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AIlST IlACT 

A cross sectional st ud~ of contagious caprinc pleuropneumonia in goals \\as conducted 

from October 1005 to March 2006: to dClCrminc seroprevalence. palholog~ and 

.\~\'c(lrl(l\lIla species in\'Oh cd in pneumonic lungs of goats slaughtered aI ELFRA expon 

abattoir. LaboratoT} \\or'" \\as carried out at ~ational Veterinar:- Institute (1':VI). A total of 

704 sera \\ cre collected from goal'. that purchased from A\\ 3Sh (n= 114 ). Dire Oa\\3 (n 

==100) and 130rana (n =180). Lsing the Complement Fixation Test (CFT) an o\crall 

prc\alcnce of 48 J% (95%. CI 47.4 -51.1%) \\as obtained. The prc\alcnce in A\\3Sh. Dire 

Da\\3 and Barana \\cre 4:,3% (95% CI -41 1- 5-1.3%). 4-4.5% (95% CI 38.1 -5 1.9%) and 

51.8% (Q5%. Cl 46.58°'0) respecti\cI~. -Iherc \\as no significant diOc re ncc (1'>0.05) in 

seTopn:'\a1ence among three origins. as \\ell as no statistical significance (p>0.05) among 

indi\idual age ... of goats. :\ serial c·ELlS:\ \-\-as also conducted on CFT positl\e sera: 

;1I;"~'ordingl~ an o\('rall rn:\alenee of I U~( (95% CI S.8 • 15.-Yo) \-\-as recordeJ. 

Seroprc\alence in .. \ \\ash. Dire Da\-\a and Horana \-\-cre 17% (95% C I II I - 25.9%). 5.6% 

145° CI 2A - I:; 2' I and II - (95°'0 CI - 5 - IS.3) rcspectl\-el~ There \\- as significant 

diffen:nce (p<0.051 III InJi\idual age of goab using c·ELlSA. Further more. there "a" 

marginall~ signili.:am difference Ip<0.051 among the three origins. Lo\\cr seropre\alem:e 

"as recorded in hOlh te-;h in goals of Dire Dil" a origin Of the 704 lung"> of goat c,ammt'd 

for groS'i patholt)gical lesions 9-t 1 13A%) had lung lesions of \\ hich 33 ( 14 -°0 I. 18 (9.0°1 I 

Jnd -13 (1:'.5" ,) \-\-ere from goat.;; that originated from .\\\J-;h. Dire Da\\a and Bor,:m.! 

respecti' el~ I he pre\ aicllCe of lung. lesions didn·t \- ariOlh ... ignifjcalHl~ (p>0.05) among 

their ori£ll1s. 1l0\\t'\er. pn:',alence of lung lesions \\lIhin mdi\idual age~ 01 goalS \\<1'> 

signilicantl~ different Ip<O.Oll. Of total 94 pneumonic lungs and -t thoracic l1uids cultured 

on Ha~ IM,:s solid and liquid media .. t~\·c )plasma \\a.:. isolated from 15 f 16"/0) pneumonic 

lung II!-.;ion;;,. The .\h~'ol'h/lm,1 ~pe.:ies identilit'd includes: - .\/ 1II.I·coidl'l sub;;,p l1Iycoidt'l 

large colon~ I.t/mll/LC) . . \1 </e.lllll~·lilll' JI caprit'olum :Sllb;;,p capricolum nlt·c) .11 

carricolum suh;;,p capripllt'llIlwllioe f.l h·LP) . .1/ OI'I{1I1t.>III11IJ11iae and\! argillilli The 

isolallon of pathogenic .the ,/,/,lll1ltl :specie:. of .t/ap and II .1.-.!altlL·li,lt' from Jpparentl~ 

health~ slaughtered goats could be an lIldication of ehron!\." carrier. "hieb might ha\e 

'ipread the organi'ims throughout thelf \\3) to the slaughterhouse 

h: {'~ n ord :"! CCPP pre\alence . . \I\L'op!wma. pathotog~. CFT. ~·ELlSt\ 

,.\ 



I. I NTRODUCT ION 

Goats (Capra hirnls) arc thought to have been the first animals to be domesticated for 

economic purposes. Goats playa c rucial role in food production in developing cOlllmics. 

The~ can easi!) be sold in terms of urgent need stich as sickness. death or the payment of 

school (Peacock. 1996). Goats are \\ idely distributed and inhabit all climatic zones. with a 

higher concentration found in dry than humid nreas (Adernosum. 1994). 

The} are \\ell adapted 10 hot and dry conditions. and main I) due (0 the fact that in dr;. 

Lones there is less opportunity for ahernali\c !and Lise. Goats can su rvive and produce in 

harsh environmental conditions and on poor qualit) fibrous feeds, They have a high 

n:producli\c performance and are drought rl:'sistancc (Smith and Sharman. 1994: Peacock. 

1996: FARM Africa. 1996). 

In Ethiopia. though. there are about 22 million goab: no detail research \\ork \\as carried 

to increase their output. ~Iajorit~ of the population do exist in 10\\ land under pastoral 

production system (CSA. 2003). Animal health is a \er~ importalll factor in goat 

production like in all otller liwstock systems. High economic losses range from death of 

morc than 50°'0 of flock. to slo\\ and progressi\e isolated cases of mortalities or. increased 

rnorbidit~ (Peacock. 19(6). These sllbseqllentl~ reduce production and are associated \\ith 

\\ea]... \etcrinal) sen ices in 10\\ land areas. The production nnd producti\"it~ oftlle goats 

depeml entirely on th~ health status of llle animal. \\hit'h in turn is affected b) husbandr: 

practices. breeding programs. nutrition and stress. \\here the \ctcrinar> infrastructure is 

scarce HO\\c\er. little atlention has been g1\en to methods of irnpro\ing their 

producti\ It>. inadequate nutrition. health problems. 10\\ genetic potentia! and traditional 

production systems are major constraints of gOat production in Africa (Ademosum. 199-1). 

As the result a number of goats are easil~ affected b~ rampant disease in the tropics 

(Peacock. 1996). 



Se \ emy .lfycoplasma specIes or sub spec ies \\ e re fo und to infect goals and sheep 

(Gourla). 1981). Among these the causative agent contagiolls caprine pleuropneumonia 

(CC pr) and contag ious agalatia are the most pa thogenic to goats. Although, mycoplasmal 

diseases are \\ orldwide in distribution partic ularly contagious caprine plcuropneumonia 

(CCPP) mostly occur in African countries (:-'l acO\\'3n, 1976: I-I arbri t!lal .. 1981). 

Contagious caprine pleu ropneumonia (CCPP) is a disease of major economic importance 

in Africa and Asia. posing a major constraint to goat production (Nicholas. 1002). The 

direct losses of the disease result from its high monalil). reduced Illil\.,. and meal yield and 

cost of treatment. control. disease diagnosis and su rveillance. In addition to Ihis, there are 

indirect losses due to the imposition of Irade restrictions. Contagious caprine 

pleuropneumonia (CCPP) is characterized by 100%) morbidity and 60 to 100% monalilY 

The se\ erity and pmhogenicity of the mycoplasmal {liseases depends on the slOlUltaneous 

infeclion along \\ ilh other microorganisms such as Jlallllhelm/ol ha.:mohliL\1 and 

P<l.l/cure/la mlliweida \1<1\ e also been a:;sociatl'd \\ ith pleuropneulllonia In goals. although 

e\perimental c\ idl'nce 01 their pathogenicity In Ihis host is inadequatl: ~Radostils cl al. 

19941. 

The presence of CCPP in lthiopia has bel'n su:;pectcd since 1983. It \~ as conlirmed later in 

IQ90 by isolation and identification of F·38 fThiaucourt <.'I (11 .. IQ9~). "ince then the 

di:;ea'ie is become endemic in different rt!'gions of the counlr;. RepL'[lIed ullthrea\.,.s have 

heen occurred in all region~ of the country including Tigra) . 'far. ])Ire ])3\\a. S'!'P. 

Oromi~(!. fknishangul-Gu1T1z. and Amhara regional ~tates It is more pre\alenl in the arid 

and semi- aritllo\\ land area of Rift \'alle~. Borana rangelands. South Omo. Afar and other 

pastoral areas and impose'> se\ ere loss in goat population. 

Sero-pre\ak'nce rate from dIfferent author:; \ane~ 6% to 77% 111 dlfli:n.'nt pan:. of the 

counlr;. Thc nide \ariations rna] be allnbutcd to agro-ecologital \arialiol1. production 

system and mer crondcd stoc\"'. The other factor llla) be the methods u:;ed during the 

sampling procedure. diagnostic test emplo)ed as \~ell as the number of animal e\[llmned 

also afTect sl'ropre\'a1ence of the diseases. Furthermore. \\ ide \'aria1ion in seropre\ alence 

could be associaled "ith other .\~H·oplmma species imohed in dlsl'ase ... of CCPP. The 

I~ pc .\~\'<;.:oplcHma species imolved and their significance in contagious caprine 

pleuropneumonia (CCPP) \~ ere not fully studied in Ethiopia. 

2 



Thcreforc this stud~ \\ as planned \\ ith the follo\\ ing objecti\cs 

., To stud) seropre\alence of contagious caprine pleuropneumonia (CCPP) in goats 

slaughtered at ELFORA e:xpon ahattoi r 

;.... To stud~ pathological conditions in lungs of goats infected \\ ith ,\!n:ophmllo 

species 

" To isolate and characterised .\/rcopJasmu specIes from pneumonic lungs of 

slaughtered gOals 

3 



2. LlTERAT UIU: REV IEW 

2. J. l\ lyco plas ma 

The mol1icUies are member!:> of the order j\ 1 ~coplasmatalcs and class mol1icutes (soft skin) 

and the) are the !jmallest of till' free-living prokaryotes. ~lol1icutes is the correct name 10 

lI!le \~ hen collecti\cly re ferring to these members of in this order: ho\\c"er. the trivial name 

m~coplasma is also used (Le\insohn. 1991: \\'al\.:er. 1999). The members of the genus 

.\/)'coplasma (class Mol1icutes) arc the smallest organisms capahlc of self-replicating. 

The~ possess a rdati\el~ small genome of 0.6- 1.35 mega bases reflecting their drastical1) 

reduced bios~nthetic capabilities and parasitic lifest~ Ie Wolske. 19(5) . . \~\ ·coplusnlCl DN,\ 

is poor in guanine (G) and c~ tosine IC) ranging from IS--W%. and rich in adenine (A) and 

th~mine en. The~ lac\.: the rigid cell \\<'111 presenl in other eubacleria and haw an 

e,ceptionall~ small chromosome \\ ith 10\\ G~C COl1lent, All ]...110\\ n .\~I·coplasnlll are 

parasit(''). \\ hich usual1~ e,hibit a rather slrict hosl and ti'lsu(' :.pecific.:it~. and man) of them 

are of clinical Importance in human and \eterinar~ medicine (Dols ke, 1995: Walker, 1999) . 

. \!h'(Jpla.lt1ItJ comprises ~ OO ... pecies of the class ~lollicutes ('\icholas. ~OO~) . Fi\e distinct 

groups of ~lollicUles I\ere idel1lilied b~ ph~ loge netic anal~ ~is of the 165 rR;-':A sequences ./ 

"riroplasma grOllr contains _\kl.p, II hieh has been subdil ided \\ ithin the .\1 mycoidcJ 

dUller .. \~\C '1'111.\/1/(/5 of the m~ coides cluster are pathogens 01 ruminant... and compmc si, 

tlosel~ related species that arc subdilided into l\\O sllhgrours !-lased on genetic similarit~, 

The capricoluTll subgrour indudes ,\1 ('artil.'olum sub'lp l.'a/w/1. ,111111 .. \1 capril'ollim 

sub~r- cap"//,lh:/lmOlliat', and .\~\·coplu\md sub!>p. bm lIle group'" (BG-l , The m~ coide!> 

subgroup consists of.t l m.\coideJ .Wh,lp. mpri. ,\1 mn'oith'.\ subsp. mycoiJc,1 _1//1£111-

c%m-, and ,\1 m\'l'oide~\Ilh,\1' m\'coidc!,\ larRc-calrJllr (Weisberg 1:1 a/ 1989). 

,\11 Si>,. specie ... of the .\~\'('flidL'~ dU.Her can cause resrirat00. anhriaL genitourinar). or 

Illammar~ diseasl.'. although significant host and strain-related \ariati on in \ iru!ence cxist.s. 
v 

.\1 m.l coide\ ')ubsp. mYL'oiJL'1 sTllall-colon~ f .\ll1ImS( 'j. and _tl ctlpricoJlIIlI sub.,p. 

C<ll'rirm!1lI11OIliul! nIceI') the etiologies of contagious bo\ Inc pleuropneumonia (CDPP) 

and contagious caprine pleuropneumonia {CCPPI respectl\ el~ . are the most \ irulent and 

t~pically induce fatal s~stemic disease in their hosts_ Other members of the mycoides 

clu<,ter. though the~ are pathogenic. the~ do not usuall~ cause life-threatening disease 



instead establish prOlracted infections that resul t in lo\~ le\c l!-> of chronic inflammation 

(Simecka el al .. 1992). M m mycoidt!s large colon) (.\/mmLC) and .\/ m capri (.\fmc) 

\\hich cause i\ lAKe PS and share immunological and biochemical properties in common 

(Thiaucourt and Bolske. 1996: :-.Jicholas. l 001) . 

. \fycopla.Hfltls (mollicutes) former1~ called PPLO (Pleuropneumonia like organisms) are 

non-sporolating. Gram negal!\ e. non· motile bacteria. \~ hich do not possess a defin ite shape 

for cell. They don't possess cell \~all and imemal membr,lJle structures excepl plasma 

membrane ho\\c\'cr: man~ strains possess surfaces structure equi\'alcm 10 a capsule \\j th 

the e,ception of Acholeplasma. 1\ ~I'coplasl/la,\ depelld on suppl~ of intact cholesterol. 

\\hieh the) incorporate into the membrane crealing suflicienl osmotic stabilil) for sur\' l\'al 

unJer normal pb) siological conditions. The Aclmleplw.\/Ild s~ nthesi7es cholesterol as 

subslitllle but II ill incorporate cholesterol if il is provided. ,\/Iwlplu.lmu pol~ morphism is 

the consequence of missing cell \1 ell .\6'cop/0-\I1I(1\ art' not onl~ de\ aid of cell \\ ell but the 

genetic capabilit~ to prodm.-e one that also renders them compleld~ resistant to 13-lactam 

and other cell \~all aCll\it~ drugs Due to their small size (0.1 · 0.3 nml and Iheir 

pol~ morphi..,m the~ are able to pass through the usual bacteriological tilter <O.I-O.3nm l. 

The cell shapes include spherical. pear shaped spiral and liIaments (orlm, Cell somelimes 

appears a., chain beads a .. result of a s~nchroniLed genomic di\j..,ion. \lollicutes poorl~ .t. 

... tained Gram-negati\ e staHl method although the~ are cla..,silil'd as Gram negalLve The 

preferred stains arc Gielma Casta ned Dienes and \ 1eth~ lene blue (Quinn ~'f ul 1994). 

