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ABSTRACT 

Contagious caprinc pleuropneumonia (Cepp) is a respiratory disease of goms caused b) 

Mycoplasma ClIprico/1I111 subspecies capripnelll1lollioe (MccP). A Partic ipatory Rural 

Appraisa l (PRA) technique and IWO stage stratified cross sectional sero logical survey was 

conducted on cepp from October 2005 to April 2006 in Afar pastorali st areas 10 determine 

the overall scroprevalence of the disease and assess the impact o f communi!) animal health 

workers (CA HWs) on the disease occurrence. 

The study population was stratified into two based on differences in vClcrinar) service 

prov iders in th e areas. A total of 1.183 sera samples ( 1.1 58 goats and 2S sheep) were tested 

usi ng complement fixation test (CFT) and com petiti ve enzyme linked immunosorbenl assay 

(cELl SA) tests. and 40 informant groups (on average 12 persons per grou p) \\ere in tervie\\cd. 

Results of the participator) disease assessment showed that among the li\ cstocl.. 0 \\ ned. goats 

are thei r second preferences next to camel because of their comparative advantages especia ll ) 

they are drought resistant and have shan period of reproduction interval. The herders also 

iden tifi ed that CC PP \\as one of most comlllon di seases o f goals next to pa5.teurel losis and 

other stress associated diseases. causing high morbid i!) and 1l10nalit). Out of 1.183 sera 

samples tested. 344 (29.08%) were se ropos it ive for MccP anti gen lIs ing CFT \e5.1 and 19.19% 

in the cEll SA . 

In both CFT and cELlSA tests. univariate and multivariate anal~ sis of cpidellliologicall~ 

assumed ri sk factors showed that prevalence of CCPI' is hi gh ly associated \\ ith the veterinary 

service provision through CA HWs. The serapositi\ ity \\as higher (36.78%.) in areas \\ here 

CA HWs are absent than CA HWs inte rvention a reas (21.42%). The seropre\alcllces ob<.;crved 

between these t\\O areas \\ere highl) significant (p < 0.001) using the CFT t e~1. There \\as 

also a significant difference (p < 0.00 I) bel ween non-CAHWs and CA II \\ 's inlcn enlion areas 

usi ng cELlSA test with a mean seroprevalence of23.90% and 14.50%. respeeti\el). 

The agrecmem bel\\ cen the two tests was sligh t (Kappa = 0.036) \' ith 64.24% concordance. 

Both tests could be used complimentari ly. 

x 



From the study it could be concluded that CCPP exists in its sub clinicalle\el in goats and its 

prevalence was lower in areas where there is additional animal health service through NGOs 

supported CA HWs. Th is study has sho\\n thai CCPP is \\ ide I) distributed in Afar Region. 

The indigenous kno\\Jedge of pastoralists is highl) appreciated \\hich act as a bridge and 

basis for an active disease search and investigation and so it eQuid be used complementaril) 

\\ ith the com entional one in the prevention and control of li\estock diseases. 

Key words: CCpp, participator) epidemiolog). CAHWs, seroprc\al ence. goats. Afar 

XI 



I. INTRODUCTION 

In areas \\here there are adverse climatic conditions like dr) regions of the CQUnlr), small 

ruminants. particularl) goals next to camels have an outstanding abilit) to re sist such 

conditions and survive with a betler reproductive and prod uctive performance. 

According to the world goal population est imation. there afC about 740.431.000 goats in the 

\\ orld. \\ ilh 222.275.000 (30.2 %) of the goal population being inhabited in A frica. In 

Ethiopia. the goat population is estimated to be about 17 million. \\hich mal-..es the COUnlr) 

second in Africa and fifth in the \\orld (FAO. 2002). 

Despite its significant economic cOnlribulion to the life of the rural communi!). the attention 

gi\cn to keep the \\cll-being and increase the producli\'il~ oflhe goal induslr~ is \Cf) lillie. 

Diseases. poor nUlrition. tradit ional management. 10\\ genetic potential and inadequate 

research 10 improve the perfonnance of animals are among some of thc fac(Qrs responsible for 

the 10\\ productivit) and incomc. In Ethiopia. like any other tropical countt}. di seases 

particularl). peste des petits ruminants (PPR). and contagious caprine pleuropneumonia 

(CCPP) are major health constraints to goat production causing major economic losses due to 

high morbid it) and mortalil). 

With respect to the \\ide geogrnphic distribution o f CCPP. historicall). the tirst cbnical 

description \\a s reported in Algeria in 1873 more than a centur) ago (Nichola..,. 2001). Soon 

after. a major ou tbreak occu rred in South Afric;! in 1881 follo\\ ing the illlrodu(tion of goats 

from Turke). Duncan Hutcheon. the colonial \cterinar) su rgeon. concluded that comagiou~ 

caprine pleuropneumonia \\a5 caused b) a contagious agent. In spite of thi s earl) de5crirtion. 

the causati\e agent \\as onb isolated and characterized a centur) later in 1976 (Thiaucourt 

and Bolske. 1996). 

The presence of comagious caprine pleuropneumonia in Ethiopia has been wspecled since 

1983. It \\as confirmed later in 1990 b) isolation and identification o f the r.. lccP or F38 

(Thiaucourt c( al .. 1992). Since then the di sease \\as reported 10 be endemic in different 

regions of the counll"). 



Bccause of its distribution and occurrence mainly in the developing countr ies. Afri ca and 

sorne Asian countries. the socio·economic impact allributed to eepr is very huge. which 

aggravates the food security problem. 

Although researches have been made during the last decade to characterize the di sease. ecpr. 

iso lation of the agent. taxonomy and diagnostic problcms. the magnit ude of the prob lem in 

each country are not known and sufficicnt to allow recommendations to be drawn up for 

formulating contro l strategies (OlE. 2004b). Apart from fe\\ resea rch \\orks on iso lation. 

vaccine efficacy trials and prevalence studies. when comparcd to its significant importance. 

the efforts made towards to combat the problem are non·exi sting. Therefore. this stud) is 

conducted in its part to cont ribu te to the better understanding of the disease \\ ilh Ihe speci fic 

objectives of: 

I. To study prevalence ofeer? in selected areas of Afar pastora list areas. 

2. To assess the perceptions of the community IOwards important livestocl- di seases and 

ecpr in particular. 

3. To determine the poten tial ri sk fac tors associated \\ith the discase. \\hich cou ld 

contribu te to thc epidemiolog ical occurrence of the disease. 

4. To assess contribution ofCommuni t) Animal Hcalth Workers (CA Il\\,s) in decreasi ng 

the morbidit) and mortality rate occe pr. 
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2. CONTAGIOUS CAPRINE PLEUROPNEUMONIA 

2.1 Definition 

Contagious caprine pleuropneumonia (CCPP) is an extremely contagiolls disease of goats 

caused by Mycoplasma caprico/um subspecies capripnCUfI10llille (MecP), characterized b) 

aeule pneumonia. high fever. respiratory distress. coughing. nasa l discharge and high 

l11onalit)' rate and severe fibrinous pleuropneumonia (A ie llo and Ma) s. 1998: Walker. 1999: 

I-feldtander e/ 01 .. 200 I: Nicholas. 2002). 

2.2 Aetio l og~' 

2.2.1 The agent 

There \\ ere many strong controversies in describing the causati\c agent of ccpr among 

researchers for a number of years. for many fac tors which could exp lain the long period 

bel\\een the description orthe disease and that of the causali\c agent. First. MecP (Mee38) is 

vel) dinieult to grow ill vitro. \\hich explains \\hy it \\as isolmcd onl) in 1976. \\hcrcas the 

causative agent of CBPP. a similar Mycoplasma di sease of cattlc. had been isolated in 1898. 

Moreover, Mec P (F38) belongs to the group called Ill)coidcs ·clustcr·. a group of si:\ 

Mycoplasma species or subspecies which share many antigenic and genot}pic charactcristics 

(Thiaucourt and BtUske. 1996). 

Research into the control of ccpr \\as initiall) hampered b} confusion over the e.\act cause 

of the disease. Two mycoplasmas. A1. mycoides subsp. lJI)'coide.{ LC and M lIIycoides .l lIb.lp. 

capri. \\cre for some time implicated in the etiology of the disease becausc the) caused a 

pleuropneumonia in small ruminants that resembled CCPP.1t "as not until 1976 that a highl) 

fas tidious m)coplasma. designmcd F38 but later named .\/ ('aprico/11111 subsp. 

capripnellllfoniae, \\as isolated for the first lime in vitro b) MacO\\an and i\.linette (1976). 

Once these \\orkers had developed a sui table medium for the m)coplasma and carried out 

experimental infections, its role as the primary cause of classical CCPP "as confi rmed 

(Nicholas. 2002). 
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However, in sp ite of these confirmat ions. respi ratory diseases. caused by M III. capri and AI 

111. l1Iycoides LC, are still referred to erroneously as CCPP particu larl) in the Middle East and 

India (Thiaucourt and Bolske. 1996). 

2.2.2 Taxonomy o f Mycoplasmas 

The mollecutes are members of the Order Mycop lasmata les and class 1\. tollicu tes. Mollicutes. 

also b) their tr iv ial name called m)coplasma. are characterized b) pleomorphic shape. being 

devoid of cel l \\all, bounded b~ single trilaminar membrane composed of proteins. 

glycoproteins. gJycolipids, phospholipids and sterols (Wal ker. 1999). They are poorl y stained 

\\ith the Gram·5tain. but producing better resuhs \\jth Giemsa and other Romano\\ sk~ stains 

(Quinn e/ al .. 1994). 

Six genera of i\lollicu tes are recognized. of which. onl) i\1~coplasma and Ureaplasma haH! 

\ ete rina!) importance. These l\lollicutes are differentiated based on digitonin sensiti \ it). as a 

resuh mycoplasma and Lreaplasma are sensi tive to it. but the other:'> are nol. Biochemica ll). 

'Iycoplasma and Ureaplasma are urease negati\e and positi\e. respecti\el) (Walker. 1999). 

The taxonomic sta tus of MccP (F38) has long been unclear and it \\a') only in 1993 that It 

became a subspecies of J(l'copJasma capricolum. and classified as .\1 capl'lw/llm ,Hlh\pecie\ 

capnpllf!1I111oniae. The agent. .\1 c capnpnell11l0ll;ae, belongs to the genus \t)coplasma and 

is one of the 200 species of the class Mollicutes. Fi\c distinct groups of :\lollicute5 \\ere 

identified by ph) logenetic analysis of the 165 rRNA sequences. one of \\hich. the 

spirop lasma group. contains .\1 c. capripnt'umolliae \\hich has been subdi\ ided \'ithin the 

\I)cop lasma m)coides cluster (Table 1). This cluster contains si\. Important ruminant 

M)coplasma including Mm. mycoide.\ Sc. the cause of contagious bo\ ine pleuropneumonia . 

. \1 III mJcoides LC and ,\1 11/ caprt \\hich share immunological and biochemical properties. 

Their close relati onship can lead to problems for diagnosis (Thiaucourt ('1 01.. 1996: \\"alker. 

1999). 

(CPP is a very precise entit). whereas the others belong to \.,.hat could be described as the 

·\'tAKePS s~ndrome·. for mastitis. arthri tis. keratitis. pneumonia. and septicaemia. 



The lack of precise definition of this syndrome renects the diversity Ihal exists among Ihe 

mycoplasma sl rains thaI can cause such a syndrome and. sheep do not seem to be Vc r} 

susceptible to pulmonao mycoplasTlloses. which is why little attention has been devoted to 

these animals (Thiaucourt and B6lske, 1996). 

Table 1- Relationship within the Myco ides 'cluster' 

Mycoides subgroup Capricolulll subgroup 

Al. mycoides slIbsp. mycoides biotype SC M. capricoillm slIbsp.caprico/1I111 

M. l1Iycoides slIbsp.l1Iycoides biol>1Je LC A/. caprico/1I111 slIbsp.capriplIC:'lIlIIoflia 

M. /1/ycoides .wbsp. capri M. jp. GrollI' - 0/ Leach 
.. Source : Thlaucourt and Bolske. 1996 

2.3 Epidemiology 

2.3.1 Geographic distribution 

The disease is reported to occur in more than 30 countries in West and Eastern Afri ca. 

