (('Jed I ·r Jat;1 n.d~ ... 1 ... 

_, , - Parl!( '1',lfnIT D/\('(I\t' 1m n(f\!tlf/(l1I 

fll \alidatt' iht' kno\\ledge I)f the (llmmLl!llt~ about the ul .. t'a'~- ,.:fllllP <lnd mJi\iduil1 

.~·.Ir~ 1 tleth ,j, I,~ 

IlldhllJ .. \\..:r;,.' ;tuaptcu from \Iafllh .. 'r {20n'l P,lnl"'l~'al,'r' I,.'PIII..- 1'lpI(lg~ rl'''I.'Jr..:h \\,1" 

..:onulIcll'd III Ilammer ilnd Senna Isem;l~ \\orclia" In Ilh're :"jll 11) .!:llen:nl \illil~t''i.11 the 

beglnnll1g lit '\. ('l\ernber 2004 lip 10 tilt' end of December 20(": 11;.:h! "'llc" Ih<lt \lcrc ... dc((I,.'u 

I"T se ra sample c(l lkction anu another addltlon31 Slit' \\cre lI"d Ke\ :/.lrmJnl-. \\crc mcd In 

I.'ar.:h ':.ill.' 111 ,lruer to ldcntil~ cluster or l;omnHlIllt ll' " '.amrlir.", n! til .... Inlonnanh I ... ba"cd on 

the in ti.lrmat1tlTlllfke~ informant.... 

~ _~.7 I S{'{/Jlldar\" daw and IWt'ITIc?H.\ 

\t:condar~ information and IIltenie\ls \lere comluctcd \\llr \CIl'flnJr~ slat l ;J{ fl1nal JnJ 

In Il1rmalllln-lising quest ionna ire ue\ e luped for \ etcrillar~ .. \,11' 

" -, 



J 3 - :1 Pnl/llJr(umallldlllf! of II/II/or .'i!.fIll/l '/11('(11('1 

Pre-Ic ... tmg dl)!)t: before real \\ork ... tarted ,1110 u ... t:d 10 ot:lI.:rmll1": m.l~ 'f t!11;l\ JI ... e;:ht,; 111 tht' drl·.1 

Pr,1p,lrtll llhll piling. \\a ... u ... cd hI ranJ.... Illdl\lr gllith' J",e~t~l' III the "'Iud, area I)lf!l'ro:m 

11l11'r1l1.1Il1 ~rOlip'> li~ted a llumba ... llf Jl~e::l"'c..., Ihe: fir'>l (II":: JI,l'cl .... ..:: .... [h.11 \\..::r..:: In:qul'lllh 

rm::ntllmed Ilere: lI'oeu for lllJ.lrI' 'ol.:llrln~ .l1)!j ... ed"'llnJI laknd.H I "In~ ., pile llf lOt) pe,"'" 

Ilhlfi.: Irnp,m.uH Ji .... (·.J~e ... 'Icre r:lI1J....eu II": Iht' grealer the pll...· '''':.:11'' """lgIlL'd III Illhl' Ill,'n: 

Hllpunant JI~ea"'L' 11 IS) 13a ... cd l'l1 Inti-'nn.lln .... piling nl..lll1r ~1.11 Ji,~· . .he .... IIe:re .\/)1/1/111 ICC 1'1'). 

UUII/I/ (\I.m:;e mite). ~'//(Ik" ftllJ.... Illte: .... I.JtII.n). J~/r/l,1 I 11.Jrrh;:JI 'o~qJnlnh:1 and '"()[h(1 

Jl"'l·,ht: ... 1I11hl':o gnlup differt'nt dhea .... c ... llh.'lude:u I\hkh \l1.:re n, 'lH:n[1\IIle:d trL'lluenll~ Ih l, 

metl1l1d \\a~ re:peared I\lth 10 informanl ~rollP"', \kJian .) Iht' "lllrl' ,md n13"11111111 and 

mlnllllUIll re':opon .... e \I ere calculated fllf ~i1l:h J' .... .:a,:Ol· 

, : ~ \laIlT'C I("ormg 

\Ialn, ~I:ormg lIas used to llnder'olanJ 1\1(111 percerHlnn ... 01 the m;1111 ..:111ll(al .. ign<. <lnu cau"'e" 

l,lCCPP fhl' matf;' >;coring techniquL' \1<1' adarled fr.llll the Illt.::.!' ,J de,(nhl'J h~ {('i:ltll'~ 1'1 

:// 20{)~,11 ~t'c(lnd:lr~ informalilln fnlill \cI('rinar~ ,1J.il Indl~;\!~'.t lh;1I p.l'oit'r;lIhl\ in 1\\ 

!loretla' lhed Ihe Ji"ease n.:une ""SontI'O" 10.1 Je ... \.'nPl" ((. PP l' II h \(;lll~ J....no\\11 Iherehlrt" 

Ihl'" d'''C;J'oC name became lht' oM;n It)P'('o lIt In\ e:'II:,!alit n In iIlJlrI' '(Ilring 11\\\\("\ l..'r in 

I,rdl..'r [(I ,l\\lid e,aggerati(lll t1fre"'pon,c.., [0""01111'(1 ;II1J (ht'~).. II".'; 1111,>rmJ.nh unJcr..,lllod Iht.: 

matrl, "'~'llring method. li .. 1 01 maJor JI':oe:a'oc" \\t'rl' iJt.'llllfitcl In.1 .nl."iud,:d In the: 1ll,lIn\ ,Ind 

u'oed to (rlJ-.'ichcck disea<;es ead other I II Idt'nlli~ h1CJII~ rl'fI.:t'lI r.:J cillllcal ... lgn ... and GW,l" 

~I repp 111 goats. pair-\l;se compari!)on oj the tile dhca-.c .... 1.\<lIIIJIII. tJl/(I/\1 \"iI"ko. I'lrllf/ 

,lnd the dl~e:ase called others) I\as condllctd according to the: l'ldlh1tl de:'o":fibed b~ \Iarlllcr 

~20031" The pair-\lise eompan-mn \\a., COntlllcteJ \\llh a gr"llp l'! 10 J....e:~ ;nfOrm,llll\ II \\i\.., 

pO':o'olble t\.l produce 1-4 indicatl)r". Rt' ... et1rcher h.1., t.:at..::gl1rlll:d Inl"c InJIGlIOrS lIlh.l :' d,'>C.I .... l· 

..:au"t:>; antl l} clinical sign .... 

lhe control diseases used I\erc QUaI'l (illangeillite) and .<;/ioko kIf tick IllfL',:>tat1l1n i.lgn':l..'IllL'nl 

~reat.:d Jlllong infonnanl b~ Je1ll0nSIfatmg the ca't: and 111:1-. 1 hi.., \\,b u ... ed In l'Ontiflll 

\\hl..'ther Intormanls undersil){)J ihL' malTl' .... Cl'flng pn'(t'Jurl' 

h\ e disea..,C':i mentioned abo\ e \\ efe repn:~ented u .. mg Jral\ mg un tht' plL'~C of hard pJpcr ,:lIltl 

pla(.:ed along the lOp '\-a,i<;' ota malri\ dra\\11 on tilL' ground I arh 01 the file di..,ra.,t'':o \\,\,,> 



tht'll ..,~ort'd again~l a 1I,>ll)1 dinKJ! "Iglh .. lI1d i.,:au..,l;' ... \'1 dht',l ........ I h ..... dlllka! "Ign .... I1lJ i.,:,W"!,.',, 

\\<.:re n::prcc;,ent ..... d using "Imrie 10i.,:;.111~ a\~l1ahk obll:~h 1;1.11 \\I.'rt: rl,!~ed Jlong Ihe .~-:l"'" '\ 
'h ... maln\ I hI;' dllli~.l1 "'1:;'11'" ~l1ld 1..llhr.'" \\t'rt· ',I'..'I!-.'J U"'IIl.:,: ..... \L·r~JJ~ I[-\Ir.' .. h II.' 

Jrrangt'menl of Ihe matri\ ,lIld 1;'3(11 dlu"lralinn \I.J~ .:\pl<.l11led II :hl.! mlOrmanb i l'r t'J..:i1 

Jhea ... e si gn llr calise..; informant'> \\t'rt' J. ... I.;t'J to "i.,:l'r!.' th: li\ ..... JI"':~t"('''I b~ til\ idm:,! a 1"11 ..... \q 

~I) IX'an'>, Th!.' Illl'fe nnrortant a rartkular "'I:;.n nr Cilll';'~' ·he ;r~:akr ,Ih: r!k ,I b('an .... 1""'I~nl.·,j 

t II \her the "cOllng prtKt'dun: \\a" ~,'rnpktt'J. IIlI11rlll,mh \\t:r ..... J~h.t'J III ~het:1.; th':lr "'U'flil'; 

Inl! ":\.lIllinn that 3-; a group. th.:~ :1gr ...... d that the ... ..: ·r..:" \\ ..... ft· '::drr~'d The "Icore.., \\t'n: 1hl.'11 

,,:.:orJed anJ addi1itlnal qU ........ tJlIJh \\er..: ;j..,h.ed hI ... 1 ~" .. ·h ...... h. "IJ1J Pfl1bl.' tht' rt.''''Plll1",,-' 

F::,>pt'ciall~ 10 elici1 additionalmfnrrnallon from tho..,(' \\hkh hate h!:,!he"l ';'C(ife" 

\Ialn\ sconng \\as repeated \\Ith I~ In"'Tl11ant<.;' grl1ur ..:nd -t·l Indl\ldual .. at \an0U.., ... 1(1. . ... ,II 

·'.\0 \\oredas_ Group SI/e.., \ilrLed fnlHl.l I,) 15 IIld1\IJu3h the klt'llli agre~rn('nt bet\\"' ..... 11 

Informant!> grolJP~ and inJI\idu~1 r;::~rlln ... t:.., \\ert' 'h"t:,,,ed U"tng "enJilll·~ codti .. -iell! ")1 

~'mcordance ( \\')(SP~S standarJ \l..'r ... il1n In ... 1989-200:1 \IJ\lmlIOl, mmimum ilnd meJlan 

\\l.' re used 10 see the dift"t:rence bel\\een mtNmant .... 

; 7 ~ "emollal ('alenciun 

matn, scoring and \\ealhl'r condllion ramfall JI"III- hlltlf.n \\.1' al ... \) repre~t'ntt"d the 

meth()dolog~ to r con",trucung the ~eil"'tln31 calendar.:. \\a~ "lInilar II thl' matn' ..,conng I ~l..:<d 

nam c'> lo r seasons and month", \\ere u.:.t'J and t'<lch "1.·,I'o<ln \\a.., ft'rre'>enred u.:.ing an l,\"lIt:t1 

placed along the top ·'\; -a,is' of the diagram. Simple linl.' illu':ltraHons of disea<.;(", and tld;<.; 

\\ae placed along the .) -a,j,,· 0 / the diagram. ~easl)n<ll .. ·,lkndar method \\a~ dont' \\ Ith gnll1p 

.1' informants from each \ illage 

~ 3.7.5 pO\(-1II0rfem amI ehmen/ 'Ign Enlllllll/lf/lU/\ (Inangulalionq 

During Participator~ ime"tigation l)1 (CPP. inrorn1~lIlt, \\t·re J~h:cd in Ntkr It") bring ... , .. '!.. 

goats from thdr flock. In most sites the infofmams camt: \\ ith case h istor~. \ lost of the CJ<;es 

\\ere Ireated \\ith o')telrac)cline and reco\ered. The Il\\ners Ihenhel\e.., lhl:."J 10 ddl1lUlI~ler 

'c1 \) tetracycline direc tl) 10 the thoracic cal it~. Rt.'( l")\ er~ from the Ji"ea'>t.' i... common 

r -, 



according to the n: ... pnnuc:nh 1 empt.:ralll rc: .1Ilt! n~"'plrahlr~ ra l(, \\crc chec)..('u 1 hl'''C gP.lh 

th ai ha\e In mlrlllal f.lngl' 01 dlll1('ai ... q;n· \\crl..' IlIlI ,wlop"Icd 11\(' ("he ... \\l.!'fC t!lund .11 

di lTercn t ... itt':-.. lempc:ratun.', re"plrah)~ fate, I'll]"'''' rate. IllUCU~ IlH,'1l1Pr,WC OJ c~e:,>. n(JJ~ 

condi tion \\en::: rcconk-d, blomJ ... all1pk \\<1'" l.tken Irtlll1 \Clil pumllln: (',hC hl:'>lor~ Ir\llll 111l' 

o\\ ne r ... \\a., ta)..cn 1'c:hlfC p\I"tllll1r!CIll ;':\.':nl11.111 '11'0. \11 Plhtlllllrlem 1..'\,1111111;11111" ... \\I..'rl..· 

conducted (llgelhl'r \\ LIIl II1hlf11hlnh and th.:~ 11,1\1..' lndl .. .ltcd k .... ('In:'> that \\I.:rc lhl'\! h'r the 

diagno ... is o t ecpl' ] hlll'i\I,,;IC thud. lung 11""Ul' Inlill IfHc rfact: an.:a III C\llhtllir,hllt:d and 

uneon"o lidmed n:glllil /i.lr a~cnt holalh-n ,Ind lun;,; it''''1 'n \\ilh 10°0 hullcrt:d It'rmalill I~'I' 

hi",J(l-pathologICi.lll''-,llllln:1I1on" \\t:fI: t<.l)..l'l1 

3 3 I{ Sample ('ollt'( I/nl/ 

3,3 8 ] Sallll/ \11ll1J'/t' C(ll/t'U/OII 

Fi\t' to lell ml 01 hhlllJ lor "eruill e\lr,lo.:tl -n \\,1:'> ":Illlc..:ted b) .!ugular \elll'pllnCllJrl' 1I ... 11lg 

stt'nle \ aclitainer tubt::'> and needlc'S, I hcn Ille Iupe I\;'" kn tor 6 ~f" in "I,lllt p. ' ... 1(11)11 III .Iill'\\ 

clolling Centrifugt' \\ ,b u"cJ (n separate ..,..:r:1 fn.llll ..:!).\~ulated hlolld ma.,., The ",UI'I.'rIlJ.t:1l11 

p0rtJ.ble gas operated n.:lngt'rall'lr anJ )..t:pt .11 -~tj l <1\ -ear h\ \t:t dinl": until tht' ... ,llllpit'" 

..;uhmilled to the '\,.:lIl\)l1al \dt:TtIl.lr~ hhlll ol il·J .'\,\,1) -r It' ... \' Daht m..luulll,:; th!.' 1'\\IlI..'r ... 

name, PA ' s, \,illage", age ... C\ anJ 11.,'..,1 IlIrl' Illtmnl..'r \\<1" rC(\lrlkJ .11 tilL' tllllL' \11 hll'lld 

..... 1.lnpling. 

3,3 8.2,"{/mple fiJI" mu.roh/O/ogfcall/H' alld h/l/PpalJIlJ!ol.!lcal {'rall/llluli,,11 

Pleural fluid \\a'l colkcted from su\pccted C.hl· ... ot ("CPI' diseased gllat Ih<.11 \\:1'" ";lLrllicd h)f 

postmortem examination I en ml pleural HUld \\,b \<I)..l.'n b) aspLrallun rhL'1l IhL' luhe \\<.h 

laheled and stored al - -l°e I(')r transportation Kepl:1I ':!O C in a local \clcrinan I.: I til ie, lInlil it 

\\a ... submilled 10 the"'" \ I 

~a<;al wabs \\ere taken trom the na ... al \:.1\ lt~ 1'1 I.:ltnlcal l ~ ,>ie).. goat... \t tir"'l tht: na ... al 

opl.'nings \\ere \\asht:d th()roughl~ \\Ith "(',lP <lnJ JI"lnf~c ted u .... mg 'lxfllll.:' tIncture Ih ... ·n 

sterile sticks rapped \\ ith cotton at one lip (\\h1(:h \\a.., )..ept under "ere\\ (upl'l'd te"t luhe) 



\\ere Inserted InIO tht: ilil,>al":;l\ It~ and rubbed Jgainst tht: \\ all.., .11 tht: mU';l'..,JI ..,urlact: Ilw 

s\\ab .. \I t: re hCpt In ~leflk tube ... _ 'ht:n lubc ... \ICfe labeled and .. h,red ,,1 ... l tn J pllnabk' 

refrigerator t, be tr,lIhr~lrteu Ple(e" ,I Ih:I'.111/":U lung \\ere C'\"":,t:J 'r,1m th..: Interl..! .... ,: 

bet\\- l'en ":Olh\l!tdi.Hed ,IIlU arptlfl:ntl~ nImH .. " "lrl';I" anollt km' st:.:fllm ... I\.t-. IheJ ,mu kept In 

.. terde .. ..:re\\ ~ urrl'd :;!.\-..., tune and .. t.-r,,:J ,II ----i l "IIlU then deep tfl'l'/L'd 

Samp le I{lr 1ll'.tl1p"lIh,)II'g.ll'al ..,tudie) \\,\-. i.ll-.en lrom hepa tl/.:J lUll":" Ih.: ... ltnpk I\.!' 

pre.,cr\ed In J ;!iJ ..... tur,,: \\lIh iO"Q bulk'red il'fllJJIIl until pnxe,>~ed 

The 'ierologh..,11 te,t and mKfllblolog .... Jil(ultll,'Ulln and gn)\\lrII111 ....... tl:;,lIh '1 \\erl' dlln..: ,II 

"\i VI and hl..,tl1P;Hlh'!I,gll,.:al e,\ammalllln ... \\l'fe p ... rlufmcd FJ.<.:u1t~ \11 \ t:ll'rln.u\ \kd'<':IIlt: 

(F \ \1).\dd'", \habJ l rll\ef ... it~ 

3.J I ('lIflil 111/01111' '(lIIll'll 

\ Iodilil."d HJ~ Ih:l, .. media \\i.1-. u ...... d l":Uitll :..: \1I01/,1t/II11O 1 hl' rrep.lf,lIltm d Ih ... llleJI 

\\as a.., de..,(rlbeJ b~ J\ll1t:'> anJ \\(lOJ .19XSI Ihe media ("ompr ....... .., 0<1',11,- ltllp(llll'nh \\hl("h 

contaln:-.. br<1in·hcart IIlfu<;illn 1-gm \\ \ I. I>lko B<1(\o 'e":'t:pI0nt: :: 5':.. n. I>lh:!) 1\.1':1.' 

Cn."l!ont.' 2 5:;rn. 0(+1· gluv"I ... t' anh~JI 1\1 ... 2:::n . .IIlJ l°Q(\\ \) n~;lr 1I1( lid mcJI<J \\h..:rl' .1 ... 

for br,'lh ":U,ltlft: \\itllc)ut 3g,lr .... :tpp!..:mt:nt ... mr,'Ilent ... n..:1 uJ ... · twr ......... ";' 11 200m1. ~1'.1~: 

e'\traCI 125°0) lOOml. PCIlI("lllln 2f)O.OOllil anJ [>,-\ O_~Q,o. Glu":I' ... e 150' !. I h..,111lI1ll J~l'(Jtl' 

:,OUllIt and pH7.6 

Culli\!tlion rrom na ... al'mah.., ."ampll' Imlf 1111 pdrtlon ormoJifil'd 1I,1~'lt...'h ... · meJium 11.\ __ 

dispen"l."d into ,,(erile "cre\\ (upped lubt: ... r·a..:h n""',11 ..,\\ahs ... ample \\a ...... n<lht."d tn pepll)nl' 

\\ater and agilated Ih')flllJghl~. then lihereJ b~ O.-l5ulll Illemhane lilll.'f fhe liltt.'feJ tl.l ... ,tI 

s\\ ab sample \\a ... ino..:ulated mill bfllth tht.:n ,r;~ubJ.ted i.1I , - C 

Thoracic fluid cultures. The Irolen pkufi~~ IlLlllb 1\ ere tha\\t:J ;'1111.1 0.5 tnt pl)tLred IIltl' .lllli 

liquid mediulll The mi'\lUre \\a ... agitated and h)llf .. erial pas ... agc ... \\"'ft' Jl'lle. IJ tmt 01 thl' 

sample lIas simultaneousl~ dl ... penseJ on soliJ media. Broth cultllre~ \\ere Incuh~lIed at r l 

\l hlle agar plate" \\ert: "-ept in an lIl..:ubatllf l\ith 5Q o CO: and hUlllldified atllllhphefc (Ill 

mainlalll the hurnidit~ \later \I a.., pla...:ed in"'lde thl' mCUbJlur). 

,7 



Tissue S ll «:Jlc lI ~ io n s ' I he 1 1~\1I~ <.;ampk ... \\~r~ chopped \\ IIh "':~rlk ... u ...... l'r ... I hen II \\J ... 