The mollicutes gro\\ slO\\ J~ and generall) rt'qlllfl' ) 10 6 da~ s of Incubation before colonies 

arc apparent. Gro\qh is be~1 al 37 C ill atmosphere of increa'lcd CO: "t1.'rols are required 

by all genera e'\ccptk/lOll.'plo'mu and AIM!plo,\mtl \lost genera are facultati\c anaerobes 

e,cept AIlUtTnpl<wlll.l and .·!lfcroplu"nd.\. \\hich are obligate anaerobe~. Optimum pH for 

gro\qh ranges from 6.0 for L'reapla ... ma and" 5 10 otht:r molJit,;lIle'l, Colon~ ... i7e \aries " .• _ 

from 0.1 mm to 1.0 mm, When obser\ ed \\ IIh dtssectrng microscope. man) spccies exhibit 

"fried egg" morrholog~. ThL';; umboniite appearance is the result of the ,enlral portion of 

the c()lon~ embedding into the agar \\ ith peripheral l one of ... urface gro\1 th_ Some species 

produce lillll and spot. \\ hieh are composed of chole)lcrol and pho.::.pholipid) and seen as a 

\\ Tinkled film on the media surface (Ojo. 19"76: Jones. 199}: ,\dchana I!I (II .. }006). 
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2.2. l\ lrcoplasma Species in Goats 

2.2. /. J/yClJp /SIfUifl Ulycoit/(!s subspecies capr i ( \fmc) 

bpcnmental infection perfonned b) Ojo (\9 ' 6) shO\\i.~d that strains of .\ Imc could be 

high I) pathogenic producing sc\ere pleuropneumonia in large proponions of the 

e\pCrimenlal goats. Apan from local oedematous reaction at inoculation site the gross 

lesions \\ere confined to lungs. pleura and pericardium. The lung i",ohernents \\ere 

maml~ unilateral. It is unclear if .\lme has b..:-cn reco\crcd from other bod~ "ites in natural 

disease of goalS but mastitis induced ('\perimemall) It is beJic\cd Ihat .\Im~ has ,3 clear 

tropism for lung iO\oh'ement (Lefel ri' 1'1 ul 198~b: \)a \ lassa el tit 199~) 

2.2.2. \/ycopltnmfl mycoities subspecies my w i ties Lurge ('% IlY ( \/IIII1ILO 

\~\ c()l'ltlsm~l m.l'~·oidt:.1 subspt:~·/t;'.1 m.\ ~·oidt.'s I..:.tr.;e .:olon) (.\ll11ml C I ha.;, one of the \\ ide"t 

geograrhic311~ di~tribU(eJ ruminant .\fI-~·,)pJ(I\ll/d\. being found on all .:ontinents (8olsl..e t:1 

1.11 1988). Se\ er pleuropneumonia similar to thai of .\lm~· \\ 3S produced e'\pl."rimentall~ b) 

.\/mmLC (Ojo, 19"'6) "hieh has abo been isolateJ from field cases of pleuropneumonia in 

goats arthritis in kids ma~IJtjs In aJult gOalS are al"o seen In natural dl"ea')es t LefeHe t:1 (II 

19S- b: Da\lassa L'I ul IQ9~1. The gross. lesion ... seen postpartum can be similar 10 those 

ob.,ened in\/~'(p inte.:tion. but the lung lesions Include oedema and thinking of the inter 

lonular septa_ Thefe ma) b(' ~cpt:(aemia a.:companied b~ the enlarged "pkell and Ie~ion" 

presem in ~e\eral organs. \lll.:ros.:opicall~ the aheoli containeJ mono(ular cells o('demJ 

and scattered granulo(~ te:'>. \~ hich also filled the bronl.·hioles I Bobke el at 198 I 

.\/ mn'ohh's subsp_ 1I1.\dJlJI?1 Larg,e colon) anJ.\1 mY~'(lid~'\ c;ubsp_ ltlpTl are 3mlgenkalt) 

\ el) similar as assess('d b~ numerical anal) si .. of one-dimensional sodium duJe..:) I sulfate­

pol~acr~lamide gel electrophore'I'> (~D~-p:\Gr protein patterns. The nuclelltide and 

deduceJ amino aLid st'quen..:e., of these mo lipl'proteins sho\lcd a \el) high degree of 

simllarit: bel\\eCn these 11\0 .\~\"Coplasmu .'pe.:ie:.. Anal)sis of the PeR-amplified /PI'A 

genes \1 ith fn:quentl~ cuning. re-;triclion enz) mes sho\\ ed a cenain degree of genetll: 

\'ariabilit). ho\\e\er. did not cluster the t\\O subspecies (i'.lonnerat el uf .. 1999). 
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peR tht!rcforc all o\\ s a rapid identification of M myc:oides subsp. mycoides Large co lon~ 

and .\[ II/ycoides subsp. capri but docs not distinguish bel\\ ee n these l\\ 0 close I) related 

subspecies (Monncral ('Illt .. 1999). 

1.1.3. ,\lycopt(lSI1If1 capricot"m subSllcci('s capricotul1I (M cc) 

The natural infection can be characterised b) t-. \AK (' Ps syndrome incl uding mastit is. 

arthritis. keratoconjecti \ ilies manifestation III varit's o rgan appear a fter an ini tial 

septicaemic a stage \\hieh can be fa tal for kids and adult anim als in poor condition 

(P('rreau and Bread. 1979). The gross patholog~ is con fi ned to the joints and lungs. The 

lungs sho\\ed intersti tial pneumonia and purulent bronchopneumonia. Inter lobular septa 

wcre broadened due to oedema and cellular infiltration mainl) b) mononuclear cells. The 

aheoli contained increased number or alveolar rnac rophages and there \\ as marJ...cd 

reribronichical Iy mphoid hy perplesia (IJolske el /1/ 1988). Some ah eoli and bronchiole) 

\\ ere iilkd \\ ith rol~ morphonllclar and desquam:ued epithelial cdls .. \/ carrico/11m ~ub~p 

(',;prico/1I111 \\ as con~tantl~ isolated from pneumonic lungs of goats (B6JsJ...c ef af 1988). 

1.3. Contagious Caprinl' Plc uropn cullI onia (CC PP) 

2.3.1 Hlsto~ 

Contagious capnne pleuropneumonia (CCPP) \\as firlit described in 1873 In\lgeria b~ 

Thomas and kno\\11 under the local name of "bou frida' because. in the majorit~ of 

diseased goats. onl~ one lung "ali affected (ll utcheon. 1889 cited by ~ I C;" \ Mtin er til.. 

1980). Its contagiou:'>ne:.s \\as not initi<ll1~ kno\\11 because the disease \\ as endemic in most 

areas unJI!T namination. 'So climatIC conditions \\ere thought to ne re~ponsibk for discase 

outbreaks. t\ major outbreak in South Africa in 1881 occurred roI10\\ ing the introduction 

or goats rrom Turke~ (l\ \cl\\ artin t!1 01.. 1980). 11 is a sc\cre disease of goats caust'd by .\1 

CJI'ri •. .'nlwn subsp L·tlrrir'lc!IIIUOIli<ll' f.\!t.·tp). Thi:'> organism is clo.;el) rel<lh.'d to three other 

,\[\-cor1a.\I1W species . . \ImmLC. .\/mc. and .\ /cc. L'nliJ..e true Celli>. \\hich is confined to the 

thoracic cavi l). the disease causcd b) them. is accompanied b) rrominenl lc.,ions in other 

organs and 'or parts of the body besides the tho racic c<l\it) 
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,\I mycuides subsp cupri \\ as considered to be the etiological agen t of CCPP, before the 

isolation and identification of strain F38 b) MacOwan (1976) and the subsequent 

demonstration of its causal relati onship \\ith F38 strain (MacO\\an and Minelle. 1976) . 

. \/n:op{mma strain F38 biot~re is the onl~ ,\~~'Coplasma that fulfils Koch's postulates for 

(C PP and is belie\ed to be the sole cause ofC(PP ( MacO\\an. 1984) . 

. \ / /1/.\'('oidI:J subsp m,n.:oidl!s Large colon~ has also been isolated from goats with 

pneumoma. It usuall~ produces septicaemia. pol~ arthritis. mastitis. encephalitis. 

conjuncti\ iti s. hepatiti s. or pneumonia in goats. Some strains of th is agent \\ ill also cause 

pneumonia closel) resembling CCPP (Ojo. 1976). but the agent is nOi highly contagious 

and is not considered to caLIse ccpr . .lI caprico/llm subsp capricoilim. a goat pathogen 

commonl~ associated \\ ith mastitis and pol~ arlhritis in goat:.. can also produce pneumonia 

resembling CCPP but it usuall~ causes se \ere septicaemia and polyarthritis. 1 hi s agent is 

closel) related to .\fn·op/mma F-38 biot~ pc but can be differentiated from it using 

monoclonal antibodies (Rurangif\\ a .:( (II .. 1987b). 

The causati\c agent of contagious capnne pleuropneumonia (CC PP) is ,\1 cupricolllln 

subsp capnj'll.:wnOlliat' (\I,,;cpl. \\ hlch \\ as prC\iousl~ "110\\ n b) the strain name of its 

t~ pe species . F 38 biot~ pe (leach el <II.. IlJ93). 

2.3.3 Clinical signs 

The classical disease 35 caused b~ .\Ia·r is a purel) re!)piratol") iIlne~5. It is characterised 

b~ a f\!\er. of 106<'1 (4IDC). coughing. and a distinct loss of\lgour Affected goats ha\\! 

laboured breathing: later Iht!~ ma~ grunt or breathe in ob\ IOUS pain. Frothy nasal 

di5charges and string) sali\ ation are often scen short I) befo re death. Acute disease 

occurred in fully susceptible populations of goats \\ ithin 7 to I 0 da~ s of the onset of 

clinical signs (Thiaucourt and f3obJ...e. 1996: \l are. 1996). 

The dinical signs describt.:d for CCPt> from different parts of the world h:ne \aried 

enorlilously. This is not surprising because at least two different ,\Iycoplusmas have been 

regarded as causati\c agents of the dlst.:asl;!, In man) field outbreaks. the clinical picture 
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has probabl~ be~n funher complicated b~ the presence of \ iruscs and other bacteria (e.g .. 

Pasl<mreJ/a species. PPR) as pan of the etiologic agent. A stud) to correlate clinical signs 

and early lesions sho\\ ed that affected goats. died up to a \\eel-.. after contact \\ ilh affected 

ammals. \\cre free from lung lesions or clinical signs: be1\\een 1\\0 and three \\eeks after 

contact. lung lesions \\ ere general I) small and superficial characterised by h) peremia and 

oedema \\ith clinical signs being restricted to an infrequent cough~ fever was first seen 

after nearl~ 4 \\ eel-..s. \\ hich correlated \\ ith lung consolidation. the area of \\ hich increased 

as the fever progressed (Wesonga el al.. 1993). 

The disease cause:) interstitial. fibrinous pleuropneumonia. interlobular oedema and 

hepalisation of the lung causing high rnonalit~ rates of up to 80%. In full) susceptible 

flocks. morbid it> renches usual!> 100°;., and mortalit~ 70 % (.\1c\ lartin 1.'1 ul.. 1980). A 

more chronic form of the disease is olien seen 111 endemic areas and rna~ lead 10 reco\e~ 

of a higher pen:emage of Inlected animah.~ man~ of them become carners of the 

.\h·coplt.lsma.\ . 

. \1 1n.lniJt::.\ sub"p L'apri tends to cause a more gt:n~raliLed inlection in \\hich septicaemia 

is frequentl~ seen. -\n acute or rer acute septicaemia form of the disease im 01\ ing the 

reproducli\e. re~plrato~ and alimenla~ tracb ha\t~ been de<uibeJ In addition, thoracIC 

~mJ reprodu!.:l!\e forms of the disea"e ha\ e been 311ributed to this agent. Ii i~ con~iderabl~ 

less contagiou .. than .\kcp induced disease. and the mortal it> and morbidit~ rates are also 

lo\\er (\13cO\\an. 19-6: \\e.:;onga t!1 <.11 •• 1993). 

The gross leSions in classical CCPP .1rc confined to the Ihara.:1C l:3\ it~ Pea·sized 

~ ello\\ ish nodule" <Ire ~cen in the lung~ In earl~ ca<,es. \\ hcrea~ in more established cases 

Ihere IS marl-..ed congc"lion around the nodule::.. lhe lesion~ ma~ be contined 10 one lung or 

both an entin! lobe rna> become solidified. The pulmona~ plt:urae become thid;ened. and 

there ma\ be adhe .. ions 10 the ch6t \\all (Thiaucoun and B61 .. ]..;c, 1996: \lare, 19961. 

In CCPP the lung resembles "some\\hat granular looking h\er", \\hich is described as 

masshe hepatisation "cen in CBPP lungs. In ::.harp contrast. .\/ m.n:oiJt!.1 subsp ~·t.lpri has 

been reponed 10 callsc lesions in a \\ ide \ ariet~ of organs ilnd to produce lung lesions 



c1osd~ resembling that seen in C13PP. The generalized lesions described mclude 

encephalitis. meningitis. lymphadenitis. splenitis. genitourina~ tract innammations. and 

in!eslinal lesions. none of \\ hich are a feature of classical CCPP The lung lesions. \\ hich 

resemble those seen in CBPP. are usually confined to one lung and renect various stages of 

tibrinous pncumonia. Extcnsi \e pleuritis is usuall~ presen!. and various stal;c\ of 

hepatis3tion and marked dilation of in!erlobular septa is comlllonl~ seen. The cardiac and 

diaphragmatic lobes are the Illost commonl~ im oh·ed Some describe this as a mild form 

ofCCPP: others argue that it is not CCPP (il.lacO\\an. 1976: Wesonga el al .. 1993 ). 

Histological exanunation of the lung tissues may sho\\ acute serofibrinous to chronic 

librino·necrOlic pleuropneumonia \\ ith in filtrates of seroiibrinous fluid and IOflammalo~ 

cells. mainl~ neulrophils. in Ih~ <th enli. bronchioles. inter:'.lilial septae and sub pleural 

conne.;ti\e tissue Interlobular oed~ma IS mor~ prominent. Peribronchial and 

perbwnchiolar I~ mrhoid h~ perpiasia \\ ith mononuclear cell mliltralion IS al-;o prl.· ~cnl 

I \la..:O\\ an and \l inl!ue. 19""6: Ojo and Obi. 1996: We<,ong.l et (II. 1(98). 

2 .. :5 Epidemlolog:~ 

Contagiou,> caprine rkuropneumonia is a signili..:ant di .. ease of goats characterized by The 

diseas~ is reaJil~ contagious 10 susceptible goah: Sheep :md cattk are not atfccted: l.ocal 

oeJema:0us rca..:lionj d;... not ,"'c..:ur m £1.'3iS and at sub..:utaneou~ injection there i .... no Ic ... ·al 

r~J...:tion at the injedion site (Hutcheon. 1889 dted by \h.;\lartin t't al.. 1980). In ,\(rica 

\\here extensi\e and traditional husbanJ~ is rra..:ticed. palh(l£~lh spread \\hen animals 

meet at \\Jtering rlJints and grazing areas. Breed anJ se, arpear not to ailed the 

epidemiology of CCPP. but age is dn important fa..:lor. Though all age gfllurs are 

sus(eplib1e. mortallt~ IS higher among young animals than adu1t~ fRado:' lits t!t 111 IlNJ. 