Pak istan. Ind ia and Eastern Europe ( licholas. 2002: OlE. 2004a: DIE. 2004b: Share\\ el al .. 

2005). In these countries \\here the occurrence of the disease \\as frequentl~ reported. lIsing 

either confirmator} or clinica l disease ofCC PP. are summarized in table 2. 

Table 2- Distribution ofCCPP 

Confi rmed by isolation or Cl inica l disease reported "' myco plas ma suspected 

Africa Chad, Er itrea . Eth io pia, Algeria, Burkina Faso, Benin. 
Kenya , Niger. Sudan, Cameroon. Central Afric:lll 
Tunisia, Uga nda Republic, Djibou ti . Egy pt . Lib)a , 

Mali, Nige ri a, SO ll111li , Za ire 
Asia Nepa l, Oman, Uni ted Arab Afghanistan. Bangladesh. India, 

Emirates, Turkey. Yemen I ran, Iraq, Israel, J ordan. 
Kuwa it, Lebanon, Pakistan , 
Saud i Arabi:l, Svr ia 

Source: NIcholas. 2002 
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2.3.2 Molecular Ep idemiology 

Unlike other members of the M. mycoides cluster. AI. c. capripm:ztmonill(, sho\\s a surprising 

degree of heterogenei ty part icularly in the sequence of its t\\ O rRNA operolls \\hich both 

contain the genes for 5S. 16S and 23S rRNA. These polyrnorphisms. representing point 

mutations in either gene. can be used to sUbtype strains. some of \\ hich Illa) have 

epidemiological and. possibly evolutionary significance. Sequencing thel6S rRNA genes of 

African stra ins idenlified two distinct lines. I and I I. both of which \\ere represented in 

Central. North and East Africa: isolates from the Middle East "ere of the I)pe II only. 

although the) could be further sub-divided (Nicholas. 2002) . 

Sequencing the amplified products of a different gene(s). the H2 locus (Lorenzon ('I al .. 

2002), divided strains into 4 major groups, in which lineage A occurred exclusive I) in East 

Africa, B mostly in North Africa and the Middle East. e in Central Africa. and D. represented 

only by a single strain. was restricted to the United Arab Emirates. Sub-I) ping \\ ilh amplified 

fragment length polymorphism (AFLP) strongly supported Ihe l6S rRNA sequence anal)sis 

by identifying two main lineages, but all st udies have been hampered b) lad.. of strains: 

clearly more strains arc necessar) to provide a better under:;,tanding of the epiderniolog) and 

evolution ofeepp (Nicholas. 2002). 

On a more local Ic\el. 10 of II strains of AI. c. capripneumolliae isolated from four diiTercnt 

regions of Tanzania had ver~ similar profiles with AFLP (Kusiluka ef al., 200 I). 

These profiles "erc also indistinguishable from 1\\00 Ken)an and one Ugandan strains 

indicating the close association bet\\een small ruminants in these three neighboring countries 

(Nic.holas. 2002). 

2.3.3 Host - Agent - Environment inleractions 

Goats are the onl) species knO\\n to be affected b) MccP.The primar) sou rce or reservoir of 

infection of mycoplasmas is the host that the) infect. Introduction of an infected animal into a 

susceptible population accounts for dissemination of infection. Young animals are ver) 

suscept ible to infection and generally develop Ill ore severe disease than adult animals (Aie llo 

and Mays, 1998; Walker. 1999: OlE. 2004b). 
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The disease caused by Mccp is high ly contagiolls and fatal to susceptib le goats of all ages and 

both sexes, but does not affect sheep or canle (OlE, 2004a). 

Sero log ical and bacterio logical studies on sheep have indicated the presence of sub clinica l 

infection by MccP. In two reports. sheep have been shown to harbor MccF38 in the narcs and 

lungs (Lilamoi el al., 1990: Bolske el al .. 1995). However. the pathogenicity of the ovi ne 

isolate to caprine and the role of sheep in the epidemiology of the disease have not )CI been 

determined (Mekonen. 1996). 

The causative agent, because of its fragile nature. doesn't survive for long in Ihe external 

environment and requires intimate contact bel\\een infected and susceptible animals for 

transmission. Indirect transmission does not seem 10 occur as mycoplasmas are not very 

resi stant, and are inactivated and destroyed by heat (50-55°C). di s infectants, detergents. acids. 

UV- light. and putrifactive changes (Quinn el af .• 1994: Walker. 1999). Extreme climatic 

changes. POOf nutrition. transportation. concurrent infection and other stress factors contribute 

to the occurrence of the disease (Walker, 1999). 

2.3 .4 Source of infection and modes of transmiss ion 

Transmiss ion occurs predominantl) by spread from animal to animal th rough direct contac t 

and is mediated through inhalation of rcspiralOry secretions (Walker. \9(9). In e.\tcnsive 

husbandry practices. communal grazing areas and watering po ints are the major s iles for 

disease transmiss ion. 

Unlike contag ioll s bovine pleufopneumonia. chronic carnt:rs o f CC PP arc nOI as such 

important. Carrier animals ma} shed more organisms after times o f stress and changes in 

climate. ccpr spreads 10 new areas by the movement of infected or carri er goat s to 

susceptible goat population (Thiaucourt et al .. 1996 ). 

2.4. Pathogenesis 

There is very little information on the pa lhogenic mechanisms of MccP. although some 

hypolhesis can be drawn from comparison wi th other mycoplasmos is and especially wilh 
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CB PP. A striking feature of CCPP is the strict host and ti ssue spccificit) of the causa tive 

agent. as les ions are produced only in goat lungs (Walker. 1999: Thiaucourt and Bolske. 

1996). 

Mycoplasmas usually have adhesions. but no s llch compo nent has yet been described for 

MccF38 the expressio n of pathogenicity may depend on other factors that favor penetration 

and multiplication, which explain why it is somctimes difficult to reproducc Ihe di sease 

experimenta lly (Quinn et 01 .. 1994; Thiaucourt and Bo lske. 1996). 

Although MccF38 is present in high quantities in affected ilmgs. there. is no dissemination to 

other organs. This may be due to a specific reaction oflhe lung tissue towards a Ill)coplasmal 

compo nents which leads to an exacerbated inflammatory response (Th iaucourl and Bolske. 

1996). 

2.5 Clinical signs 

Different clinical forms of the d isease. namely. per acute. acute and c hronic form s arc noticed. 

In most cases, per acute and acute forms of the disease could occur \\hen in fec ted and carrier 

animals are introduced into full) susceptible population. whereas chronic cases occur in 

endemica ll y affected areas. 

In per acute form. an imals die wi th in 1-3 days "ith minimal respirato r) signs. and the acute 

cases are characterized by high fever (41.42oC). high morbidit~ and mOrlalit) rates in 

sllsceptible flocks affecting all ages and both sexes. and aborlions in pregnant goats. The 

incuba tion period is often 6- 10 da) s though it is sometimes as long as J - ~ \\eeks. After 

approx imatel) 2·3 days of high fe\er. respiratory s igns become apparent. accelerated and 

painful , and in some cases are accompanied by a grunt. Coughing is frequent. violent and 

productive (Aiello and Mays. 1998: O lE. 2004b). 

In the terminal stages, animals are unable to move. they stand" ith their front legs \\ ide apart. 

the neck is stiff and extended. and sometimes sa liva cont inuous ly drips from the mouth 

(Nicholas, 2002). In chronic forms. goats are debilitated with chronic cough and nasal 

discharge. 

8 



2.6 Post-mortem findin gs 

In chronic cases. swelling of bronchial lymph nodes with encapsulation. serofibrinous and 

pleuropneumonia of lungs are observed. Unlike CBPP. no sequestrate formations have been 

described for CCPP (Bolske e/ at., 1995: Thiaucoun e / at., 1996). Post-monem exam inat ion 

reveals unilateral or bilateral pneumonia. with massive lung hepatisa tion. consolidation and 

pleurisy. accompanied by accumulation of straw-colored pleural fluid (Aiello and ~'I ays, 

1998; Nicholas. 2002). 

2.7 Histopathology 

Histological examinat ion of the lung tissues often revealed an acute serofi brinous to chronic 

fibrino-necrotic pleuropneumonia with infilt rates of se rofibrinous fluid and inflammatory 

ce ll s. mainly neutrophils. in the alveoli. bronchioles. interstiti al seplae and sub pleural 

connective tissue. Intralobu lar edema is more prominent but interlobular edema has also been 

reported. Peribronchial and per bronchiolar 1)l1lphoid h)perplasia \\ilh mononuclear cell 

infiltration is also present (Walker. 1999: Nicholas. 2002). 

Ultra structural examination of the lungs of goats naturall) affected \\ ith CCPP confirmed 

histopathological findings of congested septal capillaries with inOarlllnator) cells invading 

thickened septal \\alls. The ah eolar lumen contained serous fluid III i:\cd \\ ith n"ulrophils and 

lymphocytes. some of which \' ere necrotic (Walker, 1999). The most significant findings 

\\ere a \\idespread h~perplas ia of type II pneull1oc)tes that had lost most or their 

characteristic lamellar ultra structure and large numbers or m)coplasma-like structures I) ing 

close to the microvill i and membranes of these cel ls (Nicholas. 2002). 

2.8 Immunity 

Little is known or the immunolog) or ecpr despite a number or reponed experimcntal 

infections. More recently, (March el af.. 2000 and 2002) mon itored the humoral response o f 

goats infected "ith a multipassaged M. c. capripneumoniae strain 192 \\ilh several 

serological te·sts and pe R. While there was little evidence after inrection or the infectious 

agent or clinical or pathological di sease. apan from elevated te mperatures and a transient 

cough in one goal. serological responses were detected by latex agglutination test and 
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competi tive ELI SA. Immunog lobul in G (lgG) immunodom inan t bands of 23. 40 and 44 kDa 

\\ ere seen by immunoblotting in experimenta lly infected animals as we ll as in some sera fro m 

a natu ral outbreak ofCCPP in Eritrea wh ich additional ly showed bands of62. 70 and 108 kDa 

(Nicho las, 2002). 

2.8 Economic Importance 

Contagious caprine pleuropneumonia is a highly contagious respiratory di sease of goats 

characte rized by severe sero·fibrinous pleuropneumonia \\ ith morbidit~ rate of 100 % and 60 

-100 % mortality rale (Aiello and Mays. 1,998; OlE. 2004b). imposing s ignificant constraints 

on goat production o\\ing 10 this high mortali ty and production losses. Allhough treatment of 

clinical cases is possible, due to the recurrent and highl) contagious nature of the disease and 

presence of potential carr iers. it is \ery expensi\e and consequeml) beyond the budgel of 

many poor farmers to \\hom most goats belong. BUI there is no study \\hich could indicate the 

annual economic loss attributed to CCPP in any of the countries \\here the disease is 

frequentl; reported. 

2.9 T he d isease in Ethio pia 

2.9.1 Outbreak reports 

The monthly disease outbreak report data recorded in the Minislr: of Agriculture (i\ loA) 

indicated Ihat the disease is frequent I) reported e\er) year at national le\el \\ith higher 

number of outbreaks in SNNP (Southern Nation and Nationalities) follo\\cd b) Afar region 

(Table 4). 

Table 3 - Annual CCPP outbreak reports from 2000 - 2004 in Ethiopia 

Year No. of outbreak Population No. o f Cases I No. of deaths I at Risk 

2000 5 21,926 575 163 
2001 13 37.120 1.342 490 

2002 23 236.988 11.976 2.101 

2003 9 23.080 843 173 

2004 21 18.670 1.680 -? -)-) 

Total 71 337.784 16.416 3.452 
Source: MoA (2004): Monthly d1sease outbreak report 
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Table 4- CCPP mo nth I) outbreak reports d istributed in d ifferent regions of Et hiopia 
from 2000 - 2004 

Region 2000 2001 2002 2003 2004 Total 

SNNP 
, 

2 15 
, 

10 33 J J 

Afar 2 8 4 4 19 

Amha ra 
, 
J 

Oromia 2 4 6 12 

Benishangul 2 

Dire Da\\a 2 

Total 5 13 23 9 21 71 

Table 5- CCPP outbreak in Afar region from year 2000 - 2004 

Zone Distri ct Populatio n No. of Cases Deaths 

at risk outbreaks 

Fi\e Artuma 68.815 13 10.838 1.965 

(""Dalifagae"·). 