\igorou';]~ \Illa ... hed in Iml 'tl.'rik· "~!,Ifl~ "pIUIIOIl. u ... ing a nwrt.lr 11ld pt'"lk 11 \t' hun,irL'd 

micrtl lill"r III Ihl.' "u"pcn"pn \\,h Jllv<.:J Inhl broth and ,lJl equ.! .llll"IHlI dl"'pt'n"eJ {In ~(llh' 

Oll'"linllll .• 1Ilt.! hmth cullUrl' \\;1" tllLuh.lh:d'H ~ - C \\herei.l" "ohd Illl'JHl1l1 In~lIh3ll'J \\llh" 

CO:, h'r ~1I1 j,n,,'lh ..:uitun: there \\.h l'V !lrl,1 hr\lth \\ ithoul 1n,)Lulllt"h 

Follo \\ - up (If hrn th a nd "olit! l1I l'dLI ' Brolh ..:ulture ... "ere e'Lllllllh:d d,ld~ hlr l'P[,lf lh.Ul~l' 

or IlJrhidll~ 1" L\.)mp.lre Iht' gr"\\li', ,I \hlfll'/(I\I11c1 In LU[U'.;th:J ml'JllIlll <lnd \\llh .. UI 

inocululIl' (t.tltures ,u"peC'ted 01 c"Il",Unmtlll,m .... b~ thelf gn1"' .. luri"'>ldll~ '\Ithlll I\\ll Ja~, 

\\cre pa<.;,ed thrt,ugh a OA5ufll llleml'f,1I1l' jilt~r before sub culturing I hI." brlllh (ultun: \\.1" 

blind P,\\",lge In 7·10 da~\ rcgarrJIc ... , 'I turbidit~ of the 5u<;pell'lllll Ihe fJte (11 gro\\lh \)1 

\/c:c:P orgillll'l1l \\a~ compared onl~ \\ :h liM! '1.\/ O\"lpneIlfIlOfl/,k' \h '1Ill'! Illemtx-r-. ,-,I Ilk 

m~coldc ... ""du ... tcr""" gr.)\\ \\ Ithm ~-4 J1J -';S hnur'i b~ pro<.iu("lng hl~~t'r "::Hlllllll .. ·, (I t. ~mtll 111 

diamc ter). but the dl3meter (If \/u.p;.. lpnii.' ... mil~ be on l) 0.1 mill 3lier ~ 1\) :. da~ ... In("ub;IIHm 

and can nnl~ be "een h~ l"!,'w l,PSer\.lIlllll \\Ith a binocular I11lcrl..'''' Ire (lhiJlI":llurt t" ,d 

1996) \I\(oplmma Onpfll'lWIf)II/{/t' \\;:f~ ... u~pc..:ted "hen the C{llnnll:'" 1.1. ... 1-. Ihl.." .. ;Ia" ...... ·In..: ... 

egg" appearance Jnd dll nllt "'[Id, h) Itl.: ..l:,;.lf 'urfa~;e 

Solid mcdlJ \\ efe e\.dtnlllt"J c\ t.:r~ 

maglllli~Jtion Sub cuhurin~ lrom ... ,' J media \\a" made b~ tr.m ... krnn;o e\.Lhed a.:;.lf bll'"" 

thai bear .. ClIJllJl) hi nl'\\ br"lh and J.':;Jf mt'dlum b~ plI,hlllg bind, IIH.:llll,J R,,:!'l.IIt.:J Inl~r, 

ora "mglr.: ("llll,"~ Ihal h.1<.; ",pl..'..::lIi..: 11lt'·rhnl''.~I..::al"trlJl,:tllrL· \\;\', mad\,.' li,r ... I,'nu,:.! 

Ident ifica ti o n o f \t~ copla" Ill :l: T'I' lecl-tlllque \\,p., applied alter \I~..::,\pl.l'nl.l .. lT1l'! 

through consecuti\e sub culturing 10 ..:ha ractCfliC the i50late obt<lIncd \kdla \\l:re pn:ran:J 

for each hiochemical le .. t III Ihe brolh cui!ure form GIUl(l<';1;.' Ii:rnll'nliHlull. \ r~lnlr1l' 

h~dn..ll~"i,. Reduction of tt'lral(llimn nht'''phata .. c le,1 <lnd prl)leln h~drl'I~,,, 1t.."1 (pr 'It"m 

liquefactIon) biochemi(alle"'l \\ere dl ne \lter pn:paratlon ofbrulh hlr eadl hJl)!"'hel11llJlll'~1 

t\\O milliliter of biochemtlJllJenlllidliun broth \\as dl">pensed in li\e le ... 1 tllhc, wntJlntn~ 

different biochemicals for each te"t samrks. Then afler <l thorough <lglt<ltiol1 "the tC'1 bfllih 

culture O.lml taken b~ plpening and inocuiah:d into the four le ... 1 tube .... j,lr tl'lr~lZ<'11l1111 

reduclItm test ... econd brdh c,l\efcd b) rara ifin to create ana.:rohi.: Jlll1n'pherc I ;t(h 'Jl11rk 

inoculum .. \\a'i checked datl~ for ..:ntN ".·hJngL'''' of the Illedla 
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Interpre tation<; of lhe biochem ica l reacti ons re<;ulb 01 \/1l-0pflH/I/(/ 

Sn tc~ t fi rst color 

\ - G lucose ferme ntation r ink red 
, \rglllinc h~ dro l ~ sis red 

) Pho ... phat ... e nCII\ i t ~ ) dlu\\ 

1 ctrazoliurn reduction 

a~rohll: ~ ello\\ 

anaerobIC 

5. prOlcm liquefaction conr:ulated 

• \lkr ' aOI! added 

3.5. A ll l i ~ c n s Detec tion lAnnc , 3) 

:-1.'110\\ 

deep red 

. Rell 

rink nn Ihe ,urfa..:e 

rill" nn the h.'ttnlll 

IIqw.:lar.:tion 

J _~ J JmnlllllOhllldll1$l 011 Yllroc:elfu/ol(> pap!!" IDOl· MOl, 

..:oa!!Ulali\1Il 

Fl\c rnillilitt'r l)lll1l'ra':I": OUld \\il.., r\lUfeu on 1£11: lip ~ll IlItrll..:cllulp,..: ("<'" r~lr..:r fhen '<. 

\\a ... tn..:ubJ.leJ IlH 10111111. al 3" C and \\a..,heu \\llh tn' huller 'Jiinc: ,(,IUIIII I B\\ r.lr ;mlll 

It \\3' irnmer' .... J nIl· hl0dm:; butTer ~OOul rer \\ell Jnd "ept l1'r ;Onlln \\ IIIl 'I ,\\ a~H,:j(ll'n 

Ihe r.1pcr \\.:1 ... Ihl'n Iran,;ferreu to h~pefll1lnHlnt' ,,,·ra :OO~d allqLJ \\' "cr 1\ .... 1 .mJ ;I~;tin "l'pt 

Il)f ':lI1l1ther ;0111111 \\ IIh .... !Lm agilalion. 1 hen II \\;j, \\,\,l1eo U,IIl:; I B\ Ihr\· .... 11111\" I r;lI1,kr 

In III dc\dnl'ln:; 'llIUII{)11 lor 1 111111. tht'n nn,cd \\lth dl,tllkd \l,Her h ,1<'p rt:,h.;II,lIl' 

'\ppeamnce 01 n:J JIll on the lip of the ' ( rarer \\;1', (\In .... idcrl:d a' 1',',111\ t: r .... a({Il'tl :lIld \\ ')' 

ran"ed accord Ill,:! II Ihl' color Inlensil\ strong (- - ) .• l\erag.t' ( ... ). \\I.:~lk ('). '1.'~a11\t: (.J 

3.6. Comph:mcnl Fhal io n Test (C FT) 

Ihe 0 I.£- ,land~lrJ le ... 1 procedure is. '-"1Ih'\\ed t· the le,1 (OIl 20(11) I \cn IIll'LI~h Ihl' 11,."\ 

i ... reCl'IllIllCnded h~ {} II _. it-. 'en ... ill\lI~ and .... rt: ... ,I·IUI~ Ill)1 Lnuh.:.LlcJ LIe.111l ,I' Ihl: re'llit "I 

Ihl" c(\ndlt10n. \\\, Jllkrelll antigen, \\ere \I't:'.\ 'ce thclr 1t.'~1 .L,:rt:emenl I hI.' \lcl..P ~UlJ 

\/\(01'1(/\11/(/ O/llfJI,I.,\ .... ub ... p mH'OIt1t'\ \mall .. lll~\ th"\lI1e 1"!1t'I~rt:" .tIl:l;en .... h;J.\C" pct.'11 

prepared . .IIld J'I .. J ....... 1ht:,c I\\l' ,tralll' Jre \ hm lhe '111\('> .Jt:, ... llhkT nJ ... ",- rl',k! 

fAol ... "e t'l al.. L llll_tlllJ J hlJlK()urt e! of.. 199611 \:111,-", ·l 



ScreCrlmg Ie "I \\3S conducted m<,lead of dilution te,,\. rel,l ':>ample,> \\ere Ina.:11\3tl,'J <II (,0 <­

lor 30 mrnules 10 dccornplcmcnt leSI ,>cra. Ilcalllol~ IIC "~<;Iern and C{)lllplCIllCl1t C\ <lIU<.Illnll 

\\erc donI,' before te"l proper "taned I he 11,"'>1 proper <,"rn(:u h~ .rddin~ "l5pl ,cmr1~1 huller 

... olution (\I( \1) per \\ell on l l-!>haped microplatc'). Each 1:2 diluled Ie'" <.,erum \\<1" JI"pl:n"l'd 

In Juuble \\ells. Then \\or~rng dilution of allligcn \\3<; add(:d 111 (l11C ollh(: 1\\0 \\l'll" 01 .... h..:h 

te"t <;era lea\ ing. one \\ellto cro<;" chec ~ :H11icotllplcrnCnlilfil~ rCi.H..:lion" \\ Ilff..lng JrlUtlllll !,l l 

25ul compkmcnl lIas di~lributl'd on h.lp 01 n ... agenb added. ;n 1'00ch \\1.'11". ·\III.:r o.:i.lft'llil 

hotllogcni7aliol1 of mi,tllre'>. Ihe plales \lerl.' put in the ndriger:ll0r al 4 1( o\Crrllght '1."1 

mormng the platcs \\ert: placed on the bench lor at lea'>l 10minuH:,> 10 \\arm up belilfl.' 25~d 01 

hel11ol~lic "'~~lel1l lIas dispensed pe r "ell. After compielinns of rcagcm addition. plJte" "erc 

seait'd ,lith ':>ealing tape. homogenized hefo:-e plates "en.' incubated in n { for)IJ minute .... 

under slo\\ agitation and ll1 o i':>\ure condition. Before fl.'Jding Ihe- n.:sulb. Iht: rlatl.' .... \\1..'fC kit In 

[he refrigerator at 4 C. for ,>ome tim~ .. III order to allo\\ non-I~<.,ed cell .. tn ..,cnk PO ... ill\C 

rea("tions \\I..'re indicated b~ [Ill.' ab .... ence ofhea!l1ol~ .... i" or pft:"I..'l1le of "i,'"ditllCtH (11 '.RBe. and 

negJ[lH' n:Jdtlln.., b~ Ihe heJtlltll~':>t.., 01 ",Rile <"Imtlar pro("l'ddre" h;\\t' hl'cil u"C,l IIlf h'llh 

anlt;;ell.., (.\/n P anJ\llIlfII.\'(·) t'"eptlh.:H \\Off..lng dlluiHln III :miq.!I..·n" \\(:rt· I 20.111..1 140 !\11" 

\I, P and \IIIIIII.\'( . rl..·"re..:t1\cI~ 

1 " hie 5. I <1~{llH {lflhl.' 1111..:rol'l.1IC<" for (TI le"l 

~ ----, 1 14 j (, ~ q III II Ie . 
~-

\ I I- , ,. 3 " . J J ~ - , " " '" ~ 

Il 7 7 S ~ <) 9 10 III II II I: Ie - - + • 
( 13 I -

" 
14 14 15 15 16 16 I· I· , IS 

D 19 1'1 20 "0 21 ' I " " , -.' ,-.' 2..i c4 

r- 25 25 26 26 "7 '7 "8 :!R 29 29 ~II ;0 ..... 
I 31 .; I ,2 -, ' . 1) 33 3~ 3~ 35 

,. , ' ,I' 'h 
(, 37 .n ,S .,8 39 3<) 40 411 41 41 I: 4c 

--
\I 43 43 ' 44 44' ~5 ·15 ' 46 ..t6' 4· 4·' lS 4,' 

,---
RI1\\" u .... cd Itl no" .... o.:hc("~ anti t·lllllrh:mCl1lilrit~ re;)diPll .... 

J .- . Co mpetili\!" 1· 1 I, \ (", ' I I ;' \ ). 

rhe malenal" u..,eJ 1.'1 0.:111 ..... \ ~il \\en: "bt<llrll.'d Iflllll ( If{ \1)-1 \1\ I 11;1I11·C 1111.: :;uIJI..'llllI.." 



'lune P(1)"I~n:nc micro rla l~ (U -I)pe). anllg~n \ \ <1" I.:oah;.'d III all \\cll.., nt the 1ll11.:f{l plate" 

o\ernight al "'-l '(' Ihen the coated platc" \\~n: \\a,>h~d \\ lI h Ph')'irhall' butkr "',llinl' \\llh 

I \\cen20 (PB':;] ) 1\\1\ IImc.., B ~fl.l re [c..,[ pn'pt'r ... tuneJ. prt.'-plah> \\tT..: pr,,:pMl'd dnJ in till' 

pre-plat..: 11111.:ro pbtl..' IOOul pcr \\ell blodlllg hulkr Jilucnt-. ,\i'p..:n,..:J I ILd I.f the threl,." 

control '>ample ... \\..:rc JI..,p..:n ... ed on designed rlace.., htrllllg PO'Iillll'. \\ed!.. Pl.hlll\C dllli"::lIntn)1 

n..:gal1\c) ,b II I::> "llll\\l1 In Ia~ (lut belo\\. Ih..:n le'>l ..,cr.1 ... ampl..: ... (lj Iltl added III Ih..: r..:mainillt! 

\\cll..; \\ Inking dtlutlnn ... 01' \I ab dispen..,ed in all pn:-platc le ... [ wruill ,lIld t.:l1ntr!\1 \\cll" e\..::cpl 

tIll cnn.lug.HC ClIIHrll1. 1Il"lc.ld dilution hull',,:r JI"'l'l'n"cJ in tht' \\dl ... )j ... "Illtl!-! .Ih> I "111,-

l11ulll..::hanncl piPl'l1e mi\tllfc", of te..,t ..,crll1Il \ IJb \\t'rc Ir;m..,krre,! tr,1II1 Ih .... rrc-pl.HC h1 lht' 

coaled plate Ihr.: rla t ~.., Incubated for one twur al ,7l under gCl1lk aglt<ltl1111 \her \\J<.,hing 

\\ilh PRe;; Jl1Ii-.pet.:ie'> 1.:\11l.1ugale·sub<,trate \\ere added al r("commended \\11rklng dilution and 

incubated tor 30l11in al ,7 C under ge nt le agitation \\ a ... hed and Jrlel.! i"nlll)\\cd b\\ rc\elaU\11l 

..,olulion di'irenS\:"d 111 all \\ell ... qa~ for IOmin 1I1\ldt: 17·( im:L1hatl 'n \\ hen Ihl' IllTle dap"c" 

... toppmg ..,~\llIlion added per \\ell.<. and hl)l\logent/ed gentl~ 1 hen re.llI.l1 J;flnm ( \nl1!.'\-O 

fa ble 6. I .l~lllil ollhe nll~ro pl<l le!> lor t.:E-Llc" \ 

, 5 (, 8 ., 10 11 1, 
.\ l, l, , 3 j , 

" 
, 

" 10 ----
20 

+ 
30 

[J l P-- ("P 

l (I' - Cpo . 
11 
,1 , 

-'-
1) (P CP .~ I j(j 

;0 
(,O 

70 

1: (1)- CP-
~ 

1 \ lab . \Iab 

l, \1.lb \IJO 

j1 t 

-'---+ + 
51 .+ + 
61 

11 Cn Cn -1 80 -
Cc- conjug<lte: ("(>-- ... tmng po~iti\e: Cp .... \\erlk PO\l (1\i,'": Cn t.:~)11Ir\)111t'.;.l1l\l' 

:\ l<lb= monoclonal antibod~ 

3.8. His topat holog ic;11 c~a mil1atio n 

fi~::.ue 'lalllple::. ..::olle~ted frolll the licld \\ere pfl)(e'l:.ed ,IIlJ l.'\ill11llh:J 1.)11,1\\ Illg 

histCIPJttllllogical procedure .... <lccording W Lee..,on and I eeSllJ1 !19Rll fhe il!:l11aIO\~lin. 

el):,H1 :.talll procedure ... \\cre applied J I:\illlllll (Jeh)Jnlllon ... fearlng and Illlprl°g.natl\\n, 
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l "1111lna[I0I1 ,mJ In!.:rrr~tJtI0n oftl<,~ue "~'dIPIl": hcrn~lh"~ltn ard C"'111 .. t.llth \\l'rC tl' .. ed and 

nud~ar "lnh.lllrL·" ,I ..:ells ... tamed dar" flUTrle I'T hllll:. and rr;ldILIII~ .111 ..:)lnr1a<,\lm: 

,tflicllIrc .. ,lIld 111I1.·r~eIl1lIar ,ub<;tancc ... .:Irc q,lIlled PH1" I hen .. l.lIned II" It: "l'CliPll' \\;1" 

c\amined I,,'T dhLr , ... h:rl'>tl( le,ion ... 01 C( PI' Ink...!1l11l. \\hidl \\.1' .h.tllo.: . .:rlllihnl1I1U'> hI 

chrl)nic litmIHH1 L· ... '111 ... PICUTopneUmL11llii \\!lh Inliltrale.., \.JI " ... ·r')lihnn~'u" flUid am! 

lllt1amm;l1m~ ..:ell .... mainl) neutrophil<;. In the ,ll\c .. ,II. hrtlllL'hlnk' Ink'r'1I11.l1 'Crtal' .1l1d 

!)uhpleural t(lnnt'I.;\I\l· tl"'''Ut..' (N icholas. 2002) 

3.9. nata \ua l\"l" 

PJrticirah)r~ dl"C .. b': 1Il\ c<.,tigation and que'>tilllln,llrt: J.lI,\ tollett.:d Ir,'1ll lic J .\CfC ellh:rcJ in 

\IICro"ol! l'\(c l "pr;.:.ld"h ~e1. The data \,cre e:dut'd .1' fe:quin:d alter ,ulllm,lril.lilllll Jnd ,,~nl­

pre\alen..:e tOol'lIlti '15()o conlid~nce IIltt'nal ;lIla'~'I' \\l'n: pcrfnrnh:,i I,' !...:~t'ernl..'''t f...arra 

h~ -.,p,),) "'1)1!\\t!re I ">P..., .... Inc. 1989-1002 L "> \) \1.:r'I,'n II s,n illlllhel\l" ".r~·"'I1l~nt nL'l\\t:t:n 

part i(i palnr~ ~r\ lUp Jnd inti i\ idua I d i!)c liS, ion R i ,I,. I a(i(lf ... a~ilJn"'l th .. : \ 11Ib.:- 111 .... \\ eTt: ilna I~ It'd 

u'otng Pearwn Chl-"YLltlrc. uni\ariafC and multiple: Illghlic rt'grt:\<'hll1' ~~ .... , \ 1\_7 (\ 1 \T-\ 

"lll!\\arc. '>1 \ 1 \ {,)rpllration. Te\as. 7n45 l ",\\ R· ... {)1i "arc \\,1'> 1I,t'd \\ "l·kct Ihl..' Pe,t 

lilted Ilwlkl 

\\ ' (Kendalr ... (odli..:ienl of concordance) range ... tnllll II tf'd The higher Ih.: \,jllie of \\ i .. the: 

highe:r the: agrecment amongst the informants \,,:cNthng 10 (Tlth.al \ alue' li,lr f...entlall' ... 

t'oe:fticlent con":llrdance (W) pro\ ided b~ Seigel Jnd (J'icllan Ii Ql)41 ilgrt:,:mcnt \\as leTmcd 

a ... \\eak . modt'ratc and good if W= \allle" "ert: !t", than 0.26. hl.'t\\cCIl () ~f' Jnd OJStp·,O.o:,) 

and greater than fJ ;8(p<0,01 to < 0.001). re"pccl l\d~ Kappa rang<;." het\\t't'll I tCPlllplel1,;'" 

agreement) 10 O(agreemcm is equal to that t"pe:deJ b) chancel 11 11 I" Ile:;at l\t' 'alue. 

indicate,) agret'ment les" than I::. e.\peeled h~ chance: \rbilrar~. bl·rHJmllrl.., Il1T C\ aluatlllg 

obscneu Kapp" ,,,luI.' aTC: >0.81 (almo!)t pi..'Tf\.'..:I i1greemerH l. 0..(>1·0 SO (<;uh ... wntial 

agreement). OAI· 0.6 (moderatc agreement). 0.21-0.4 (fair Jgn:cl1lt'IlU ()·O.2 t"lIghl 

agreement) :tnd 0 (poor ag reelllent) (Thrtlsfield. lQq',) 



-1 . 1. Pal"licipalo n di'l'a<; e in\CSliu:llio n 
. " 

-I I I )/1( If)· ,. (01/1111//( 11II/)u/"lal/c t' 01 (1f1(1/.\ III I'll "ura/will \ 11\,,/ '<1/111/11":' IIh'lI 

Partl(lralpr~ Ill\l',lIg.Hll1n and que"li(\nn~lIrt: "lIr\l'~ IIldic.:HCd th.11 ,,:(\.Ih .Ire Ill1r~lrtant 

ammal .. alnl,"~ 11\.: .. t,·ck 'pecies. Out 11 'IX I"l'''p'llldcllh tWin mi\.t.:J 1.111111\" .lrl'.,-l""T {9-l°,j \11 

the re..,rwndenh 1~rt.:l·d thai goab are drou~ht n:'I .. tulCe and d\.l ha\e 1ll,lrkcl prcfcrcnct' lor 

immediate c..l"h Ilt.:cu and somet ime .. for meal ,,:on"lII11ptl\)I1<.;: \\ here.!" III p,htoral area a 

number 01 u"(:,, \\ert.: It"tcd through the technlqlll.: calkd pnrtlcipJtl'r~ rUfal Jppmhal rnetlwth 

25 

'" 
21 5 

0 

" 20 , - 5 
• 0 
0 

€ 15 13 
0 
Q. 
0 
" 10 Q. 