Smith and jharman. I Q9-J. Thiaucourt and Bolskc. 1996: \\ \!sonl:!J. t't <J/ .• 1 998. T~iau..:ourt 

d a! ::000 

Contagious ..:aprine pleuropneumonia IS lransmilled b~ direct conta!,;t through inhalation of 

infecti\e aerosols. Of the {\\o J...no\\n causatl\c agenb . . \kcp b fa r more contagious. 

Outbreaks of the dis~3se often occur alier hea\ ~ rains after the "tress of sudden dimalic 

change I Kusiluka t..'r (II.. ~ OOO). 
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Ii is belic\ed that a Jong·tcrm carrier Siale ma) exist. Tht: incubation period can be as short 

3j 6 to 10 da~s but ma~ be \eT) prolonged (3 • ..\ \\cc~s) under natural conditions 

(Thiaucourt and BolsJ...e. 1996: \\ 'esonga e/ ,,/.. 1998). 

In natural infections. susceptible goats acquire the organisms b) inhalation of 

contaminated droplets from infected goats (\1acO\\an. 198·n The e,act distribution o f 

(CPP is not ~no\\ n and there are veT) fe\\ official confirmations of outhreaJ...s. The firsl 

reason is thaI. from a clinical point of \ie\\. CCPP can be confused "ith a number of 

diseases inducing similar rcspirator~ signs in goats. sllch as Peste des Pet its Ruminants or 

p~tellrellosis. Also. amongst .\~\"i,:opfa\ma species that induce various s ~ ndromes 

\Iastilis. Anhritis. Keratitis. Pneumonia and Septicaemia (\ IAKePS) CThiaucoun and 

Bol"l.;e. I Q(6) t;;ome peculiar strains ma~ ha\e a specific tropism for the lung. The second 

reason 1':'1 that .\f,:cp is one of the most fastidious .\fl'C Jpl,wllm to be gro\\ n in \ lifO .. \!:, a 

fl.'SUIt. isolation Irials are often unsucces'iful. e'ipeciall~ if tile con':'ler\ation of the clinical 

sample has not been adeljlUue. In addition. other .\iI'coplusma specics. such as ,\1 

) ripllt',lIl1fl1li.h'. ma~ be l'iolated from CCPP ,ases. although thc~ are in small number in 

the sample .... illlpl~ because the~ gro\\ fa~ter and morc ea'iil~ Once Isolated. '\/~""p strains 

mJ.~ also be difticult to identif) as this ~ubspecies belongs to the ·'.\1 mycoidt!_\ cluster"·. 

\\hi.:h Includes SI' '\pecie~. or strains IThiaucourt t?t cll .. 19Q ::: 

rhe clinical di~ease ha~ been reponed in nearl~ .JO countries in Afrka and Asia. \lccp ha~ 

onl~ been isolated In 13 coumne'\ becau'\c fe\\ ha\ e the faLt\!lil's for i'iolating and gro\\ ing 

\In.\JI'I,lIJlw_, I"'i(hola.'>. 20021. The onl~ African (oUlurie'" \\here .\f.:<.p had bet:n isolated 

arc Chad (LefcHe t'/.ll. IQ87a). Entrea {Housha~mi d I.lI 20(·~1. EthiopIa (Thiaucourt d 

.d. lQq~). I\.en~a (\13cO\\an and \lincHt:'. 1(76), :\igcr and Sudan (Harbi and EI-Tahir. 

1(81). Tanzania (Kusilu~3 ef ul.. 200U). Tunisia (Perreau d af.. 198·l). and Uganda 

1i36IsJ...e d ;;1.19963 see (Tablel). The onl~ repom ufsu..,pecteJ ccpr in Europe date 

back to the 1 o~Os \\ hen an outbrt:aJ... occurred III Greece follo\\ mg the seizure of goats from 

Turke~. Goncah e ... \ I q :::.1 repont'd a Jisease m goab in Ponugal in 1980. \\ hich \e~ 

d(l,el~ resembled classical C(PP but from \\hich _\lmmI.C \\as isolated. In 1996 a 

suspected OlllbfeaJ... of pleuropneumonia clinicall~ rc'\ernbling ccpr \\as 100estigated 111 

herd in England containing some imponed goal'. and \\ hich had suffered se\ ere respiratof) 

diseast: resuillng in man~ deaths. :\0 reports of the isolation of .\/r.:l"p on the .·\merican 

continent although other members of cluster ha\c been dcsnibed there (~icholas. 2002/. 
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Incidence of Alecp was reponed to be 22.2% in sheep and 18.8% in gOals (Adehana e/ al .. 

2006). Ikheloa and his CO-\\ orkers (2004) recorded a lower incidence of 3.7% in goats. 

Table I. Distribution of CCPi> in Africa and Asia 

Confirmed by iso lation of 
Mycoplasma 

A frica Chad. Eritrea. Ethiopia, Ken) a. 

Asia 

Niger. Sudan. Tunisia. Uganda. 
Tanzania 

Nepa\. Oman. United Arab 
Emirates. Turke). Yemen 

Source: (~icholas. :!002). 

Clinical disease reported or s uspected 

Algeria, I3urkina Faso. I3enin. Cameroon. 

Central African Republic. Djibouti. Eg)pt. 

Lib)a. r-.lali. Nigeria. Somali. Zaire. 

Afghanistan. I3angladesh. India. Iran. Iraq. 

Israel. Jordan. K u\\ ait. L\·banon. Pakistan. 

Saudi Arabia. S) ria. 

2.3.5.I.Contagious caprine pleuropneumonia status in Ethiopia 

In Ethiopia (CPi> has been suspected to occur for a long period. e<;peciall) in arl!as fouml 

al the \'icinit) of endemic areas of Ken~ a and Sudan It ha~ been confirmed to be presen! In 

Lthiopia since 19805. CCPP has been reported from almo~t all regions of I.llliopia 

including ligra). Afar. Dire Dana, S~~P. Oromi~a. I3enishangul-Gullll. and Arnhara 

regional ~tates (Thiaucourt l'1 I.lt.. 1992: Gezahcgn. 1993: I3ereket. 1995: Roger and 

Ikrekel. 1996: Be~cne. 2003: Zenel.le. 200·k Yigelu d (//.. 200-4. 11Sane\\ork. 2005: 

Solomon. 2005). It is more pre\alent in the arid aml semi- arid 10\\ land area of RII't 

\'alle~. Borana rangdand~. South Orno. :\ far and other pastoral areas of Ethiopia \\ here 

about 70~'o of the national goat popUlation arc existed. Various authors rl'ported different 

sero-pre\alcnce ratc~ from dilTerent part of the countt;. is presented Tabk 2 

.tt capricolum .subsp cal'I'iplI/!lImrmiat! induced CCPP-likc clinical di:;ease'i \\as not 

observed in sheep \\hile antibod) \\as quite frequently detected (f>.lokonncn. 1996: Yigelu 

(.., ell.. 200-4. Solomon. :!005). There \\t.'re mi:-.ed infection \\Ith .\lmmLC and .\1 

(JI'ip"elllnolliae. Shl!ep arc natural1) resistant to CCPP diseases. rhe isolation of .\fccp, 

ho\\('\ I!r. prO\ cs the role of sheep as rescnoir of infection (Yigezu /!I at. 100-4). 
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Table 2. Reported prevalence of (CPP in goats in differcnt parts of Ethiopia (1988-2005) 

Area 

West I-iararghe 

East Shoa 

Konso. SNN P 

Arbaminch.SNN P 

Ga\\ane. Afar 

Fentale. East Shoa 

DodOla si re. Arsi 

Sirc Arsi 

Oorana (Yabelo) 

East SllOa 

Dire Da\\ a 

In different regions of 

Ethiopia 

Dire Oa\\ a 

Ilashim Nur e.\port aballoir 

South Omo and Gamo Got:1. 

SN~P 

2.3.6. Diagnosis 

2.3.6.1. Field diagnosis 

Preva lentI' (% ) 

50 

51.5 

35 

36 

" " 
16 

S 

I I 

24 

17.5 

6 

52_7 

0.56 

31 

16.6<) 

I"~efe re n tes 

Mebratu ( 1988) 

Gezehegn (I 993) 

Bereket (1995) 

i\l oko nnen (1996) 

Roger and Bcrekct (1996) 

Roger and Berekc!. (1996) 

Roger and Bereket (1996) 

Roger and Bereket (1996) 

Oa\\it(1996) 

Teshome (1997) 

Be~ ene (2003) 

Yigezll el at. (200..J) 

Zenebe (200..J) 

Lisanc\\ ork (2005) 

Solomon (2005) 

A highly contagious disease occurring in goats and characleriLcd b~ se\ ere respirator) 

distress, high mortalit~. and po!>t-rTlQrtem lesions of libnnolls pleuropneumonia \\ ith 

pronounced hepatisation and p1elJrai adhesions \\arrants a field diagnosis ofCCP? 

In the field. ddinite diagnosisyt1all't be established on clinical signs or on post-mortem 

e:\aminations alone. In classical aCllte CCPP. a high mortalit~ and t) pical earl) thoracic 

lesions in goats are highl) indicati\e of .Ifcc:p infection, but all cases of caprine 

mycoplasmosis need additi onal laboratory tests to establish a presumptive diagnosis. It 

ma~ be difficult to distinguish ccpr from an infection b) .lfmmLC or ,lfmmSC. \\hich 
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ha vc a pul monaf) location. In the case of ,\/mm LC infection. thickening of the interlobu lar 

sepia may be e\ ident . These lesions arc simila r to that obser\ ed in the case of CBPr. 

Sometimes the thickening is absent or inconspicuous and laboratory confi rmation is 

nt.!eded. Recentl~. sequestrum in the lungs of goats infected \\ ith A1mmSC had been 

described ( Kusiluka f::[ al.. 2000). 

From a dead animal that had severe clinical disease: the bc<.,t specimens to be taken are 

thoracic fluids. affectcd lung. s\\ abs of major bronchi. and tracheo-bronchial or 

media~tinal I~ mph nodes. Samples should be collected asepticall~ and if possible. placed 

in transport medium (heart infusion broth. 20% serum. 1 0% ~ t.!.cbt e:\tract. bcnz~ I renicillin 

at 250 to 1000 11.;, mI). and kept cool and shipped on \\CI ice as soon as possible. If 

tran~port to the !aborator;. is dela~ ed mOTl! than a f",\\ da~ s. samples m3~ be frOLcn. B!ood 

can be collected for sertlm (Quinn f!1 al .. 1994). Diagnosis mtl"t be confinned b~ isolation 

of tht.! .\lL"ep The causali,,: agent. once isolated. can be idcntllicd b) immunofluorescence 

or h~ gro\' th or metabolic inhibition le'its IThiaucourt t!1 al (992). 

2 ).6.~ ';;crologicalte~ts 

"e\ eral 'icrological Icsts can be used in the laborator) for the deft.'etion of antibodies 10 the 

.\IL"I.-p . . \nlibod~ detection is not \e~ useful for the detection (If a ne\\ OUi break \lost 

goats die In the acute siage before Ihe~ ha\e dcveloped amibodie .. It is also difficult (0 rel~ 

on ..,erolog~ for the member of'\/ mycnidl.'\ c/lIsla in goat due to frequent occurrence of 

cross-n.'acting of antibodies (Balske elal .. 1988). Igi"-Ils the tir~t to appear and has little 

srecificit~. \\ hich gi\es rise to pronounced crns~-reaction ami remain in the blood for short 

duration \\hile IgG is produced latel~ and Ia..'its much longer than Ig:-'1 and also more 

""pt.!cilie than Ig:-'I antibod~ iS01~ pes (Staak t:."1 of 200 I ). 

SerologiC'.I! tes ts u~ell - The Complement Fi\ation Test (CF n is the most \\ idel~ used 

serological test for the diagnosis ot CBPP In CCPP the eFT i~ the recommended lest for 

trade to detect .\h"ql infection and II has been found to bl.' more specitil;. though less 

<ien~iti\ e than indirect hemagglutination (lHT) test p.lacO\\ an. 1976: 0.1 E .. 2000). In 

comparison of blocking ELISA using monoclonal antibod~ and crT using ,\Jeep and 

:-'lmmSc antigen. blocking EdSA \\as found more sensiti\e to detect CCPi> anti bod) 

(Share\\ 0:1 01 :!005). The latc;\. agg!utinauon test use.s 1<l\e\ beads scnsiti.sed with the 
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polysaccharide produced by ,\fccp in cuhure or supernatant in a slide agglutination test 

The use of the more defined antigen such as the pol~ saccharide provides greater sensiti\ it~ 

\\ ithout cross-react;\ it~ \\ ith sera against the other three principal caprine ,\{\'copfasmas. 

Late, agglutination lest used to detect ear1~ in recti on \\hill' eFT deleCis serological 

response (Schaeren and ;\icolet. 19S:~: Rurangir.\3 t!1 al .. 1987a: Quinn el al .. 1994: March 

el aJ :;000; :..tarch ef af :;00:: ). Litamoi el af (1989) found the slide agglutination test 

\\as more sensiti ve than eFT. 

The direct and indirect fluorescenl antibod~ tests are one of the most effecti\ e. simple and 

rapid serological methods of identification for mosl .\fl'copla.HlIll species. Se\eral forms 

ha\e been described; the mO:>1 commonl~ used one is Ihe ,"direct fluon:scent antibod~ 

(lFA) test. \\hich IS applied to unii:-.ed colonies on agar IRosendal and E31ad .. 19-:.'1. 

Imuunobinding on membrane filtration ~ \IF Jol) and dot blot on ni trocellulose paper are 

used to idemit) species of .\/n'(Jpi<wlI£l. The~ are rapid read~ standardised and al1o\\ 

running man~ sample::. al time lPoumarnt ('{ (11 1991: Poumarat t:f al .. 199:; I· 

Competition en ... ~ me- linked immunosorbent a~~a~ (c-ELI".\); is a nl'\\ l~ de \ eloped le~iI 

thai penn its the -.pecifi..: detection of antibodies in animals. \\hich haH' roeen atTeeled b~ 

CCPP. This tej! j., based on the u~e of 3 monoclonal antib(ld~ (\lab) that ~omrete \\Ith 

goal antibodies to bind to the anu~en that I::' coated on the plates. The spe~!ficlt~ of the le:){ 

depends on Ihe epilope. \\hich is reCl)gniLed b~ the \I ab .. -\nal~sis of sera from tidd ca"ej 

has sho\\n that scro-..-oll\erslon did not occur \\hate\er lesl \\JS u~('d. In the case of ,­

ELlSA. the pen.:cntJgc ofpositl\e animals in affected herds \aric..; bet\\ccn 300/0 and 601" 

Henee tests are u'\ed 10 le:"1 at herd Ie\el than indl\ldual te\el \It current lests for the 

detection of .\f~·~r \\ ith Ihe e:'\Ception of the peR. sho\\ cro~ ... -reacti\ it> \\ ith 80\ me scm­

group- including a monodol13.1 antiboJ~ ba.;ed ELISA (Thiau(('Il!rt ~,' ai 1 Q9-1 I. 