Telalak. Fursi. 

Dewe 

T\\o Megale 35.000 4 350 108 

One r-.lille 1.514 2 1.1 08 110 

Total 105.329 19 12.296 2.183 

From these fi\e years crude data (Table 5). it is possible to assume comparati\el} that CCPP 

is the major problem in the proposed stud} areas. 

2.9.2. Prevalence stud) 

In Ethiopia. different studies have indicated the \\ide distribution of CCPP. A stud) \\hich 

\\as undertaken in nine woredas of the countr). indicated a pre\alence of60~o . 83%. and 87% 

using serological tests of CFT \\ ith MccP antigen. B-ELISA \\ ith F 38 antigen. and eFT \\ ith 

MmmSC antigen. respective I) (Share\\ et al .. 2005 ). The) also indicated wider distribwion 

of CCPP in the countr). \\ ith a pre\ alence of 52% to I OO~ 0 in the 10\\ lands and 77°·'0 to 87% 

in the highlands of the countr)' as indicated in table 6. Other studies. \\hich \\ere conducted in 
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South westcrn part of Ethiop ia. showcd a prevalence of 35% and 36%. (Bereket. 1995) and 

(Mekonen. 1996), respectively. Solomon (2005) has also reported a prevalence of 15.46% in 

South 0010 pastoral areas. 

The prevalences detected by CIT with MccP antigen (T1). B·ELl SA \\ith F38 anligen (1'2). 

and CFT with MrnmSC antigen (T3) in woredas where CCPP "as not reported \\cre 23%. 2% 

and 12%. respectively. \\here as, for woredas where CCPP \\as reported. the findings were 

60%.83% and 87%. respectively as indicated in table 6. 

Table 6- Sera from ninc woredas tested for CCPP by three Iests; TI (CFT·fJ8). T2 (13· 

ELlSA·FJ8) and TJ (CFT·M mmSC). 

'a. Distric t CCPP status No. of sera Percerllage prevalence detected 

TI T2 T J 

North Shoa Not reported 29 17 0 17 

2 Walla Not reported 96 29 4 7 

J Afar Reported 72 58 64 78 

4 Yabella Reported 96 52 80 82 

5 Metehara Reported 161 62 81 88 

6 Arsi Reported 60 87 77 85 

7 Borena Reported 48 77 85 92 

8 Konso Reported 174 77 95 87 

9 A\\ash Reported J I 97 100 100 

Source: Share\\ el 01 .. 2005 

In another study usingdot blot assa) (Laikemariarn el 01. 200-l) in Orno. Borena. Tigra). 

Arbaminch and North Shoa have reported a prevalence of 86/ 163 (52.7%) for rv1ccp (CCPP 

agent). 31 / 163 (19%) for MmmLC. 151163 (9.2%) for Mcc. 3/163 (\.8%) for ~t. agalactiae 

were found positive. MccP caused CCPP is prevalent in all the sur\e)ed areas except North 

Shoa. but some samples had strains MmmLC and M. ov ipncumoniac sho\\ ing the presence of 

mixed infections, particula rly in Omo and Borena areas. In Ethiopia. sheep are naturall) 

resistant to clinical CCPP. The isolat ion of MccP. ho\\ever. pro\es the role o f sheep as 

rese rvo ir of infection (Laikemariam el 01.. 200-l). 
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2.10 Diagnosis 

2.10.1 Clinical signs and postmortem findings 

The diagnosis of outbreaks of respiratory disease in goals. and of ccpr in particular. is 

complicated. especially where it is endem ic. Il must be differentiated from other similar 

clinico-pathological syndromes such as: peste des petits ruminants (PPR). to ,\hich sheep are 

also susceptible: pasteurellosis. nhich can be differentiated on the basis of di stribution of 

gross lung lesions; and what has been called ' mastiti s. arthriti s. keratiti s. pneumonia and 

septicaemia syndrome (also called 'MAKePS syndrome') or more o rten as contagious 

agalactiae syndrome caused by groups of other mycoplasmoses. As the longer name implies. 

the pneumonia is accompanied by prominent lesions in other organs in case of other 

mycoplasmoses (Th iaucoun and Bolske. 1996). Confusion is unlikel) unless the strain has an 

unusual pulmonary tropism. 

The di sease caused by Mccp is readil y contagious and fatal 10 susceptib le goats of all ages 

and sexes. does not affect sheep or cattle . and is characteri zed hi stopathologica ll ) b) an 

interstitial. intralobula r edema of the lung (DIE. 200-lb). 

The localization of the disease in the lungs \\ hich characterizes ccrr may be masked b) 

OIher infections. Diarrhea llla) co-exist because of parasiti sm. a common feature in flocks in 

de\ e loping countries. Other m) coplasmas may co-exist \\ ith 1\ IccF38 in fl ocks a ffected \\ ith 

ccrr. This may explain the frequent iso lation of ,\l mycoides slIbsp. capri (f'- Imc) from 

ccpr affected fl ocks in Kenya and Turke) before the F38 strain \\as identified (Thiaucoun el 

al .. 1996). 

A condition should onl ) be termed as (Cpr \\hen the folloning criteria ha\e been sat isfied: 

M. c. capripnellmoll iae is iso lated. or there is strong serologica l e\ idence of the Ill)'coplasma. 

lesions are restri cted to lung and pleura and consist of a pleuropneumonia. the condition is 

highl) infectious \\ ith high levels of morbidity/mortal it). and there is no enlargement of the 

interlobular septa of the lung (Thiaucoun and Bolske. 1996). 
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2.10.2 Collection of samples 

The necropsy samples of choice are lung lesions, particular!) from the in terface between 

consol idated and unconsol idated areas, pleural flu id, and mediastina l lymph nodes (O [E, 

2004a). One of the best samples is pleural fluid . At post·mortelll. lung lesions together wi th 

pleuritic fluid should be collected, Blood samples of 10 ml should be collected aseptically 

from several animals in the affected flock in the acute phase of the disease for sero logical 

investigation (Thiaucourt el al .. 1996). 

The best method is to sac ri fice at least one animal of the flock that receives no antibiot ic 

treatment. Other samples may be gathered from live animals by lo\\e r intra·thoracic punclllre 

"ith needles (Thiaucourt and B5lske. 1996: OlE. 200-la). 

Samples of hepatized lungs are also desirable. Square 3 ern sect ions should be taken from an 

area that borders normal lung ti ssue (Thiaucourt and B5lske. 1996). Duplicate specimens of 

active lung lesions of one set should be submilled fresh. the other collected into neutral 

buffered formalin for hi slOpatho10g) (O lE. 200-la), 

Samples can be kept at +4°C, if transport to the laborator) does not take more than one or 1\\ 0 

days. Otherwise they can be deep frozen at ·20°C. In the laller case. samples can be stored for 

months \\ithout loss of mycoplasma viability. For storage longer than 10 months it is 

recommended 10 keep the samples at ·70°C. In the absence of cold chain. penicillin or 

ampicillin and amphoterecin B should be added to the sample to limit the contaminants 

gro\\th of bacteria and fungi (Quinn el al .. 1994: Thiaucourt and B5lske. 1996: OlE, 200-la). 

2.10.3 Microscopic examination of samples 

Aiycoplasma capncoluf1I s libsp. capnjmellfllolliae sho\\ s a branching filamentous ll1 orphol og~ 

in vi\"O that can be observed by dark·field microscop) in exudates or tissue suspen.s ions from 

lesions or pleural fluid . Alternativel:. smears made from cut lung lesions can be stained b) 

the method of May-GrUnwald-Giesma and examined by light microscopy. The other caprine 

mycoplasmas show a short filamentous or coccobacillary morphology, Neither of these 

techniques provides a definiti ve diagnosis (OlE, 200-la). 
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2.10.4 Isolation 

Until recently, iso lation was thc only \\ay to confi rm the presence of CCPP. The success of 

iso lation depends primarily on the attention that is given to the sample collection. The 

iso lation of MccF38 may be a long and difficult process. Two difficulties can be described. 

First. MccF38 grows very poorl y in vitro and secondly, samples are often contaminated and 

over grown by other mycoplasmas (Quinn el 01., 1994: OlE. 2004a). 

2.10.4.1 Mycoplasma media 

1ycoplasmas are \cry fastidious organisms. requiring spec ific gro\\th factors. an isotonic 

medium and the abscnce of inhibitor) substances for gro\\ tho The com posit ion of the medium 

is ve ry important and determines the rate of success as \\ ell as the size of the colonies. Horse 

serum permi ts good growth of MccF3 8. The serum shou ld be added at a concenlnHion of20% 

to 30% by vo lume. Fresh yeast extract is also an important component of the medium (Quinn 

et al .. 1994). 

The medium used by MacOwan & Minette (1977) 10 culture MccP organisms. is termed 

'viande foie goat' (VFG). and included goaHnealliver broth and goal serum. 

Ahernathe suitable media are \\'J. modified Ha~flick ·s. and modified \!e\\ing's tr~ptosc. (A 

commercial medium called Mycoplasma Experience is a lso a\ailablc from t\1)coplasma 

E~perience. Reigale. Surrey. UK.) ~ I edia enriched \\ilh 0.2% (or up 10 0.8%) sodium 

pyruvate perform considerabl) better. both for primar) isolation and antigen production of 

Mccp. This fo rms the basis for Thiaucourt' s medium and modified Thiaucourt's medium 

(01 E. 2004.). 

Certain medium components. particularly serum, yeast extract and deionised \\ater. should be 

regularly monitored for gro\\1h·promoting capacit) before incorporation into mycoplasma 

media. Low·passage field isolales should be used for this screen ing purpose (Quinn el af .. 

1994: OlE. 2004a). 
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2.10.4.2 Cultural characteristics 

Cultures are incubated at 37°C. Plates are best incubated in a humid atmosphere of 5% CO2• 

95% air or 2. or in a candle jar with a moisture source (Quinn eta/.. 1994: 01 E. 2004a). 

The gro\\1h of MccF38 usually takes about four to five days when first isolated. and the 

diameter of the colonies may be on ly 0.1 111m. These co lonies have fried egg appea rance and 

can be on ly seen b) close obse rvat ion with a binocular microscope. In a liquid medium. the 

turbidity is very faint and. should be compared with un-inoculated medium (Quinn et al.. 

1994: OlE. 2004.). 

2.10.4.3 Contaminants and overgrowth treatment 

In the case of CCPP lesions. M. ovipnelll1loniae is often isolated. However \\ he re MccF38 and 

M. ovipnelll1lolliae co-exist. the former is present in higher quantities. as has been 

demonst rated with a quantitative method, such as sodium dodec)'1 sulphate pol)acrylamide 

eleClrophoresis (SDS· PAGE) (Thiaucoun el al .. 1996). 

The major difficulties in growth of MccP lie in the presence of other bacterial con tam inants in 

the samples and O\ergrowth on the media. Usually. the antibiotics. chien) ampicillin and 

amphoterecin 8. inhibi t the classic bacteria and fungi respectively. that are incorporated into 

the primal) culture. However. other m)coplasmas. such as .\f arJ!mmi and .\f 

ol'ljmell1l1oniae. are often isolated which Illa) O\ergrow. These t\\O Illycopla'rna .... ~pecies are 

natural co lonizers of the upper resp iratory tract of goats and can be regularl) isolated from 

healthy lungs. as \\cll as from diseased lungs (Thiaucourt e/ 01 .. 1996). 