13 5 
12 

10 

" .-
0 

5 
" • " " o 

0 

uses of gaots in pasto ra l areas 

The mcJian !.ho\\.., that kerno (do\\r}) \\ith the 11l1llilllUIn .md 11I3\.II11UI11 of H-:;6I, l/i/(/cJa 

( .. ollfce llf Income) \\lth Ihe minimum and IllJ\.lmum 01 (1-1-361. "llurce lit" tl)llJ \\ IIh Ihe 

minimum ,md ma\.imulll of (O.:.q l. L '/In-a (treatmelll f(lr jaundice) \\ llh Ihl" 1l1111l1ll111ll and 

ma\.imum of (-1- 40). funeral cerel1lon~ \\ ith Ihe minimum and 11a\.unurn l,l (0-16), w,\. \\ IIh 

tht' minimum and ma\.imulll of (0-16) and other<; \\ith the mininuull and ma\.IIllUITl llf ,--



sho\\ n nn Ih~ (Fig I). I h.1\\~\ er. de"plle Ih~lr \alues. go~m d(\ n,1\ I..' ill-liN hl'alth con~,(r<llnl'" 

3gg.r;l\al~U h~ II1"uftici~1lI \elerinar~ lO'rihlnh,:tllr~ ... amlillan rll1\\l'r 111 thl' M~il 

\1.:lIn uhca ... ~ ... that \\cre mentll'TleJ t'l\ r.hl,'rali ... ", and 1ll"L'J I. rllllll~ Jrt.'"'h 'Ire: 1i ... leJ hd,,\\ 

tl\IlI;lgl~'U'" t apnne PleuropnCUIll,'1l1.1 \I..n;:r: Illile: ..... 1IlU til.:/.. Init.· ... lath'll ... har~ the: hl;:he ... 1 

percL'ludgl' .1 ... ct11llparcJ tn the lliher ~lI"'''',I''''''' 

\n1t)n~ Ihl' li ... 1 01 di'>ea<.,e'> menthmeJ 1l,lt>le 71 dUring thl· rdrth ... ipJIOr~ dl ... ea~e ~ear..:h. 

ehJn.:e \\;1'0. ;!I\t:n lor dirferent mwrmant ~rptlrh IIll'rJer III prlimll/l' :J.: ... tlrJIIl~ 10 the ... e\erit~ 

tIl tilt: JI'>I'.I",1' Iha\ i.lfleet... thclr :('JI'-. Il~· lir ... t fi.'Uf Ji"'L',I"'L' 1.."1'1'.lll'dl~ IllL'lltloneJ h~ thL· 

(OI11I1HII1I\II..'''' and ·'other..,·· t:Jleg.or~ \\t:rl' U"'l'J for further !O\\." ... ugallllll. [)1 ... I'J ... e~ \hal \\L'fl.." 

menll \lIed JrL' ,'ompo (CCPP). c}mlf'i Ill,lllge Illltr:) ..... It"·'1 Illd, Illk"'lali(1n) 1'/1"1\, 

(diarrheal ... ~ nJrome) and other .... 

Tabll' - . I ! .. h t'fg.o<ll Jio:;ca .. c" rnenll~)fled h~ the Ct\llllllunitic .. J·IJ Ihl'll" \l't~rlllilf~ equj\;lknt 
III I I a III Iller .Jnu Henna l\el1lJ~ \\Ored,h (11 .... \uth Om, ltllle \er: hI I k-.: ~IJ()-l 

I '-':Jl nam~ 

Vl/af'/'11 

Sj/(J~ "lIIl· kl' \t' 

HNdltd 

Ellilml' 

80\/.-0 

G(")JI cntlle 

GJJt '>heep. C.lll k 

Goal'- t:a!tl~ 

Goat... "heep t:aHle 

G0<li" cattle 

Goal":. cank 

Cattle goaL sheep 

GoaL'cattle 

Human t:anle goal .... h~cp 

Goat sheep 

~qlll\Jkll'" 

Cl PI' ( Bi'P 

o );urhca I \~ llJrllllle 

11-':1.. Ink ·latlllll 

F Illt rot 

Intern~11 rJra ... lI~ 

Jaundlct.' 

-"\nthrJ'\ 

Or! ,'ID 

Dunng g.roup uiscuo:;sion ma.·lor goal dl,>~'a .... e" menllf)neJ \\ert.' .... lIllIlar ,lI1hlng ~fl'lIP~ C,\-':L'Pt 

that Ji,ea"e called Ell1lm" (anthra,\) \\a\ ~mphaslzt"u b~ le\\ d-f(lUP" a" an mlport~mt gll<lh 

dise~ht" Dut.' to disagreement bet\\een g.h")UP" about FII11I1/(I. II h,h Peen IIlduded 10 thl' 

di'iea"e \!.rnup called 'othcr .. · tnr further re"eMt..:h J(II\ II~ -\(~\'rdlllg t\"l rn\pnrli\1nal piling 



"ho\\r.:J thai [he highc"l mr.:tilan \\Ith theIr 1ll1ll1l11Um .1Ilt! m;\\llllUm \alm.' lll"""enI;"J \\;1'" 

19( 16··nl. 17( 7·-11). 1-1 5( 8-2-11. C) )( -I·ll) ,lIld ! I, ,1-211 hiT tlN',N: \IIIIII'() {jl/U/I/ ..".hllkll 

1'11"/1,/ and dl~r.:a ... 1;" c31kJ Illhr.:r ... ·. rr.:"'rl;'(\I\,,:I~ -lhc mlnlmUIll <lnd mJ\IIlHlI11 \altl ...... 'I 

l~lmmJ IICTr.: (0-:'5) 

35 

30 29 
'" 27 c 

"Q. 25 
0 

5 
E 20 

° "- ,. 5 o medIan 

° -15 
"-
'0 " 95 
c 10 

0 
0 

0 " 0 

" 5 

0 
0 

;f0 ..,' ~o d' ", <-' "Q ," ",,,<f" " 'v"{' ~~ q'<:' 0' 
",0 0 

local name of the disease 

Fi!!ure 2. \laJar Ji ... ca ... c ... 01 ::;llab lhlll:; PTl'r' nl"n.d r !l:.: i'-: .. llnr.:d tr,,)111 ;.!fllUjl dl ... \.U ...... I' 11 

tn I ~ grl'llps) in Harnlllt'r <uld I:knna bCIll;\~ ',,,r{'(1 1\ ..., .lth ()mp/lmr.: 

Rl;"sults obtained from mdl'luual and group In!onnaru ... · UI ... Cll .... .;ivll ah\)lI! di"C'i.l ... r.: "'lgn". 

dlSl;"3"'e cause~ and disea~c ... ea<;onal calendar ... \\err.: summaTlled in f:lgllTCS 3-7 \grC:C:Illt'lli 

het\\ec:n informants \\as catr.:gorized a<:. ·"e'lk . 'm("!JcrJtt" Jnd 'good' \,,:u..lrdll1g tl"! niti..:al 

\a11l6 for Kendall's coct1iclcnt concordance (\\ I prl)\ Idc:J r.} 'cigel and (a"tdlan f 19941 

The re ... ults of Illatri, seoTlng lor disease si£n ...... hlmt'J dOlld k\l;'l of ag.rr.:c:mr.:llt 1\\ ·0.39-

O.9Q) bl;'t\\een l~ informant groups for the dbt'd':lt' .,I!:'n ... (I ig-31 Tht' ~1.:1."!rl;'''' <IlllK<1tcJ tl) tht' 

cOlllr~)1 d"cases indicated th<.11 informanb undt:r.,tol1d the ... cnring method For 1I,..,I<1ncc. Qlla'" 

(mange mite) recei"ed high scores for Itching and ,ho~ (tid) re.:ei\cJ \er~ Iv\\ ,<':llrt''' fllr 

Itchm£. e\r.:n though it i.., r.:\tr.:rnal para ... ite The dl ... ca.,r.: calkd I'lrl\(I \\a ... a ...... llu<lted \\lIh 



diarrhea & ')udden death I-urther probing que"llonlllg abl)u t the "Igll" II I ?mHl "!l()\\cd Ihal 

mformant' \\ef(," ahle 1\\ dltkn.'lltlale "udden Je;lIh due 10 FIII/IIIII III Iht' I.<I'C III flll/IIIII 

hu man bClIlg bel:nme "II.:" II Ihe cafLJ." ... \\;\' ((In'UlllL'J InllmnJ.nl ... taleu Ih.1l 'rken .Ii", 

l">e"::Onle" enlarged and hlceJIIl!; trom natllrJ.1 'nlit:e ... e' .... h_ 

Ihe re!)U II ... o fm alfl' 'I.'llnng h)r dl'>ea"e ( .. w,"e" ... hl.l\\ed nhldc ratl.' to gnod Ic\d" II I .lg rcclllt.'IU 

1\\ =0.3 7.0.68) aml)llg I ~ 1Il1~'rmJnt gn'lur" (1Ig~) Ihe 'Ll're allot:ated 10 the clIntrl,.11 JI'ca,('", 

I11dicated tha t info fll1Jnb Undef'ltood Ihc 'coring 1llt.:llwJ h)r e,ample. _,'Oil/PO I( CPP). dlld 

{Jill/hi (\IJ.nge mite) rct:el\eJ high "(llrc ... for IIllrll.,lU('iI(11l nl" .,i,;" gD<l.I'; ,1'1 C:lU"C III dl'L';hL' 

\larkeung !) ite ab0 ren'l\cd high ... nlre ... a., .1 (;llI'C ,IT (CPP and \1.1I1gL· Illlt..; ... lurtht.:r 

probing questioning rC\l."akd Ihal the.,c t\\ O dhca"e" an: Iran51llllteU b~ direct (lI nlnC! Inlill 

.,ick animals. The intormanh ... aid thai grJzlIlg and \\Jteflng !)l le abo contributc a ... the LalhC 

of disease occurren.:c 
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of concordance (-· -P<O.OOI J. The blad.. dot') rern: .. ent the m~dian .. con .... I he.: \1 il1 I IllUIll and 
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' '''' I ~ mtoflllLlnl groups In ea~h group r;lIlgl" [)f·L \' mt.'mber" In\, h t.'d \\ f..... endall'" 
coeflil.lem Pi' (llilCOrdance ( ... P~O.Ol .• ,- P II.OUI). I hI.' t'tla(k J,It-. reprl.· ... em the lTlt'uiall 

scorc~ Ih,l! \\crt' used du rin g tht' ilwtrl \ "I.orlng Th\.' mirllllllllll Jnd 1ll"1\lllllllll ... (orc:., are 
sht)\\ 11 In parenthe ... is Hammer· Benna \\ nnh are sllt'\\ n in Ito!,> \ 

Sea ... llllal calendar for go:lt dl,ea'ie ... art.' 'h\1\\11 in Ilg·~ lhc ... e r.: ... ult-. \\efe o[ltJ.lIlt'd Ir("un Ihl' 

discll ...... lon \\ Ilh mlormant grc.up". and lJl.'ntll~ ing "'I.':hpnal laknJ.lr a(l"md1ll~ til tht' 1"l.al 

percep\lj'n~ 

derenJ ... ,In r.unrail imen~it~ and Il"lld retreat-. \\I.·ft' nl'I"I\1.II1I'" m31n lad,1r" I~ I 

cla ...... lti..:au\lll I he~ haH' Tc-c;r,)ndt'J 111;11 ,rllIH>'>1 h'f all .!I"'ea"l· ...... TIP; \\l'rl' hl:;,ht.'''l lh1!1I1~ 

Bergl and (J,dlhl'I"gf Scoring \\a~ null al \//1/11 ,:>e~l"'\m <lnd \er: 111:111 "'CPrt' \\t:fl' nh"er\t'd.ll 



I11mc lo\\urd, lhl;lr sellicmeni are3 dUring rUII)~ ~ea .. on hl.'causl.' kt.'li 1-; ,'\t\!lahk and 11\1.',,1\1":1-. 

3rc l11o\ed a\\a~ from Iheir \J!1a~e, dunng 81111110 fJr~ ,ea'l.)nl \1e.1Il ramlall of Ihree ~I.·.lh 

,2002·200.,., d,lI.! \\ ere I l}.l .:: '- ~ - -", -9. I 8 and 6 7.r; mm in "1.',1'('11 lit r1!1 \"'/11 (",,",\ P" 

Jnd Emma. t."redl\t.'I~ 1 hree \e3r" mean I11l)nlhl~ 3mtllell1 Il'lllrl'r,llln,: In the 3rC<I \\.1' 

(],' (). m<l,mllllll 1t.'l1lperallire \\<1" re":l1rJed III reb (,16 ( I .!IlJ IIlIlHnHlIll 1c;'lllperaillrl' 
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J I 5 IlIcIlI'icllllll i"(!I/'OIII('\ IIII' d,Il,Wt' I('<fl/I 

III Crtl ...... chel.:l.. Ihe fL'''plln ... e" ~l! gnlup di<'ClJ"<;ll11l lort~ -illur mdl\ luual ... Pilfll~·IP;lh.:d 

"L'par:llel~ In 1ll.11f1' 'icorlll,:! Illf dhCU ... C I.:.IU ... C'" and "'gll'i. Intll\ Idll,lI maIn, ,,<.:oring tilr dl"L';'''C 

""gn" \h{l\\cU \\cal... !l1pdl'rJh.' \II :,!ll(lU !e\d III agfet"lllcIH 1\\ fl.2 -II XIJ) alllong ~·I Ind!\ IUIl,lt 

mllxmanh \\ cal-. agreeml'nl "h\'\\ed lilT JI\ea ... e "gn a" \le'ght I,)", 1\\ fl ~ 1) and nWdl'r.lh.: 

,lgrcCIllCnl \lCTC 'it'en for "I'C.I\l' 'ilgn'i .1" 11;1\al ui\l.:ilargc. reuuced ,lpP .... II1C ,lilt! ahtlrlltlll ,II 

\\ 'O.~ R. 0 . .1"" .lIld ().;~. rc'rc..tl\d~ I .If r(IIHind~ llh'iL'f\ahk ,:llIll(,tI "'g'1'> ........ llnl1~ \\,1' 

1.:llrrt" ... ponJing II ilh gmup dh.:tI,,\l(ln. ( llnlTlll di:-.t"a ... c.., lil..c (!/l/III/ t \\;mgl' Illllc) ,lilt! \h/l~11 

(lid .... ) -,:coring for rc<,peell\c,: di ....... ;t'>c signs I1ldicated thaI infofllhlnh under ... lnod the \({lflll:! 

method fhe di'ica..,c calkJ 1'/1'1\(/ ... coreJ high for diarrhl'<l "gn ... Jnd \uud .... n Ul'alh Ii Utl .... .,n·' 

;llll'u human Illhc (ar..:a" \\,\" .... on.,urncu lInlil..e tht' .,o-calkd r./lI/lIIlI. \\haL' 11 can ",II 
human being If lhe earea..,.., \\;1" ..:()n"um~u rhe re"p(ln"'l' obIaincd irom Inui\ Idual" "hll\ll.'d 

"lll1ilaril~ \\ith lhal (Ii gfllUp dl ... UI.,.,lt1lh and in both I.:,he" k\d ,.f agrel:!ml.'lH h 11I:;hl~ 

.:Juse or di"casc oCl.:urrenn.' 
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Figure 6. Summarized matrJ\ -scoring results of major goal disease~ anJ then ~ign ... ha<.,ed on 
indi\ idual respon"c<;. 

' c=c-i4: \\'=Kendall"s Coellie lent concordance is (*P<O.05: .. ·P<O.O I .. . .. P<OOO 1) [ he hlac~ 
dots are median of<;coring. \linimulTl and maximum represented in parenthesi,>. Hammer­
Benna \\ords \\T1Hen in iralie\ 
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RCO"lPtlO"ICO"l \It llpcn cnded ;'Ino cJll'.,ed "I[rll ... 1tJn:u qll~\tlonni.lln: ... unl'~ \\l're r~'llrded [r(11ll 

... ekdcoo \\OfL'Ja ... lIt' Gall1\1 (Jl1ffa IllllC"I 11\ Il1I\cd lanlllng arca \ h'I;11 III '-'X farme r .. \\con: 

Indl\ldu;1ll~ ,bht.'d ;lnOU1 major gOat 01,,1.'<1"11.: In thclr localil\ Ihl' f\""IpI1n"'l'''' llbtained \\erc 

recllrdeJ. the Irl''-lllcnuc' llf re.:.pon ..... h'r .. ;1.:11 dl ... \.'a~e \\efc ..tnhl'~1 ,11lU (( I'P Go/r;Jw 

\l.lIl~e 1ll1h.'''I_I(Ullldn Ir~rJnthomia"l'''' f,lIlk~'J I _ 2 ,md Y . fI: ... rcdl\L"I~ t \nllc-,,-)) 

In .IJJltl<ln hI Tnall1r dl ... ca .... c .... infl)rmanh .J\l' n: ... pt'nded an\lut~' ,k 1.1.:tl\r ... J'>'>tl(;ated \\l1h 

thl' \1 ... curreIKL" nf CCpp [-,1I..:h respondent .Inked lihl I11.Hn (",UhC'" \I! JI"e;I"'C th~n folk)\\ed 

b~ [he IIl"\1 I.:<lU\c .... The "Cl'fl"'> "ere COllll'lkd ,I'> frequl"nc~ of r,,""pI1n"!..',> and then Ihe di ... ea,l' 

"lill ha ... hlghe,,1 "C,Xl" \\a\ r;mked fir'it Il\tr"Ju~lItln Ilf \id ... tock \\;1'> ranked lir"l( and gfaLing 

'iitl.' rallhed a.;, ';oecond C3U.;,e (If di.;,e'be "Ipre"Jd and won Contr .... 1 Illl.:a"ure" \\ere mainl~ b~ 

treating the Jnt1ll31s ano fl"dlo\\ ed b~ \3L·':1I1.ltillll \larketmg '1 hl.'Jlth~ Jnlmal-, In l"coar \11 

JI"~a,,e a" \\cll <1 ....... egn:gallon of sid from health~ ('He<; arc also rr'ldkl.'d 

-I ;l hlr 9. \lajN ~;'I L1..,e,> l)j dic;;easc ol1thrt".I).. resp(lnoed b~ GJml\(n1Ila Ullllllllllli tie" 11 .... 111£ 

ql1(.""iI(lnnJ1ft~ "un e~ 

(If;l/ I 11z. .. ill"" 

\\ t:l .... e:t ... ,'11 

(hef~'rt'\\dlng 

I.,i~~ .... w-:k inifOdllction 

Olht:rs (gilt. purchase) 

~ . 2 . B:lcteriologica l iso l:l1ion 

fre4uen("~ 

,~ 

35 

31 

II 

19 

Ran).. 

J 

, 

; 

6 

(lut of [he tlltal l~ culture". 7 (50%) bf(lth ('l1lll1n~ .. and the corre"pIlIlJlng 7 (5()Oo) plalc'> had 

"lgn"l llt \I\coplmmll gro\\ths. Those plate" thai .... ho\\cd \h'(/I"lIl/11tI grlmth \,ere agam 

-:l1hured In br,'th and solid media. \Iter J number "I ri.i'>sage~. llllle" \\Ith den'>l' I.:CIlIt'r Of 

nipple .. haped morphol(lg~ \\ ere cloned The i'inlaled \I\coploll/l(l gro\\lh \\ a... further 

ch,lraclerl7ed b~ biochelllll.:al and immunobinJing 011 nitfllcelluL, ... e pilpcrdol biN ((;-<,,1 

~~ 



\ l ~\:opla"f11a ~ulturc r~,uh, tr\Hll n'hal'\\,lh" thllra':l~ tlullk .mJ lun~ u"uc in li4ll1J JnJ 
",)Iid m~dia 

Culture' 
\1\cop Grlmth 
( 1OIallllnation 

',",II ""\\'-1(1:­

Broth Pbi~ 

f, (, 

) 

I hl·ra.:i~ Iluid, 
Br.11h PI.li~ 

~ 4 

, , 

1.1Int: Ih'tll .. ' 

Broi') pldil' 
~ ~ , , 
, 

r \11.11 

BrIJlh pl,H~: 

1 ~ 1~ 
, 

~ (, 

; 

\eH'n Isolate,> \\ere cloned trom th~ ,;\Illple.., Cliitlired and th!," l',obte .. \\ere LI"ed I\)T 

PI,I..:i1emical iden l tlicalton ot th~ lield ,lrarn\lllhe hi lal!,", fermented ~llIco'e and reduced 

h.:tra/lllium in hoth aembi..: .lnd <In<l~r'lbt... Jlml"rhere \1' I'OI'Hl" ..,ho\\~J negall\e 

phI1'phata~e actl\il~ and h~Jrol~~I" 01 arginine .\It ,It Ihe I,olale, illcludmg the conlwl 

li4ueL1ction \\ere not pr0dll\.:~J th~ PWIt.'IIl;\>. ,11\\\\1\ III tahle 10 

.... ,unrk ... Ihat \\~Te characlerilt.'d b~ tlillch~ml":~ll le,1 \\erc further ,ubJc.::tcd tll dL11 bIOI I~>'( 

u'lng\/nP monl).:k)nal allllh,1d~ 10 (t1nrirm \\helhl'r the I,,)lale, hJ\c \/nP anllg.en fir IlP\ 

IPdLllllaraL ('{ aI., 1c)91, IlllUlnarat. el II/ '9l/~1 Im.:c nnJth .. ,:uhure' rnllll IIH1r,KIL thud, 

.,lrigln and broth cuhure !mlll lung t" ... u~ ~'n~!.In \\cr~' Inund tll be rO'111\ c for Jot bitl( ,II 

tllfli:rent IIllenslt~ rhOra(l( tluld origin ... \\crc ... tTt n~ rosltIH:'" and uther, \\ert: 1110JerJ.11' 

\0 \\eak positi\e~ BUI broth culture, frc'nl na,al ... \\Jb \'\ngin \\ere not pmill\t: a ... sho\\n in 

fig S 



I( .~' r ... '( .I/"IiUIl) 

~ 111_'01.111(11\ ;,tlr \ r~dlh .. (I In h 
I " 

ung U"rl.'l1 11'11 

[hur,IUl' Illlld-2 

• 

Figurl' S. Pi~lun ... "I 1\\" IIllIllUlhloinJ: :: (1IIr, ~~. IU < (llpl.·f (1i0111 111 ... ' 11.'11 It the l"l,,:rli1 

h\o Ihorae!!: fluid 'figlll .... "lh)\\1I1g "If' 'lit' (- ,,: 'I r .... Ull1!l1g mlt:n'ill~ fn'IllII'~ kit ",d ... '. 