:; 3.6.3 l:-.o];:lIion and biochemical characterization 

Wild ::.train ... should be pa.ssed and rreferabl~ cloned. three limes before identification h 

attempted Colon) morpholog~ and gro\qh charactenstics ma~ be of some help for the 

dirTerentialion of .\~\'C(lpf£l~md.\. Bi(lchemic.al characterisation and gTl:m th mhibition \\ ilh 

kno\\n anti sera are the main lools to identif~ the species of .\fl'coplasma. although. more 

modem techniques like PCR and restriction enz~ me anal~ sis could rt'\ealthe eonfirmali\e 
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diagnosis (Bolske 1/1 ai., 1996b). Bioc hcm ic~ 1 tests cannot identify an isolate 

unequivocal!). whic h at present can a ni) be done by serological or genetic means. 

Intraspccil.:s varintion in some biochemical reactions is o rten cons idera ble. but some tests 

pt'rfonn a useful func tion both as a prcliminar~ screening system and in providing 

supportive dat~ for serological rindings. In soml.' studies Ihe ,\1 mycoides strains were 

subjec ted to biochemical studies using 5ensiti\ i t ~ 10 digitonin. phosph~tase activit). 

protein digestion. arginine. 2.3.5 -tetrazolium chlorides. and glucose. All the strains \\ erc 

found 10 be digilOnin sensitivc. indicating that the) require choleste rol for gro\\Ih (Freundt 

l'l a/. 1974: 1300ske. 1995; Nicholas. 2002). 

Glucose fennentalion. argllllllC h~drol~sb and nlm ilnd :.put f~nllt:ntdtiol1 Io.::.ls are 

performed routind~ in isolation and culti\ation procedures. The member of the .\1 

m.n:oides cluster are typically glucose ii!rll1enting and unable to hydrol~:)is arginine. 

1I0\\e\er. certain strains of .\Iccp appe~r not to metabolise sugars and dep!.'nd up on 

org~nic acid as !.'nl'rg~ source (Abu-Groun l"1 (/1 1994). rhe d!.'tection of the glucose 

fcrmentation b~ the pI! change in broth Illedium generall~ takes 1\\0 to three d~ys. thus in 

concentration of biochl.'lllicaltests for gluco:;e fermentation and arginine hy drol~ si~, Jlmost 

all ,\/ mycoidn clusler strains appear similar Glucose breakdo\\ n is indic~l('d b~ acid 

(~dlo\\ 1 changes, ~nd ~rginine hydrolysis h~ alkaline (red) changes in broth media. using 

phenol red as indica lor (Colte\\, 1979). 

Arginine use cannot be ~!isessed on COI1\ entional medium for isolation and culture. as tile 

media for te:.ting the ~rginine diaminase path\\a~ should contain high concentrations or 
arginine and no glucose. Arginine h~ drolysi~ patll\\ a) im 01\ es three enl'~ IllI.'S reaclion: 

arginine is cOl1\crted b~ ~rginine di~minase into citrulline and ammonia ~nd this is 

follo\\ cd b) com er:)ion of citrulline plus pho~ph~ll' ion into orthin!l1!.' carb~m) 1trn~rrerrnse 

(=:0 anhine transcarbam~ lase). Finall~ a phosphate group is transferred from carbam~ It­

phosphate to adenosine diphosphate to form adenosine triphosphate \\ itb the concomitant 

release of carbon dio\ide and ammonia b~ carbamate kinase (Sjostrom t!1 al .. 1986). 

Arginine h) drol~ sise detected b> this method in most strain of the .\/ cdprico/um subsp 

carricoillm not in an~ other strains in the .\1 mycoidl!s cluster (Tully t!1 ell 1979: Jones. 

1(92) 
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Film and spots describes an apparent\'. rinl..ling of the agar surface due to deposition of an 

iridescent film of lipid. together \\ ith the development of blac~ spots \\ llhll1 the medium in 

the \ icinit) of ageing colonies. This phenomenon produced b) three '\/yCOp/OSflllI.\ of small 

ruminants. is dernonstralcd on agar media containing ~O% or morc serum. preferabl) of 

horse or pig origin. Supplementation of the medium \\ ith 10% egg yolk emulsion irnprO\ es 

the sensitl\ it~ of the test. The remaining biochemical tesls require specific media or 

reagents. The test for tetrazolium reduction pro\idc') corroborati ... ·e evidence of the 

.\frr..:nplasma nature of .\/ agalacliao! isolates. as tbis organism is neither gl~ col~ tic nor 

arginme h~ drol~ sing (COIIC\\. 19-9). 

Serum digeslion distinguishes members of ruminant .\fn:nplasmm species belong to .\/ 

11I.l"L'oities clu~ler \\ IIh e\.ception of .\/mmSC I> pc can be dislinguisht:u frum ulheJ 

.\fn:flr/a.Ullm b~ their proleol~ lie acti\"ities utilized in Ihe te'il of liquel:lction of 

insipisiss31ed horse serum. This feature is measured b> the serum digestion te~1 or casein 

dige<;tion tt-st (Colle\\ and Yt'a~1. 1978) is the most important for Ihe pra(ti~.:al 

differentiation of .\fmmSC and .\/mmLC I~ pes of .\/ mycoide.\ subspecies IIlll..oidt:.\ in 

diagnostic \\ ark Phosphatase production separates .\/np from other members of thi, 

clu'tler. Digitonin sensilJvit~ distinguishes members of the order .\fn·opiu.\/IJorale.1 from 

Iho">c of the order .-1.:h()lp/wI1UJla/e.1 (!36Iske. 1999; \,"icholas. 2002). 

T at"lle 3. Rio~hemical rt'31:lions of tht' . \f\ · ... ·or/mllla of goal'. and sht'!;.'p 

Strain Glucos\.' Argminc Tetra7.0IJum Film&: Phosphatas\.' (,,1,cm Degitonin 
SpOb aCII' .. Jt~ 

fermcllt,IIJOn h~ drol~ ~JS aero <In,J fonnatiClIl dJg<:~tJon ~\.'n,iti\ it~ 

.\1 ..... ." + - . - \\ +, 

.\II11I11LC -(+) 

\1m,; ( ) + 

\h·(. • -(+) + 

\1 (j1"pllelllllp//J<lo! \\ (.) • 
\/Ilrgmini -(- ) 

\/ Jg<1laClfih ( ) 

.\1 pl/treja,·.".,,/.\ V 

\1 COI/II/ctllot' -(-I 

Source: (~kholas. 2002) \' - variable. -- positi\ e. negatl\ c. " \1 ea!... aero -
aerobic. ana =anaerobic 
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1.3.6.4. Nucleic acid recognition methods 

Diagnostic s)stems based on Pol~mcrase Chain Reaction ( peR) ha\e been developed for 

the rapid dt.'lcction. idenlificalion and differentiation of members of the ,\1 mycoides 

cluster and thc specific identification of .tfccp. Pol~ merase Chain Reaction is used to 

amplif~ a consened segment of the 16S rRNA gene of the m~coides cluster. Ribosomal 

RNA offer~ the likelihood of a finer identification of the strain circulating in a region, 

further more. II~ of dctennining the geo.graphic origin of the strain. This tool can make use 

of full contribution to understanding the epidemiology of the (Crr (Lorenzon e1 ai. 

2001). The reR product is analysed b~ rc:<.triction enzyme cleavage fo r the identification 

of the .\fccp amplicon. The test is used Jlrectb on clinical materials such as lung tissue and 

pleural thud \ D~A probe that differentiates .\IccI' from others "as dc\eloped. Ho\\ c\er. 

isolation of .I/ccp remains the confirmatoT) test (Ta) lor t>l ai .. I 99~: Bashiruddin el al .. 

199..t: Bolske el af.. 1996b: StaJ...enborg n.1I 200.5). 

1.3.-;. Control 

~.3.: I Treatment 

Successful treatment \ilne~ \\ith affe~·ted site and time course of disease Commonl~ 

emplo) ed antibiotic incluJe,> tetrac) dine~. t~ losin ..... piram~ cin. e~ thromycin. and tiarnulin 

fumarate. In earl~ treatment the prognOSI~ is good {\\ 'alJ...er. 1999}. The progno",is for 

recmer;. \\ ith prompt treatment is ilppr{)\il11atel~ 87% and then animals recovered from 

clinical di<;ea,es Illa~ remain carrier IOno\lran. 19 ..... ~. EI Hass:lIl 1.'1 cll .. I 98..t). However. 

Rurangim a t:I cll. (19811 !n tht::ir stud~ indicated that a single dose of 10. 30. JO or .50-

mg'kg bod~ \\eight of the dih~ drostreptomycin sulphate led to the recmer: of the tn:ated 

goats. The recovered goats did not tran,mil CCPP 10 susceptible goalS housed \\ ith them 

for:: months ChakarabJrti t'l of. (20011 had found t~losin with Bidanzen could bring 

recover: of83.5% and 1~losin \\Ith Bromhe\Ine ~jeldcd 91.6% n.'sponse. The~ concluded 

that Bidanl'cn and Bromhe\inc could be used agains t m~coplasma pneumonia a.s 

supporti\\.' treatment for better and quicJ... rccO\er: BereJ...et (1995) reported that after 

injection of o\~ tetrac~dinc and streptopenicillin to infected goats ror thrce consccuti\e 

da~s bring fecmer: "jth minimal palhologicallesion. Treatment is ineffectiw after long 

period of infection ( \\"esonga t::1 at.. 19(3). 
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2.3.7.2. Vaccination 

Vaccine inacti\ ated \\ ith saponm that protects goalS against CCPP for appro ... imalel) a 

) ear has been de\ eloped in Ken) a. A single immunisation \\ ith the optimum formulation 

of 0.15 rng of .\heop/mllla in saponin gl\es a protecti\e immune response in goals that 

lasted for longer than one year (Rurangif\\ a el al .. 1987c). It \\ as demonstrated that using 

sonicated .\rap antigens in Freund's complete and or incomplete adjuvam could induce 

protective immunit) in goats. The immunity \\ as present for at lea':>i si.\ months 

(Rurangif\\a el £1/ •• 198-1). 

'alional \'eterinat) Institute presenll~ manufacturing inacti\ated '·accine adju\aled \\ith 

saponin from '\/':<.F strain but the current \ accine suppl~ is found 10 be fdl bdO\\ the 

requirements of Ihe countt) The annual average production capacil) of the institute 111 

tholl ... and~ \\ hile the national demand IS In million (Gelaga) personnel communication). 
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3. MATE IH ALS AND ~ I ETHOOS 

3. 1. Study Sit e 

The study \\as conducted at ELFO RA export abattoir. \~ hich is tocated in Dcbre Zeit and is 

engaged in c:xport of red meat of goats and multon. Dcbre Zeit is located at a distance of 

about 45!..111 South East orthe capital. Addis Ababa. 

Goats slaughtered at the abattoir were purchased from Eastern and SOLLth i:asit!rn part of 

the cOllnlry as far as 800Km mainly from Soranno East Shaa. Arsi. Bal~. I\\\ash. Dire 

D'l\\a. E<l~1 amI \\'t!~1 lIararghe. Somali region. and Afar. A\\asll. Dire LJa\\t1 and 130rana 

\\ere purposely selected hased on c:xisting diseases prc\Jlcnce and ,J\"ailabili ty goats 

slaughtered through oul the study periods. I- LFORA has holding stalion a1 each site that 

purchased goats from local market of the surrounding an:as. Goats \\erc marked \\ ith 

respectiH: identification marks of the sites 

"~I .,..., .. "' .. , ........... ~_-.-J. 

, Barana 

Adrrinistr ative Regions and 
Zones of Eth io pia 

-_. 
o ~-., 

Dire Da\\a 

Figure I ~ I ap of location of origin of goats for stLJd~ 



3.2. S tud y Popula tion 

The animal s \\crc local breed of goats Ihat originated from Borana. Dire dc\\a (Wesl 

Hararghe. East lI ara rghe and Somali region) and A\\ash (Fast Shoa. Arsi and Afar). Onl) 

male goals are slaughtered. Over 100.000 gOatS are slauglnerl!d annuall~ in the export 

aballoir. 

3.3. S:lIl1plc Size Dete rm ina tion 

Sample size for serum collec tioll \\as determined using Ilk' fo rmula g iven b) (Th rus fie ld. 

1995) for simple random sampling method. 

" =1.96: P~~.il.:f~\D) 
d' 

(Whcre n sample size. P C'P cxpected prc\alenct'. d ahsolute precision). At 95% 

contid~nce Inter\al lev el \\ lib expected seroprC\alencc 31 % (1.1'>ane\\ork 2005) and an 

ah ... olule precision of 5% a sample ~i7e \\as 329. To incrcil~e precision the sample \\as (329 

\:! 658) additional -l6 goals \\ ere sampled. ;\ total of '70-l male goats \\ ere used for 

stud~ Samples for cuhure \\ere detennined based on the capacit~ to process in the ~i\­

month :'llId) periods. 

3A. Stud) \ tet hodolog) 

CrOS'i-sectional stud) design \\a ... under 1<1~en 10 find out the pre\alence of CCPP and 

imol\'ement of .\/H:apJu<'lIhl species in CCPP li~e lung lesion" and thoracic Iluid .. ofgoah 

slaughtered at ElI'ORA export ahatloir. Debre leil. 

A repeated s)stcmatic simple fimdom sampling wchnique \\as ll5ed to determine the unit 

that included in samples for stud~ Fin.t one da) of the \\t'e~ \\a5 selected follo\\ed b) 

animal selection. The number!> of goats in lairagl.: \\ ere counted and di\idcd to the number 

of sample intended fo r the da~. Then e\w) nth goat \\ as selected until sample fo r da) 

completed. 
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Goats \\ere identified for their area of origin. age. sex then car tagged at same time blood 

\\as collected. The) \\ere kept in separate pen for the next morning to conduct post 

mane III examination on lung. 

Th\! origins of goats \\ ere determined b) mark made b) respecti\e marketing si te of export 

abattoir at each sitr (A \\ ash. Dire Da\\ a and Oorana). Thc goats \\cre transported from tht! 

source to the abattoir b~ truck. The age of goats \\ere determined b~ their dentations 

according to ~like (1996) as indicated in Annc\ 1. 

3.5. S:UII pies Co llcc tio n 

3.5 I. Serum sample:;, 

Fi\c to ten millilim' of blood \\ as collected Irom jugular \ ein w~ing sterile \ acutainer tubes 

and needles Then allo\\ed to stand in sl.lIlt position for 6 to 8 hours. Thr serum \\as 

separated and transfern::d to sterile tubes. l.abelled \\ ith Spt'cilie numbers corresponding to 

other data in the record book and stored at ·:!OT until the~ \\ ere e\ alualed b) CfT and 

c-U IS.' 

3.5:! Gross patho[ogl..:al c\amination 

Thc goab from \\hleh blond sample~ \\cre collected \\crc separated in one pen and 

eumincd. Each of lungs \\as thorollghl~ c\arnined for an) gros., pathologi..:al lesion~ and 

lindings \\err recorded in rrspecti\e re(ord sheet of blood Collt!dion. Pan of lung. e\tent 

of ksion and \\ hether fibrosis or adhesions \\ ith thoracic fluids e\ist \\ ere recorded 

3.5.1 Tissue sampling for .\/n:op/aslIIll isolations 

About 3cm? sections of hepatised lung \\ert! t!:\cised from the interfal'e bel\\ecn 

consolidated and unconsolidated areas then Io.epi in sterile '1cre\\ cupped £la')s tube and 

transponed \\ ith icebo\ to the laboratol) for .\~~'copl(l.\m(l isolation. The tissue samples 

\\erc labelled. Isolations \\ere conducted at :-':ational \"eterinaT) institute (i'VI). 