Once the MccF38 has been obtained ill pure culture. there should be no difficult) in 

identifying it. The growth rate of this organism can be com pared on l) \\ ith that of M 

oviplleul1Ionioe. All other members of the mycoides 'c1uster' gro\\ \\ithin 2-t - -t8 hours. 

producing bigger colonies (1·3 mm in diameter). M ol'ipnellmolliae can he suspected \\hen 

the colonies lack the classic 'fried egg' appearance and do not stick to the agar surface . 

Finally there is no antigenic relatedness between these t\\O mycoplasmas (Quinn e/ al.. 1994: 

Walker, 1999). 
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2.10.5 Identification 

2.10.5. ll3iochemicaltests 

Wild strai ns should be passaged. and preferabl) cloned. three times before ide rll ilicnllon i:-. 

anernplcd.l3iochemicaltests cannot identif) an isolale unequi\ocall). \\hich at present can 

onl) be done b) serological or gene tic means. Intra-spec ies \ariation in ,)Oln\.! biochemical 

reactions is orten considerable. but ~olTle tcsts perform a useful function both ao;, a prelirninar~ 

screening S)SICIll and in pro\ iding supporti\c data for serological findings ( 1I ou~hairni <'I til .. 

2002: Nicholas. 2002). 

The tests most commonl) used arc glucose breakdo\\ n. arginine h)droJysis. 'film and ~pots' 

formation. reduction of tetrazoliuln chloride (aerobical1) and anaerobicall). phosphatase 

acti\ it). serum digestion and digilOnin sensi ti\ it) (Quinn ('I al.. 199-L \\'<llker. 1999: 

Nicholas. 2002). The first three of these tests <Ire performed routinel) in isolation illld 

culti\ation procedures. 

The renmining biochcmical te:'liS require specific media or reagents. Jhl' te"t for tctrJlolium 

reduction prO\ides corroborati\t' e\idence of the mycoplasmal nature of \1 (lK(ll(lulllC' 

isolate~. as thi:-. organism is neither gl)col)tic nor arginine-h)drol)sing. Senrrn dlge ... tioll 

distinguishes member!> of ruminant mywplmmas. and phosphatase production ,>cparate..,t/u' 

from other members of this cluster. Digitonin sensi ti\ it) distinguishes member,> of the order 

\Iycoplasmawles from thme (If Ihe order Acholeplasrnatales (Quinn 1'1 al. 1994: 'it:hnla .... 

2002: OlE. 2004a). $OI11C of the biochemical propertie.., of the difICrent '-mall ruminant 

m)coplasrna species are indicated in table 7. 
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Table 7- Major biochcm ical di ficrences bctwecn M)'cop/mll/O\ of "mall ruminan t-. 

A 
.. II Phosphat 

rglillne I, 

1 d I . ase 
Film 
and 

Casein II rctra ... ol- II Reduction 
digestion ium acrohic ' ~nnc robic 

1.11 < r;;;;01S~II~ ~ ~i 
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Substantial di\ ersi t> is al so reported in the metabolism of st rains of \1 C ClIllrlflllC!1I11/0IlUlC!. 

Some st rains including the t) pc strain F38 o:\idize organic ac ids but not glucose. \\ hile others. 

including the recent I) isolated Eritrcan strains. metaboli7c glucos~. Such biochemical 

dhersit) \\ithin a mycoplasma species is unique and ma> present dlngnostic problem'i n"! 

glucose fermerllalion is a ke> characteristic in their preliminar) identl lication 1!l1\\C'\er. e\cn 

\\ ith glucose-mc tnbolizing strains. th~ addition of p> fll\ ate to the llllo'diulll lead"! to 

significant I> highcr > ields 11/ vllro. Thus it ma> be that organic acid ... arlo' nl<;o llllportnnt 

energ> sources for gl ucose-oxidizing .., trains ('-1ichola5. 2002). Table 8 beloH illu"!tratc., thc 

di\ers!l~ of5tmins .\/ c caprIlJllelll1WI1/W! in their .substrate requin.'IllL'!lh 
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Table 8- Substrate utili sation b) st rains of ,\/ ( ('(f/)I'If1l1eulII(Jlli(l(' (\lccP) 

I Strain I 

I ~1l2an ll'~:itrca II ~~:~ a 

~I G 1 943 "G9483 

t -l1 i '-
F38 LC 
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Ken)a Turl,e) Ken);! Kl'll\a Orna 

n 

~ Lactate 
!' .~, , ,,-- -, , , , 
+++ Th +++ +++ +++ +++ ..:..+.4. -++ 

i: 
, , 

! 

, 
P)ruvate ++ 1++ 

, , 
++ ++ ++ ++ -ri 

, 
, , 

Glucose +++ + -r+-r - - - - -'--r---

~L 

II Iw GI)ecrol - ,~ - --r-r . . ---++ 

, 
1-o:\)bu-

- . . +-r-r -~ 
-T- Je- -

l,rate 
II I. " " -

Source, ;"lJchotas, 1001 

2.10.5.2 Pol) mcrase chain reaction 

Once the organism has been cultured, \erificalion of \/np can be achic\cd In I da> b) PCR. 

The test is bascd all amplification of a segment of the 16~ rR,\ \ gerK'. The amj1lified 

fragment is cotlltllon to the tll)coides cluster. Ilo\\c\er, \,hen lhe :lmpJicoll i., dige\led \\ith 

endonuch,!a~e PSi!, a unique clea\age pattern of thrce fragment., 101" \h.:cP i<, nh ... ened \\hen 

the enl.)l11e digcsts are anal)zed in agarose gel electrophorc~i.., (ACil.:. ) Jnd ')tained \\ith 

ethidiulll bromide (OIE.l00-la). 

In the case of ccrr. the primers \\ere chosen speclficall) to <U11pli(\ a fragment of ... recr1i.:. 

gene for the Ill)coides 'cluster'. The identification of \-1ccF38 is made in the .,el.:ond ... tep. b) 

digestion of the amplified products \\ilh an endonuclease: PH! Three fragment'> arc obtained 

\\ ith \1cF38 \\ hile ani) t\\ O are seen \\ ith other membc.:rs of the: 111~ c(.1ide<; 'ciu<;[er" This 

difference indicatcs a single nucleotide substitution in one: of the 1\\ 0 that clldL' for the 16", 

rRNA in the m)coplasmas: a difference. ho\\e\er. \\hich iSl)pical of\1ccJ38. The <;uitabilit> 

of PCR for the detection of CCPP has already been dC!11onstratt'd in Uganda and Ken~ a. and 

also more recent I) in Chad (1 hiaLlcoLJrt el al. 1996). 
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Recenll ) . pe R and sequenc ing has been used to e!>tabli ~h the molecular epidemiology of 

ccpp (N icholas. 2002). These tests can be performctl o n dried sample:.:. such a" pleura l fluid 

o n li lter paper:.: . The !)cquenci ng allo\\s a prccisc identification o r the "pecie<, (the clc<1\age 

site for the 16S rR NA and a specific detection for the 'Iocus 111') (Lore-nLon ('/ (/1. :::!001: 011:... 

1004a: \\ 'oubit el 01.. 2004). The test can be lI sed direc tl ) 011 clinicil l Illilleria'" "lIch a ... lung 

tissue ilnd pleura l fluid (Bo lske el ul.. 19(6). 

2.10.6 Serological Tesb 

Mycoplasmal a ntigens lIsed in h~per immune se rum produc t ion arc onen contaminated \\i lh 

mediulll const ituents. The antibodies stimulated b~ Ihese contaminant .... can C3l1"C bl~c> 

posithe reactions in serological identification te sts. Thi s problem is moided b) absorption of 

the antiserum \\ ith the medium used to produce the an ti gen ( 10 mg I~ ophilized medium per 

1111 of antiserum). or by gro\\ ing the m~coplasmas to be used as antigens in medium 

containing homologous animal componcnt s. for instancc gro\\ th in VIG medium to 

immuni7e goat (D IE. 1004a). 

Because of the c10sc serological retati onships bct\\cen mcmber ... of the ·Jl1~cnide- ... clu ... tcr'. 

isolates from cases orccpp should. prcferabl~. be idemilic..'d b~ cornparati\l;' ad\antage" tests 

described belo\\ (OIl:. ~004a). 

1.10.6.1 Gro\qh inh ibit ion tcst 

The gro\\ th inhibition test (G IT) is the simplest and most specific. tlln the lea.,! ... ell'~iti\e. of 

the tests a\ailable. II depends on the direct inhibition of gro\\ th on \olid medium b~ specific 

h~per immune serulll. and delecls primaril) surfilce antigcn ... (Quinlll'f lIf. Iqq4: Olr. J004a). 

2.10.6.2 Gro\\ th precipitation test 

The gro\\ th precipitation test detects so luble c~ toplasmic anti e'tramcmbraneou" antIgen ... 

released b~ gro\\ ing cultures and allo\\ed to diffuse through solid Ill~ copla .... ma gfO\\ Ih 

med ium 10\\ ards m ~ coplasma ant [serum during gro\\ th. Frolll ,\/) coplwl/w ulpric,,11I1II ,\lIhsp. 

(apt/plieI/IIIOllia£'. an antigenic pol~ sar:charidc is rell.'a~ed 10 "hieh a :.pe.:itiL llhlllOclollJI 

antibod) (MAb) (WM·25) has been produced. This MAb immul1oprl:cipilates in agar gel ,\i tll 
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the polysaccharide prod uced b) MccP. and is used to identif) the cau..,ativc ngcnt in ca~c,> or 

CC PP. particularl) \\hen tissue specimens arc no longer sui tnble lo r CUllllrl' bccau,>e of 

deterioration during transi t (OlE. 2004a). 

2.10.6.3 Gel precipitin test 

In the gel precipitin test. there arc strong cross-reactions \\ ithin tile ll1~c{) ide .., dU'>tl'r. If 

gro\\ th inhibition is performed lI sing f\ tAb \\IM25. \\ hieb is specific for \1ccp. both "'p('cilic 

inhibition and a growth precipit in line are achieved simultaneousl) (OlE. 2004a). 

2.10.6.4 Indireci fluorescent anti bod) test 

The direct and indirect t1uorescent antibody lests are the most effccti\(, of the \'anous 

serological methods for idenlif~ing 1ll0S1 ll1) coplasmas. The) arc ,::>imple. rapid. and sen..,i liH:. 

)et economical in the usc of antiserum. Se\eral forms haH' been de<"crioed. the mo"t 

cOllll11onl) u'>eJ and perhaps best being the indirect fluorescclll an tibod~ (11 .\) te'>t applied to 

unfixed colonies on agar. Antiserum against a sing le slrain is sufticient to identil) field 

isolates of that species. and anti se ra are diluted before use. Culture'> do nOI ha\ L' 10 he cloned. 

but the test ie:; lIe:;uall~ applied onl~ after several passages Ita\ e indicaled \\ hClher the culturt: 

contains more than one species and the growth characteristi cs of the organi~l11(s) present 

(Quinn el al .. 1994: OlE. 2004.). 

All se rological results Ihat are obtained "ilh a single anligen are prone 10 a bc~ of'>pecilicit) 

and the presence ofCC PP cannot be established in Ihis \\a~. Some ... erologieal cro"..,-reactions 

can occur bCI\\f:en 1\\0 <.,ubspecies of the Ill)cnides 'cluster' \/ ((1111'/('(1/11111 'lIb,\f/ 

copnpneul1Ioniae and JI _'P)!.roIlP -. Ho\\c\er. the rcaclions \\ ilh the homoklgllu,> <"l'ra arl' 

al\\ays stronger. A precise idcllI ification ah\a~s requires tesling \\ilh a panel tlfanti sera from 

Ihe \\hole Illycoides ·cluster' . In regard 10 the subspecies capricolull1. il is ad\isablc 10 lise a 

mixture of anli se ra "hich ha\e been prepared \\jth different ')trains. a'> there arc man~ 

\arialions \\ithin this species and some strains might not reael \\ith an anli<'cflltll prepared 

against a single strain. This may particularly be the case \\ illl se ra prepared from 'California 

kid'. the reference st rain orlhe capricolum subspecies. "hich seems 10 be quill' different from 

Ihe olher st rains (Thiaucourt e lllf.. 1996). 
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In 1110st cases. the interpretation of serological result s is olien difficult It:' thi..'~c t\.!'>t~ \\en: not 

comprchen si\t~l) validated. Precise information on sensiti \ it). spcc ili c it~. preeocit) and 

persistcnce of an ti body deti..'ction is lac~ing. Speci fic i!) is usuall) poor a ... thcst' tcchniqllc~ 

det!.!ct an tibod ies to \\ hole tll) coplasma antigens. man) of which ari..' sha ri..'d b) the ditlcrcnl 

~pecies of th(.' l1l)coide~ ·cluster· . The fact that differenl Ill)copla'>ma "pl.·cil:'i Illa~ co·c'\i'it 

\\ ithin a goat populatioll \\ ill confuse the picture of e\en further (Thinucourt ('t til .. 19<)6). 