1lt:"\1 1\1Ihe'iI.' Ihret: I:" ... nfr.lrl.'r dl'l.'"n·' ,h"" 
~\all1rn~ ob"t:f\ I.:d 1\1;.'\.1 10 l.'lllr l ~ ~1;lin1r~\ - ) 

.... l.nlnll ,,1:lIning t1p .... ..:n t'd 

,\11' " nln~ lilll(l\\t:J p~ Ilwdcr.i!t ... ,Ih'r 
\1 Tll~ ~ 11.1 Ifng.hl ~IJ(' Ill·~atl\1.' .\IlL! P""II)\\.· 



-123 I-II\/opwh%gical eWlIlIlIwrUJ/1 

l issu~ .. amplt:~ frurn lung \\t:H: .... laincJ \\ ilb hemalo'\~ 1m eosin staining and ob~cr\cd tinder 

binocular microscope. 1 he predol11lJl Jn t lc<;l\lO \\a~ congc"ed ah enlar "epla r he \\all .. oIthl' 

aheolar septa \\ ere thidened and Inf ;t raled \\llh ncutrophib and librin 

~ . 3 . !'!('ro log~ 

-13 I Sero-pre,·ulellC'e of CC?? mtl'U/I1f/ III I!OO/\ lIlId II/e('p wtn[.: eFT 

A total of 1033 goat ~era and 80 ~heep ... era \'ere coHec tcu from "elec ted lIo/"erltll \11 

samples \\ere le::,ted for th~ prcsen~e II serum antibodil'" against CCPP infection using (II 

\\i lh\/cc? and \ /mm.'·c antigen ... _ Th.· rre\3lence \\Crl' 170 (166~O o) and ~25 (21.78°0) III 

goat sera. and 55 (68.75°·0) and 58 , -~ .:; . ',I ... ero po~iti\e in sheep ~era. for\f("(? and .\I/11I11.\t 

antigen. re"pecl i\(~I~. Four hundreJ lift~ g('31 and eig:hl~ sheep .. era \\ere also .. ubjech.'d 10 

com ret it i\ e F LI SA I n ih i .... eet ion. ~;':fI Ipre\ a it'nee e .. t IIllJte" pr~' ... el1h:d \\ ith re fercnce III ( I I 

Tahle I I . Sero-pre\ alenee 01 (CPI' ... ;."'1,11 ... ..:ra ... ampll'd frt'm li\ l' "'l'k.:teJ \I on·dlll lj ..... , lIlh 
Oml' and Gamo Goffa Lones. 

-- I -. 

11. d ' p . 
e~te lh lll\ l'" OR 1 rH alue 

1I0rt ,lei 
. ---1 

Hammer'" ' ., 55 1"'f,3 11_83-19.l1 J) _ 

Benna·I .... l.'nw~ '" 327 50 I ~ ~9 II.j-t ·Il}_~~ 1.02 0.90 

\rbJ!1lllh.:h · • \13 26 2~_UO I':; 2.l ·'O_-~ 1.6 0_0/1 

l3 oreJa ~ ,.. I~ I 39 '", ",", 
' , 2-Q8·'6-" 2.6 O.Oll 1 

~llhn " 
~ 

120 1° 0 Il () 0 

.. P..t .. ltlral \\llreda.., .. ~ "'l'denIar~ \\ ~.:J.;, 

\ ., ,htmn 111 table I I in ~r"e \JI l { PI' \lIltv~J". (I-I 11.'''' \\.1-. 1ll't!,l\I\l' in I-hunhu III" 1,/ 

rher..: \\a ... no "'lgnificJnt ulltl.'rt.:' ~l P I 1) 5) in .... l.'rpprl'\ak·lh. .. l' ,lml1!1g IknnJ -hem.!' 

H,l!1uner and \rbamlllch lUrla II 1(1 B ,I there \\.1'" "'Ignl!ictnt Jilft:'rl'm:e t p- (I )[ I n 

.. eh'prl'\ aience bet\\een Borella - Ih" llther Ihree \lI/I"( do (I \;.Ullllll'r. 13l'nna·l ... cm:l~ .IilU 

ArbJl1ll l11h turia). 



Table 12 . Serorre\alcnce cfeC'Pp in ~outh Omo and Ciarno (J~lff~ lone<, \J'lng CI r for tht: 

assumed factors 

Varmbles n seropoSIII\ e 

Production s\ stems 
Pastoral 679 105 

\l1'\ed farming 3S~ 65 
~c, 

Female 807 137 
\tale 226 " " A~e !!rouQs 
O.~ ::~~ r ... 380 55 
~~ ~~rs • 1. -0 
';> ~\ rs 239 ~5 

Floc!.. sile catcgon 
1- I U 195 66 
11- 211 II 9 

21 11 10 
1 0tal 118 85 

seropre\ "knee 
(%) 950 0( 1 

15..16 1.6 - 16_011 
18.36 17 I; 21 I' 

16.98 I~ .'8-19.57 
1._60 10.0-1910 

1 • .47 100; - 18.111 
16_0 11.:;" . 1958 

18_82 13.8- - 2:1 78 

33.8 0_00 - .0.5 
818 599 -IUO 
83.3 6,~ - IOO ---
38_99 3~ 52- 45.46 

OR 

I ,­-, 

0_8. 

j 

P-Valuc 

02 

IH 

0.06 

0_98 0_89 

"eroprc\ail'nce pet\\een pa,mral and 11l1\t'd farming product. 'n ..,~..,tt:m ... h\med 15.T!.0" .mJ 

1830' . 3ccl'rd1l1gl;. There \\as Ill) ,ldtl,tiGJI difkren.:e IJ> 0.05) l"let\\t:en I\\\.. prodm:tl,lIl 

')~Ielm III CrT Ie 51 (table 12) ~eroprl'\aIt:I1Ct' \\a ... rClilll\d~ bt::ht'f In ft'male ... 'lb 98°0) Ih;lIl 

male..; 1-l.6' oj. ho\\c\er. thiS dilTeren.:-e \\a ... nol sigl11fi,.ant (p O~) 

seropre\ Jience (1)>0_05) as ... ho\\ n 111 I ablt: I."L 1 hI.' age gr, up \\ '" l'atr.:gori/eJ mtll thn:t' 

tho<;e animal, abo\e -l~ear.., o ld \\en.: ":~ll1parcd Ihree agt' ,;rlHJp' .. hl.\\\ed 11\' 'lgnilil..1111 

ddfen:n..:e In "'('Topre\ <lienee (p '0.0':; I 



r:lbl e 1J. ~croprc\alcncc of (CPp in South 01110 and Garno (Jolla at ddlcrcnt age: group ... 

u-.lIlg CI I rc<.;uits 

All!: \car ..,ample size sero positi\ e ::.ero · rr~\ -.lkns!.'~_ q5~o CI 

0. 5 64 8 I ~ -4 4.4 - }O.6 

loQ }I I ~ 5 7,-l·1--4 
, 

147 }6 1- - II ,5 . ::!~ 9 
, 

218 36 ltd 11.6 - 21-4 , 

4 196 34 1- 4 t 2.0 - ~ 3.0 

>4 239 45 IS. 8 13.9 ·23.8 

Total 1033 170 16.69 1-4.2 - 18.2 

The flock "i/c"; in the "Iud~ a rea \\ere dcterminc:d h;J"cd on Ihe J\eragc: numbc:r of g(lat\ 

.... ampled per hou ... !;' hold and categorized Into three ,;n)up'" Grtlup-I nod ,ill' \\ith a\!;'ra~c 

numnerol ".Hnpkd g(l3t hel\\een 1 ami 10 per h"u..,c h tJ. ~nlllr-~ Ilo..:k ""11l' ol·t\\t.'en II and 

~O. and gr, up- ~ Ill'C].. ... ize greater than 21 a\eraf~' number .... >1 ..,amplcd gt.lah '·I(lc].. \\a .... 

<.l.ln .... idered .1'" ..,crOp("I"ltl\t" \\hen one P(l"III\t." anlln,1I I~ I; und ' ,,:r"prt."\,lIc.:n..:t." hJ,t."d \m 1',''':].. 

.... izc \\a" .... h \\n III tahkl-4 l.Ogl~IIC regre""llln an,II" ... I> tl~r III .. ·k ""I/l' ;lnd "efllp""ltl\!;''' \\lIh 

l Fl It'st IlldkJicd thallhere is no significanl dlfterl·Tj":r.: t P ·O.r.;; .1In1mg 110ck t:Jtegl1f1e ... 

T ab](, 1-1 , Il'l..:k le\ el st'ropre\alence of C(,PP in ,",·,)\llh ()1110 and {hlilltl (,Jlla /llne ... ha ... ~J \111 

Compliment! l'\at1l'n I est ll<;;lIlg .\fccP antigen n':'tilL 

Ir'oreda Flock 

rositi\ es 

Hammer I ~ 55 ~ I n - 9"'- .., 

R~nnJ 1 ... t'llll' 21) SO S 

\rhamindl ~i }6 2;; 

Sure-dJ q ,9 ; 1 

Ilumbll h; 0 II " 
rotal 218 170 S~ 



S~roprc\aknce ofCCPP at noe\'" Ic\el i!-o giH:n in Ta blr 14 II \\a., higher 1Illlarnllll'r (73.3°/0 ) 

and Senna Is erna) (62.0 1°'0) than Arbamineh (-.13 .85%) and l30rcda (57. 41 %) \\orcdas. On 

mdi\idual animal ba!-oi s. the prc\alcnce \\as higher in -\rba1ll1lKh (23%) and Boreda (nOo). 

J 3: ~·t'I"(Jprel"(lle1/(:(' of (.( 'P!' /HIII/( cELISA 

The "erol('gical 1\11 \\a!-o prO\ ided b~ CIRAD-E~IVl and th~ t~,\ \\a~ done according \0 the 

:!uideline ... upplied b) the manufacturer. There \\cre four t:al~~' \ri~ ... of le.,1 re<.,uh" ba~ed on the 

pen,:entage Inhibit ion (PI ): i\cgatiH'. Doubtful. Wcak and .... tr\mg po~itl\e t.:orn.::"'pondlllg 10 

percen t lIlhlbi lion of <20%. 20-25% . 25-55% and abme ';5 °'0. re.,pet.:ti\el~ "\mong 450 

')ample!-o le"led. 320 sam ple" from pasto ral and 130 "ample ., from mi\ed farming area \\ t.'rt.: 

used 

Fl1r tht.' purpo..,c of anaJ~ <"1' .. doublful rc::. ull"> \\ ert.' t.:<lt('goTlI'cd ,,I-, nt.'gari \ e rc ... u 11"> and \\ eak and 

,Irllng 1',1..,III\e percentagt.' 11l111bition ca lt.'gorlled a'o I'l'''ltl\l' re,ull">. <llld "em-prc\i.dcm:t.' \\t.'rr.:: 

,;alclilated hlr tht.' J'isumed ri.,k factor ... 

1 nl\ Jrlall' and Illulll\ ariall' 

,ln31~'ii~ L~r tlo(:\'" "1/t' JllIj "t.'fI)positl\ il~ indh.:alcJ that tht'~I..' \\,1'i <I "'lglllfi(:,lIH dlilt'ren..-c 

(P 0.001 ,l1nong 11"..:].. ~J(egories There:.' \\<) ... :!..:tu:llI~ r<.:111;lrk;lhl~' !·.,;II ... · p.lpulalll.'11 

Jliferenct' pel\\et.'l1 Ih('.,e 1\\0 area'i. 'umber of Ihl":~ tl'ied I,'r .,alllplin;,! III 11l1,\,.'d tJrmll1g 

area \\a., 1"4 and all 01 them \\ere bdo\\ 10 Ilod, .,1/l';b..; 1mpar\,.'d \\,44 In p,}-.t.'ral area 

\\here Ihe 1llJI(lrlt~ ,)f flel(\.., ..,ize ... \\cre aho\(' 11 !:!llat· ... 1ll1l11ht·, 

5() 
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FigUf{' 9. ~er(lrr~\aknct.' ot(C PP in relation to flock ..,ih: .... 1 t h \ 

The meJn tl<xk .. t:rnprt:\alence II1lhe .. tlld~ area \\ilh al Il:J .. lln\.' "l.'T~ro"'lll\e ~pal pt:r 11I',-\... 

\\~, Q, I ~oo Ihe "eropo"im II~ among rhe \\oreda'i \\<1.. !,h TJn;in;: Irolll 88 S' (, O!)' J" 

,h,·\\n 1I11ahk 15 -\1 rhe Il.'\d of 1l('Ick ::,eropre\,alencl'lhe a\t.'f;lg~ .. eropre\akllLl: III 1ll\\..:d 

(·\rhamIlKh anJ B\'reJ'l \\('IreJa) area \\as 90.3°'0 and ill r I"(,'T,}. I !.l'nmt:f illld Ikllll,lht:n',I~ 

\\('feJ.!) .If'':.1 \\;.!" 100°, 

'11 ~·(lmrt.'utl\e l-_n/~mt.' I mked IIllI11Uno",of~nl \ ssa~ 

lI.wed,/ , !lock , rO..,lti\e , posili\t.' 1 'c],.. 11..'\ \'1 

T e .. u:d annnal ... il ock 'efl1pn:' a tence( 0 0) 'I'" 

ItImmef , 57 160 ; uo 

B r"ema\ 10 ql 160 10 100 n() 

\rha!llln~'h 4q -5 ~9 ~, l} I ~ S' l\ 'Ilj , 
B<'fedJ q ; I ~ I 8 ~~ s -s ~ - l}lj -I 

1,'lal " 25S .15 0 68 'J ~ I" sq ';, - 'J4 -, 

\' .. hl'\\n in iahkl6 "'erl'rfl'\.1k'IlLI:." l,f ((PP mfedlt II \I'': .... 111 .... \ III klll,II,,: nJ III I,,: 

\\Jo;, (,1 ;,, 00 Jnd ~:'i 5.1°'0. <I(c('Irdmgl~ Th]s dlffere'h:l· 111 ~·rnrlr.:\all"ncl.' \\;J' ~l::lllli~ ]1.1 

51 



(P<O.05). Ilo\\c\cr. Ihe rallO of female to male goats te<., lcd \\a<; 3 I )lgnllicant dl ll cfcl1ce: 

\\a ... also obsened bet\\een paslOral (~6.25°o) and mi,e:d (84.6°0) prOdlll.:liol1 ..,~'>tem Ihe 

difference \\ as significant (p<O.OO \ ). In the Ulll\J ria le allah"is goats \\ere 6.~ Illnes more: 

hl..eI~ \0 be sCTI .. lpos iti\e in rni,ed farming S;SICIl1 than pa<;loral production 'i~..,telll 

\ ariable ... 

Production 
<"~SlClll~ 

Pa~toral 320 
\ll,cd farming 130 

F[ocl.. <"i7C 

1·10 60 
11-20 5 

21 8 
\::e gnlup 

0.5< 2~ r ... 
, ·hr ... 

-4 ~ r ... 
.... c, 

km.11e: 
m:lle: 

176 
204 
70 

~~9 

I [) I 

No of 

1~8 

110 

56 
5 
8 

90 
II~ 

~8 

212 
~6 

scroprc\ all'llce ()5% 
(I 

OR p. 

~6 . 25 

84.6 

<)3.33 
100 
100 

5~.5-t 

55 SR 
68.57 

60. "5 
~5 .5~ 

40.78-SI -I 
78 J9 ·o0~O (, 19 0.000 

};7.{)2-99.6~ 

100 
II)(J ()i -I Il 001l 

--IS- hi ~'1 
J(( ~H-(l2 h{1 

~1 69- il) J-I 1:-;2 () 0·1' 

~ 5 IN- {lll 

~11 21-:-55 - 2 0.:'-1 ()NJ-

""eroprC:\illc:nu~ u..,ing d·1 h\ It'"'( Jid 1l\ . .lI ... hem ,kill \n:nJ .j ",\."f\'Pd::'I(1\ ,\~ J. th\.· .I,,!\.· 

IIlcrea"'l'd H0\\e: \1'f. "eropn:\all'nce r,lnge<; fn1m 36°'0 til ('8';' rilL' hl::h\;.· ... 1 l'l'r~L'l11;';,:l' \".\'i 

0bsCf\e:J In aduh group abo\e -I ~ear~. The [o\\est pC:H .. ent.l.:,!t' \\a ... In ~llun::l'r ;,:r,lup" .. h 

... hu\~n In lable I' Thl' 1l1aJllnl~ l ... j goats \\ere In thl' ral'gt:<. ,I I 2-.t ~l'ar.., Ill' <I~e: \\;l' 

(;.ltl',:!~\Tl/l'd 10 three gr011p" JIl IJblt: 16. ThL' ... er,'pr\;.·\,Iit'n..:r.: Jlfkrl·n..:t: \\;1- ~ !!..'nlli\..III( 

p. O.Il') hct\\t'"ell age (iltq:!\lTle" rJ.nglllg from 5-15~o In L::c "':31t:,:!ofle ... 0' : ~l';II' tl 



Table 17. Seropre\alence ot CCPP in goa ls in sekctl.!d \\oreda., of ~nllth On1O and (IUI1l0 

GotTa lone'; al different age grollp~ using c ElI SA te:.!. 

Age {\ t"<.If) n "0 l)1120S lIi\t" ~t:ro-pre\ ,lIen\,;e{~ 0) 9~~0\.1 

0.5 " 16 50 ,27-6-"1 , 

76 36 36 25 2 - -I6 .~ 

, 6S -1-1 6-1.7 "".:1.761 
, 

10:-" 67 62.0 ;;2 8 ·71 , 
) -

-I go -17 -1 9.0 W.O ·59.0 

>-1 iO -18 68.6 57.7-79-1 

Total -150 258 57.3 52.8 - 61.9 

Table 18. Seropre\alence ofCC PP in ~olJth Omo and Gamo Golla 1.11111::., using (I I te"t fIX 

the a~surned Hlderendent \ Miabll.!!. on sera sample matching \\ ith cELIS \ 

Variahlc,> '\;001 ' 0 of Seropre\ alence 95% 
{('.,ted Po"i \i\ t" (%) CI OR p.\ ;l1ue 

Production ... ~ \lel11'" 

Pa"toral ,~O 62 I q .,7 15.0-1 ~:; ; I 

\ll\ed Ifalmll; DO :;0 ~:.OS 15 8 H) " I ~-l f) ,-\ 

Flod "'1Ll' 

I . I II 611 2' -15 3~-Il ,- ::oS 

11- ~(1 5 , I flO 11)0 

~ 21 8 6 75 -15.00 - 1(1) U,xo o (!~.., 
Agt" calegl)r~ 

0.5 - s.2 ~f'" 176 " 18 -5 12.98 - ~-I "1 n 

2 . ~ -I) r" 20-1 -12 20.58 15.0-1 26. l~ 

> -I \f" -0 1- 2-1 28 1-1 2J - ''-1 "12 I , II' , 

1 he ~l'fOpfl'\~kn..:e ot('CPP in pa"lt)ral afea \\3..., 19.37° 0 and -16 ~)u'o. and In IllI\l'J tallllll11! 

area \\J" 2' IS ° Jnd 8-16°0. u"lIlg (11 and cE il '. \ , f(' ... Pt'lll\l'I~ Iht' dillclellCt' 111 

seroprt'\Jlen~,'" ... igmli..:ant (p. OOn!) t'd"t:d on cI Ut..,·\ le,,1 rt:"lI[h a" ~h(mll In Link Ih 

and Tabk 1:S 
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-I J 3. C'nl\'llr llJll' and ,\filii I\'/trllllt.' mllll} ,\I I oj I"I.lk jat 1111',1 

I ni\ariatc anal~<;i<; \\a<, conducted for pUlati\e ri.-.." lactors haling epidemiologl.:~1 role In 

sempre\alence ('I f (Cpr The"e lactors \\cre either Intrinsic (age) or e"nm.it.: Jrr,.Ju..::tmTl 

s~slem and nod, sitel the n:<;ults are gi\en III the lable 19 Each the a ... ..,ullled n ... \'" faLll)r\ 

"ere anal~siscd ... eparatel~ Those significant rist.. fad0rs b) unl\anatt' further <irul~"'I"ed b~ 

multiple logisllc regre<;<;lon.;, 

Table 19. Lni\ ariate il ~1"'11( regression estimates for ri ... t.. fac tor:. of ecpp mttxtl' 'n til \ lHtlh 

Orno and GarnoGolla L,)ne" ba"ed on cFLlSA 

I Risk Factors OR p.\ alue Q5°" CI 

Floc!.. size 11 · 20 \ 's 1· 10 0'9 , . 0.001 O.I~ 0.5'-1 

Flocl-. sile > 2 1 V" 1- () I lUI 0.000 0.06 019 

Age c<ltegor) 
, 

~)r'\:.. () " ~ ) rs 1.11 O.-qO 0.70 I "X 

Age t.:3tegor) ..J~ r:. \ ... 0." ~ ) r::::. I 81 U. 11-45 1.01 - .' ~h 
.\ge categor) -I) rs \ ') , 

~ ) r., 0.;;8 0.111 0.3 I I' 

Production <,) ... !ern (, ,Q 1000 ' -1{ ISr) 
~ 

~c\ I) 54 0.00- O. ~.l U ~..: 

>4 ) earsf p<O, (l:; H, 11\ e\(~r. the d I rreren..:\: hel\\ cen Ihxl-.. size II· ~II \ ' .. I· 10 ,tnJ I "hl'f .I ~l' 

calegor) \\ere n 'I 'lpll-Io.::Jn! fP ·n.OSl a ... ..,hcl\\n In l.ihle ~O 

Table 20. \lu ·j\<lnJI<? h =1"1I~ regre..,;"II'1l o.:,>ltn13les tvr nsk factN.., 1,1 tntedllll1l1l ~'.II'" n tht· 

,tud) .:uea 

Risl..; factor 

A2.~ cate~Of\ .. '"'. 