Bacteriolog~ section. 



3.5.4. Thoracic fluids 

Aboul 10rni pleural nuid \\as collected in sterile scrc\\ capped boule using sterile s)ringe 

and needles during post mortem examination. The sam ples \\ erc transported immediately 

to the laboratol') and cultured in bOlh lI a) llid: s broth and solid media for ,\~\'coplasm(l 

isolation. Parts of the samples \\ere stored at -20"( until evaluated b) dot blot using .\ fccp 

anli gen. 

3.6. Sample Process ing 

3.6.1. Cultivation of samples 

~lodined I l a~llid,'s medium \\as used 10 culti\a1e ,\~\'cop"l\ma species, The media \\as 

prepared as de~cribed b~ Jones and \\oods ( 1988) as sho\\ n in Anne' 2. 

Shortl~ lung lissuc samples \\ere chopped \\illl \cissors and smashed In lml sterile saline 

solution. using a mortar and pestle and 0.5m1 of the <;uspcn<;ion was diluted into broth an 

equal amount Ihe su.'>pension \\ as dispensed on solid mediulll. and orolh culture \\ as 

incubated at 37'( "here as solid medium incubated at 37T \\ith 5%, C()~ humidified 

allllo<;phen.:. 

The clotted pleuritic Iluids \\ere shad,ed gentl) and 0.5 1111 dcii\cn.:d inlo .tml mycoplasma 

medium. The mi\ture \ \ 3S agilated gentl) and cultured on Ila)nll-.'s medium after three 

blind serial passages \\ere done. O.lml of Ihe sample \\as simultaneous\) dispensed on 

solid media I3rolh cultures \\ere incubated at roc. \\hile agar plates \\ere kepI in an 

incubator:H 3Y( of 5% CO~ \~ ith humidified .1Ullosphere 

GrO\~ th of mycoplasma \\ as monitored ror se\ t.!ral days. Broth cultures ~\ ere e,amined 

daily for colour change or IUrhidit~. 10 compare gro\\ th of ,\hcoplaslI/u species in 

culti\ated medium and in inoculum free controls. Cultures suspected of comaminations, 

tho')(' sho\\ing turbidity "!thin t\\O da~". \\cre passed through a OA5J.1m membrane filter 

before sub culturing. Passages \\ ere made after 3- 10 days of incubation. \\ hether there 

\\ere colour change or not (i.e. blind subculture). 



The rllt!! of gro\\ th of ,\/ccp organism \\ as compared onl) \\ ilh that of ,\I o\'ljmf!umoniof! 

.\11 other members of the m~ coides clusters gre\\ \\ ithin 3 and 4 da) s producing bigger 

colonies (I to 3mm in diameter). The colonies of .\{ccp ha\e obser\'ed after 4 to 5 da)s 

incubation and \\ould be seen b) close obsen ation \\ Ith a binocular microscope . . \1 

o\·il'lIt:lfI1lOlliat.· \\ as suspected \\ hen the colonies lack the classic ··fried egg·· appearance 

anJ didn·t stick to the agar surface. Solid media \\ere e'\amined e\'el'} da~ using a 

stereomicroscope \\ ith 25 to SOx magnification. Blocks bearing colonies \\ere excised \\ ith 

sterile scalpel blade and transferred to ne\\ broth and or agar medium b~ pushing the 

block o\er the medium to make subculture. After third passag!! transfer ala single colon~. 

\\I1I,h had specific morphological ::,lructure was done to make cloning. 

l-jHeen isolJ.tc ... of .\~\c(Jpll.lo\lIIcl samples \\cre sent to CIR:\D l· . .\\\·T. France for fUl1her 

anal~~i ... The j"olates Iyophilised in the millilitre boules. The Iyophilised culture \\ere 

pac\..ed and sent acc("Ifding to the pro..:edure of the CIR:\O-J- \1\'T. France_ 

3.62 Immunobinding on \"llrocellulose paper Dot· blot) 

rhe pr\l,,;edure of immunoblouing for .\lap detection from thora":I": tluids and lung tissue 

\\ere adapted from Poumaral er al. 119921. \I:nerials rl.'quirr:J ;m: given in Anne'\ 3. 

'hol1l~ li\e micro lters oflhe thoracic tluids and tissue suspl.'nsion \\cre poured on the tip 

of the nitrocellulose ('\C) paper. Th!! papers \\a .. incubJt~d for 10 minute!; at 3, 'c and 

\\ a~heJ \\ ith TB" for 3 minute.>_ Then it \\ as IInmer~eJ into 200~tI blo.:king: bUller per \\ ell 

and kept for 30 minutes \\ith 510\\ agitation. Then 200)11 monodonal antibod~ in aliquots 

\\a'> trall5krr!!J to each \\cll and incubatcd at f( om temperature for another 30 mmute:>. 

\\ ilh .. 10\\ IlgitatlOn. After \\ ashing three time., in 250ul of T13\, 200ul (pero.\.ida<,e labelled 

goalS Jntl rabbIt and anti mic!! IgG conju~ate) \\as added per \\ell The paper \\as again 

kept in It f,---'r 3t mmute:. \\ Ith slo\\ agitation_ The \\ 3sbing step,> \\ ere repeated three limes 

a-. abo\e hnall~ 150u\ of de\eloping solutlQn 13' ~ of H:O~ and chromogen) \\as 

Iran'q-errcd per \\el and incubated for t\\O mmute ... rimed m di!;tilled \\aler and \isuall~ 

obscned ... \ red dOl on the tip of the '\C paper \\as con,idc:rc:d a ... positi\e reaction and 

rJn~ed according to the colour intensil~. (--I ~lrong. (-0''''''''') a\eragc, (-) \\eak. and ( - I 

negatl\ e or no reaction. 



3.6.3. l3iochemical characterisation of A-Iycoplasma isolates 

The biochemical identification media were prepared according to COliC\\' (1979) as 

indicated in Annex 4. This technique \\as applied after the J\~\'coplasma isolates were 

cloned through consecutive subculturing. For each samples t\\ O millilitres of the 

biochemical identification media \\ere dispensed in four test tubes. After agitation of the 

broth culture. 0.1 Illi of the suspension were transferred into the four test tubes. For 

tetrazolium reduction test the samples were inoculated deep into the media aerobi c 

conditions and over laid b} paraffin in anaerobic to identify the Illultiplication. Serum 

digestion tube \\as seeded in slant position and follO\\ed for digestion of serum. The 

inoculated media \\ere incubated and checked dail~ for colour changes. The test results arc 

sho\\ n in Table 4. Phosphatase acti\ il~ \\ as determined b) dropping sodium hydrox-ide after 

growths of culture \\ ere seen 

Table 4. Interpretation of the biochemical reactions of '\~J 'COplfHma spl'cies 

So Test First colour Positive reaction Negatl\e reaction 

Glucose fenncmation Pin]... red Yello\\ First colour 

2 Arginine hydrol~ sis Red Deep red 

3 Phosphatase activit} Yello\\ . Red 

4 Tetrazoliurn reduction 

Aerobic Yello\\ Pin]... on the surface 

Anaerobic Pin]... on the bottom 

~ When NaOIl is added 

3.6..t. Serological tests 

3.6.4.1. Complement Fixatiun reSt (eFT) 

The OlE standard tcst procedure of the lest (O.I.E. 2000) \\as adapted. Test sera including 

positi\-e and negati,e control \\ere decomple!llented in hot water balh at 60° C for 30 

minutes. Series oft\\o fold dilutions of lest sera \\ere pipened 25.u1 per \\ell. The firsll\\o 

columns \\ere left for control positive and negative sera. complement and sheep red blood 

cells (S RI3C) and 25~1l (I :20) antigen was added into each \\ell, except in ro\\S reserved 

serum allli compleme!1laf) aCli\il) (antigen preparation. Annex 5). 
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It \\as agitated and incubated for 30 minutes. :2Spl oftitratcd complcment \'cre added into 

the \\ells of test sera. It was incubated at 37'C under constant agitation on orbital shaker 

for 30 m1nutes. 1% one-da~-old SRBC \\as prepared b) \\ashing three times \\ith VCM 

and centnfuged at ~500 rpm for S minutes for each \\3shing. An equal volume of diluted 

Amboceptor (SRBS antisera) (1:1000) \\35 added to scnsitise the SRBC. \\hich brings 

hernol~tic s~stem to 1% instead of1%. 1S}JI sensitised SROC (indicator) \\as pipened into 

each \\ ell and the plates \\ ere sealed to a\ oid e\ aporation and then incubated at 37'C for 

30 minutes \\ ith constant agitation. The plates \\ ere e'\amined for sedimentation and 

haemolysis. Then the plates \\ere "'ept at refrigerator at""4 C o\e r night in order to allo\\ 

non-I) sed cells to settle (for interpretation Anne\. 6). 

Table 5 Plat la~ out for CFT 

. , , 4 5 6 8 9 10 II 12 , 
., ,s PS I ' '. I 3- 4' 5· 6- ' . g. 9· I 10· 

I 

B "" PS , 3 4 5 6 8 9 110 -
C ,,, PS II 12 13 14 15 16 1- 18 19 

1
20 

0 '.5 PS II 12 , 13 14 1 15 16 17 18 19 
1

20 
! I 

E ' 115 ' Cc 21 " I 23 2~ , ~5 26 ,- . '18 29 
1

30 I _ I 
, 

r liS Cc 21 " ,- 24 ~5 26 " 28 29 3D -, - , 

G lI:, Cc ) I 3~ " 34 35 36 -- 38 39 ~o " .' 
I , 
II liS Cc 31 -, 33 3-1 35 36 r 38 39 1 40 ,-

L 
, 

- Serum antjcol11plernenta~ H, haemoly lic control 

'''' negati\e serum comral CI.: complement control 

PS positive serum control 

3.6.4~. Competiti\e I;Ll~i\ (e-ELlS\ ) 

The ~eralo£ical "'it \\a~ provided b~ CIR:\D-E\I\T. France and the test \\a .... done 

ac.:ording to guidelines of manufacturers. ·\11 "ells of a micro plale \\ere charged "ith 

SOpl of PBS. Each \\ell \\a~ coated \\ ith SO~t! of antigen (.\/n:p lysed \\ ilh 1% SDS at 60' 

C for 3(1 minutes) at dilution of ]']00. It \\as incubated in moist chamber incubation at 

r)c oWr nigh!. Free antigens \\ere removed by \\ashing it 2 times \\ith PBST for three 

minutes. 



100111 of di lution bu ner was dispensed into each \\ cll of pre·platcs. Ilpl of the three 

control samples ( P++ in BL 132, CI. and (2 and CP+ in 01. 02, EI. E2 and negati\(' 

control in H land 11 2. II~II test serums \\ ere dispensed in all other \\clls (A3 to H I2) .. \I 

cuprico/l11/1 subsp c:apripIli!wnoniae spccilic monoclonal antihod) diluted in I :250 in 

dilution buller and II O~tI \\ as dispensed to each \\ ell except" 1 and " 2 but in these 1\\ 0 

\\ ells onl~ II0pi of dilution buffer \\ as added, this after called conjugate control. Test sera 

\\ ith monoclonal antibod~ in prc· plate with 96 \\ells \\ere incubated for an hour at 37IJC in 

corlSlant shaker. The plates \\ere emptied manuall) and \\ashed 1\\0 limes and dried on 

to\\('ls. Conjugate \\as diluted in 1:50 in PBS and 100pi \\as dispensed in 10 each \\ ell. The 

plates \\cre sealed and incubated for thin~ mimltes 3t 3i'c under constant agitation. The 

content of plates \\ ere emptied manuall) and \\ ashcd three times \\ ith \\ ashillg solution. 

100pi of re\ elation solution 3 or substrate \\ as dispenscd in to each \\ell then plates \\ ere 

incubalCd under shelter of light \\ ith constant agitation at 37'C for 30 mimrtes. 100pl of 

stop solution \\as added Into each \\ell and shacked \\ell until coloured solution \\as 

homogenizcd. The phCltllmeter \\3S lirst blanked on air and then the plates were read at 

optical densities of ..J50 nm r Anne, ~ ). 

lab Ie 6. Plate la~ OUI for competiti\-e ELISA for.\I ('<.Iprh'oillm sub:.p c:apripllellmonial' 

I , . 3 ; . j 6 7 8 9 10 II 12 , . 
A Cc ' Cc I , 3 • j 6 7 8 .9 10 
U (p+- (p++ II 12 13 14 I; 16 17 18 19 20 
( (ph (p~ 21 " J3 2. ,- 26 ' '7 ~8 , 29 

1 30 . . ., I • I 
D (p+ . (p+ ' 31 -, "' 3. 35 36 i 37 I 38 i "9 . • 0 ,. 

. " -' 
I, (p+ I CD- .1 42 ' 43 44 4; 46 47 .• 8 .9 50 , - , 
G I \I ab -' lab 51 -, . 53 :i..J 55 56 57 . 58 ;9 60 ,. 

, . 

Cc·· conjugate control Cp--+ - strong positi\c control. Cp"'·· weak positi\c control 

-'lab monoclonal3ntiood~ control. C'\ ncgati\l' control 

Sample n('1. 2 "" Sample n(l ~. 3 = ... 

Percentage of mhibition of each serum \\ as calculated 3!'o fello\\ s 

Percent inhibition (PI) ".;IOO,[IOD cm-DD le<:.t)'(OI) ern· 00 Ccl] 

Where = 00 ~lab optical densities mean of ~ l ab. OD 1e•l= optical densities of test serum. 

00 Cc~ optical densitie ... of conjugate control. 
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~ .7 . D:lIa Analys is 

The data \\ere recorded in ~ I icrosoft e.\cel spreadsheet. and descripti\e values and 95% 

confidence inter\al \\as analysed using \\'inepiscopc 2.0 (Thrusfield et (Ii 2001). The risk 

factor for CCPP seroposili\it) or lung lesions \\3S anal)'scd using bii\3riate and 

multivariate logistic regression in STA TA '7.0 software (STAT A Corporation, 200 I). A 

probability \alue of less than 0.05 \\as considered as significant. 



4. RESU LTS 

-l. t . Scrop rC":l lc II CC 

4.1.1. Scroprevalence of ecpr usi ng eFT 

A lOia1 of 70~ sera were collected from goat thai originated from three di fferent areas 

namel) Awash. Dire Da\\ 3 and Borana . All samples , ... ere tested using C FT for the serum 

antibody against (C pr infection \\j lh .\/ccp antigen. The results aTC gi\en in Table 7. The 

O\'erall pre\'aicnce \\as 48.3% (95% C[ = 47.4 - 52.1). The seroprevalence Llsing e FT \\as 

highest in I3aruna (51.8%) and 10\\ cSI in Di re Da\\ a ( ~..t.5%). There \\as no significant 

difference in scroprc\'alcnce by area of origin (p>O.05). 