1.10.6.5 Complement Fixation Test 

The cOlllp lemt!llt fixation t e~t in \arious larms remains the mOsl \\idel\' lI~ed <;l.'rolo~icaltcsl . -
for diagnosis of contagious bQ\ inc pleuropneumonia. In CCPP. the eFT \\a<; u<;ed lor 

detection of .\Jeep infection and it has been found to be more specific. though kss ..,ensim t. 

th.n the lilA test (O lE. 2004.). 

~.I 0.6.6 Late\ Agglutination lest 

Late\ beads sensiti zed \\ ith the pol)~accharide produced b) \Icdl and prC'icnt in culture 

supernatant ha\ e been used in a slide agglutination lest (Rurangir\\ a {If [II.. 1987: \ Iarch (>f a/ .. 

2000). This test is presentl: used routil1cl~ in Ken) a. 

In a comparatl\e stud~. \\her~ 1\\0 different tests \\erc condllCled on ~63 ..,era from t\\O 

different farl11~ \\ilh Olllbrcal\s of cla~sical L'ontagiou,> caprinc pleuropnculllollla. 63 pcrct.:llt 

\\ere positi\e b) Ihe late\ agglutination te~t and 13 per cent \\ere pO~lti\e to the wlllpit:-mC'nt · 

fi\ation test. This result indicated besides being more sen'iili\e Ihan complcmelllli'\;)lion. Ihe 

laic\. agglulination test can he performed in the field using undiluted .."erllill l) r \\hole blood 

and result could be obtained \\ ithin t\\O minulc:) (Rurangir\\a t'f til . 198~). 

1301h CrT and IIiAT linding<; t'mphasi/c the dillicultics inhercnl in thi..' .,ernlngiral diilgJ1o..,i<; 

of CCPP "hen using "hole cell or membrane prcparations as antigen. \\herca<; the use of 

latex agglutination tes\. \\ ith the more defined antigen. the pol) ,>accharide daborated b~ 

.\ /ccp. prQ\ ides greater spcci ticit~. as there is no cross·reacti\ il~ \\ ith scra again'it the othcr 

three principal caprine m)coplasmas (OIl:. 2004a). 



2. 10.6.7 Enz\ me Linked Imrnunosorbel1t Assa\ 
- -

Corn petit ive cnz) ll1c linked imlll unosorbenl assa) (c l:.L1 SA) i ~ a nc\d) dt.'\doped Ic~t \\hich 

perm its the spec ific detec tio n of ant ibod ies in an imals which ha\ e been aOeclcd b) CCPP. 

This test is based on the usc o f monoc lonal anti bod) a .. lab). \\h ich i!:; competing \\ilh goat 

antibodies 10 bind 10 the antigen that is cOalcd on the plates. The ,>pecilicit~ of the test 

depends on the cpiwpe \\ hich is recognized b) the ~ l ab. \ quan lilali\ e result is ohtained \\ ith 

a single dilution of serum. This assa) me thod permits the testing of numerous \er<l in large 

serological enquiries (Thiaucourt el 01 .. 1996: 0IE. 1004a). 

Antibodies de tected b) cELISA persist longer than those detected b) Ihi.' en. The latter 

\ anish completel) three months after the infection. \\ hile the fOrllli.'r pl.: r-.isl for more than si:\ 

months. The e\.acl per!l.istence pe riod is not )et established but Illil) last Illut.:h longer 

(Thiaucollrt e/ til.. 1996). 

2.10.6.8 Indirect haemagglutination 

The indirect haemagglulination lest (IHAT) is most commonl) performcd \\ilh RIlCs Ihal are 

either fresh and tanned. or Ireated \\ ith gilitamideh) de The former are more ... emiti\ e but 

sho\\ greater \ariabilit) bet\\een tests. and require <.;ensilization of crib "ith antigen each 

time the tcst is performed Glluaraldeh)de Ireatmelll orRBC~ reducC'~ :\C'nsiti\it~ but produces 

a much more useful diagnostic test. a ... sensitized RBCs remain effecti\l: for I ~e~r or more if 

"-cpt refrigerated. and require little further manipulation before uSe in tht: te .... t (011 . ~OO-la). 

Ho\\e\cr. all these lesiS c\hibit certain lirnitation~ in ... pccificit~. "ens.iti\it~. and ea"c of 

application. cost. or the requiremenl for specialist equipment orexperti~e 

2.11 Trcat ment. Contro l a nd Prcven ti on 

In countries \\here \accination program b not practiced. control method .... uch a~ anliblOllt.' 

Ireatments is cOlnmonl) done. Although rn~coplasma~ arc susceptible 10 a numher of 

antibiotics in \'lfrn treatment failures arc common. The comrnonl~ used antimicrobial agents 

sllch as I~ losin. telrac)eline. lincom)cin. cr~throlll)cin. terram~t.·in or strrplOm~cin can be 

used to Ireat clinical cases. Resistance to some of Ihese antibiotic,) has been notcd.\nima ls 
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that do not respond to treatment o ften become potential carriers (Walker. 1999: 'icholas. 

2002). 

Where an o utbreak occurs in a pre\ iousl) free CO lllHr) . erad ica tion should he atte mpted b) 

slaughter of all infected and in ·contact goals. and the impltrncntation of quarantim: and 

movement controls. But in enzootic areas. culli ng of infected animals and management 

changes 10 pre\ ent dissemination are emplo) ed (Walker. 1999: '\ icholns. :!OO:!). 

In general. because of the poor success in treating infected animals. culling 01 clinicall~ ill 

animals is often emplo) ed as a con trol measure in infected population \\ hen: test and 

slaughte r is not feasible (Nicholas. J001: Walker. 1(99). Good h) giene and management 

practices are important in enzootic areas. 

Protection against CCPP \\as sho\\ n to be possible rnore than a cenlUr~ ago \\ hen IllHcheon 

subculaneousl~ inocuhlled goats \\itll lung "tract from affected animnls I'lchola .... ~()()J). 

Furthermore goats \accinaled \\ ith an altenuated broth culture of F38 did 1Hl\ "uct"umb to 

contact infection. This clearl) demonstrated control \\n\ possible ("" icholas. ](02). 

~mce then a number of different preparations ha\e been produced \\hich an: reported to 

produce so lid imnllmit~ e\en after one ~ear. These include a \accinc composed nfsonicalcd 

anti2ens emulsified \\lIh incomplete Freund's adjU\alll and another in nhil:h I~llphrlized 1738 

is inacti,aled \\ ith saponin immedialel~ before il11111Unil.<ltioll. The laner \ accinl' ha ... been in 

use in Ken) a for the last fe\\ )ears but has been modilied so Ihal Ihe m~cllpla ... ma i~ 

inacti\ated \\ith saponm for al least 12 hours at 4 C. Kids olde r than 10 \\eek ... of age arc 

\·accinated to a\oid interference b) maternal alllibod~ (Walker. 1999: 'ichola .... ~O()~I. 
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3. ~lATEnIALS AND METBODS 

Tile stud) \\as conducted in Afur pa::'loraiisl area. particu larl) in four 1101"(!r/CI.I (Arambo. 

Mille. Dalifagac and Semurobi) from October 2005 to April 1006. Daw \\cre collected u::. ing 

semi-structured qut: slionnairc. participator~ rural appra isa l (PRA) methods and blood ... ample 

serologica l surveys. Secondary data 0 11 CA H Ws activ iti es \\ as collected from l ocall~ \\ orking 

NGOs (FA RJ\1 AFR ICA. Action Contra la Faim) and gO\crnment emplo)ces at region and 

lI'oreda levels. 

3. 1 Desc ription of the Study A rcas 

3. 1.1 Afar fational Regional Stale 

The stlld ~ \\us conductcd in Afar ' <"lIional Regional Strite \\hiclt i., located in the north­

eastern part ofElhi opia. at 8' 40" to J·t-l TN and 39 51" to 41 '123 "E. l otall~ re::.iding \\ ithin the 

Rift Valle~ area. Topographicall~. the Afa r Region is bordered \\ilh I.:ritrea in Ihe north and 

north-east: Djibouti in Ihe \\cst: Tigra~ Region in the north -\\l'st: Amhara Region in the \\est: 

Orol1li~a Region in the south and Somali Reg ion in the south-east (Fig. I). ;\ dministrati,el) 

the region. "hich cO\ered a 10lal of85AI0 Km~. is di,idcd into:' 7ones. "hlch are fut1lu:r 

suhdi,idcd into 29 \I oredm rhe regional capital. ·Semera·. i<; located "ome 600 Kill s north­

east of Addis Ababa in the main Add,.., - Djibouti tannal.: road. Thc Intal p{l]lulation 01 the 

region is estimated at 1.3 million: of "hich O\er 90° '0 are pril11aril~ li\estol.:h -dependellt 

pastoralists \\hile the remaining 10~o arc ag ro pastoralisl3. 

The al titude ranges from - 1~0 101.800 l11.a.$.1. \lean dail) IcmperalUre \ar ie.., \\i(kl~ ranglllg 

from 10 to ~5°C The region recei,,'s three rain~ season:.. The main rain. 1\(11'111(1 i ... Irl)m Jul~ 

to August. follo\\ed b~ rain~ sho"ers frolll Novembcr to December ca ll ed f)edCl(/' and 

Sugum. the minor rain~ season during I\ larch and April. Disruption .. 0 11 the performance of 

an) of the rain ) seasons \\ ill ha, e an impact on the availabilit) of pasture and" atcr as "ell as 

the overall food sec uril~ of the pastoral and agro-pastoral communities. The raint:111 

distribution also \ aries \\ IIh an erratic bimodal pallcrn \\ Ith ~oo - 650ml11 and bt-lIlg 

inconsistent in terms of co,erage and amount. The stud) areas arl' clwractcrin'd agro-



ecologicall ) a:. 1 00dand~ \\ilh arid and !.emi·ar id l a lld ~. Accordi ng 10 pr..:cipilation 

class ification S)SICIll. sCll1i·arid. upper arid and arid arc ,Hl!<lS \\hich rec..:i H~d Ill l'a n annua l 

rai nfa ll of > 500 mill . 300 - 500 mm and < 300 mill. rcspcc l i \cI ~ . 

The SlUd) area (Afar Region) \\as selech:d purposel) becausl! rnonlh l~ discas..: out brca l.. 

report s fo r the last fi vc )ears have sho\\n ccrr to be tC llt atiH:! I) endem ic in ,III 70nes. 

11 0\\ e\cr thc disease has nOI been so far confirmed. 