Age calegor~ ~~ r.., \',-

Flod Sill' <> \, I-IfJ 

I Floct.. size> : I \... - I 0 

ProduCt H,1n ,,~ ... 1~'111 

se, 

<~ \ r.., 
.:; ., \ r-:-. 

... - .L -

OR 
+ , -

" 
! t)-' 

o III 
() '" 
ns~ 

o. ,~ 

p. \ alue 

O.ISS 

0.0·10 

O.(tQ~ 

000 -

O. ".l{) 

). Jqlj 

0.80 

1.01 

OOIQ 

0.007 

~ ., I 

0.063 ~ ,~ 

O.50h I ,s 



rhe best fi lled model l1htaincd II <1 .... log 11 I pJ o 34age group 

Interaction het\lcell age group and fh,d "'I/C \\a .... n<'1 ... 1~IllII..:ant fp·,(j O'illl ... inp R-.;nlt \\,11"1: 

lable- Ihal .... h,'\\" he ... t filled Ilwlkl 

\·ariable .... "Id I p-\ alue 

Intercepl O.loq , 'i~ 32ge " ... 
\ge group o .,;q () 155 , 

I~ O.02Q -

0 132 -x .2e -1'···· , < - 1.099 

df ~~7 

1'=3_84) 

oJ 3.J Cump(lr/w)II of eFT 1/IIIIg\/IIIIIISC (11111 \/Ccf Wlll'ofl'll\ 

ll)ntJgiou~ Caprme P1eurupnclIllwllI3 ')..:r{lp0..,III\ It> ~"mrarl'ion ... \Icre made bc\'\ecn 11\, 

CFI le")I'; as "hcmn in Tabk 21 Po .... itl'e result ... b~ ... ,)mpkment II\all0n test U'illlg \/{(1' 

dlHigcn \\ere found in 170(16 ~5°o1 ..,ample". \\hilt: rl1..,1111(' r(,~lIlh 111 the CrT u..,mg ,\I/l/IJI ..... { 

~mtigen \\ere ~25(21.78°o). 

55 



Table 21. Concordance and Kappa \ a llle ~ on se ra sample~ from Sou th 01110 and Ciamo Golta 

zones ba~ed o n t \~ O ki nds ofCFl te::.IS. 

, 
lforedo Sera eFT \\ Ilh Concordance Kappa ::Olli'\ agreeml'l11 

I 
te<;tcd L .\Ic.( P .\/IIlI/ISC ,°'0) Value 

Sou th I Hammer 352 55 ~81 ' 85.8 0.55 \ !L,J ... rate 
Omo TJ27 

..... ---
-cgg.cc -t 0.63 Sub~tanual B Isem a) 50 71 , - -.., ---goals tOlal 6' Q 105 15] 8- 2 0.59 \h,Je-rale 

'G 
._---

amo ·\rbaminch 113 26 :;8 8- 6 0.69 \u\""l ... tallll:tl 
Goffa 

, 
I Boreda I ~ I 19 35 83.5 0.61 ~ub ... tam'..:1 

goats I Total ~3~ 65 :3 88 3 0.65 Sub"tanll.ll 1- HUl11bo 120 0 0 I 0 0 (I 

, 

0 \ erall total 1033 170 ,,-
-- ) 88.3 0.62 Sub"'lanlJ.l1 

Soulh O. -\ 11110<,1 r~rfc(! 

Sheer Hamme r ~O ,- 28 9~5 082 
Gamo 
Gofa \lIrabaha~ a ~[) 28 "'0 90[) 0. 75 ~uh'>lantJ:t1 

Sheee 
total , 811 " 58 91 "l--. (1.78 )ul',>lantl.,1 ....l..- __ . 

(con<..:nrJi.\llU~) and the agrl:l.'!1lcnt bl"~llnJ I.hancc (l\.Jppa \'aille) \\l'n: rerhlTlllcd 

'ample:-. rr~)m different k1.:al!IJe ... rhe ml,.'an ":OllcorJan .. c .IIlJ Kapr.:; \alue Ii..lf 1\l.:r..: .. , 
.... era .... lmrle ... regardle,,'\ [,llhl,." 10'::ln. \\~h IlHlI1d to be :-.S..,· and 062. rc')pedl\cl~ \\ 'l'r;. 

in ",he<.>p -.c:ra mean ('onCtlrd,1nle anJ "arr~l \alue \\;\ ... 91 ,. Jnd O-~ Ihl.''''' 

.u!rccment bet\\een the I\\(l Ic"l, \\J, ....... uh .... IJllllal J!.!.rt·t:mCnI a, .. h '\\11 In i"apit"' 21 - -
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figure 10. Contagiou .... Caprinc PkUftlpncurnnnia <;erorosi{i\ll~ 
CF I lest u::.lIlg \!ccP and\/mm.\, allligcn In "tlld~ area. 

comrarison bd\\C<..'1l i\\{l 

-135 ( Olllpllrl~OIl h('1\1 t't'll cFJ I\.4 Oil!; ( Fr i\IIIX \/t (,. {1/1f1fofll/ 

T a hle 22 . Concordancr.: and ".Jrr;l \ aille ... ('II ..,era "amrle ... U"IIl!; cI I I ~ \ and ( f1 1';: 

~h (r tr.:q from ... tud~ area 

~pccic ... lIol"('d(l Sera cI I 1\ \ eFT ( orKonJanl"C Kappa ·\grcclllt'llt 

tested u~lng \ .llul' 

,\In r .IX 

(i\l3t .... Hammer 160 
+ ,- ,- h ~5 o o·n 'light 

+91 " • 
B l sema~ 160 -' :' 4' 00 -0021 [,· ....... thJJ1 0 

Wia 1 ~10 148 62 5, I ~ 0.017 "'light 
-

·\rbaminch 130 110 30 ~ 162 -0014 Ie.., ... Ih,1Il 

-

Tt){al -150 25S Q, 4H8 -1) .0 14 I c: ...... lh.l11 () 

~hr.:r.:p Ibmmer 40 R ,-
--l~ '" o ()~ "'light 

~ 

\tirababJ~a 40 14 :S ..flO -(UPI Ie ... .., 111. 
- ~~-

Total RO " ,,~ .11 ~) -0.005 1 ~.".., thJJI tl 



The matched 450 goal se ra and 80 sheep sera. \\hlclt \\ere !e~tcd paralkl b~ both eFT and 

c Ell SA. \\ere obse r\ed for the ir agreement based on the sc ropo<,iti\t! resu lt s. The mean 

concordance and kappa results are shott n in Table ~2 

300 r--------~ 

250 

~ 200 

'iii 150 
Ii 
e 
~ 100 

50 

Woreda 

70 

60 

50 ~ 

" 40 g c::::::J cELISA 
.g _ MccP 

30 (; 
u _ - Concordance 

20 8 
10 

a 

Figure 11. ( lmranson ofCCPP sen' p,,,J(l\":~ pet\\el.'l1 d 11\ \ and (I U"'lllg \fcd' 

antigen p,\ ... c:d 11 -450 ~crJ tested from ";"3t "J1l1p1c" 

A .. ~h('\\n ,n I able 12 Ihe Ie ... ! nel\\t.'t.'11 <.:I ll\\ and (I r le,,1 \\.h 11<'1 III agreo::ment Ihl: 

o\erall <.:orh:nrdal1cc and Kappa \aluc \\ere -4-4 88"0 and -11.25°0. tlmj -0.01-1 and -0.005, lIlT 

goat... and "heep. respecli\e l). The agreement \\3 ... lev.; th;ltl c,pt.:.:h:d hl.'~llmllhe ch,ltll.'e 

--I JI'i Inl ugn'l'lIIenl ('(Jl1Jlwr/Hm helltt 1/, FIISA (lml ( FT I/Hllg \/I/II1/St (If/llgell 

Parallel 1(' ... 1 \\eft.: conducted on -ISO gllJt Jnt! 80 sheep "era u ... m;; d II~:\ and CTl b~ 

\/IIIII;\'( Jllllgen a ..... ho\\11 in Table 2~ nll.' 1111.'.1Il1.,11h:OrJancl.' .lIlJ 11.'''1 Igrl.'elllenr ~~l)nJ thl.' 

chan..:e 111 ~('_1h JnJ sheep \\ere -B.5' JIIJ,' ,;mJ _0 01,1 .lIlJ _I IlS 1 \:llue ..... rt:""re":I1\t:I~ 



Table 23. Concordance and Kappa value~ or 450 '>crt! sample~ collected rrom pastoral anu 

ll1i .\ed fa rming area using c ElISA and eFT \\ it h\11II11I5;(' antigen. 

species I \\ orC'da 

Hammer 
Senna 
Ise llla: 

" Total 
g Arbaminch 
v Onr :t il 

lola I 

"- Il ammer 
0 

Mirababaya ~ 
I '" Tota l 

Scra 
tcsted 

I 160 
160 

1320 
~ 130 
' 4 50 

40 
40 

80 

No of posit i \~ :. u..,ing 
c ElISA CFl u'>lng 

.\lII/III.\"C Ag 

I 57 36 -
91 47 

-

148 83 
110 L±'-
258 ' 128 

8 28 
14 30 
22 58 

-

Concord<l ncC' 
(%1) 

I 55.6 
43.7 

-49 .6 , 
28.4 
-U.5 

35.00 
.35.00 

35.00 

Kappa 

-0.054 
-0 065 

- . 
I 

·0.044 
- -

·0.180 - -

-0.062 
, 

·0.048 
·0.130 
-0.08 1 

Therc i .. no agreement bet\\een cELlS .A and CTI \\I!h 1/1II1II.)C {I? in 110th ..,pecle ..... 

Less than 0 
Less th an 0 

Le ~:. th<ln 0 
Lcss than 0 
L('ss th a n 0 

Less than 0 
Less than 0 
Less t ha n 0 

Table 24 . Con l ingcnc~ table:. that sho\\ the \)\crall agreement hel\\cen CI , and cF II'-)\ 

tes,,", ba .... ed on matched 450 goat scroprc\alencc 

< 
./' Positi\ c 

., '\, e~ali\ e 
~ 

" TOIal 

, eFT lIsino \lccP .-:11{ CI ~ u .... lng .\lIJIIIISC...J,L 

i 
POSHI\ e :'\egali\ e Total p~'>~ltI\e 'egntl\c TI'iJl 
31 207 
4 1 lS I 

258 66 192 258 
-'-'---"":'C'---"":1~9-"-2 6: 130 192 

92 358 . -150 ::c..._,-,,-,,-,,--_ 450 

Crude COth;Oruancc bet\\ een c FLl SA and U' I \ lcd' "" (51 ... 1 :' II 45W 100' 44 88°'0 
I--. JPpa -O()I-I 

Crudc c(ltlcordano..:e bet\\t'en c I::LlSJ\ and CI·I\lm/l/S{ (66-,110) -l-51J" 100 43.55° '0 
I--.appa -0062 

Fight) ~hcL'p '~ra \\ere satllph::d Llsing purrl, .... 1\C .... amplmg tlH:tllOJ trlltll pa ... toral prodllLltOn 

anu tlll\cd I,lrmtng .... ~"Iem Fon: :.ilet'[l frt'tll I Jammer \\oredlltilat \\crt' I..cpt togdher \\ lIh 

g.oat~ and cquJl number of sheep \\(re .... atllr1cJ lr0tll \lirab aha~d 1 Jrt"Cfll 111 1ll1\('d tanning 

S~'lh:'tl1 ~ht'ep 'l'r.t \\ere tesled to oh ... t'r\l· ep"krnil)h1gtc.:al rtlk (lj ... rl'..:ie ..... tiln.'C' parallel h: .... t .... 

\\ere COndU(led u .... ing CFT \\ ilh .\/n P. ell \\ ith\IIIIIII)"(" nnd d I I", I( IR\J)-I· \\\'11 I hl' 

result 01 e<.!..:h te ... t \\ 3S ~ho\\ n in \ablt' (-Il'lu\\ 

; 
-

-
1 



Table 2:' .T ~~I rcsult s or sheep sc ra col lected frolll diffl'TC tlt si te.., oblained b~ I\\l) en and 
cELISA 

e FT \\ ilh \kcP CrT \\ ilh M11l1l1!;jc cLLlSA 

Ag Ag 

Il'oreda PA sarnplesi/(, Po.., 00 1 Pm, % Po.., I 0'0 

!!allllller Demho),le 10 8 80 7 70 5 50 

Duss 10 6 60 7 70 0 0 

Zeldake(a 10 7 70 7 70 2 fll 
I\olokeja 10 6 60 7 70 10 

,\ /ll'hoh(/\'o Doshe 40 28 70 30 75 14 35 

TOlll! SO 55 6875 J 58 72.5 ~2 ~7.5 

Seroprc\alence using C FT using \luI' <Jnd .\lIIIIIISC antigen \\erc high. 68,751)'0 and 72.5%. 

respecti\t>l~. \\ here as using COlllpellI!\(' l'll~ \,27.5% sero-po"ill\(' animal" Ob,,('T\l'd a.., 

gi\t.~n in labl(' ~5. 

Tabl e 26. ")eropre\alem:e oreepp In \hc~p;n pa~ll'rJI and Illi\cd larr1l1l1g ~)Sh~m (11 ')\)uth 
01110 and Gamo Goffa (OCL 200-1 It I \ lar 2005 I. 

"3T1able.., Sera te~led , "11\)SIII\e.., ~~f()pn:\;lkl'le (°,,1 95°oCl 

Prouultilm ..,\ ..,Iems 

Pastoral ~O S :W 7.62 1,:: ~ 

'1t\ed farming 40 14 ;5 2022 498 

·\ge c<n('gor~ 

OJ < ~ ~ r" 41 II 26 R2 13.56 - -10.18 

0 -I \To,; 3-1 <J 26-1 II 60 41 ,-- ' 

-l ~ rs 4 0 - '0.0 1.00 - 99.0 

\.., ..,h(mn In lable 26 ..,cHlprC\;\h:lh:t: I! ('- PP \\<1.., hlghcl 1Il llll\t.°d fMllling (;,0/0 ) Ih,1l1 

ra')tnral "'~"'Iern (20%,) 11 \\as al"'l) I~hcr III ..;h~~r llld~T th;II' I ~t.°~Ir' (50°0) cOlllpart.'ti \\llb 

anim31~ ~ollng('r Ihan thi:. agt' gn11lr' 11<,\\(.'\cr IhcT(, \\U<' III ~i~nlli,-an l dllTen:nce bel\\t.'CIl 

each ca!cgor~ oflhese factor" {p '(U)~l_ 

6t1 



5. DI SCUSSION 

5. 1. Participator: di sease In\ cstig:'ltion 

Pantl"lrator~ dl ... ca,c warch included tilt' Lh~ Ilj rrorllrtll.mal pdlJlg. rnalr" ... conng .md 

... casona! calendar to unde rstand ('omIllLlnit~ rerccpuon about Ihe major u..,c" anJ di~ea"e'i 01 

goat" in [ Iammer and Benna tsema~ \\o redac" n! "'lollth ()mo {one 

Proportional riling of beans about the im[l,)rtarh.'c \)1 gnat .... in pa,toral arl'~l n:\call.!u tha t therl' 

I~ a \\ ide range of socio-economic Illlportance nl g03h I he signi iicanct.' of g031<;' \ alues \\a ... 

attributed due to their highl~ prolific. drought rC"p,lantt'. rmmageJbilit~ b~ children and 

\\omen'\ and ea..,d~ marketable fo r immediate need J ... \\ell a'> re<;ource fo r cultural tabollS 

(Peawd .. 1996). Especiall) tor the cultural pra .. licc f..lh)\\ n as "~('III"" \\ hI(': h mean" '"do\\ r~ ". 

th ... call rl' performed III the pre.;ence \If l:lrge nllrnher of gt1.lh. 1'1"1111\ :!n t("I I:!: g.nah 

depending (In tht' abilil~ of indi\ idual pcr .... ,·111, lfer th~ hmle priLl: ("ldh are \alllabk a ... <..eh 

'~'r food anJ ... n..:iai sccllril~ in the area \ linJin:! \11 Ihi .... '>luJ~ .t,;rr.:e .... \\lIh I drill \lfI':d 

llb .... enali(1Jl I.Hlll ,\Irica (1996) repl"lneJ 111:11 hll lJ lI ... ed J~ .... pur .. ·\." of food. Imdilillnal 

medicine. and ,:!I'a"'\..tn ... lor traditional kalhcf garmenh j(,r \\\)men .... I\udl i)~l:a ... i(1n" iih~ 

ra~ menl hlr hride: price, burial or other l..'ullurJI .:erenwnie,>. 

The: problem ... ,)fCC PP and mange mile,> \\t'rc ,11"0 lJl!..Ii\.JIL'tI h~ I.trlll \II"ICJ (1996) \hll1lhl~ 

di ... e(]<;e (llltbrt'J\.. repons sho\\ CCPP i ... ht:lIlg ICl'ol1t'd rou tinel! \1\1.\ ~(){I,.q The linding"llj 

p.mlclrall'r~ dh(U"''1ioll sub~lanliald thaI n. PP I'" cI)I1':>ldC'rL'd .. 1'- .1 major dl ... ea,,~ III lhe MeJ 

The repr:illahil1t~ of the methods u .. ed \\J .... anal~/cd h~ .\\. "'-endalrs coefficient 

concordancc Rc"'pon~e agreemem anh1ng :;roup' and mdl\ tdual.... mdicate... that the 

... tandardlled pal1i(ipJtor:- method \\a ... rq'I,.',IIJl"lk \ .. c!ll1lpard h' thl' \\!Hh dllne j,~ Catk~ 

til. CIl02"11 anJ t ~lIle~ l'f al. (~OOII thl" ml'tl\llJ, \\~re rC'rn,dll.:ibk It ,\a .... r~h ... ibk tu ,>a~ [h;1I 

the ml'llh,d .. \\I,.'r(." \alliable tor unJI,.'r"und .:..' 1"":<11 ~h~lr'hll'll .!ll0n 1j goat Ji ... e:J ... !,.' .... 

r ... peclall~ ;1111,.'1 m<llri, '>corlng meth\ld \\j ... ~ IllpICleJ. probm~ qUI,.· .... !Hl/l .... \\ere ,alliable t"1 

cft\ ..... ..:h\!cJ."ill~ .... ~{)fl" ... anti rela te local mimI,.· 'I tilt' dl ... ea'>e \\I\h the clinical ~ign,> ;lJlJ 

p~l"'lrn\ll1l..'lll lindlng'" Probing que ... tiI1'h III .. [)1l, ..... 'Ile of thl' ... IIllI'llll~ ... itl' .... re\eJk',,! th.tl 

"Liddell dt'ath ,1I.:companied b~ Jlarrh~'" \1.1" dtlfcrent !rtlll1 ~udJI,.'J1 dcath ..:,lU .... ed h\ 



EllllllwlAn lhr,l'\) I he later \\ a!> anlhra, that cau"(,', sid,ne')') eH~ n death II Ihe carca.." 

consumed b~ huma n bemg. \ <; II \ \a " "l1o\\ n from Illalri\ scoring 01 di')e;:h~" and Ihelr 

re'pec tl\ c dlnica l sig.ns, the communities arc \\ell a\\ arc 01 Ihe di ...,ca"c..., and their clinical 

<'Ign", For m.,lanct', "Sompo" means lung .lnd "/11\1;1/.,0" mean..., couglHng It i..., pll".,lbk to <,ec 

Ihal COlllnllllllt~ hal e n:cogniled thai I.:tlughing ." ;l""'{l(,:l<lleJ \\ ith lung dl\e.l"l.: r ht.' lIther 

control di...,ea.,e called "QlJUf\l" mean, "\ Iange milL'" h ill indi..:ah: that the di"cil"t.' ,: .. llI.,e., 

lll.:hing. conuTlunllie<., \\ere able h'l s('lect and ...,h,l\\ goa", IIl k Cled h\ mange mile In (ht.'lr 

Ill)C", 

1 hcsc finding..., had \\ eah.. moderate 10 gll(.ld <I:;rcl'lllent I \\ ,(),~ I tl) 09{)) In hOlh :;nHlp 

dl')cusslon (n= 12) and mdl\ idual partlCipal00 dl"easc ,cardl (n=-l·lj e\.Ccpt III indi\ iuual 

disease cau"e matri, scoring \\ he re \\et .... eaS()n \\(1'; \\ '0 G::' .The dIITerell<...e mighl he 

JOdi\ idual J\\areness \ aries encnllou .. I~, then:l<.lfc, d • ...,agrcemenl could arrear during 

re"po!l\C" \\ h.-rea .. group di...,cuss.ion could brmg Idea" Ihal ..:JIl be agreed h~ grllllp\. helau'l' 

,I' dl'cu" .... Hln ,~hi~h can help them 10 mt'lllt)rile Iht.' C\ l'nh t'r ..:all~!..''' I)rlhe di,c;1"l'" 

rh ......... hl,\~., lilal mdtgenl1l1.., kno\\ledgl' ahtllH anlillal Jhe.he., In thl' area de\dl1peJ IhrlHlgh 

:;enermitln n the pa .... wrah .. ' area Further rnlhmg ,",Ul,.,II\"lI1" ft.'\\.'3leJ Ihal pncuilwilia JII\.' III 

paqellfclll1'l Jiller from CCPP b~ 1'" 1.:11I1i(<11 :'.ign' and pL>.,tmtmem le.,ll'n". \c":'In..hng hllhc 

pamciralll' I)uupl'u" me;.1I1s pa.;.teurclh,..."i<; the n .. une Jemcd irl.ml the ..:IIIliC31 o,;l~n (It lhn).\{ 

~ufliJ(;111011. ,\hi..::h means tht' di,eJ.~e "Ign., I'" m'llnl~ Jllli..:ull~ III nreJIIlIng t:'rt:..:1,lll~ III till' 

upper rc ... picJ10r~ tr:lct The~ hal e .,Ir.:",cd Ihal III ca ... e" It rJ1I<lfll)11 Ihl're ..... Ilil gfil"., k"itlll 

li"e adhe'l - ;lnd ~dlO\\ color thoraei..: lluiJ S', I1I.'JII "ill" a Ilu'nh::r 01 :;\.I;lh III ill)l!.. \~ithin 

.. h0ri peflt'J l',f lime 

l\'mmlllHl~ r'lt.'fl'l·rli{ln..., ahl.lut ul,ea.,l' n,mlt: .m,l Ihl'lr -.\;;n ... I;lr~eh 11.'laled \\ Ilh lll"l.it'rn 

di\ea.,e ",::n ! lnding'" indilalt.'J Ihat '~';"mfl(J \\ Ith I,:itnit:al ... ign ... \II ":\Jughlng, \\t.'lghl ItI.,., . 