Table 7. Pre\ alence of (Cpr using crT in goals slaughtl'red al ELFORA C\port abatloir 

b) area of their origin 

Origin of Sample tested Positi\c sample Seroprcvalencc (%) 95%C[ 

goats 

A\\ ash 114 106 47.3 4 [.2 -54.3 

Dire Da\\a 200 89 44.5 38.\ -51.9 

Borana 280 145 51.8 46.3 -58.0 

Tota l 704 340 48.3 -'7.4- :'2.1 

Pearson"'/ (2) - J.60 P - 0.27 
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Relatively higher seroprevalence (51.7%) was observed at 2 years of age; however the 

difference in seroprevalence between the difference ages was not signifi cant (P>0.05). 

Table 8. Prevalence of CCPP using CFT in goats slaughtered at ELFORA export abauoir 

by indi vidual ages 

Age estimated Samples tested 

in year 

134 

2 236 
, 128 , 
4 III 

5 95 

Total 704 

Pearson / (4) - 2.52 P - 0.64 

Positive 

samples 

61 

122 

58 

56 

43 

340 

Prevalence (%) 

45.52 

51.69 

45.31 

50.45 

45.26 

48.3 

95%CI 

37.8 - 54.8 

45.7 . 58.5 

37.5·54.8 

42.0·60.7 

36.3 . 56.5 

47.4 · 52. 1 

Ages of goats \\ erc categorized as indicated in Table 9. Statistically there \\as no 

significant difference (P>O.05) bct\\ccn different age categories. 

Table 9. Seroprevalence of (CPP in goats slaughtered at ELFORA export abattoir using 

eFT against age category 

Categol) of age Sample tested Samples positive Seroprevalence % 95%CI 

in years 

I (I ~ 2) 370 183 49.46 4H 54 .8 

2 (2 ~ 4) 239 114 47.70 41.8 - 54.5 

3(> 4) 95 43 45.26 36.3 - 56.5 

Total 704 340 48.3 47.4 • 52. I 

Pearson -; (2) = 0.58 p-O.747 
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Of the total 9-1 pneumonic lung It'sians onl~ 50 (5) ~%) \\I!fl.: positlvc b~ CFl detection 

for .\~\'copfum/(l antibodies. \\hilt: the fest \\cre -Il (56.8°,c,) pneumonic lungs \\ere 

negatiH: F\cnthough. characteristk ofCCPP·hke k~iom \\ere obsC'ncd become negali\\;' 

b~ CFT antibody detection. There \\as posili\c correlation bet\\cen eFT and Lung lesion 

(r = 0.0385). 

-1.1.2. Seroprc\atence using compeliti, c FUSA 

Those sera that \\ere poslIi\c In eFT \\erc subjet1l."d 10 .\leep specilic monoclonal anlibod~ 

based c-ELISA Then.: \\ere four categories of the ICS\ result based on the percentage of 

inhibition (PI), '\egati\c. Doubtful. Weak and Strong posni\c corresponding to the percenl 

inhibition of less than :!O%. :!0-25° o. :!5-55% and abo\ e respecth cl~. Weak and strong test 

sera \\ere considered as positi\e "hile the doubtrul once \\erc leli rrom the statistical 

anal) sis. 340 goat!) sera that \\ere positi\ e in CFT subjected for c-ELISA. 
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The prevalence us ing c-ELISA nas 118% (n = 40) \\ilh 95% CI (S.8 - \S .7%). Whilc 

those in the doublful ranges ( II ) samples \\ere considered as negati ve and \\ere not used 

for statistical ;mal ys is. 

There \\as significance difference (p<O.OS) betn een areas of goats· origin. Lo\\ prevalence 

\\as observed in goats that originated from Dire Dawa (Table 10). Usi ng biviariate logistic 

regression c-ELISA and origin . The goats that originated from A\\ash com pared wilh goats 

that originated from other origin \ arialion occur \\ ith goats of Dirc Da\\ a origin (OR 

=0.29\ P == 0.019 and 95% CI = 0.10 - 0 .82 ). Goats of Dire Dawa origin when compared 

with goals that originated frolll Awash and Borana signi ficant variation occurred \\i th 

goats of A\\ash (O R = 3.43 P = 0.019 and 950,0 CI = 1.11 - 9.67). lIo\\ever, there \\as no 

significant \ ariation bet\' een goats thai originated from Borana compared \\ illt goats from 

A\\ash(OR=0.65P =0.237 and95%,C l 0.317-1.:;28). 

Table: 10. St!ropre\ alence of CCPP in goalS slaughtt!red at I· LFORA l'\pon abattoir 

using c-ELl St\ h> their area of origin 

Origin Samples Samples Pre\ alence (0/0) 950,.0 CI 

of goalS tested posi tive 

r\ \\ ash 106 18 17 11.1-25.9 

Dire Da\\a 89 5 5.6 2A·13.2 

(3orana 145 I' I 1.7 7.5-18.3 

Total 3 ~0 ~O 11.8 8.8- 1S. 7 

Pearson Z ' (1) 6.02 P - 0.0493. 

There was significant difference (p<0.05) in seropre\alence in indi\idual age .. of goats 

u.;,ing compeliti\e ELISA [t was higher in goats of a ~ear old (24.6%) and Ij\c ~ears old 

(11.6%) as sho\\ n in Table II. Using uni, ariatc logistic c· ELlSA and individual ages of 

goats. goals in age one ~ ear significan t l~ \ ar) \\ ith goats in age t\\ 0 and three ~ cars. Goats 

in age one )ear \\eTe 4 times more exposed 10 Ihe CCPP infection than goats in ~ears two 

(OR """0.24 P = 0.002) and three (OR = 0.29 P = 0.025) however there \\crc no difference 

\\ith goats age four years (OR = 0.368 p = 0.057) and age fi\c )ears (OR '" O. 40 P = 

0.106).:-./0 signi ficant variation goats in age four and th c ~ears \\ ith goats in other ages. 



Table II. Scroprevalcncc of c epp in individual ages of goats using c~E LI SA 

Age estimated Samples Samples Preva lence (%) 

in year tested pos itive 

61 15 24 .6 

2 112 9 7.4 

3 58 5 8.6 

4 56 6 10.7 

5 43 5 11 .6 

T otal 340 40 11.8 

Pearson/(4)-ll.54 p-0.014 

95 % 0 

15.8-38.2 

3.9-1 3.8 

3.7- 19.9 

5.0-22.8 

5.1 -26.5 

8.8- 15.7 

There \\as no significant difference bet\\een age categories (p>O.05). The high('~! 

(13.11 %) \\ as obsen ed in age categoT} one and follo\\ ed b) age category three (11.63%). 

The \"ariation bet\\een age categories was statisticall~ insignificant (p>O.05) as indicated in 

Table 11. 

Table 11. Seropre\ alenee of (epp using c-ELISA in goats slaughtered at ELFORA e.\ port 

abattoir b) age category. 

Age categor) Sampl~ Sa mples positive Seropcn ale nee (%) 95%CI 

() ears) le.:.ted 

I (I ~ 2) 183 24 ! 3. J I 9.0 - 19.0 

1(1~-l) 114 II 9.65 5.5 -16.9 

3 (> 4) 43 5 11.63 5.0 - 26.5 

T otal 340 40 11.8 8.8 - 15.7 

Pearson Z ~ (2) 0:= 0.81 P =- 0.666 

-1 .2. Gross Pa thologica l Examination of Lungs 

There \\ere high significant differences in prc\alence of lung lesions at different ages of 

goats (Pearson / = 46.76. P = 0.000). The highe r prevalence of lung lesions \\ as obsen cd 

in goats of4 ~ear!) old (17%). Using logistic regression and goats in a years old ta ken as 
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reference and compared \\itll other goats sign ifi cant \ariation III likely hood of being 

affected b~ pneumonic lung lesion occurred \\ ilh all olher goals. Goats at age four years 

\\ ere 14 (OR = 14.44 P = 0.000 and 95% C I 5.6- 105.01) times more likely 10 be aITected 

than in goats in age one ~ear fol lo\\ed b~ goats in age three (OR 16.01 P = 0.000 and 

95% (1 3.70 - 69. 19). fi\e (OR = 15.41 P = 0.000 and 95 % ( I 34.48 - 68.29 ) and t\\ O 

(OR = 5.77 P = 0.020 and 95~/o C I l.32 - 15 .21 ) \\ith likely hood affecti on of 16.15 and 

5.8 respect]' el~. 

When goat:> in age 1\\0 years old \\ere la ken as reference. goa15 in age fou r ~ears \\ ere (OR 

4 13 P = 0.000) 4 13 times li kel ~ hood of developing lung lesions follo\\ ed by goa lS in 

age three (OR = 2 - 7 P = 0.002) and fi\ e years cOR = 2.67 P =0.006) \\ith likelihood of 

lesions development 01 2.77 and .2 .66 respecli\ ely 

When goalS in age three \\ ere I,l!.;en as reference and wmparcd \\ tlh goats in OIher ages 

:-.ignificam \ ariatian occurred \\ ilh g03ts of 3ge one (OR 0.062 P = 0.000) and age t\\O 

~eJrs (OR 0.360 P = 0.002 1, 1I00\e\er. there \\as no \ arialian III de\ e!opmem of lung 

lesion bet\\C'en goat., in age four ~ ears (OR"" I 52 P ..,- 0.1 - 1 , and age fhe ~ ears lOR "" 

0.96 P = 0.9\3). Accordingl~. goats in nge ont..' and 1\\0 years \\ere less de \ 'eloped lung 

leSions than goalS in age three 

Table 13 Pre\ alenee oflung lesions in lIldl\ idual ages {If goats slau~hlereJ 011 ELFOR.\ 

e\pon ab.:mIJir 

:\~e e~timnled 

In ~ ear 

3 

j 

T Ol31 

' 0. lung 

Examined 

I' , .'-

~ 36 

1~8 

III 

95 

- 04 

Pearson / (4) = ... 6.76 P = 0.000 

Le'iion~ 

obscned 

, -
19 

25 

30 

18 

94 

95%CI 

1.5 0.4 - 5.9 

81 5 2 -1 ~ . 4 

19.5 137- 27 8 

2- .0 19.9- 36. -

189 12.5 - 28. -

13.4 11.1 - 16.1 



Table 14. Prl!\alcncl! of lung les ions in gOals slaughtered at ELFORA c\.port abattoi r b) 

thei r area of o rigin 

Origin of goats Goats exami ned Lesions observed PrC\alcncc (% ) 95% CI 

A \\ ash 214 33 14.7 10.8 - 20.8 

Dire Oa\\ a 200 18 9.0 5.8 - 14.0 

Uorana 280 43 15.·1 11.7 - 20.2 

T ola l 704 94 13.4 11.1 - 16. 1 

. 
Pear~on Z (21 4.62 P ~ 0.095 

Then: \\i\S no significant di fference in pn: \ alence of lung lesions bct\\eCll areas of goats' 

origin (p>O.05), ho\\c\ er. 10\\ pre\alence \\ as obsen ed in goats that o ri ginated from 

regions of Dire Da\\ a than olhers. l ni\ ariatc logislic 3nal~ sis of lung lesion b) origin (O R 

:"": 1.16 P "" 0 .27 and 95% Cl 0.89- I 52) ot goats and age (O R = 1.66 r 0.00095°'0 CI 

lAO -I.c)-) rc\caled Ih..:-rc \\as signilic3nt difference among age of animals in li\"cl~ hood 

of deq'\opmen t of lung lesions. 110\\ e\ cr. no significant variation \\ as obsen ed \\ ithin 

areas of goats' origin. 

Of the total 704 lung.., c\.amined pneumonic lesions \'ere detected in 94 (134%). Among 

94 lung lesions ob:iened 81 (86.1 - ' ) \'ere unilatcralJ~ afTected \\ hile the rest 13 (13.83%) 

\, ere bilatcralJ~ in\o" ed Among the lesion .... 80 (85.11 %) of them \\ crc on the apical lobe, 

\\hile in I:! (12.7 7 0/,) \\ere on lo\\er (\Cnlra\) part of lung. Only 2 (2.12%) lesions \\ ere 

observed on gcneraliLed part of the lung. Focal lesions \\ere obser\cd in 40 (40.43%). 

whereas it \\as superficial in distribution in 56 (59.57%). The rc "as li brin fo rmation in 26 

(:! 7. - %) of tile Ic ... ions. 14 (1 .+ .89% ) of thern de\ eloped adhesions \\ ith surrounding tissue 

and thoracic ca\it ~ and in 4 (-t. 26% ) oftlte lungs se\ er adhesion \\ith thoracic fluid \\as 

obser\ed(Table 15). 
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Table I S. Gross pathologica l fi ndings of pneumonic lungs in goat s slaughtered at ELFORA ex port abattoir by the ir area of origin 

Ori gin No. Part of lung affected Position of lung DislribUlion of Fibrosis and thoracic fluid 

Examined involved Lung lesion 

Unilateral Bi latcral Ap ical Lower Both Focal Extensivc Fibros is Adhesion Thoracic 

fl uids 

Awash 224 27 6 26 6 1 20 13 16 8 1 

Dire Daw3 200 18 0 17 1 0 5 13 2 1 0 

Bonilla 280 36 7 37 5 1 13 30 8 5 3 

Tola! 704 81 IJ 80 12 2 38 56 26 14 4 

Tollil iung 94 94 94 94 94 

lesions 

Percentage 13.4 86.17 1 13.83 85.11 1 12.77 12. 12 40.43 159.57 27.7 1 14.89 14.26 

36 



4.3. Mycoplasma Iso latio n 

Of the ninety· four lung tissues and four thoracic fluids cultured, Mycoplasma species ..... ere 

isolated from 15 samples. In broth culture growth \\ere detected by the extent of IUrbidity. 

On solid media gro\\1h was daily examined under stereomicroscope at magnification of 

25 -SOX and compared \\ ith growth on liquid media. 

Table 16. Mycoplasma culture results from pneumonic lungs and thoracic fluids in both 

liquids and solid media. 

Pneumonic lungs Thoracic fluids 

Cuhure Broth Plates Broth Plates 

Contamination 25 25 0 0 

No gro\\th 5. 5. • • 
.\~rcoplasma gro\\ th 15 15 0 0 

Total 9. 9. 4 4 
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Some of the colonies of isolates had characteristic 'fried egg ' appearance with centra l 

nipples shaped spot while others had pinpoint appearance (Figure2 and 3 respective ly), still 

others revealed fi lm and spot and wrink ling of the media (Figurel ). 

Wrinkling 

Hayfl ick 's media 

Figure 3. Wrinkling formation of the media on groMh of AI ugalactiae isolated from 

pneumonic lungs of goats 
Mycoplasma colonies 

Figure 4.Typical Mycoplasma colonies on Hayflick's media after 3 passage 01'72 hours of 

incubation 

t>. lycoplsma colonies 

Figure S. M caprico}um subsp capriplleumollioe showing pinpoint colonies 
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The distributi ons of the different Mycoplasma species isolated are given in Table 17. 

Based on biochemical characterisation the majority (5) of isolates were Mmm LC followed 

by Meep (3) and M. agalaeliae (3). 

M agalacliae was isolated from three pneumonic lung lesions. The co lonies showed film 

and spot and wrink ling of the media and biochemica ll y characterized didn' t reduci ng 

glucose and were negative in hydrolys is of argin ine. Two of the isolates of }'l. agalacliae 

were confinned by PCR (Cl RAD·EMVT. France). 

M ovipneumolliae as it was usually mixed \ .. ith Mecp culture six of them \\ere found in 

isolated culture by peR at ( CIRAD·EMVT. France ). however. these isolates were 

positive on nitrocellulose paper (dot blot) for Alccp. M o\'ipneumoniae in proceeding 

subculture \\ere overgfO\\ n our original samples of Alccp. 