, 

A!iliR ,on 

Figure I· Map of Ethiopia b) Regions and A far Region 

3.2 Livestock !\l:lnagclllclIl 

Pastoral produclion S)Slem is the main agri cuhun..: S)StCIll prac ti ced b~ Ihc commUnil) (mer 

90%) in the area. Caule . goats. sheep and camel are the ma in li\ cstoc l.. "' pecil' ... J... (;.'pt in Ihe 

area . The ANRS has 0\\ ned large li\eslOck resources thai include 2.336.4 86 cauk. 2.463.632 

<;nCCfl. 4.21l' 0110 g0al<: alla R52.0 18 C'111H'1<; W' ~\ 20(4) .\t~lnllg ' be IiI c ... trv" f'1 !lk .:m' Ill!' 

mOSI se\erel~ affecled b) recurren t drought and arc highl ) mobile in search of pa.., turc. but 
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camel. goats and sheep are less mobile and rcared \\ ithil1 or nut far from their original 

senlcrnent areas. Tradilionall). goa ts are grouped and reared il1lo tlm.::e groups according 10 

their rcprOdUCll\e stages (number of births gi,,;:n) as those less than one )car. bel\\ecn one 

and three )ears and Ihose greater than three )ears older. Flod ~iLcs \\ere also grouped into 

Ihree based on the local \\t.!ahh ranking s)~tem of the COll1lmlllit~ a::. rich « 50 gOal~). 

medium (51 - 150 goals) and poor (> 150 goats). 

J.J Study Design 

3.3.1 Strali fication of stud ~ area.., and sllld) population 

The stud) areas and popu lations are stratified into 1\\0 strata based 011 the presence or absence 

of cOlllmuni!) based animal health \\orke rs (CA H\\'s) based \etcrinar) sen icc.., in the 

selected lIoredas. since these factors are k.no\\n to infiuencc the prc\alcnce of the di::.ea..,e 

T\\o IInrt'elm \\ere .. elected from each stratum The term ' commullit~ animal health \\or}..er" 

encompasses a range of name~ for primar) -Ie\ el \ eterinar~ \\ or}..er,,_ Baumann (I <)<)() ha.., 

described it as "Nomadic Animal Health Au.\iliarics (NAHA) is an indcrendc:nl. pri\alel)­

practicing. informall) trained person of pastoral origin \\ho is nOi on the pa)foll 01 all~ 

go\ernmem sen ice or deH'lopment project. He is an au\iJiar) in the ~en<;e ot bein~ a ~t'lr­

t'mplo)ed complement to official sen ices. a person \\ho li\c\ a pastoral life him~df." rhe 

(AH\\ is kno\\n and re~pt'cted b) the COlllllllll1it~ . is recognized <I.., a kno\\h:dgl'able 

li\estock keeper. and \\as selecled for training b) the COI11I1lUl1lt~ (Catle) . 2002)_ Tht: ( \/1\\ 

pro\ides a pre\Cnthe. diagnostic and curmi\e sen ice that i ... limited w important animal 

health problems. a~ identified b~ li\ e\tock. }..eepers in the comlllunil) concerned 

StralUl11 I: Worl'du\ \\hich ha\e got additional \eterinar) ~t'nicc~ to the c\io.,ting gO\crnlllL'nt 

infrastructure and goats reared in tho..,e re::.pecll\e Iwrl'c/m \\here there an: 

CAH\\'s supported b) \'GO·s. 

Stratum 2: li'oredas \\hich ha\e nOl got an) additional \cterinar) ~enicc::. other than Ihe 

c\lstin!! !!O\enlilleni infra::.truclure and goats rt'ared in tho..,e re..,peeti\e 1101'('(10\ 

\\here there are no al1~ CAHWs based an imal health intcncilt iolls. 
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The targe t po pulation in th is study " as all goats estimated O\er 4.267'<)69 goal'. Illi llion "h ieb 

arc found in 29 worer/as of Afar Reg io n. The ty pe of stull) lI sed \\ a~ 1\\ 0 "\age ;,,(ra ti fied 

cross-sectional. 

3.3.2 Sampling Framc 

The sampling framc comprises of a li~t of allll'oreda.\" under each stratuill in the Region illld 

Peasant Associations (PA 's) found in selected worN/as. ff'orer/m and I>A'" arc considered ilS 

primar~ and secondar) sampl ing units. respective ly. Thus t\\o-stage stra tified sampling \\as 

cmplo)cd comprising 0 1" four woredas. i.c. two U'oredas from each stratum representing the 

presence and absence ofCAHW. The sample frame is prescrlled a~ fo l1o\\ s: 

I. Primm) sampling units \\ere a li st o f 27 woredm found in the region (c,el uding 2 

II oredas). To avoid poss ible seroconversions d ue to \ accin,1I10n campaign llilderta~cn 

in September 2005 and Ma) 2005 in t\\ O lI'oredas (Argoba ~pecia l and \\\ash Fentalc 

\\ ith (A H \\ 's). the) \\ ere e~cludcd from the li st. "I he"" lI'o/"er/m (27) "ere further 

~ubdi\ ided into 1\\ 0 strala as \'hich ha\e CAH\\'s (15 lIoredlH) and \\ithollt (AII\\ .... 

(12 lI'oredas ). So in each stralllln 1\\ 0 H oreda\ \\ere randornl~ selected and included in 

the ~Illd~. 

II . Sccondar~ sampling unit s comprised of a list of Pa ~toral Association ... (P h) on a\ erage 

ha\ ing 14 PA' s per di strict. Then 4 PA's from each ... elected Ji.·.trict \\ere selected 

randomh \\ ilh a tOlal o f six teen PAs. "I he totall1l1lllba of ~amrles in each district and 

PAs \\ere allocated \\ith an equal proponion. The sarnpk',> \\ere ta~en randollll~ from 

goats abo\e six months of age untillhe required ~alllrk "ize "as obtained per Ooc"­

(on average 15% ofa flod,) . 

.1.3.1 ~arnrle ..... Tl" deterlllinatioi 

Thc determination of sample SiLC for ~e rum collection \\a;" ha ... ed 011 the lorrmrla gi\en b) 

(Thrusfield, 1995) for si mple random sampling method. 
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\\here. n =- !>amplc siLl: 

d -"" absolute preci!>ion 

P e\1' = e.\pccted pn.:\ alclll.:c 

(al 951!o confidence inlenal multiplier "" 1.96). 

A recent stud) of ecpr in goats in paslOralist areas of SOUlhern Ethiopia U'ill1g CFl has 

shO\\n an o\erall pre\alence of 15..46°0. Thus the 16°0 \\as takellto dl.'h:rmine the ... ample size 

b) taking into account the sa llle managcme nt s:!>tem in tht s stud:. lienee. Ihe Q5°o confidence 

inlenal le\t~1 \\ ilh e\pecled pre\alence of 16% at 5°'0 absolute precision is u-"ed to detertllll1C' 

sample s ize. The sample size obta ined from the formula is 206. To cornpen'i,He: for errors in 

sampling design and increase precision. thi s number \\as multiplied b) 3 to ohtain the final 

sample size at each <;Iratlllll. Thus the sample size for each st ralum ,\a., 618 gl,ah and a tOial 

of 1.236 samples for the t\\O st rata . This \\as dh ided among the fOllr lIoredUl and 16 P\'s of 

bOlh strata proportional!: 

JA S l ud~ ~ I el hodo l og~ 

3..4.1 Questionnaire Sune: 

Questionnaire sune: \\ as conducted in the selected H"orl't/as "ht:rc sera ~ilmrle ... \\cre 

collected The questionnaire \\a<;; pre -tested in li\e groups of people helon.: implcmentlllg the 

final sur\ c:. The questionnaire \\ as Scm i-struc tured I: pe and inctudes gencral Je ... ertpllon. 

\\hich includes name of the O\\ner. location. li\e."tod o\\neJ. farming s::-.telll. hu..,handr: 

practices. their kno\\ ledge about the d;\ease. Inmcment of li\e ... tod and the: purpn<,c of 

keeping li\estock (.-\nne\. I). The other portion deals \\ ith \eterinar: 'len ices \\ hich includes 

major li\c:.tock dise<l~es. Illea~ures taken again~t ~ur.:h important di~c'he..,. sClur\. ..... l)1 Jrugs or 

\accine and their eflicac). cost of drug~. market \alue of !>tltd) animab at Ihl . .'If health and 

sick status and finall:. traditional practices \\ere inten ie\\ cd \\ hal the: ha\ c. 

3A.J rarticipator~ Diseasc Search 

Lhestock o\\ners ,\ere inter\;e\\ed in-groups and indi\idual intcT\le\\s. LI\I.''ilock o\\ner~ 

\\ere allo\\ed 10 sele.:-t their elders \\ho can gi\c information about the Ji~eJ.""'" anJ ei~ht 10 

{\\el\e persons "ere subjected to in tenic\\ per group. To \alidat ..... the ktlll\\ledgc of the 
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community about the disease. 40 groups intervie\\ (8 - 16 persons per group) ,\ as lIsed during 

participatory disease sea rch methods. Proportional piling. pair wise comparisons. seasonal 

calendars for diseases and movements, simple and matri:\ scoring techniques against 

indicators \\ere used in the selccted settlement areas. 

To perform parlicipator~ disease search. the con1tllunit~ or clan leader') ;H1d comnlll!lit~ 

mcmbers \\ere identified and orientations \\erc gi\cn aboUi the objecti\\.· of the stud) 

intended. 

Among the comlllllnities. at least one translalor \\as used for language tran<;lation. Groups of' 

info rmants \\ere selected from the herders. The program \\as st<trted b) till' local culture. 

After a thorough di scuss ion and information e:\change among the local comlllllllilies. Ihe) 

\\ere directed to\\ards issues related to their livestod, in general and particular!) the animal 

health problems the) haH. All problems \\cre listcd. Li\estock health probkm'-> \\ere then 

picked to di scllss more. Then specific di sease sune) \\a" conducted. For detailed and rurther 

sune). particular <lucmion \\as gi\en to the disease 01 interest. The partic ipmllr) method",. 

approaches and procedures uscd \\ere based on guiddines and manuals a\ailablc t \lariner. 

1001: Cat Ie) e/ a/.. 1001). The format s used "ere indicated in Annt:\. J. 

I . Pair- \\ ise ranking o f the named items 

• Li sts o f the major di~eases \\cre represented b) locall) a\ail3blc obj ('·Ch 

• The info nnallls \\ere checked fo r under!:l tanding the meaning ll f named objecb, 

• T\\o diseases \\ere chosen at a time and compared . 

• Questions like ""\\hich or lhese 1\\ 0 di seases is mOSt important ?"" \\a<; a <; ked . 

• "The reason \\ h)' thai di sease \\ as more import ant?" \\ a'i a 'iked to o bta in indicators. 

• The \\a) ho\\ do the.;;c t\\ O di seases are different \\ a<; asked '? 

• Then li ~ tin g the indica tors and rCI't'J ti ng "m il qUf,: ~tinn \\ :1'> ('llntinued until l:3ch 

di sease \\ as compared \\ ith c\ er} other disease. 

• Take the counts of that specific disease appeared and gi\e Ihe first rank fo r a di sea ",e 

\\ ith a higher coun ts. and then for the other~ accordingl~. 
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2. Matrix scoring of items with main indicators 

• The disease nnmes \\cre placed using locall) available objec t" in n 1'0\\ on th~ ground. 

• The informants \\ ere checked for understanding the meaning of named Ohjl'C h . 

• Alter collecting 30 stones. the informants were allowed to di ~ l rib ll l~ <.,uch stone~ for 

one indicator against each disease. 

• All storll..'~ \\ere Ll sed during distribution. 

• After check ing the scoring: \\c told them if lhey \\ ish to change the scoring. 

• Then the proponions ofslones allocated \\ere recorded on the notebooJ.... 

• Then the procedure \\as repeated for thc next indicators until \\c fin ished all the 

indicators li sted. 

3.lntcnie\\ing the malri, 

We used the matri;>. on the ground 10 ask question and de\ clop discu .... ~iom •. B) ph~ ~icall) 

pointing to the panicular score~ the) did. \\e summarized all the indi(,;nlOr.., as,>odated \\jlh a 

particular discas(,;. Open. leading and probing queslions \\ere L1sed 10 e'plorc the J...no\\ ledge 

of the informants. 

4. Seasonal calendar", 

• One~)e-ar lime- line calendar wa~ constructed. 

• The local ~ear calendar s)stem "as used. 

• Ilorizontalline- \\as dra\\11 on lhe grollnd to represent one )car. 

• rhe line \\as at least one meter in length. 

• Each season \\as repre~ented lIsing locall~ <l\ailablc materials. 