..,udden J1;;lt) .lIld high mOrialil~ "::llllll'idt..', \\ ith nh'Jl'rTl C( JIll l Iflll.11 Ign~ '1..::111)1.1", ~nn~ 

(kre\..el, I',,::;) Itching "gn..., \\a", :'.tf1ctl~ :l!IIIClh:J lilr -'fJ1Illfl/" 1ll<lIl;:eIHltl.·) \,.,l,.,...,menl II 

dl"ea"c l. ...-", .,h0\\11 that the d:,ea..,e ,,)/lIP" anJ 'tJIl1i" \\eft.' "Ir ,ngl~ 1"'0Cliltl'd \\lIh 

Ihe IIllr,lJl ... ',/1 It "II,:\.. gl),lI, il1ari,~'tlfl:; 'lb.:' ;~<llln~ .md \\.krln=:-- 1\' :IIlJ {,\.;r.,:r,,\\dlll;': 

(dlreci ":\11l1~ .. ; lIammer and Benna n)lllnlllll!l~ .... k.1fI~ JIldl~JleJ Ihal Ihe"e 1,\\(1 dl..,ea..,e .. an.' 

their mall't t"" ,r.iem ,:md tralhmi""""11 I" Ihr, -ugh ~', nl'1(1 pct\\eerl 'I"::" ;lT1d he,dtll' \!<'Jb 

t<.'_ 



5 I _~ 5iell\ol/1I1llU .. ron 

Ihe o(.;("urrence 01 ".\01111'11 In JIITerent sca<;llO ... \aric ... .l\.:("\)rdlng 1\1 IIll' m:HI" ..... -,lrlll~ 

_llllX...IteJ b~ tile C0mmllntt~ [t \\<1 ... mdlc3tl'd that 1l1ll..,1 ...-;t ... e~ \l("~lll JUfln~ hlllg ,IllJ ... hl)rt 

r,lm~ ... c . .l'>l)n. Bl'Yj!1 \ \\ar(.;h il) \\.j~ I :lIlJ (iuilhl.'rJ.!I (~erl HI ' o\cml"lcr). re"'rcdi\d~ 

<",ca ... onal calendars ha\e dmgno,>u( \alue. because n:~uh ... t.:an he cm ...... chcL"-ed J.~JlIhl plher 

findings l1"-e "matrl'\. scoring" \\hich \\as demonstrated h~ a<;~nciatl(ln<; hel\\cen fa.;;ciolo')i' 

\\Ith ~nails in the \\et "'(,<lson I(Jlle~ el al .. JODI) [Ill'. sllld~ 11<\', also ~Iw\\n thaI the 

O<.xurrence of "SOIl/Jlo I .. 'l'>Sl1..:ialed \\nh \\('1 SC3<;on. \Ialn\ "conng descrihed that \\('\ 

... easun IS one of ris"- lactor,> for Ihe occurrence of the disease. I he "Iud~ of "casClnal calendar" 

used to dC'icribe sea:ional \ariatloos b~ their 0\\11 dclinitlons 0: <;;('a'>on5. \11 the rartlcirator~ 

disease ... earch process hc[r~ people to feel confidcllI abOlll thclr 1)\\ n [an=lIage and 

f..IH.1\\l ed~e. and <;trength ... the reLul(,.lIlshlp hel\\een re.;,eart.:her and l"c"IIIC,,- "-c\..'P"·, c",p\..'dJ.lI~ 

.;t!a~ol1il.1 calendar.., \\ ere u~ed II) open dlScllssil'n on topic~ .,uch as the bc'-i IIm~ I, .,;,~nlrol 

I!\e<.,toc"- disease and e\.lernal parasnes. In sea~onal calencar anal~""<,,. inft")rmanb \\ere 

remar"-cd that the gl\('n se,\'I{1nal pattern mformation I" ha'>cd no 11I1nnai \\eJ,tlh:r .,;"nJllh11l-. 

\\hen dwught ~''\.i .. i' .. lIch t~pc ... Of pall ern \\00'1 t''\.i<,t n ll'nharJI. 1'161 !\;I11 .... p, : ... I1<1(J. Ill_HI 

5 I J P(}l(1II0rlC'1II (fllli dl1l1f.:al SI!!.11 eWlillin{l(iOI/\ 

/'" • 

Po ... tlllortem and cltni':.11 e\Jllltnallon of the sick goat') thai \\cn .. ' rrc~ellll'J b~ Ihe !;lrtller' 

re\eakd the da ...... i..:al gws ... le~lon .. and "'Igns 01 CCPP (Jms'> palholl1gl...-al ,c ... llln" "t.'rl,: 

restricted to thoracic ca\il~ There \\as an adhesion 01 lung \\lIh pleUf<l. and "erI1-lihnnllu, 

nuid inside the ca\II~. Yello\\ish pt!a sizeo nodules on Ihe surl':lce 0 1 lung surrounded b~ 

congestion. The dmmeler of nodule ... \\as \aried in different ob.,cnation. a CJ,>e 'i one lung 

\\ a<, fllll~ consolidated \ lar~ (~OO..t) and Thiaucourt ( 19C)6) indicatt'd that p\, .. Ull, 'rICIll le"llln .. 

and (\il1lcal signs could be used for lidd diagnosis of CCPP. charadenud b~ re-'plrJ.tor~ 

distress. high mOr1alil~ and postillortem lesions of fibrinous Pleuropneumoma \\ lth 

pronounced consolidation and pleural adhesions. Unilawrnl ccnsolid,Hlon. at.:..:ompanled \\lIh 

accumulation of stre\\ .. colored pkural nuid and pleuritis ar(' C0Il1I110n feature .... 
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3.2. Baclcrio lo~ i c :11 b olalion 

\/HfJ/,/(llmu t.Ojlrtlldlflll "uh ... p £OjlrlPIII!/IIIWlI/al' I'" 111l!': llt Ih~' 1.1 ... 11JltlU ... Ilrgallhllh .) ~f"\\ 

III I llrll and I Cf) -'lh(Crllhle l(lT c'ternal em Ironment f I hlal1l:~\urt. I ql)6) ... 1\:\'" gllJI JnJ ,,('me 

tlll1racl~ thud \...ept III l kr lUg. \Iith iCe u"ed dUring ... ample ,-oIlC\..Ilon. 10 sunmlt "'rtXlml.'ll 

lor diagno!'>I'" at \, \1 P;': hl'I'1II.'u cok~n~ had l!cn ... e \..l.'ntl.'rt.'J .:1ll! ll1pple~ 1tJ..t' mllrrlhll~)g~ 

\Iere ob~ened and bHxhemical lests confirmed Ihal I ... olatc ... \Iere gluco"e fermenllng and 

arg1lllne neg,nlle Jnl! phl' ... rhat::he negau\e group of \11((/1'/0\'1111 ~,\ichola-; and Ba ... lmuddlll. 

Il}q:') ~lo\\ gro\\lng. lh~traLtt:Ti'>tic of Ihe \ Ic,P I\ere (lb"c.'Tle .. 1 h~ j\lild)\\Jll. IlJ""(J) ,.1Ild 

continned n~ Nichola .... 110(2) and Thiaucourt. (1c)96) that \/("(1> are t~"hlidIOl1'" and ... 111\\ 

graIl ing organisms 1hi-; -;10\\ gra\\ th rate compared II lib \/ 0\·11'1/(,1111/011111(" bUI 

morpbologJcall~ the colpn~ l1f \1 m·/pnewflonie doee; n(11 ..,hol\ J ... n..,e centered (cenier k ...... J,) .. 

\le1l JS not related JntlgenicJll~ 

.\flcopillsma I1IH'Oltkl ... !lI~ter gro\\11 \\i thin -'8 h(lurs (rhlJlI":Ollrt. 1996: 'l.:hl11a~. ~Oll~. 

'\lchl)la') and BashirudJin. IQ95). In this stud~ "uo culturmg \\erl: maJl: aftl:r mCmOr:llll' 

tiltratlon h1 rCIllO\ t: I.> l!1!.Ulllllam~ and l.hl gn.)\\ Ing \11 tfl"/'/III/,/ (1)11\1\\ tng the lir..,t ~uihH': 

~t:lerJI "erial ')ub.:ulture, \Icre made (0 clone 0.;10\\ .:!-fl)\\ In~ .\fltojl/lllllltl r \ (llnt"lTIll the 

CJlhJti\c agent imlllun,';"IIlJlng nitrocellulose paper \\,1" lhCJ IPnumaral. l"I al. 41/1 :lJld 

P\IUlnarat.el (II. lqlj~) 

S.3. Sc r o l og.~ 

5 3 / SeroprtT(l/eno! 

The finding') In thl" "tud: area sho\\ that 16.45% and 57.33% ~ro·pre\<lknt uSing eFT and 

cELISA. re~pecti\el~ Il'\\ ~cropre\alence ofCFl ma~ bt! related to the abilit~ oflh.: lest tll 

detect antibod~ Ihal arrear first and span short duration in the blood C(lmplement ti'Jll0n 

lest clear limitations \\ere obseT\ed b~ \larch ('I 0/ 12000) \\here SO 10 1000Q (lj J.LlItc: pha"c 

animals e,perimental1~ infected \\ith .\fccl' \la ... not detected In addililll1 . ..,lgntliC"ant 

complement Ii\alion liler::. in infected goats \\cre 110\ obsc r\ed until1! da~.., rO~1 Infec ti on 

Therefore. at an earl~ 'il<1ge in a field outbreak false negati\e result ... ba..,c:d UPLJn -.cT0logical 
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diagnosis arc a real possib dlt~ (March ef 0/., 2000). This idea substantiate .. negali\ c n~"lJlt 

ohtained 10 lIumhIJ \~ oreda ... \\hen.' antibod~ \\as n01 de-It!Cled b~ (n tcst d~spile in Ihl' 

presence ofCC PP disease outbreak. 

Ikwe\er. cEll..," \\as nOl(c)nduClCd in thi .. \\oreda hecau..,e 01 ~hortage nfn.;·agem .... 111g.her 

scroprc\alence using cELlr;;; -\ in other parts of sllld~ site .... might he due 10 the pre .. enct! ~lf 

long la"ting antihod~ and re~ealed infection. This finding agrees \\ Ilh Ihia llcourt ( 19<)Cl) \\ hn 

r~rorted thai antiht'd~ delC'ded h) cFLlSA persisted longer thiln detected h~ cn In hi .. 

obsenation sero-con\crsion jid nOI occu r in all animals. In an~ le .. 1 In case nfcF" 11 1:.) \.Ihe 

seroprc\ ale nee animals in affected nocks \ aried from 300 /0111 600 o. ("(In,,eqllenll~. r1(lne ot the 

leSb ga\c an indication for indiv idual test rather il is used tOf Hod te .. !. Isot) pes of anliht'J~ 

productIon against anligen \.:Hies in Ihei r duration in the serum fTi/ilrd.1. R IQQ6). 19.\I ... 11ll' 

fir .. 1 10 appear and has linle ... pecilicit~ \\ hieh gh e .. rise \(1 prnnPLIneed ero<.;-., rl;:actlOn .. ,1Ild 

remain .. in the hllwd for sit. n duration, \\hllt' IgG i~ produ(ed lah:l~ Jnd I'hl-.. Il1w. h 1(11:;;er 

than 19.\1 and aho mort' ~pt' ... dic than Igt-.l antI bod) isot~pe .... ("'laA. {'f aI, 2001). B.l .. cd .In 

Ih ... report it indicate" Ihat .. :;:ropo ... rtl\e ca':lot' b~ CFT le:.1 ~h'l\\"" ,h<rlthere i .. re.'ct>!ll Inh:tl 'I' 

and CIrculation 01" tht' causa' \ t> agerll \\ IIhil1 the 00("". Where ,1", lhe re"lIlt a\socialc.'d H I(h 

d I 1\\ mrghl he dl!e rl·pt.· .. rd inkdion 

'I he concordance and kappa \JILIe \\ere compared lor t\\0 (f I It' .... h tlWlg \/nP Jnd \/IJIIII", 

antigens fllr delc.'cling CC PP .1n llhodi e.:. in both goals and .;,heep Ihl,: ,1grl'clllclll found h' bl' 

:.ubslanlial agreement. The n:':3n (tlllcordance::. \\efe 88.3 0 and YI ~"" 0 in goal'. anJ .. heep. 

re..,pecu\eI~ 1 he.' mean kapr;: \ aim.''''' Here 0.6~ and 0. - 8 rn gPJt ant.: .. he-cr, n.:spectl\t'l~ 

The findlng~ in thi .. "Illd~ ag~;:e \\llh differe.'rll \\orker" Bdldll cf 0: (199..1) and ' 1(hl,ll ...... :llld 

B,hhiruddin (199.51 hil\e <.lIe.'d that \hcIJP/mmu IIIH Itll" '1,.']U...,lcr" aft' patlh"gl''''~ 

m~corla .. rna .... of c .. mlt' ... ht'er ,1Ild gO'H'l. "hich are.' gen0ml\.:all~ 'r .. t..'fl"'h)gl(all~ rntcrrelah.'J 

Great hom("lgcnell~ ("If tht: -.c-qucnce" \\ere obtained \\ithin t\\ .. ub .... pe.:ie .. (.\/,,[, ;.mJ 

\/111111.\'(·) ob~e l"\l'd reg.ardle ... ollherr geographi..:al orrglll (] h(Ju":{lurt. ~O(J(JI. I .. lllil{l''' ,t 

\/111111.\'( frl)m goat'- ha\c ,;,~·'\'log1Cilll~ cro~ ... -re'K(eu \\ith 1l\\('.mh: .... ...:Iu"ter and .... h\1\\l'~t 

rden(i..:al hllKhl'llltLal and ;n"'lh t·har3c tcfl .. tic~ l'lch,la .... ,LIlU Ha .... hrnruurn. Iljlj':;, 

'-Iert,k'!.!KJI In\c ... II':!311l11l oj l .... pp u .... m':! (·1·" \\llh \!t( P and \ b'!II1\{ ,]nll~en Jilt! hl,\(]..In..: 
~ - - -. 
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m CC PP reported area, respe.:ti\l" ~ (Share\\ l'l (II. 2005) In Ih i ... "'l lId~ 1(l.45°~0 <lml 

5°~0 seropre\ alence In goats and 68 ..... 5% and 72.5% se rop re\ alenee in ... heep obtained. 

g .\fccP and ,\/mmSC antig..:n ... m eFl le~ts. <lccordmgl) ~ho\\ed \er~ c1o'lC' relallon 

·efore. an~ one of Ihe leSls e('luld be used ror screeni ng and particula r '~ \\lth\llIIlII.\'t-

gen 

concordance and kappa \alue~ \\crc o..:ompared for cEllSA and CFT u ... ing ,\luP anligc:n 

de tecting CCPP antibodie~ in both ~pecie<.,_ The agreement \\a'" negati\( -Ihl' Illl'an 

Icordance lor goals and ... heep \\3S 44 88 and 41 .550/0. respecti\el~. The meJn karra \31ul' 

S · 0.01 4 and -0.005, in goalS and sheep. according1~ The dlffercn..-:e nllghl be dul' to 

ferences in detecting difTerent Ifnmunoglobldin Thi ... finding ag ree.:; \\lth olhl'r '1h"eT\l' r'" 

II antibod) detected b~ cELISA are long la ... ting than an libod~ deleCleJ h~ CFl 

hiau..-:ourt. 1<)96). The n.1mplel1lent fi'3tion te ... t detech antibod~ that appeilr lir" ilnd '1pan 

ort duratil)n (\I arch. l'1 iI!.. ~Ol I)). '>0 thl:' might be thl' reason for dirlt:rc.:nt "'I.'r\'prl.'\illc.:lkl.' 

Id neg.all\ e agreement Therej~"re_ Ihe"e te<;ls could cl)mplement each other 1I1"h:ad 01 fmc 

~ing gold standard or cl)nlirmJL-r~ I~st I;"T another 

3 3 Rl\k /adon 

;eropre\alence orecpp Inf~d, 'n appe;:lred to be higher In mi,ed farming '~'tl'm 1::,_0500 

md 84 .6%) than pastoral ;:Irea II Q...\o·o Jnd 46.~.s%) lblllg matched number (ll 'ilmpk, tl'...,(ed 

b~ CFT and cEUSA There \\;:1"" "'lgnlli~ant dlfTer~n..:e ( P<O.OI) b;:l<;ed l)[l thl' n:...,ult ("If 

,ELISA The high c;eropre\ ak;")~e rc"ult obtained Ir~'111 thi:) stud~ ma~ bl' ~mnhlHt:J (~l Iht' 

ir~qLlent l!\eSlock 1ll(l\1'1lll'nt lrom high ~lh~erllbk :uea to endcmil: J.rl\l I'-L'o..:aU'l' 01 

marketlOg access. Thiaucoun 11(90) e'piamed Ihat higher rate!) )1' "er\,.'prc\aknce l)CCur 

during epidemics "here 3~ In endemIC ... ttuations rate' are much loner Thl' 1l1lgiH pe due ill 

Introduction of hig.h ... u ... ceptlbk POPl11;:11i01l ~ince rapid replacement l)I...,IO\.:1.. l'\o..:ttr..., Irlllll nl'n­

infected area It clluld he J!'" mer ... 1\1"-:1.. densit~ mighl h3\e cnrHnhl.ltl'o I,lr the hl~h 

seropre\alence Thi ... linJ1I1:; J~rcc ... \\ith that l'l L efe\re el of I 9Ril. \\hl...l1 "t:lll'J Ihal 

e,ten\l\e hu ... bandr~ pfih.:lin' ..... Ill!'-in.:; \'1' gl'ab.1I \\.:llt'rmg. grazing .. Irt:a .... Ilur\..d ,1~'o..:1,.''''' and 

hh 
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! 

I 



'\'icholas. ::!OO::!). It \\as also ':Iuggl!slcd b~ othcr \\llr~er':l Ihat .. utxhnical lIlicClllHl o..:~ur ... Ln 

"ht'ep <lilli ~atlk and reactor" \\ert' .. d .. tl found In impala. oulla!, .1Ilti ~arnels IPaling t" al 

IQ-Sl. !n pre .. ent "lUd~ due to lirntleJ tllolngl..:a! and n:agcnt-. \\Ide rangt:') 01 hO"'1 \\crt: \'i 

"lIh(edcJ IN tt'~ling. but te ... t result frllill SO ')heep ha\e ... 11\1\\11 that t'l8.8° o ilnd 275"Q 

"'er"]l""IIIH' re ... ult u ... ing .\lcc.P anllgen CJ T and crU\\ 11.'\1. rl·,pedl\d~ Prt'\i\lll:-; ... hld,I.'''' 

on ... hccp In [-.thioPHl hml! n,:pl1ncd ... l'n .. 'pre\a1cnce 1.)15', In \rhJmllkh l\k~~ll1rll'll. IlIlI(l). 

I,·J In Yaoello (Oa\\i1. IQ<)6l ~hO\\s th:n ... heep ..:an he mlt:l:kJ "'lIhdinicall~ In add It illil. 