,\/ ariginini and M capricolllln subsp_ capricolllf1l (Mcc) \\ere identified only based on 

biochemical tests by hydrolysis of arginine \\ hile Alec fem1ent glucose and phosphatase 

posith-e M arginini samples \\ere glucose and phosphatase negative. M mycoides subsp 

n/ycoides Large colon) (.\fmmLC) was identified by biochemical characterization as 

indicated in (Table 17), Due to lack of hyper immune sera fo r each isolates. further 

identifications were not perfom1ed. From isolates suspected of Alecp in growth and dot 

blot and sent to C1RAD·EMVT one isolate of A/ arginini was confirmed b) peR analysis. 

AI capricolllm subsp capripn€umolliae (.\1ccp) three of isolates \\ ere biochcmicall) 

characterized (Table 17) was also positive for ,Hccp antigen by dot blot but other four 

isolates \\hich didn't give clear picture in biochemical test further tested b) dOl biOi using 

monoclonal antibody of Mccp. 

Isolation of Mycoplasma species from thoracic fluids was unsuccessful. Theses thoracic 

fluids revealed typical characteristics of CCPP \\ ith adhesion, straw colour and full of 

fibrin that clotted immediately on stand. Even though. these cultures \\ ere observed for len 

days and \\ere blindly sub cultured follQ\\ed for another len days. no gro\\th occurred. 

However. to detect Ihe presence of Mccp antigen immunobiniding on nitrocellulose paper 

(dot blot) \\ere done and positive trace of red dot observed on tips of nitrocellulose paper. 
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Table 17. Biochemical characterization of Mycoplasma species isolated from pneumonic 

lungs of goats slaughtered at ELFORA expon abattoir. 

Mycoplasma o. Glucose Argin ine Phosphatase Film& Tetrazolium Serum 

isolation isolate fermentation hydrolysis activity spot reducti on digistion 

Aerobic/ana. 

Mccp 3 + 
+/+ 

Alcc 2 + + + +/+ 

A/mmLC 5 + 
+/+ 

M argillini 2 + -/+ 

At aga/acliae 
, + + +/+ , 

Total 15 

Table 18. Isolation of j\~\'coplasm species from goats slaughtered at ELFORA expon 

abattoir b) areas of their origin 

Origin Sample No isolated 

of goats cultured 

Awash 33 4 

Dire Da\\a 18 5 

Borana 43 6 

Tota l 94 15 

Fisher's exact df(2) "'" 0.34 

Prevalence (%) 

12.12 

27.78 

13.95 

15.96 

95%(1 

4.8 - 30.4 

13.2 - 58.5 

6.6 - 29.3 

10.0 - 25..1 

There \\ as no significant difference (P > 0.05) in prevalence of Mycoplasma species in goalS 

b~ their area of origin. The isolation rate was higher in Dire Dawa though: few numbers of 

pneumonic lung lesions \\ ere encountered. 
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Table 19. Prevalence of Myeop/ama spec ies from goats slaughtered at ELFORA export 

abattoir by ages 

Age estimated Sample 

in years Cultured 

1 2 

2 19 

3 25 

4 )0 

5 18 

Tota l 9~ 

Fisher's exact df(4) - 0.14 

No isolated 

0 
1 

2 
4 
3 
15 

Prevalence (%) 

0 
5.26 

8.00 
13 .33 
16.66 
15.95 

95%CI 

0.8 -35.5 

2.1 -30.2 
5.4- 33.2 
5.7 -46.8 

10.0 - 25.4 

There was no signifkallt difference (p>0.05) in prevalence of Mycnplasma species in 

ind ividual ages. 

·t4, Immunobind ing 0 11 Nitrocellulose Paper (Dot blot) 

Samples that were characterized by growth being late and with dark centre and 

biochemical test suggestive of the Mccp and thoracic fluid were used in dot blot with 

monoclonal antibod~' of .\lcep to confirm whether the isolates or thoracic fluids contain 

Alccp antigen. Four thoracic fluids and seven isolates including biochemically 

characterised Meep were found positive for dot biOI, while onc isolatc from lung tissue 

even though its gfO\\ til characteristics being a sign of Mccp was found negative. 

Table 20. Results of dot blot test using knO\\ n monoclonal anti bod) against Alecp antigen 

Sample number Sample code Intensity 

Control Positive control ++ 
'egative control 

Samples Thoracic fluid 78 + 
Thoracic fluid 580 + 
Thoracic fluid 640 + 
Thoracic fluid 650 + 

Isolate 166 + 
Isolate 182 + 
Isolate 311 
Isolate 363 + 
Isolate 381 + 
Isolate 526 + 
Isolate 558 + 
Isolate 564 + 
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5. DISCUSSION 

Of total 704 goats sera tested using CFT the overall seroprevalence was 48.3% (n = 340) in 

goats slaughtered in ELFORA export abattoir. Seroprevalence in goats that originated from 

A\\ ash. Dire Oawa and Borana were 47.3% (n= 106). 44.5% (n= 89) and 51.8% (n =1 45) 

respectively. Despite previous studies by Gezaghen (1993) and Mebratu (1988) who based 

on samples obtained from field. they reported seroprevalence of 51.8% and 50% 

respectively. The present finding is in line with their findings. 

In the !>ame \\ n) In other countries MacOwan and Minen ( 1976) obtained 53.1% 

seroprevalence b) eFT in outbreak occurred in Kenya. Share\\ el al (2005) reported 

prevalence of 77% using eFT from field samples of CCPP endemic areas in Ethiopia. 

Higher prevalence in this slUdy was not in harmon) \\ ith study of Solomon (2005) \\ ho 

reponed lo\\er pre\'alence of 16.69% in South Omo and Garno Gora Zone of S ' P, 

Ethiopia using similar test. 

On the othe r hand. other authors reponed in their studies using B-ELISA tests 35% in 

Konso reported by Bereket (1995). 36% in Arbaminich b) Mekonnen (1996). 31 % al 

Hashim Nur export abanoir by Lisane\\ork (2005). 24% in Borana (Yabelo) by Dawit 

(1996).33% in Afar by Roger and Bereket (1996). 17.5% at Air force abattoir. Debre Zeit 

b) Teshome (1997). 1.7% b) Zenebe (2004) and 6% in Dire Dawa administrative region. 

Their findings \\ ere nOI in agreement to the present stud). The higher prevalence of cepp 

using eFT in this study most likel) due to cross-reactivity bet\\een members of .\1 

mycoides cluster \\ hich infected goats such as .UmmLC, Alec. AlmmSC (Bolske el al .. 

1988; Thiaucourt er al. 1994: Kusiluka er al. 2000; Sha re\\ eI al.. 2005). Higher 

prevalence in using CFT in this slUd~ indicated that recen! infection because CFT fixes 

IgM. \\hich produced immediate!) after infection. 

or the total 340 goats sera that \\ere CIT positive were retested using c-ELISA and 

resulted in prevalence of 11.8% (n :0 40). Competitive ELISA using monoclonal antibody 

(Mab) specific to AI eaprieo/um subsp eapripneumoniae. \\ hich binds specifically to the 

antigen that is coated on the plates. permits the specific detection of antibodies in animals. 

\\ hich had been affected b~ CCPP (Thiaucoun et af. 1994). 
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had no effect on prevalence of CCPP (Gezahegn, 1993; Dawit, 1997; Mekonnen, 1996; 

Beyene, 2003; Zenebe, 2004; Lisanework, 2005). Additionally, studies done in other 

countries indicated that all ages of goats are equaJ1y susceptible to the disease (Nicholas, 

2002; Lefevre er af., 1987b; MacOwan and Minne, 1976). Variation in age in this study 

could be due to the inclusion of a few numbers of older ages sampled, relat ive to younger 

animals. Movement of goat especially younger ages for thei r high demanded for export 

purpose could expose them to infection. Even though, goats of all ages are equally 

susceptible for CCPP infection chance of being infected increased as they staid longer in 

the environment. Likewise, Solomon (2005) reported high seropositivity in older goats. 

Of 704 goats examined at post mortem, lung lesions were observed in 94 (13.4%). Most of 

the lesions 81(8\,7%) were unilateral and mainly on the apical lobe 80 (85.11%). 

Mekonnen (1996) in clinically sick goats and Lisanework (2005) in goats slaughtered at 

Hashim Nul' export abattoir reported that most lesions were found on one side of the lung 

mainly on the right side. This study support the earlier observation of MacOwan and 

Mintte (1976) and McMartin et af. (\980) who observed that CCPP lesions confined to the 

thoracic cavity. The gross lesion-compressing palm coloured mostly in apical lobe as well 

as cardiac diaphragmatic lobes with nodules fonnations, fibrin fonnation and adhesion to 

the heart and thoracic cavity with straw-coloured fluids were indicatives of those CCCP 

(Thiaucourt and Bolske. 1996; Wesonga er al .. 1993). Some of lesions observed \\ere not 

firm and consolidation was superficial and hyperaemic, these could be due to recent 

infection (Wesonga er al, 1993). 

Even though, clinical history of these goats were unknown the presence or the fibrin and 

adhesion without thoracic fluids in 26 (27.7%) animals in this study indicates the existence 

of chronicity. Bereket (1995) observed that goats survived first clinical disease naturally or 

after antibiotic treatments showed minimal lesions at post mortem. Wesonga and his co­

workers ( 1993) in their studies of relationship between clinical signs and post mortem 

lesions demonstrated, goats that passed acule stage would show minor lesions at post 

monemThe prevalence of CCPP like lung lesions in 13.4% in Ihis study is in agreement 

with similar studies carried out by Lisanework (2005) who reported prevalence of 12% in 

goals slaughtered at Hashim Nur export abaltoir, Debre Zeit. On other hand Yener et af. 

(200 I) reported 4.9% of pneumonic lungs in goats slaughtered at bitlis slaughterhouse in 

Turkey. which lower than present study. 
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There was significant difference in prevalence of lung les ions between individual ages 

(P<O .OI ). Goats older than four years were 24 times more likely to be affected than at one· 

year·old go~ts. The odds ratios of goats in other ages 2, 3, 5 years old compared wi th goats 

in age one year were 5.78, 16.2 and 15.4 respecti vely. The logistic estimation of odds ratio 

within age groups was (OR= 1.64 P = 0.000 and 95% CI = 1.38 - 1.94). When goats in age 

two years old were taken as reference, goats in age four years were (OR = 4.23 P = 0.000) 

4.23 times li ke ly hood o f developing lung les ions foll owed by goats in age three (OR = 

2.77 P = 0.002) and fi ve years (OR = 2.67 P = 0.006) with likelihood of lesions 

developmenl of 2.77 and 2.66 respectively. Whe n goats in age three were taken as 

reference and compared with goats in other ages significant variation occurred with goats 

of age one (OR = 0.062 P = 0.000) and age two years (OR = 0.360 P = 0.002). However, 

there was no variat ion in development of lung lesion between goats in age four years (OR 

= 1.52 P = 0. \7 1) and age five years (OR = 0.96 P = 0.9\3). Accord ingly, goats in age one 

and IWO years were less developed lung lesions than goats in age three. This indicated thai 

as goats stayed in the environment and become older repeatedly exposed to the etiologic 

agent and other infectious disease such as pasteurollosis and PPR. 

The observation of thoracic nuids in this study in apparently healthy goats slaughtered at 

ELFORA expon abattoir was in agreement \\ ith observation of Dawit (1996) in Yabello 

(Borana) back yard slaughtered goals. In this sludy lower prevalence of lung lesions was 

recorded in goats from Di re Dawa (9%) through the difference was not statistical I) 

significant (p>0.05). More ever. repan of other \, orkers showed low seroprevalence of 

CCPP in this pan of region coincides \\ ith low prevalence of lung lesions in goats 

originated from this region (Beyene. 2003; Zenebe, 2004). 

Of 94 pneumonic lungs and 4 thoracic nuids cu ltured 15( \6%) samples showed gro\~ th of 

mycoplasma organisms. The fol1O\~ ing Mycoplasma species were identified from 

pneumonic lungs of goats. The~ \\ere AI. agalacliae. AI mycoides subsp tnycoides Large 

colony (MmmLC), M capricoilim subsp. capriciolum (Mcc), AI arginini. AI 

ovipfleuJ1Ioniae and main pathogenic agent AI capricolwl/ subsp. capripncllmonie (MccpJ. 

M. ovipneumoniae and M. orginini arc considered oppon unistic pathogen (Bolske, 1995). 

They outgrow Mccp culture even if they exist in small number in the original samples 

(Thiaucoun el ai. , 1992). In this study some strain were characterised based on the growth 

morphology and biochemical characte rist ics due to lake of speci fi c hyper-im mune sera ror 
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speci fic identification. M. caprico/um subsp. capricio/um (Mcc) , and M. arginin! 

hydrolysed arginine whi le Mcc is the only mycoplasma in the ' mycoides cluster ', which 

hydrolysed argi nine and positive for phasphatase reaction (Conew, 1979; Jane. 1992; 

Nicholas. 2002). M. arginini hydrolysed argi nine but not glucose. 

The cultures from thoracic fluids were found negative for any A.fycop/asma species but 

gave positive traces for Mccp antigen on dot blot. Thoracic fluids from goats in CCPP 

were supposed to be the best samples for isolation of M. capricoilim subsp 

capripneumolliae (Thiaucourt ef al .. 1992; OlE, 2000). The failure to isolate Mycoplasma 

species from these thoracic fluids might be due 10 previous exposure of the animals to 

antimicrobials. Since Mccp is also most fastidious A(I'coplasma species usually overgrown 

by other fast gro\\ ing ones. In experimental studies March el al. (2002) were unsucces~rul 

to re isolate Mccp by culture and PCR in Mccp infected goats. Similarly MacOwan and 

Minette (1978) failed to isolate Mccp from experimentally infected goats that showed 

gross pathologic lesion in lungs. This is due to fastidious nature of this Mycoplasma 

species. 

The Mycoplasma species from pneumonic lungs of goats in this study showed that 

Mycoplasma is the important organisms in the pathology of goats' pneumonia and their 

association in contagious caprine pleuropneumonia (CCPP). In similar studies Ihe 

Mycoplasma species were iso lated from thoracic fluids and pneumonic lungs of goats 

slaughtered at backyard slaughtered by Da\~ il (1996). Teshome (1997), Lisanework (2005) 

and Ikheloa el al (200"'). Yener el al. (2001) reported 28.6% Mycoplasma infection in 

Bitles slaughterhouse in Turkey. Goats examined in our study were only male; Mohant) el 

al (2002) observed severe death of male than female goats due to Mycoplasma of A/mmLC 

in India. In the field these Mycoplasma species were isolated from sick goats in CCPP 

endemic areas of the country b)' various authors: - From East Shoa by Thiaucourt et al. 

( 1992): Fentale. East Shoa by Gezahegn (1993); Konso by Berakat (1995); Arbaminich by 

Mckonnen ( 1996): from different areas of the country by Yigazu er al. (2004) and South 

Orno :md Garno Gofa by Solomon (2005). 
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6. CONCLUSION AND RECOMMENDATIO S 

The detection of M caprico!um subsp. caprip"elllnoniae ant ibodies by eFT and c·ELlSA 

from goals that originated from Awash, Dire Dawa and Borana indicated that CCPP was 

wide ly distributed in goats rearing areas of South and South Eastern Ethiopia. However, 

there \\ as variation in seroprevalence between goalS that originated from these areas. 