• The informants \\ere asked to sllo\\ rainfall patterns using 30 <.,IOlle<., Jnd tli\ ided 

against seasons to sho\\ the pallcrn of rainfall throughout a I)pical )ear 

• 

• 

The greater the rainfall in a particular season. Ihe grc:l ter th l' numhcr of ..,tone~ 

as~igned to it. 

rhe inlorrnants \\ere asked to cite the ~eason rn \\hich till: di~ea~l: :llld risk factor~ 

prc\ail using the same proccdure. 

• Seasonal rnobilit) pattern of the herders \\erc also asked. 
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• Tht:n \\c summari Lt:d and pn;~\.'nted and discus:-. to ha\\.' clc<lr lIlldl.'r'>tilllding un the 

findings. 

3.4.3 Serosunc) ofee pp 

In this stud) serologic<l1 test to detect <lntibodies from sera sample ,> \\as don!.: al '..:ational 

\ 'eterinaf) Institute (NVI). The format \\as coded for computer anal)si ... (:'\nne\ JJ. 

3.4.3.1 Serum Samples collection 

Blood sample \\as collected b~ jugular \enupuncture u:-.ing sterile \<I~utalOcr tuhe\ <lnd 

needles. Up to 5 III I blood \\<15 collected from the jugular \ein using sterile \acutainer tubes 

<lnd needles. It \\as left to stand for a fe\\ hours (3-6 hrs). Remo\ ing the coagulated blood 

mass in the tube separated the se rum . All samples \\ ere labeled (s n. dale. ~A. age. ~e\ . health 

~tatus. CAH\\. noc\... size) and tran ... ported in 3n icebo\ to the nearh~ \eterin'lr~ clink or 

I<lh(lmtor~ \\here thc~ \\efe leJ1lpomril~ ... tored belo\\ O"e. All "<lItlple\ \\l're then lkpoSlICd al 

Kombolcha regional labofator: al -~ O'c. unul finall~ submith:d to the \..atil1llal \·I.'terinaf~ 

Institute (i\ VI). 

3.4.3.2 Complement Fi:-..ation Test (CFT) 

This leSI \\3s undenaJ...en according 10 ... tandard opening procedurl.' SCI b~ ("IR -\I)-F\l\ T -I he 

antigen. inacti\ated one consisting 01 \\3shed \teeP cells_ is prllduced b~ CIR.-\D-[\l\T. \\as 

uded and J...ept at +4'-'C. II \\as diluted 1:40 to prepare \\orJ...ing solullon. Thl.' complement 

obtained freeze-dried fJ3io\lerieu\) "as used. Fresh :-.heep red blood ccll ... (SRBC) laJ...cn from 

sheep and kept al the re'iearch center \\a~ used. E4ual \olume'> 01 ~RB( and Al"'~\i~'", 

solution \\CTe mi,ed-up at a lime of coliectlon. The "RBC \\a ... \...ept fDr l\\ll da~<, al -4"C 

bdMe u<;e ,11 ~O/O dilution The haernf)I~li( ,erUIll rrndlKl'J h~ IBin\1crku, fr;IIlCl') \\:I",u"'l'd 

at adilution of I 700. 

Test sera \\ere decomplemented in \\rlter brllh at 60"( and t\\O fold dilution ... \\a ... done e,cept 

the lasl ro\\ fo r control. Antigen \\as added into each \\ell. agitah:d and incubated for 30 

minutes. Then complement \\as added 111 each \\ell and J...ept mernighl al -4 '( Then ~hct;'p 
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red blood cc ll \\<lshcd \\ ilh Vcronn bun~r is prcpared and thcn ~en" ili /cd \\ilh hat'lllol)tic 

serum. The detai led proccdures. \ a lidation and intcrpretation orthl;' tt:')t arc gi\cn in Annc\ 4. 

3.4.3.3 Compctiti,c ELI SA (cE Ll SA) 

The competit i\e ELISA test \\as ernp lo)cd llsing a kit and it's obtained from ( IRAD·Er-.!VT. 

France. The delniled procedures of the tesl supplied \\ilh thc kit arc gi\cn in f\nnC\ 5. 

l\licro liter plates \\ere coated \\ ilh 1:5 diluted Mccp antigcn incubatcd at 37"( for OIlC hour 

\\iln conSlant shaking. The plates \\ere \\ashed \\ilh \\att:r. follo\\cd b) Ihret' \\a~he!' \\ilh 

PBS T\\een for three minutes and 50~iI of competing antibod) at a .,tarting dilution o f I :::!5 

\\a') added 10 the firsl ro\\. After incubation at 37°( for 30 minutc<., and \\a'ihing as abo\e. 

anti -goat conjugate \\as added. The conjugate \\as incubatcd as abo\{~. \\8shed \\ilh PBS·"r, 

drained and indicator solution (A8TS) added. The color dc\ eloprnent \\ as stopped \\ ilh a >;top 

so lution after 15 minutes and percent inhibition e\aluated \\jth an El ISA reader. 

3.5 Data Ana lys is 

All data \\erc entered and stored in a sepa rate database in both \!..,·e\.cel anti \1':;·acccs'> 

spreadsheet. Data \\ere screened for proper coding and errors. and corrected prior 10 stati..,tica l 

anal~ sis_ 

';eroprc\ alences of (CPP in areas \\ here C AH\\"s are prc..,ent or absent \\ ere calculated \In the 

basis of eFT and c ELISA positi\it~. Also nod and animal k\cI ..,croprc \;tlc rlCe>; \\ere 

calculated b) dh iding the number of di')case reactors b~ the IOta I number ofte '>ted Ilod .... and 

animals. respecti\ el). 

All dala \\ere transferred to Intercooled Stata 7.0 (Stata (orp"198..t - ::!OOI) ... tatr<.,trcal 

soft"are. After checking for rmrlti-colinearil) of \ariablcs b~ calclrlating the correlali on 

coefficient. those factors not ha\ ing strong linear relationship Ir < O...t) \\erc u~ed in Ihe 

anal)sis. This enabled 10 excllrde confounding effects among the fat,:tor .... In;\ariale logr ... tic 

regression anal)sis was employed to determine the associations of ris,", factors \\i lh 

')eropositi\it~. ;\ step\\i se approach (fomartl selection and bad\\ard elilllll1Jtionj thIng 
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muhi ple logistic regressions \\as const ruc ted to analyze those 1:1ctors lw\ ing putative cftccts 

on d isease occurrence. based on a p-value < 0.2 as the sign ifica nce thn.":)ho ld for entry or 

removal. 

Log istic regression model for the mu lt iple predic tor vari:1bles is basr.:d on the form\lla: 

Log piX I, Xl, .... Xp) : JJO + jJl X I + jJ2X2 + ..... + jJpXp 
I - p (X I. X2 .... Xp) 

The degree o f :1ssociation bel\\cen putative risk factors and their serological sta tu ,> for th ose 

significantl) associa ted factors \\ as tested \\ ith their Odds Ratio (OR) \ alues. 

Questionnaire data \\ere analyzed b~ descriptive statistics using ~l.'l s - E,cel. Kinds of 

descriptive statistics to be Llsed for \\ere median. frequene) and standard de\ ialioll. 

Participator) epidemiolog) data \\ere analyzed using different stati stical toob. Comparati\c 

study \\as made on the selected lI'oredas using non-CAH\\,s imenention area .... \\ith similar 

socia-economic and geographical situati ons \\ith that of CAH\\' irHencTlIiclIl areas \\hich 

enable to see changes in goat's mortali ty and cumulative incidence ofCC PP [Ising \IS-Excel 

like graphs. tables. medians and percentages. Agreements on prelerence of \ clcrinar~ '>en icc 

pro\ iders and disease diagnosis of the herders \\ere analyzed lI sing SPSS 11.5.0 (2002) for 

the parameters KendaJr s coenicien! of concordance (\\ ' ). medians and p-\alllc ..... I<endall"s 

coe tlicient of concordance (W) ranges from 0 to I. The high.:r the \ alut' 01"\\ . the high.:r \\ ill 

be the agreement among the informants. Kappa ranges frolll I (colllpktt' agreemen t) to 0 

(agreement is equal to that expected b) chance). \\hereas negative \allles indicate agrcemcnt 

less than is expected b) chance. Arbitrar). benchmarks for e\ aluating obsen t.:d Kappa \ allies 

are > 0.81 (almost perfect agreement). 0.61 - 0.80 (substantial agreement). 0...11 0.60 

(moderate agreement ). 0.21 - 0.40 (t:1ir <lgreement). 0 - 0.20 (slight flgn.:clllcntl. and 0 (poor 

agreement) (Thrll sfield. 1995). 

Data from participalor) \\ere analyzed lIsing simple sco ring. matri, sconng. pair \\l SC 

comparison. and paired proportional piling melhods. Graphs. medians. tabk::. and perc~l1lage:.-. 

anal)s is \\ere performed b) Microsoft Excel version 2000. The soft\\aH' SP~S (2000) \t'rsian 

11.5.0 analyzed Kendall"s Coefficient of Concordance ( \\f). medians and ··p-values·'. Kappa 

(agreement test) values in se ro log ical tests \\ere anal)Led b~ \\ ' in cpiscope J.O (1998). All 



stati stical tools thai \\erc Llsed in dat.:!. anal)sis o f thi s ~llId) \\jlh re'>pecti\c acti\ilic<; 

performed \'ere sho\\n in Table 9 belo\\. 

Table 9- Summar) of tile partic ipator) assessment Illethods and ana l)s is u\cd 

Participatory Statis tical Anal~ s i s us('d 
Iss ll es discussed method lI sed 

Comparati\c imporlance of Proportional piling o~sc r ipti\e (Iabk .... medians. 
Li\estock range. graphs) 
Flock composition o f Goats Proportional piling Desc ripti\c (Iabk<;. medians. 

ranoe. ora phs 
Major problems o f rearing goats Pair \\ isc Ranking 
Kllo\\ ledge of Herders to Matrix scoring Concordance (Kcndall" s - \\') 
Diseases 
Major goat di seases in Pair \\ ist? Ranking 
\Iorbidil) rale due to CCC PP Proport ional piling oesc ripti\c(l<lbk<.,. medians. 

range. graph ') 

Mortalit) rate due to CC PP Proportional piling o escripli\ e (tablt:..,. medians. 
range . graphs 

i\ leasures taken during ou tbreak Simple scoring Rank ing 

Vcterinar) sen icc pro\ idcr~ ~Iatri, sCl)ring Co ncord ancc (Kcndall·:. \I ) 

CUl11u lati\ e incidence of CC PP Disease calendar:, oescri plhe (tahlc .... medians. 
and mob ilit~ range. graphs) 
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·U P:1rticipato ry Disease Sea rc h (PBS) 

The questionnai re sune). \\hich \\ as conducted as a supplement In the PD~ in e\er~ 

settlement area:. during indi\ jdual animal sampling indicated the occurrence o f CCPP for 

more than len ~cars in the stud) areas. The participa!Or~ assessment \\3 \ conducted In -to 
settlemen! area!.. forming -W groups ' intcn ie\\ 5 \\ ilh a lotal o f more than 450 rc\pOndenh. 011 

average 11 (8 - 16) respondents per group and the result has shO\\11 that rcpr \\3:' a common 

problem among the difTe rent di seases of goats in general. and the re~ piralO r) di"ea..,cs IH.'\I to 

pasteurellosis The major find ings of Ihe participator) asseS'>l11en l an: ""ul11l11ari7cd and 

presented in Tab le 10, 

T able 10- Summar) o f the pa rtic ipato r: asse ssment findings 

I 
Iss ues di scussed \\ ith in fo rm ants (herders) 

Re laIl\ e Li\ estod.. :\laior Diseases \l ajor \l ea')ure:> \ ' elerina~ 

Importance reanng \ 'ernacular !)oun.:es and I<II-...:n dunng sen h.:e 
of problems (Local I ! ran~mis"io outt'lr..:al-. pro\ iders 
li\e~tocl-. Scientific I naming) n 

I spec ies 
Drought Pasteurell- I SlIrJlufli (j razing Tr..:atmen l C \H\\ s Camel 

osis bro\\ sing 
I GOats Disease~ CCPP Gllhlll Watering l ~olatlCln )1' Puolic 

"1S~'~ 

Canle Water PPR !"Jl1h.: (! '~ J ' e\\ case..; S.lling Skid, 

I shonage in troduced market 
t----- -, -

Sheep Conflict rc toparasite Agl1ruu \l <trket .... Ullghtcr Tradi tional 

I. :-'l anage- I Endo parasite Hexu dl1rll1 I . \ 'J.ccination Pri\ ale 
menl il'ld (Ilher 
Genetic , \ ilC(111es) 

'\ .B 'umber o f informant gro ups - 40 groups. 3\Crage 11(8 - 16) perSllllS pcr group 
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4.1. 1 Pro po rtional piling 

Proporti onal piling method \\as lIscd for the asses::.mcnl of comparat i\C importanc!.: of 

li \ cs1Ock spec ies. morbidit) and morla li1) rate of CC PP. and /l ock compo~i ti on of goat'i. 