Yigl'/LL l'f af. (~004) isolated \I~copla"'lll a Irom I\\l) ni.hal '>\\,lb ,arnpk" OUI of 20 (lllk..:lcJ 

from apPJrenll~ hca1th~ sheep mhabltmg III (CPP ()lIlbred~ .;,itl' around ArbJlllinch. I hiS 

findmg agrees \\lth the pre\iotls ob"'t:r\JIICmS ofLltanlLli (./ al (Il)l)~). Current ~tlld~ and Ihl' 

pre\ lOllS '>tud~ gi\c insights about the role of .. heep thai t:all l1afP,lr and remain a continulllh 

"ourct: of Il1fi:ction. Keeping sheep \\ Ilh goats fa\ or ... for the (OnlllllrOllS crrculation ,md 

marnlenum:e of the causali\t: agent from subclinicall~ inlt:!.:h:d ... heep. Thi ... is becau ... e 

II\e<;toc~ 0\\ ners <Ire not a\\are of subdinical mfeCtron of shel'p \\ Ilh (Cpr cou ld occur The 

cl1rnmunilie ... ha\c clearl~ sugge~ted Ihal sheep are nl'! Ji ... ea ... l'd b~ ccpr. e,en ifboth Sp~":It:., 

tlfe ~epl together 

The nccurrence of .\lccP other than ge'.Hs and the ('..:~urrent:e 01 tIll/illS, In gl"lat<., and .,heer 

('I~holJ .. and l3a"hiruddlll. 19951 c,llild mdi..:ale "','Illt: l'rlJemh hlgical role e'reciall~ tn'ITl 

se rolClglcal cfo~s·reaction point 01 \ ie\\. t:lthcr of thc 1\\0 ... Ir'\ln, Ll"luld he u ... .:J h .l f til ... ..: • .1'e 

rr~\ entiC'n 

fhe Jb~ence of signiticant a~"ociatl(m Ip>O.OS) bet\\een '(..'\ ;Inti ..,erllpositi\it~to cC'pr) III 

currcnl in\cstigation using multi\antlte anJI~ ..,is \\ .. h In .lgrcemcnt \\ jlh the rerurl of J)<I\\ 1\ 

(lQQ6). \Iekonnen (IQ<)6). Bc~ene (200~) anJ Zenebe I~004). 

In both uni\ariate and multi\ariale logistIC regre .. "1l1n "igllllicant J.,,>oci~HLon (p<.U.U.:I1 

oh'i/:ncd This might be JSo;,ocmted as re.;,ul! l,f animal, get olde r and ... ta~t:J in lhe inli:deJ 

area for a long period: \\hich can contnbute to be infected \\ith Ihe cau'Jlhe Jgent Ihme\er. 

'Iud~ conducted in Ethiopia b~ 03\\ II ( 1 QQ6). \lel..lmnen ( I 1)Q6). Be~ ene (~OO;) and 7 cllt'be 

(2004) ha\c obser\ed no difference In age groups. \,ichola5 (2002) indicated Ihat goats oi 311 

agl.'s and se, groups are equall~ slls..:epliole to the di .. cJ't' 
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(2004) have obsened n(l dllTcren(c in age group .. 'lI.:lllll;t, (20n::n indicated that goat-. nl all 

agl." ;:md 'C\ group" are eqllall~ -;u,(epllhle 11.1 Ih;: tli,r.:.!,o.: 

<. 1Il1lnlllllt~ response U'>1Ilg partKlrat(lf~ dlseJ<.t: '>,,'ar .. h .tntl 1..jJ1.·,II(mnal{C "'Uf\e~ IndlLall:d 

thai IIllrodu":: lion of sid goal .... grazlIlg and \\al~rtng .. III.: ,lIld \\el ... ca<;on \\ere mellli nned ib 

osl... (;.ILlor,> Indi\ iJual and group rcZ)ponst'~ \\ere III .l~lr.:r.:llll'nt ... t.1tl.., tlcall~ \\ith f\.Cllliall", 

Lodli(lent Loncordance. The Idea r,u ... eu h~ COmmUllll~ ,1;11,.·1,.· ... \\ IIh lliher replm ... \ 1 hl,W ... ·\lllr1. 

ICJ96. 'ichl'lla~. 200J: :-' Iarc. 2(J04) !)cealt~C the Ji3ea ... 1.' , .. (i1nwg.ICl u ... and Ir:l.I1Smilted nil 1) b~ 

dlrell conlact bel\\een sick and heal t h~ goal:. Clim:III": change (ould also cuntrlbule I,lr 

di<,ea<,c out break occurrence. 

l'ht: \,dds ratio (OR) \alue l)rthe :::.crl1pll..,itl\ il~ "ho\\ed 111..JIII1I,.' glJal-- III l11i\I.:J farnllng .lr .... ..J III 

Boreda and ...\rbammch \\ort'dn:::. \\ere 0.-1 umes mort' 1I1-.\."1~ hi be "eropo"iti\e than goat" In 

pa"toral area. Goats in age group ... greater than 4 ~ear ... \\cre I S time:. more hl...d~ hI be 

..,eroposni\e than goats in age group bet\\een 05 to 2~('ar<, using. lIni\ariate anal~"'h. 

Hcmc\cr. odds ra lio ofproJuction \~stem \\;1'1 Ie, ... th an 'ne and \\a ... not significant fp··U.1I5) 

durin~ nlllim ~mate analy::.i~. \\ here a ... Ih'ld o;,i7c C;1le~\ on .lh, ,\ l' ~ I \\:h ... igmlicanl f r"onn-) 

and age categor~ abo\e 4~ear:. \\as ... igni iicant (P'O fl46 In lll'.lItl\.lfiate andl~ ... i ... t)JJ'\ (..JIll) 

group bel\\een 0.5 to ~ 1~ears. There \\3., nl' mtaa .. 'tll'l\ hel\\t.'en no..:1... si7e and agt' ~f(lUr 

Ihe bt: .. t fitted model obtained fr01ll thi ... TlSI... factl)r ~Lntlh'>l" \\3 .. I.og(l [sen ... 1rD"ltl\eJ 

2 26-0.33 age group - 1.0<)l1ocl-. .. lie 

II \\as ob:.er \ed the ditTerence bet\\een noel-. and indi\ ,dual :.t:rt1pre\aknce III pastoral anJ 

Inn.ed farming system. The highest indi\ idual seropre\alen(e \\3,> "cell III Illl'\ed IMming area 

J68 and 8-1 J6%. as compared to 16 Sand 350% in pa<.toral area. u .... ing CFT and eEL l~ \. 

accordingl~ On the other hand. flocl-. "eropre\ Jlenee III pastoral are~l \\ a:. 90 and 1 OO~"I) a ... 

compared to.36 and 91,8% in mixed farming area. aC(l)rding to CFl and cFLISA Ie,>1 re'ol1h ... 

It is difficult to suggest lhe finding. It might be anribl1led thaI large l10ck categ.or~ dominanl 

Ln paSloral area compared to small nork .. ize (Jlegor~ in lllLWd fannlllg ... ~ "em Then.'It)re. 

lhe probabillt~ o f getting one seropositi\e animal frlllll large noe l-. ""l" h greater than .,mall 

flock size This cou ld be the rt'ason. de"pite relati\d~ It)\\ indi\idual ... eropre\alence In 

pastoral nrcn tl oc l... prc\ akncc is higher than 1lli\cd !arllllng s~ stClll. 
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6. CO:'iC L U5 10;\, A:'i ll RF.,O\ I\I F.'i J) ·\TI O " S 

The participator) disease search . ..,tructured questionnaire sun e~. bacteriologICal i.,l,IJlItlll. 

serological and po .... ! mortem finding ... "Irlmgl~ indic<ltl' that CCPP inkction ,\ (l1lC I 'hl" 

major goat health problems in pa~loral and Illl\cd production !:i~stcms in South Omo and 

Gamo G orfa ZOlle s of Southern Ethiopia. 

Participator~ epidemio logical slUd~ sho\\s indlgenOU'i hnO\dedge u.,ed to generate more 

information \\ ilh less cosl and simplt: localmatt' riais \\ IthUl sho rt period Local descripl h)1l of 

Ihe disease llsing malrl\ scoring and seasonal calendar 5ho\\5 that ecpr and mange mite., 

\\ere regarded as major causes of goals' loss in the area. 

Indi\idual seroprc\alence of ~O.4°o and 5- .33°'). and Ihx:J.. pn.· \aknc~ of 5:!% and 'Ii.2<1, 

using malched number of ... era h~ CF1· and cf:ll~A Ie ... !. n: ... pecti\ t.:1~ i ... "ul?ge ... II\t' of.! \\ IJt: 

occurrence dnd distribUlion (,I C( PP Infedl\lI1 in bt1th p.l,k1ral Jnd 111 I 't."J IJfllltng pf\\Jl,dl 

s~stem in these 1\\0 zone~. ·Ih~ I:-,olallon of cau..,atl\t." agcllI pnl\c., thdt dl,ca ... e Oui hn:aJ.. 

as~ociated \\ lIh resplrato~ dilll..:al sign., In the area I., T11.lInl~ due to ((PP 

In tinal anal~sis among Ihe rI"J.. factors thai \\ere a ... "o(lalt."d \\1111 "t·ropre\alence. Hod, .,l/l· 

and allirnal older than 4 ~ear., \\eft' found In be "'lgnllicJntl~ a .... 'tl ... · .. lIl·J Ir'·O.O') \\;1" Ill ... 

outcome (se roprevalcnce). 

Compari<;on of serok1.~i(al te ... \<, bel\\een CFl \\lIh .\luP and \1111111.\( antigens ... 110\\.., II1JI 

there \\as substantial agreem<.'nl \\llh Kappa \allie 01 O.O:!. "herea ... Ihe agrecmenl bt.'\\\t't."11 

CFT and cELl SA \\3S negati\t' \\llh J..appa \alue of -0014 In goat'. though both are J..no\\11 

10 be lI<,cd as diagnostic le<,ts I~~r ccpr 

In Ihe present stud~ sheep \\ere highl~ serOposltl\t~ (6~ ~ and ~; 5° I h~ (FI and d 11,·\ 

le'b despite no clinical di ... e'N~ ha<;. been detected or mJlc;ltt'd In thl" PD",. \\Im:h mdl.:ah:-' 

thai Ihi ... .,pecie~ could he J p\llential ... ('UTee of infecli<m I\IT Ihe cau<,;l\I\ e agenl 

1i9 



Brl~~d on th~ findings. the following recommendation,> arc fomardc:d 

• Participator) disease search \\a ... used as one or Ihe 100110 Ill\e"ig:lIe IlH1.lor ui..,<:,a~t,;' ... 

in th~ area and the findings \\t!re in agreeml.:rH \\ ilh elmical. pathological and 

laborator~ disease search methods. hence the technique' could he applied for di<;ea"'t.' 

in\csligation in pastoral production:'. s~:-,tems_ 

• C(HHagious Caprine Pleuropneumonia is found 1(1 bl; Ihe rn(lSI t:con(lmlcall~ Important 

disease in the slUd~ areas. Therefore. control 1llC:<lsures 1l(:luding routint: \ accinallol1 

and mo\emen! cont rol measures should b~ implemented. 

• Strengthening of the ve!erinar) infrastructur~ at grass root le\ ~l is nec~ssar\ in order 

10 prO\ ide immediate sen icc dUring ou t bre.l~ s in the leIl10tc~( part of till' countr~, 

\\ here l11ar~et access for drug purchase and pri\ ate \ etcrinar~ '>~f\ ice 1"; sca rce , 

• Ri s ~ factors that \\ere obscr\eJ in thi .. ,)Illd~ rlnd oth:'r UI1'iccn frl...tors that could 

aggnl\ ate the occurrence of disea ... e ... h0llld b~ thoroughl\ studied 
~- - ~ 

• Further detailed e'perimental and field :-.lUdle' on the diagnO'itlc ablll1~ and mcnl'i lit 

CrT and cELlSA rlnd \\ hether thl'~ ha\ C' C0lllp1ement c<!ch othcr (If lhcd indi\ idll:ll1~ 

ha ... to be conduct~d, 

• \ttenlion must be gi\t'n for ..,ht:cp a<; 11 cC'ulJ be 'l)lIfl':C (~j lIlic..:tic'In for IInP and 

\//11I1/SC Thus CCPP control program ... hould inl.'lude cl1lltn)11Il ... ht'~p tl)O, 

"'0 
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8. AN:-:EXES 

\nnc, I. Quesllonn~lIr~ hIt CCpp ,une~ in JnI\I'J IJrm1l1g l\~nl' ((i.Hlhl (inll.lt 

\dd ress' Reg ion lone Diqrn;t PA 

\. i Ilage···· ------ --------- .... _. ----- -- --. (, P .... -- ---- -. _. --- ----.- -[)"II..'··-- - --

... 'arne ofO\\ ner ---------...... ------. SC\----····---- . \gl'---- -- ... -. ---

:; '\oofgoatsO\\nt:d 

3. ·\gc and se\ dbmbulwn of goats 0\\ ned 

l~ear(l ) 

F(O) \1 (1) 

1·~ ~c:m (2) 

FlO) \1 (1) FlO) \((1) 

4 Comparali\c use lmpl'nance keeping anul1al !:.pecic\ (11031 

Disease resistance 

Drought resistal1l'c 

\I arl-..et rn.:lCrem:t' 

h.:on0I111( \ ah I.' 

\Iill.. use 

Cauk goat .,hcep 

Dair~{I) Ll"h income (~) 

6. \\ hal kInd olpfl'Juction s~ Stem do ~Oll pral.:l1l"c"' 

SeJenta r~ (I) 1 ranshurnance (2) Pash)ralls\ (31 

7. Hm\ do ~ ou manage duri ng da~ ? Separatel~ or comllllmall) I r it h communal 

7. I b II \\ ilh the .,ame communit~. other comrnunu~ or bOlh? 

7.2 If the con lact I:' \\ ith other comrnunit~ o r both \\ h~re do nock" !.:ontJct 

At grazing------- --- watering poin! ------ ------ \I arket --------- -----

7.3 Is there an~ contact') bet\\een specie'i at gr.mng "ile -_ .... _.- \11,ed th~ \\hole ~~arf II 

Som~ time ... In the ~ear (11 

Separ;l\t."d Ih~ \\ hole ~ ear I ~ I 

h \\Jlt:nng point- --------- ~ermJn~nt (I) 

Temrorar~ (~1 

78 



8 Old) ou encounter goat health problems? YesINo 

Q. \\hat are th~ maj o r goat di :;ease s. according to their importd lh.e (11051" 

I .................. 2················· 3·················· ~················Jlld ~ ................... . 

10. Which Ji,ea'>e out ot)OU ha\e mentioned is sc\erel) afTect glIal flo..:" 

I ··················· 2······················· 3 .. ··················· ~ ................ . 

II Do th(' ~e disease, Ill\ohe Sheep? l c!). ' ... , 

12. Is [CPP presenl in ~ollr herd neighboring herd district s 71'ne ... curre!l1I~? VI." (1) '.: n (Il) 

13. Which age and se\ groups \\ere more affected? 

, l~ear ...... . 1·2 ~ ears -...... \11 agt: and ..,c\ group 

F(OI····· \I I I I····· FIOI···· \ Ii I I··· F(O)····\I( I )····· 

1 ~ What p0 ...... ible reas,)n ... fm the disease ou tbreak? 

WateTlng point ........ . 

(, rMin; poinl .... -- ... . 

season···· .•..•.....•........ -.... 

large floc!.. size···············-·-·· 

Sid <"1\''':'' 1IlIfClJuction·-··---·--··-

(,lfl ·····-·--············ 

I}ur..: h~ ~.:d· ····· .•••••.. 

Other,,··············· 

15. \\hal measure", do ~l)lJ la"e to combal the di",ease during nUlbn . .'ak ... , 

I. \lar"elll1g of allected Health -- .... -- ..•. . . ..••.•.•. 

") \ ac:..:inalion 

3. lrc.lImenl 

~ ~egregaIJon . .............................. . 

5 ~Iallghler··-···· -- .............. ---. -.. --- .. 

6 Other,,· ····· ... --.- .. --. -. --- ... -.. ---- -- .• -

16. Did ~ou \accinate goab 1 Ve,,",o 

I; '\galn<;1 \\hieh JI ... e3~e "3 .... \3":":11131, 'n gi\~n'" 

1 g \\ hal t~ pc or drug,> do ~ ou usc'" I {O\\ man~ 11111C'" 1.11.. ~ 'li u"e 

rh ~ h:lrac~ d me····· .....•........ 

Penh; II Ii n················ .. _ ...... . 

"':.Ircplom ~ c in ······ · · · ··----- ... -.-

(hher... . ......... . .... ------ ... -. 



-~-- ... --

19 Who treated ~ our goa",') 

Public sen ice ----------------------

Locallrader --------------------- --

r rad ilional ------ ------ ---- --.---- ---

Others--------------_·_·-------------

20. i\larkelS \ allies 0 1 goal') and sheep 

I-Ieahh) 

Goat s Sheep 

Age 
I 

,,1 r \1 -
j 

1 

> 2~ears 

Sick 

Go;m Sheep 

Age.: F , \1 F \1 

< hear 
>-

1-2~ears 

> 2~cars 

21 . \\'as there an~ traJi tiona l treatment u,>cd' Yc.;. "\0 

I f ~e ., \\ hal \\J., the n:,u h", 



A lIl1 l' X 2. Record .,heet Format 

7 0ne···--··--·--·····-· \\ . oreda- -- .. -- .--- ------- ------ PA . \-- -------- -----._ . ___ __ ___ .•• 

\' i Ilagc--·· --------------- Spp--------------- ------ ------ Floc k "i LC--- ------------ ------. -- ---

GP';-----·----------·---·-·---- ---------·-- ------------------------.------ Date--------· ·-·-··-

5 n Name 

of of 

Age ,,~\ Altitude Prod. seaso eFT 

s~ 5.tel11" n \\ ith 

\/c ( r 
-+-

I 

cJ I IS \ C 1"1 

, 
r-~--~l------~-------+--~---------~ 

~--i- 1 

Annc;\ 3 Antigen dete~tllln proaduTc.;. 

I. llllillunobinding on 'Itroe~lIulo<;e paper (Dl1t· hIll!) or Indirect immllnnlx'n~\lda"'l' \.:..,\ 

\laterials and method.., 

• Test sarnpk.., (>1 pleural nuids or tis'>Uc "u~rC"mion~. broth cult lift: s!oreJ In deep freelc 

at -20' C 

• 'itrocellulo.,t.' paper (ut in .,mall \i.lL'-. (0 krn \ 1.5clll) that can ca~tI~ III In 11l1<.:rll 

platL' \\elb 

• \Iiero plate .... (gr~incr l ): miCTl)pipelle .... ,111d IIp-. 

• Incubator. and 3g11310r 

ad.lU::iICU hl .., -lJ 

• Blocking. huller .... olulion. 10% hor .... c ~erum III I B~ \\ilh f) 05°, h\cen :11 -20 ( 

(pol ~ 0\ ~ l'lh~ klll' .... \ lrhltJnola ural) 

\1 



• II~ pcrimmunc "era diluted in blocJ..mg :>111utlon 

\ lonodonal antibodies (\ lab I 5.00D)' \ l ou~c h~ per lIlUlHlO..:' ... erUIll again~t 

,I/cc.p, 

• Conjug.lIc'o pcro,idase labeled ~,ah antlrabbi t (I ~OO) and anti llli(t: 11.50(J, 

IgG. diluleJ III hlocking "OIUliol1 

• De\eloplllg ~olUlion (c"ub"traler I B~ cl1ntallllng ll.5 uo \\ \ It'lra 

h~drochl(lride.~. 3'- diall1l1lobclidine ([)~\B ). and () 1°0 H :O~ (30~011 ' i(I \I·\ 

Chemical Co.) 

• Reference \I ~coplasrna strains of Ike-PID8] 

PrlKedure of DOl-bIN tc .... t 

5~il of the thora(ic tluids \\3S poured on Iht: lip o f the ni trocellulose ( '\CI PJper 

, The papers \\a ... inl.."uhated for 10 mmule,- at)7 C and \\a"hed \\ith TB" f,'r ~ mill 

.) Then il1llller<.,eJ inh hlocking buffer ~ I 'Ill per \\ell and \\3'" kt:pt tor;O n"111 \\llh 

slo\\ agitation 

-1 The '\C \\a ... the!llr.ln ... ferred 10 h~per mlTlllllle -.r:r~l. 2UOui Jliquo\-. pcr \\cll.:nJ t..\,:r! 

for another 30 min \\ IIh slo\\ ag!tatllm 

5 \\ ao;"hed three 111111. .. , n fBS,. ~50ul per \\ell (~TllIIllHC'" per \\;l"hlllg'l. 

6 2C10ui conJuga!!! \\a' added rer \H.' II anJ Iht' 't papt'r imlllt'r..,ed In !' 