Seroprevalence was lowest in goats of Dire Dawa than Awash and Borana. Bacteriological 

isolations and pathological examination of lung lesions findings indicate that Af 

capricolum subsp capripneumoniae (A/ccp) and other Mycoplasma species occur 

concurrently and they are major heahh problems in goals for export and treating goat­

rearing areas of the country. Infection other than At. capricolum subsp capripnelllllolliae 

(Mccp) could thus causes cross reactivity in immunological tests. eFT shows higher 

seroprevalence compared \\ith c-ELISA. The isolations of differenl Mycoplasma species 

from apparently healthy animals \\ ere the indication of chronic carrier state in goals. Gross 

pathological findings of the pneumonic lung lesions in slaughtered goats and 

condemnation of these organs indicale that high losc. Based on the above conclusions and 

findings the follo\\ ing recommendations are forwarded. 

,.. Studies so far done in the COUnl/) on caprine nlycoplasmosis mainly focused on the 

seroprevalence of contagious caprine pleuropneumonia it needs further stud) to be 

conducted to assess epidemiological picture of pathogenic Mycoplasma species 

invoh ed in contagious caprine pleuropneumonia of goats . 

., Mix up of infected and susceptible animals from different areas facilitates the 

distribution of cepp. Therefore, there must be identified trade rout for animal 

mO\emcnt, which is enforced by legislation and polic). 

,. Slaughtered animals should be identified to trace back possible endemic foci of 

cOnlagious caprine pleuropneumonia. 

, Since vaccination is cost effective to control contagiolls caprine pleuropneumonia 

annual vaccination program should bc encouraged. 
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8. ANNEXES 

Annex 1 Determining age of goats according to Mike (1996). 

Age g roup Teeth condition 

Kid under onc year Ei ght sharp incisors 

2 Yearling ( 1-2) year Central pair of baby teeth replaced 

by permanent 

3 Young adult (3-4) years 4 permanent teeth 

4 Adult (3-5) years 8 permanent teeth 

5 Older adult greater than 5 years Worn teeth and some missi ng 

Annex 2 Preparations of I-Ia ynick's medium 

The media comprises the basal componem \\ hich contain brain heart infusion 37gm/ml 

(w/v). Difico Bacia Neoptone 2.5gm(w/v). Difea Bacta casilone 2.5gm. D (+)- glucose 

amhydrose 2gm and I %(w/v) agar for slid med ia. where as for broth cu hure \\ ithoul agar 

supplement component include horse serum 200ml IV!. produced) yeast extract (25%) 

IOOmi,penicillin 200.000 IU and DNA 0.2%, Glucose (50%). Thallium acetate 50 unit and 

pH 7.8 

An nex 3 Illl lllunob indillg on Nitro ce llulose pape r (Dot blot) 

Materi:lls : -Test samples of pleural Ouids and isolate: Ni trocellulose paper cut in sma ll 

sizes (0.3 em x 1.5cm). \\hich can easily fi t in micro plate \\ells. Micro plates 96 \\ells (U­

bottom). micropipettcs and tips. Incubator \\ilh an agitator. Tris Buffer saline (T BS) pH 

7.4, 0.05r-.l tris Sodium citratcs Solution. 0.2M NaCI (pH adjusted 10 7.4). Blocking buffer 

solution.IO% horse serum III TBS with 0.05% T\\een-20 (polyoxyethylene 

sorbitanolaurat). Monoclonal antibodies (Mab I: 5.000), Mouse hyper immune serum 

against Mccp. Conjugates: peroxidase labelled goats anti rabbit (I :200) and anti mouse 

(1 :500) IgG. diluted in blocking solution, Developi ng Solution (Substrate): TBS contai ni ng 

0.5% w/v tetra hydrochloride, 3, 3'- diaminobezidine (DAB), and 0. 1% HZ02 (30%) 

(Sigma chemical CO) and reference Mycoplasma strains of Mccp (F38). 
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Procedure: The procedure of Poumarat er al. (1992) was followed for antigen detection of 

Mccp in thoracic fluids and lung tissue isolates. 

I. Nitrocellulose paper was cut in small sizes (0.3 em x 1.5cm), which can easily fit 

in micro plate wells, Micro plates 96 wells (U-boltom), 

2. Five micro litters of the thoracic fluids and lung tissue isolate were poured on the 

tip of the nitrocellulose (NC) paper. 

3. The papers was incubated for 10 minutes at 37°C and washed with TBS for 3 

minutes. 

4. Then IC was immersed into blocking buffer 200~d per well kepI for 30 minutes 

with slow agitation. 

5. The paper was then transferred to Mab, 200) .. 11 aliquots per well and kept for 

another 30 minutes with slo\\ agitation. It washed three times in TBS, 250).1\ per 

well (3 minutes per \\ashings). 

6. 200).11 conjugate \\as added per well and the paper \\-as kept in it for 30 minute 

with slO\\ agitation. The \\ ashing steps were repeated as procedure 5, three times 

in TBS. 

7. \50).1\ of developing solution \\as transferred per \\ell and incubated for 1\\0 

minutes. Finally, rinsing in di stilled water that Slopped the reaction. 

8. Appearance of red dot on the tip of the NC paper was considered as positi\'e 

reaction and ranked according 10 the colour imcnsil), (+++) strong. (++) average, 

(+) \\eak. and (-) negati\e or no reaction. 
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Annex 4 Prepa ra tion of biochemical test medi a 

I. Glucose hydrolysis 

Heart infusion broth Difco ....................................... 180ml 

Horse serum ............................................... ......... .. 40ml 

Yeast extract 250/0 ................................................................... 20ml 

Penicillin G ..................................... .. . .............. 200.000lU 

Thallium acetate .................................................. 501U 

DNA (solution of 0.2%) ............................................ 2.6ml 

Glucose (solution of 50%) .................................. ...... 2m I (I g) 

Red phenOl 0.1 °/o ..................................................................... Sml 

pH oflhe medium adjusted to be - .8 

2. Arginine hydrolysis 

Heart infusion broth Difco ...................... . ..180ml 

Horse serum ........................................................ 40ml 

Yeast e~lract 25% ................................................................... 20ml 

Penicillin G .......................................... ... ....... 200.000lU 

Thallium acetate ................................................... 501U 

D~A (solution ofO.2%} ........................................... 2.6ml 

30% arginine ..................................................... 8.Sml (2.Sg) 

Red phenol 0.1 0/0 ........ ............................................................. Sml 

pH of the medium adjusted to be - .3 

3. Tetrazolium reduction 

Heart infusion broth Difco ....................................... 180ml 

Horse serum .......................................................... 40ml 

Yeast extract 25 0/0 .................................... .............................. 20ml 

Pen icillin G ................................................ 200.000IU 

Thallium acetate ................................................. 50I U 

DNA (solution of 0.2%) .......................................... 2.6ml 

2% chlorine tri pheny I tetrazolium .............................. S.ml 

Red phenol 0.1 % ...................................................................... 5ml 

pH of the medium adjusted to be 7.5 
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4. Phosphate activity 

Heart infusion broth Difco ........................................ 180ml 

Horse serum diphosphati zed at 60°C .............................. 20ml 

Yeast extract 25% ................................................................... 5ml 

DNA (so lution of 0.2%) ............................................. 2.6ml 

Penicillin G ...........................•.................. .. ... . 200,000IU 

Thallium acetate .................................................. 50IU 

Glucose (solution of 50%) ....................................... 2ml ( 1 g) 

Red phenol 0.1 % ..................................................................... 5n11 

pH of the medium adjusted to be 7.8 

Annex 5 M. capr icol lll1l subsp. Cf1priplIClIIIIOll iflC an tigen p repa ratio n 

Mycoplasma biotype F38. isolated characterised by an immunapexidase test and protein 

electrophoresis. and perseve red as lyaphilised pure cultu re (Thiaucourt er af .. 1992) was 

obtained from CIRAO-EMVT and used as sources of antigen. A portion of freeze dried 

material was inoculated into 3ml of modified Newing's tryptose broth gro\\1h medium and 

incubated at 3'fC for further five days subculturing \\oas done for second lime into 100mi 

of growth medium \\ ilh incubation of at 37°C for another five days. The culture \\as then 

centrifuged at 7000g far 15 minutes at 4°C and sediment ,'as \\ashed three times using 

distilIed water. The packed organisms were resuspended in 1 ml-distitled water. diluted 

I :60 and ultrasonicated by ultrasonicator fo r 3minutc at lo\\er PO\\ er in a container of iced 

water. The suspension was centrifuged at 1250g for 30 minutes to remove an~ debris (DIE. 

2000). The suspension \\as then stored at 20° C in aliquots of 10m! in screw cupped glass 

bottle until it was used. 

Antigen titration: To determine range of suitable antigen concentration working dilution 

stock of certain concentration positive and negative control serum was used. Check board 

titration was used to combine range of an ti body concentration, which produce clearly 

positive reaction margin was considered the working dilution of that could react optimum 

reaction of test sera. According to antigen check board titration J,..fccp antigen working 

dilUlion was I :20 for CFT. 
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An nex 6. Complement Fixation Tesl (CFT) 

Materials: Test sera of goats, U- bonomed micro plates, multi channel micropipcttes and 

li ps, Guinea pig complement and complement diluent's, Mccp (F38) antigen, Veronal 

buffer solution in Calcium and Magnesium (VCM) pH 7.2, water bath , incubator with 

agitator. Al seiver's solution, male sheep red blood cells (SRBC), Amboceptor (rabbit anti 

sheep red blood cells), trough, syringe, arranged lest sera, posi tive and negative control 

sera in sets and sheet of plate layout for records. 

Procedure: The OlE standard test procedure ofO.I.E (2000) was adopled. 

1. Test sera including positive and negative control were decomplemented in hot 

\\ater bath at 60° C fo r 30 minutes. 

2. Series of two fold dilutions of lest sera pipened 25J.11 per well. The first two 

columns were left for conlrol of the positi ve and negative serum. Complement and 

Sheep Red blood cells (SRBC) that \\ as hemal) tic system. 

3. 25pl (1:20) antigen was added into each well. except in one column (with 1:20 

diluted sera) to check serum anti complementary activity. It was agitated and 

incubated for 30 minutes . 

4. 25p\ of titrated complement \\ere added in to the \\ells of test sera. It was incubated 

at 37° C under constant agitation on orbital shaker for 30 minUies. 

5. 2% one-day-old SRBC \\as prepared before by \\ashing three times with VCM and 

centrifuged at 2500 rpm for 5 minutes for each washing. An equal volume of 

diluted Amboceptor (I: 1000) \\as added to sensitise the red corpuscles. which 

brings hemolytic system to 1% instead of2%. 

6. 25pl sensitised SRBC (indicator) was pipetted into each welt and the plates were 

sealed to avoid evaporation then incubated at 3"fC fo r 30 minutes with conSlant 

agitation. 

7. The plates \"ere examined for sedimentation and hemolysis. Then the plates \\ere 

kepI at refrigerator at +4 0 C over night in order to allow non-I) sed cells to senle. 

Interpretation: - Posi tive reactions in sedimentation of SRBC and its haemolysis indicate 

negative reaction. The results were ranked according to the e.'(tent of SRB C sedimentation 

haemolysis H, weak (+), moderate (++) and strong (+++). When the sedimentation in lest 

serum and control serum fo r anti complementary (\\ ith out Mccp antigen) were equal the 

test serum was taken as negative. 
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Annex 7 Competitive ELISA 

Materials: - Arranged test sera, U-bottom multi channel pi ales, micropipettes and tips, 

Mccp antigen provided with kit, Monoclonal anti bodies (Mab) (OIElEMVT) Phosphate 

buffer saline (PBS) pH 7.4,Washing buffer (PBST), PBS with 0.05% Tween-20, Blocking 

buffer (PBST) containing 10% horse serum used for diluting the sera, monoclonal 

antibodies and the conjugate. Conjugate: rabbit anti-mouse immunoglobil in G (lgG) 

labelled with peroxidase. Substrate (I mm ABTS solution 40.0SM citrate buffer pH 5.0 

+1-h02). Reference sera. strong and weak positive control, Incubator with an agi tator. 

photometer reader, Sheel of pia Ie layout. trough. micro plate sealer. distilled waler_ vortex 

and orbita l shaker. 

Proced ure: The serologica l kit was provided by CIRAD-EMVT (France) and the test was 

done according to guidelines of manufacturers. 

I. All wells of a micro plate were charged with 50~1 of carbonate buffer (PBS). 50~11 

of antigen \\ as added to each well at dilution of I: I 00. It was incubated in a moist 

chamber at 37°C (incubator) over night. Free antigens were removed by \\ ashing it 

2 limes with PBST for three minute. 

2. 1 OO~I of dilution buffer \\ as dispensed in to each well of pre-plates. II ~I of the 

three control samples CP++- in B I. 82. C 1, and C2 and CP+ in D I, D2. E I. E2 and 

negative control in HI. H2. 

3. ll~ll test serums were dispensed in all other \\ells (A3 to HI2). Monoclonal 

antibody diluted in I :250 in dilution buffer and I I Opl of this \\ as dispensed to each 

\\ ell except A I and A2 but in these two wells only 110111 of dilution buffer \\ as 

added. which hears after called conjugate control. Test sera with monoclonal 

antibody in pre-plate \\ ith 96 \\ ells were incubated for an hour at 37°C in constant 

shaker. 

4. The plates were emptied manually and washed two times and dried on lo\\els. 

5. Diluted conjugate in I :50 and 100111 of it was dispensed in to each well. The plates 

were sealed and incubated for thirty minute at 37°C under constant agitation. 

6. The content of plates were emptied manually and washed three times with 

washing solution. 
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7. 100J.d of revelation solution 3 or substrate was dispensed in to each well then 

plates were incubated under shelter of light with constant agitation at 37°C for 30 

minutes. 

8. lOO1l1 of stop solution was added in to each well and shacked well until coloured 

solution was homogenized. The photometer was first blanked on air and then the 

plates were read at optical densities of 450 nm. 

Annex 8. Contag ious caprine pleuropneum onia ou tb reak report from 1998-20U 

Year No of outbreak Cases Deaths Slaughtered 

1998 36 771 .f53 13 

1999 22 530 172 10 

2000 17 346 222 18 

2001 29 5863 800 77 

2002 55 12383 2546 853 

2003 42 2447 980 162 

2(){).l 5 271 102 9~ 

Total 206 2261 1 5275 1227 

Source: (i\. loA. 2004): Month!) diseases outbreak report 

Annex 9. i\l onthly contagious caprine pleuropneumonia ou tbreak reports in different 

regions of Ethiopia from 1998- 2004 

Region No of 

outbreak 

SNNP 88 

Afar 43 

Amhara I~ 

Oromia 48 

Benishangu1 3 

Dire Dawa 10 

Source: (MoA, 2004) 

Cases 

14358 

67~1 

282 

618 

14 

576 

64 

Dea ths 

2967 

1301 

142 

140 

310 

413 

Slaughtered 

976 

107 

21 

10 

2 
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Annex 10. Data collection sheet 
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