8 

\\ ith ... k)\\ agil~lIll'll 

Then repeated \\a ... hlng ... ,\:0. proct!'dure 5 \\ a"heJ three tl~lh;" III ( 13 " 

Tran ... fe rred 11110 de\eloplng solution. pirl.'ttt:d 150ul per \\ell. for ~mlll 

Final1~. nnsing in dl~lllleJ \\ater 310pped the reaction ·\ppear,mcc of red dUlllll lh,,; tiP lI1 

the 'C p.:lper \\a~ con"idered as PO"ltl\e reJ,:llllll and \\3" ranked accordlllf It ;:It" ..... I"r 

1IlIensll~.1"'--I .. tn'n= (~-1 ;l\erage. -I \\(,Jr... and I-I negJII\~ 'r [h) rl.'~l!.."Ii<.."'1l 

• I e.,1 .. era 01 gl.."'Jh 

• \ li croplaul.'<' 1- tmrn (greiller laborh:..:hnrl-.l.l1luillcrannei lllicn .... pilX·III.'-.;mJ Ilr" 



• Gu i nc~ pig comr lemcnt 5u and .:omplt:mcnl di luent' ... ( D I ~ g no"' ! ic ... ClRAD 

J:\I VET, I ra nee ), 

• \ crOlla I huller ... ohlllon, PII 72 

\ /aP(F38) <lllti!.!en , 1:20 Dihuion In \I!f\mal huffer and \ lmm'-,C antit'cn l-W - -
dilution in \erona l bufTer solu tion 

• Sheep red blood cell (S RBC): Sheep blood collec ted from lugular \('In In 

·\be\e( s Solution 3.8 ratio ... (- 51111 hl,'"1d III 125ml \J..,c\cr ... ). 

• Ti trated ha('mo l ~ t ic serum: rabbit dlltl ... heer RBC (Oia;4llostics Pasteur. FrallCt'L 

• \\ "mer bath. incubator \\ ith an agitator 

Allrigell preparafioll 

,\frcopftl\IWI caprico/ulI/ Hlh,p. cllpripll l! llIIlOl1il' fll1ligl'lIl ,r l'lwrtlr iol/ 

\lccP \\as isolaled afte r it has oren charactemed b~ an Immunorerc"lda<;e tc"! Clnd 

prOlelll electrophoresi~, and pre..,ened a ... J I~orhlllzed pure cullure IThiaucoun l'I [II. 

1992), \\ as obtained from C I RAO-E\ 1 \ T and u ... t'd a.., the ..,ource ot antigen A. r\lrtll1ll 

of the freeze-dried malenal \\a'i mo~:ul:lIeJ lnl(l "'ml of l1lodllied 'e\\m~(\ Ir~rl" ... t' 

broth grc\\\th medium and incuhdted aI 3- C I~'I ~I further " da~ ... " ,",ub cullunn;; \\,b 

d(me lor a second time 1010 IUOOlI 01 grlmth mc:Jiulll. \\L1h Lncubation at 3- '( !\1r 

another 5 da~s. The culture \\a ... lhen Lenlrlfuged al -OOO~ filr 15 min al - -l C JnJ !ht.' 

... eJiment \\as \\a<;hed three limc:') u!l.inJ; di'>tl1lt.'d \\,ltt.'r The pach.ed orgalll'>m'" "crt' 

r<:\lIo.;renJed III Iml -di"'l1l1l'd\\;lh"r .-li!tued I nO and ullra"{'IlL(Jtt'd b~ uitra'il)lllo,;:.U< I,u 

3mln at lo\\po\\er in d ("onlamt'r 01 iced \\;Her rhl: ..,u"'pen..,Lon \\as centntugt.'d <II 

I ~50g for 30min to remo\ e an) dehri ... In I I . 2:(J(J-l1 "I he Jnll~t'n \\ a<; Ihen ""lrcJ .II -

2:0 C in aliquats of 10mi in "'(ft'" capped :;la~ ... lllol1lc ... unttll1 \'J:.u,..~J 

\fmI1lSC (II/Iigell prepfmaioll 

"\ Ireeze dried strain of \/111/11.\1. Ilbtained from CIR·\O·!·\ \ \'T" \\3') ino(ulateJ nl< 

IOml 01 ,\f,,:oplwI/IU broth medium and IIlcub,lIeJ al :;- ( !\Ir 10 d3~~" rhe org.llmm ... 

\\t're Ihen hanested b~ centrifu:,;allon al iOOOg hlr "mill JI - -l C. ... ubseqLLentl~" Il1l"\ 

\\ere \\a .. hed thrt'e time .. \\!lh d .... tilled \\:l!t.'r .1nd Ihe r'h.:h.eJ organl\l1h \\l'rt' 

resuspendt'd in 100ml-distllled \\aleL The sLLspcn,ion \\J'" Jutocl,l\ cd lor 10- 15111111" 

(oded and sonicated fix 20mln at 10\\ po\\er In a !."1)nI.)lner 01 Iced \'<lIer. W glH' an 

e\en ... u<;pcnslon. rhe <;USpCIl<;101l \\3 .... di ... \lllcd 111 Jl ... tillt.'d \\Jler unlll II" Ora(ll~ ~II 



dilution o f 1: 10 matched tha t of Bro\\ n' ~ whc , ~ (Carnpbl:11 and iUrIlcr. 19531. -I (1 

presen e the slI'ipensioll . O.5g phenol \\as added 10 each 100m i and il \\<3.., ... (med at 

"t.te fo r G \\ce\" .... , \\j l h shal-.in!.! for 5m in ill ned,l, In ll'n'LI..,. l ilt: dl1ll"CIl \\.1'. Ih"ll 
~ "' c .. 

t itrated fo r Li se b~ checkerboard IItr3tion and te<ileJ fo r ant complcmenlar) aCU\ll~ It 

Ihis "as present. the suspens ion ,\a.., re-agitated "tOfl'd <I .... hcfon: and rc -te"led aller 

6\\eeks. When there \\ as no longer anti COtllpielllc n tar). th..: antigen \\£1' u"l'd in Ihe 

e FT as recommended b) O. I.E (~i1IJ-I). 

A nri;.:ell filratio ll 

To dClcrlllinc ranQe of sui tab le antl'..!cn C01li..:cnlr,tI1Qns (\\or,in!.! ddutil)tl', of an anIl!.!('1l 
~ - ~ -

::.IOCI.. of certain concentration) PO~t il\ e control .. erurn \\ as u<:.ed. Che.:J...c:rboard lilratlon 

\\ a' ll<;;ed 10 combine range of anlib('!d~ concentrations \\ hich producc:d ch!arl~ po'illi\ I.' 

reaction \\ilh te~1 sera. Accordmg III anligen che.:l-.crhoard Illr'l(lon. t/r..'(f anJ \/11/11/'\< 

antigel1 \\(JrJ...ing dilutions "as I ~(I Jnd I-HI. re"'rl.'cl1\cI~ 

COlllp/l'lIIell t EI'{I /Ufl f iu ll 

"'erU11l har\ested from guinea pi; \\;1'. u..,eJ a ...... \1mpil..'ment I he \\Nl..lng dlluli"11 nl 

( o1l1piement \\as e\aluated dal l~ '~'hlre te..,t pn'r..:r 1I1IJC:f"cnl Ilh: C' ,'\aIU3111'1I \\;\ ... 

done \\ Ithou t addition of anlih\1d: .lIld antigen. lIl..,tC';lU \,1 Ih,· ... ,· dduenh \\3.., lhl'J ill 

replace the \ ('llull1e. Then C \\.1' "'eriall~ dilul..:J \\ith Jiluent".., III micfl) r1ate, ;lIld 

equal amount of heamol~tic ~~ql'm aJded JCCl1rJIIlg III re(i11llIllcnuc:J alllount and lune 

limib. Instead of 3 hemol~ll( umb lill' 11l'm,11~tic Uillt .. \\('rl.' u'ed a, a \\(lrl-.lIlg 

ddlltion 

Prepal"(l t io ll of h em()~l'lic _' .\'.\Ielll 

~O'O ..., R Be preparatiun. 

One da~ before preparation ~hl'l';' hlol,J \\JS h.lI·\t? .. ted h~ \1,,'\t:1 "OIUli\.'11 a\;1 rail' 

01' 75m1 blood in 125m1 A"'e\er ... ,t,lution rhe <"'RBC \\,:';' \\n,ht:J Q~ eentrifugall11tl JI 

25nO rplll for 5min using. le.;,1 l\the I he pnK(.·Jure repeat~d three Innes. Packed ldl 

\{llume \\JS mt'asured before IIle ,a-;t ,upl'rllmant discarded rhen PCV \\as diluteJ h~ 



-Imhoceptor Titratio1/ 

ro (\1rnpk'tc: heamol~tl": '~'tell1 antl 4 "hccp red hlo(ld ..:1.'11 ... \\.j-., \ltt~r~d \rnh\l,:t:rlpr 

\\ih diluted .II ! 2 r.lk ul' I t ~"tl .Iher t:4ual ,lIIhlunt \'1 ddlh:IH J"I'<:Il,..-rJ 1111<1 \.:.k i 

\\ eI I ... ll.juill \O]Ulllc 01 '::', ...,RB( .1I.iJeJ III ealh \\.:11, .IIIJ IIh.uh.H .. :J .Il hl,_111 

temperaturc for IOIllIn then C .ldded al \\orl..lIlg ddulh.11l and lIl(uh;uI.'J al ,7 C for~O 

IlllnUle" The 11lInimuIll heJrnol~tlc dilution (\ IIID) \\a ... rcad and rel,;\lrded th~n one 

unit had (Will \1\10 \\:,'-; u'l'd 1~1r \\orl..111£ dilution, 

Te ... t ... era \\en: dec\lmpkillenteu in hot "ater bath. 60 t. tur ,I) 1ll1Ilutt''-; 

'l ::!5pl \crona! butler s\1lutioll \\as di ... pen..,ed 111 all \\1.'11 ... nlnmwpbte ... 

3 Em.:h te ... t ..,era (I ~ Jilutl;"d) dl ... pen'-;cd in douhle \\ell ... 11111.' \\t'lI \\,'j-., u\t"d t(lr anti 

cornplemcntar~ reacli\'11 ..:onlwi. 

4 rhl' \\orl..mg dilulllln.:.. I ::!5pl antigens (\!ceP and \lmm"'C1 \\t're added Into pnl' 

orlhl.' 1\\\) \\1.'11" 'I t"a ... h tesl ,era ;"imu1tanel)u')l~ in dllll'ro.:nl II1h':f\.1 plate .... fi.1r bl\th 

antigen te<;13. to de..: 'l'rum ,mli cnillplernent 'KII\ it~ 

~. Ihe \\llrl..ing dilull 'n c ..;nrnplelllent \\a ... aJdeJ 2;,,1111 all \\~Ik 

6. rh~ 1..:('nl~llt \\a ...... ,lft..'1l 1\ 1ll1I1h'~t:ni/t'd and I..I'PI Cl\cllli~llI,I1 -l 

"('"morning the rlale ... \\ere placed on Ihe bench for at ka ... 1 I{)rnlnllt~o; I(l \\arm­

up bdl)re l)pl of henlll!~lIl ~) ... telll \\3') dl\peno.,ed per \\cll 

8 rhe: plt!!l;<; \\ere ... eakd "ith st"aling tape. homogo.:llII~d t!entl) then II1(UbalCd III 

37 C for 30 minute ... unJer moi')ture condition 

Q. Before reading lhe re~lIlh. the plate\ \\ere leli in Ihe r~rflgl'rat\'r.1I --l (. Il)r "'llll)o.: 

time!::. in order to alll~\\ non 4 I~ sed cells 10 settle 

10. POSItI\C reaction \\,h "et"Tl b~ the ah:.c:nce of haemol~", .... '.IIlJ pre~ell(\: or ",RUt 

and Ilegali\e reaClI.ms ~~ the hemol~si3 of",R8C 

.2 Compctili\c FUSA (cI·ll'-\) 

\ laler;al s 

• resl <;era of the samplt' 

• \Junc- immunoplate:" (\la'\l ... o rp ). rnultich,Jnn,J1 mlcrOplp~lte .... ilnd liP'" 

• Freac dried ,\/C(.P antigen \lith diluenls , 

• \lonoclonal antibodie5\!nP(CI RAD4E\I VT) 

S5 



• Pho..,ph4!l~ hulfa j,l lme (PBS) PH - -t 

• Washmg huftt-fIPB<.;T). PBS \\jth O.05~ T\\l'l'n ~O, 

• Blodmg huilt'l I PA\ r, con lalning IODo hllr,>c 'erum ll'>~tl Il)r dllullng lht: '>t:fJ 

nh."'lnl)dl'n~l.! .1Il111,-l"tlH:, anJ the cOlllug,Hl' 

• (l"'lll-,ugak rabtlll ..lnl·llll"'lU~e !gG !abelt'd \\ Ilh hllf'>l'fadi..,h pt'fl)'lda,~: 

• ~ub..,trat~ (imlll ·\B r" ..,\)IUlion -to.l15m o..:Ilr..lh: hulll.'r PI15 -H:( ):1 

• Refl'ren(t' ... erJ. "Ifl'"l:! p(':-.ill\e. \\ea\.. P,'l'>lli\l' ,lIld ncgali\~ .. ~rllll1 (CIR -\D-r \l\'T, 

• IncubalN \\ IIh ,Itl tlgit:l l("!r. r.;phectrorlH:h:r 

Tes l proper Procedure 

'line p('lI~5tn:ne microplates \\ere coated \\lth\lc-cP anllgen I~ .... t'd \\rth ~odlum 

d('ldec~l sulphale(<.;DS) Jiluted at I tOO \\ith phospha te butTcf ,JlrndPB';" :md 

Incubatt'J ... '\crmglll --t c 

, \\tl,hed \\Ilh \\,hlllng ,,,,lulion 300Ld \\ell 1\\0 t,llle.., 

drlution fate and m(uhated at 37 c 10f .:mt' ih)Ur 

Transftrred iDOul ('If the mi"ure (If le"'l ... enrrn \lab from tht' pre-plJle Il' the c,)alt:J 

p13te u~illg a Illultichannel prpene C·)tHrl'l-, .... l'ra . ...: ... mJugate anJ \1.lh \\t'n: J! .... rl'n'l'U 

m their rl'':>re...:ti\~' \\~' Ib 

5. The plate .... in.:ubaled for lhour at 3-..: l nJer .=entlc agitation. 

6. Washed t\\O tiJl1e~ a l 300ul \\ell \\a"hing 'iniution. 

7 Rabbit nnti -mou ... e immunoglobulin ~()nJugateu to horse faddish pc.·rl',rdase \\a .... 

drlllled at 1,50 and di"pensed IGOu! \\cll then tncubated for :In minute .... al ~- (.; unJer 

8 

gentle n.=itJ.tion. 

Re\elatron solutilln OllOOul \\ell \\a .... di,pen .... t:d in all "ell .... anJ iIKtr~~Ht."J at 

10min 

, -
, ..: 1. 

9 s,l0pprng 5.1..'IUlil)n 01 IOOl.! aJded rer \\db. \ha\..ed gen!l~ Unirl the cIlll'rt."J .,,)!UIIl' 

\\as homogenized Incubated for 5-iO min [() de\elop Ihl' coit'r \\ ired ...:arefull~ the 

underside ('If Ihe pla te 

10. Read al -t50nm 

The percentage olinhibiliL\n (P.I) \\as gl\en h~ tht." formula 

PI. 100[OD\lao- Odte,,] (00\1'0- ODCe) 
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\\ hcr~ OD\ lnb \\as the mean of the 0°'0 control and 100°0 th~ ()D I.:onlugate \la~ the 

menn of I Ooo~o comro! 

I nterprctJt il)n~ 

P_I 20°0 considered a\ negati\e 

P.I ~O· 249<)% considered as doubtful but for data anal~~I'" added \lith negatl\L' 

re-.u\h 

PI. 25-55°0 considered a!> \\ea" positl\es (p-) 

Pol 55-85~0 (on s ide red a~ strong PllsitIH'\ (P-+) 

Annc~ 5. 1\ lajar I)i seas~ s ofgoatlllentioned In Galllu Go ffa zone ba<;~d on the que')tionnain.: 

~1If\ e~ . 

Local name Vcterinar\ e ui\alent Fre uenc\ of rc ... rlHl).l' _ Ran" 

Go/tilll/u pneumonia CCPP 36 

Pm \01'11\ \eh' \lange \Iite 31 , 
-

("II/rlm( II Ticb 12 • 
Tin"e Internal pJra..,lic 10 6 

vemh Tr~ pan('lsnml·" .... " _J 3 

r;;;houl' Oiarrhl.'a 10 (> 

l\er\{1 Orf • 7 

II'()=~"/(I Ile;JrT \\<1ler 2 9 
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An 11 (, \ 6. <)ero pn:\ alenee of (C PP in South GIllO and CianlC' (jon;, I'on~') .11 'idcl' ted P Y 'i 
and 9:'0,0 .:onlidt"llce 'rH~r\aJ 'f,,~rOrrC\,llcllce 

"0 or '<llllpk, \.,"\ of 

PA tC'iled P,'-,.I!l\e.., SCfllPn.:\ all.'n(e( 0 0) l)~ooCi 

\beb "01,,1100 .. ) .... 1 +-
I) ,0 

·\ bela ~Lpra 40 I) 0 

Abella Gaffet<l 39 0 .0 
Alduna 89 13 ; 1-1.60 ' - 1f ;19~ _ 1- _ . .1 

Chalil 62 8 i12.90 -.6-J- 21.~ -J 
I + Damha~ Ie 88 I, 13.63 6. -J2- 20. - 7 

---'--
Dlihenablilio .... ) IJ 31.11 17.57--J-J,62 

Dus ... 88 16 18 18 10.12-26.23 

b -Ganta \ ledle 28 7 8.90·4103 

"olakeja 88 I ' I -J -, .., ,:' -22 I ~ 
-_.-

Quola'ihele 46 <) 19.56 8.09 -, I.O~ 

Shnhh' 88 I> ,68 1 5-J-I ~ .0:; 

SheilI.' \lil1ac 39 10 ~).o-l II Q- N :.0 
'Stlk' 88 

,. 
"' 

i-
26 I~ I h.95·3:'" 1 

Xen\clc JI II '26.83 1.1 ~7··HI ~9 

Jefl.'IlC \lenuka 35 I J riO ~3.7i-5h.O 

- - I • 
leldeketa 88 1-1 1).91 8 26·23.55 

Grand Total 1033 170 )16-16 1418· 1818 
~ 

An nc\ 7. ("("Pi> outbreak repl'n In dLlferent region., of I-. thlopia Irom 1998· 200-1 

Region ~o of outbn:ak ca:.es Death ... Slallghh:reJ 

SI'''P 88 1.1 358 . 2967 976 
-AFAR 43 6" 41 1301 107 

A\lHARA 1-1 ~82 1-12 21 

ORO\J1A -18 618 1-10 10 

BE:-;ISII ·\ "Gl·!. • 1-1 310 , , 
I DIREDA \\'A 10 576 413 III 
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A ll li e\. 8. Seropre\alence of CCPP in different parts 01 !hl: Ethiopia 

-;ourc<: '001 c1l11111<11-. Pre, .1Il"I1CI." 

[ '\tlllllned " 
\kl-.onnt>ll.L. (1996) \rbami..::h :!)-t goal" 36 

108 "heep , 

Gelahegn. \.1. (1993) F3~! 5hoa :!OO goals 51.5 
--~~ 

Oa\\ it. K (1996) Yabelk 2- 3 goa\:. ,. 
28 ~heep Ii 

- -- -- -- , 
5 goal<; 179 ~ reshome. r.Y. (l997) .... f<lr.-\r"l0 ' orth OIllO. 

Somali 

\\ 0110 j pooled) 

Be~ene. ,. (2003) Dire Ol\\a 319 6 

Bt>rel-.et. Z. (1995) 12:! 

Anne"\. 9. \nnutll ecpp outbreak reports from 1998'::!00-.4 in Elhl,)pia 

Y t'ar . "'<0 of olltbrt'ak Cases Deaths ~Iatlghlt'red 

1998 ~ -- I ' . , -:'I,J I . , 

1999 " 530 1"12 10 

2000 17 3-46 '" 1 ~ 

2001 . 29 5863 800 
1 

7J 

2002 55 12383 25-46 85 ~ 

2003 .2 2-4-47 980 162 
1

2004 
I 

5 271 102 9. 

Total 206 22611 5275 1227 

Source: \loA (200-4): \'I onthl~ di"ease oUlbreak report 
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Annl'\ 10. (,C PP outbre.11-.. In ~'\ '\P regional ... tat!.! fTIlm ~!.!ar Iq98.~()n-l 
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Camels 1300 1110 

Pou1(r~ 13.925 -I ()-l 
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I 
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Map of Hammer woreda shows route of 
market and grazmg. 
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Map ofBenn.a-Tsemay woreda 

legend 
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Ii'" roUl~~ UI 111(:11 K':H~ 

~routes of qraZlnq 
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M;;p of Arbaminch zuria woreoa 
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legend 

• market sle 
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Min b Ahara 

legend -, 
~ grazmg ttte dlmng dry season 

'- ~ ma.1c.e~ routes 

..r-~ ~az:m.g routes mdry seasoll-

- Market SItes 

• PA's selected for seta coI1ect!.on 

"l a p 2· 4. Shows inrrastructure o f graJlOg and mar\..e\1ng routes 
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Picture I Group discussIOn whi le sconng climcal signs fo r each disease. translator is at the 
middle 

Picture 2 Group maIm: scoring 

95 



t· 
., 

-, , 

Picture 3. Pastorals were ab le to show gross pathologicallcs ions cfCepp case: 
ycllow::colored thoracic fluids, adhesion and fibrinous t issues were covered on the lung. 
Congested nodules were not pronounced. 

Picrure 4. Shows completed proportional piling of major goat's diseases. 
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PIClure.". SId goals \\~n:: :-<uhrmllcd 10 \. \ ·1 for l..,ol3tlon of Ihe causall\ e agem . 
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P1CIu re 7 Small pan of lung sho\' s congesllon and consol ldallon Ihere \\ a<; adht.~lon (If lun~ 

\\ IIh pleura dunng poslfIlonem eUIlUn:luon 
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