Among the dincrent li\estock species 0\\ ned and ~CPI b~ the he rders. caml'i (36 .7%) too~ thl' 

highest proportion and first ran~ follo\\cd b) goats (27.0~o ) . callIe (25.3°o) and ... het:p (11 .0°0) 

according to their co rnpara ti\ c importance. 

With the goats ' flock. the majorities (86%) \\erc females and males com,titllte onl~ 14~0. 

Informants also ha\c pointed out that the proportion of goats lcs!> than I ~ car old. bt.: t\\el'n Olll' 

and three) ears and older than 3 ~ears constitu tc about 28% •. 37°10 and 35%. rc.,rectiHI) 'he 

o\erall d ist ri bution of age groups and bet\\een male and female goab "ithin a noc~ is ... htmn 

in Figure 2. 

Flock Composition of Goats 

35 
30 

'" 0 25 c 
0 20 .., 
" 0 15 c-
o 10 " 0-

o Male 

5 
0 

<1 1_3 >3 

Age (yrs) 

Figure 2- Flod compos itio n o f goals b~ age and se:\ 

Through the li se o f proportional piling. the pastorali sts \\ere able to estimate the morbldlt~ 

and rnortalit) o f goats due 10 CCPP \\ hen an outbrca~ occurrcd . The~ also intlicatcd that the 

di sease affects 80°0 o r the flocks causing 70~·0 mortalit~ o rall agt..' and <,e, grour'i. Prop{lrllOn 

o f age groups affccted b) se:\ calegor) is presented in Figure 3. 
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Proportion of goats aOcctcd by Age 
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Figure 3- t\ \orbidity of gOals in different age groups of sex due to ecpr 

From the focus group discussions. it was noted that recurrent drought \\as the fir~t problem 

for li\estock rearing follo\\cd b) occurrence of different diseases. 

4.1.2 Pair \\ ise ranking 

1\ pair \\ isc comparison method \\as lI sed to stud~ and deterrnine Ihe 111('1 .... t pre\ alen! di..,ea\e.., 

of goat and li\cSlock rearing problems. The resu lt indicated thai pa\teurello'>is \\as the tir .... t 

and Illost frequcn tl) occurring disease in the areas follo\\cd b) CCPP and PPR Crable 10). 

Both of tile laller di scases \\ere introduced into the region during IIle la-.\ 12 )C,)f<;. 

4.1.3 ~'I atrix scoring 

r-.latri:\ scoring \\a!::> lIsed for tile as~essment of scoring of di'lea .... c ..,ign" for di'>e4.l'>cs of gnat... 

against their respective indicators among 16 groups of inforlnants (1 group per PAl. A Ikr the 

identification and prioritization of maior disease" informant, al<,o de<,cril'cd ..,uch di'iea'c<;. 

accordingl) against the different indicators mentioned during the pair \\ise cOlllparisons. I he 

result has sho\\ n the presence of high agreemcilt among the inlorlllanb (p 0.00 I). I he 

pastoralists' discase signs describing agreements about a ~pecific di\l.'a\1.' \\<l\ anal)Led and 

presented pictorial I) below in Fig. 4. 
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I 
-

I Disease Diseases 
Endop:l nlsill's-1 s igns/Syndromes P;l slcurcllos is Ecrolla nlsitcs CCPP PPR 

("SlirtUlIU") ("Ag(lrflll'1 (,'Guh/u'") (" Int/alta 'J ("' Be;.:u 
Dar)'" ") 

I Nasal discharge ........ 
and Cough ing •• 0.0. ........ . ...... 

I (IV = 0.952. P 6(J-II) 0(0) 16( I 0-19) 7(6 -1 0) o (0 - I) 
< 0.001) 

2 I Chronic \\e ight T 
••••• 0 ••• 

loss .. .. •• • . ... .0 •••••• 

I (IV = 0.560. p < 2 (0 - 8) 2 (0 - 6) 3 (0 - 6) 4 (0 - 9) 17(12-24) 
0.00 1) 

, Diarrhea I ..... ..... ~ 

Ellicrilis •• .0 •••• 0 ••• ........ 
(II ' = 0.9 10. p < 0(0 - 2) 0(0) 2 (0 - 6) 20 (8 - 22) S(4-15) 

. 0.00 1) 
I -l I Reduced milk •• 0.0 • .... 0 •• 0 ••• . ...... ••• 0 •• 

) ield 6 (I - 9) 4 (1 -5) 7(6-12) 7 (6 - 9) 6 (2 - R) 
(IV = 0.668. p < 
0001) 

5 Erosi\ c •• 0 ••••••• I 
stomatitis •• 0 ••••••• 

(1\ = 0.829. p 
1 0(0 - 3) 

•• 0 ••••••• 

< 0.001) 0(0 - I) 0(0 - 3) 30 (27- 30) o (0) 
6 Tearing and • •• 0 ••• 0 •• 

lacrimation .......... 
(IV = 0.81 4. P 
< 0.001) I (0 - 5) 0(0) 3 (0 - 6) 25 (::!o- ~8) o to) 

7 Abortion ••••••• 0 _ 

(1\' = 0.899. P ••••• 0.0 •• ..0. " 
< 0.001 ) 2 (0 - 3) . 0 (0) 10(6-15) i 16 ( 12 - 201 .1IQ - 4 ) 

8 i Highl: j .......... 

contagious ...... . ....... 
(1\ ' = 0.978. p 5 (0 - 6) I (0- 2) 16 ( 15 - 8 (6- 10) (10) 
< 0.001) 20) , 

9 Iligh monaril) •• 0 ••••••• 

( II' = 0.976. P . ......... 
< 0.00 1) 4 ( I - 7) 0(0 - I ) 16 ( 14 - 10(7-1 01 I 10 - II 

20) 
10 High ll1orbidil ~ .......... 

(IV = 0.971. p < .... .. ......... 
0.001) 6 (J - 8) 2 (0 - 3) 13 (12 - , 9(7-10) 

16) 0 (0 - 21 

I II Acute/sudden .......... 
death ...... . .......... 
(1\' = 0.967. p < 7(3 - 10) 0(0) 14 ( 11 - 10(6-11) o (0) 
0.001) 16) 

12 A free I both goats .......... 
and sheep ......... . 1 ........ 

. (I\' = 0.888. P 12 (7 - 12) I 10(5-12) 8(8-12) 
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1< 0.001) ;t --- --
- o JO) o (0) , 

13 AITect onl) goals .......... 
(IV = 0.978. p < ....... ... .......... 
0.001) 0(0) 0(0) 10 (19 - 10(0-10) 0(0) 

r 14 
30) 

Pneumonic lung : I .......... 
(IV = 0.921. P < 

I 

....... .. . 
0001) .. ..... 21 (20 - . .. 

5 (0 - 5) 17) 3 (~ - 7) 

I 0(0) o (0) 
15 Marbling I .......... 

appearance of ... ....... 
lung • . ....... . 
(\I' = 0.834. P < I (0 - 3) 0(0) 28 (24 - I (0 - 3) o (0) 

. 0.00 1) I 30) 
16 Serofibrinous j •••••••••• 

deposits on lung • • •• 0 • ••• • 

(IV = 0.957. P < 0 (0) 20 ( 16 - 5 (2 - 7) o (0) 

0.00 I) 7 (2 - 7) , -) -) 

17 Disease not 
trealable/ no 
rcco\ er) 

.•.......• 

.. ........ 

(IV = 0.901. p < 1(0-5) 
0.001) 

18 lias no \ accine 
a\ailabJe 

(\1'=0.921. p < 
0.001) 

0(0) 

0(0 - I) 5 (0 - 7) 

......... . 

12(0 - 16) 6(0-16) 

Figure 4· Matri:\ scoring of disease s igns for diseases of goats 

24 (~O - 30) o (0 - I) 

.......... 

0(0) "(9-15) 

l\!umber of informant groups = 16 (on a\erag~I::! per:.ons per group Irolll li.llIf Ifim:dll\ 
and 16 settlement areas). \\' = Kendall' s Coefficient of concordance among informant 
groups. The blad dols (0) reprc<;enl the score" (number of SIOneS) that '\t'f\.' u ... cd during 
the matri;... scoring. The median \\ ith number,> refer .. to the .. core and the ir re'>pccti\c 
minimum and ma'\imum \ allies in the parelllhe.,is. t\ high Humber of dol'. indicate a 
relati\cl) high association bet\\cen a sign and a disca <;;e \\hereas a 10\\ llulllhcr of dOh 
indicate a \\eal- association . 

.4. 2. Scroprc\ ;llclll'1.: of (Cpr 

.4.2.1 0\ erall Seroprc\ alenec using both CFI and cl:Ll S;-\ Ic~ts 

A total of 1,183 serum samples \\ere collected propon ionall) at the H'orf:'da. peasant 

associations (PA) and s.ettlcment areas or flock h~\cl based on their rc'>pecti\e goal population 

(287 from Afambo. 276 from \tille, 306 from Dalifagac and 31 4 from Scrnurobi di .. tricts). 
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Hence. a IOta I o f 590 and 593 sera :-.a mp les we re tested lor the pre .... cncc or Mcc P infection, in 

the non-CAHWs (M ille and Semurobi) and CA HWs (Afambo and Dalifagac) intencnl ion 

a reas. respeeti\ cI) . 

Using CFT and cELISA. a IOta I of 497 ("'2%) animals \\crt' fo und \0 be ... \.'rnpo~iti\e 10 eithcr 

of the tests. Ho\\c\cr. out of L 183 sera samples tested 334 (19.08°0) and 227 (19.19°'0) \\crc 

seroposit ive to Ihe MeeP antigen using C I=T and cELISA. respecli\ cl) . 

... .2.1 Seroprc\alcncc us ing CFT 

4.2.2.1 0\ crall :-.croprcvalence 

Among the fo ur lI'oredo.\". the scroprevalence for MeeP infecti on \\as higher in t\ lillc 

(40.22%). follo\\cd b) 33.76~·o , 26 .... 8% and 16.67° 0 in Selllurobi. Afarnbo and Dalifagae 

" 'oredas, respecti \eI~ Crable II). There \\as a s ignificanl difference ( p < 0.001) in the 

seroprevakncc of CCPP among the four Iloredm lIs ing CrT 

Table 11- Seropre\alence ofCCPP b) Woredos using eFT 

JVoredll 

Afambo 

Mille 

Oalifagae 

Semufobi 

TOial 

Tl'.Hed 

287 

276 

306 

31 ... 

1.183 

Scm S crop rc 1'(11 c lice 

foslfl\ 'e (00) 

76 26.48 

III 40.22 

51 16.67 

106 33.76 

344 29.08 

95
fJ

" 

Confidence 

1m /!f I'lII 

::1 ::7 11.69 

34.32- "'6.12 

I1A I - ::0.93 

28.·12 - 19.1 () 

26,44 31 T2 

The seropre\alence o f (Cpr also \aried alllong the different peasant association .. (PA) 

ranging from J IA3% to 48A8%. Although not s ignificant (p > 0.05). highcr ">aopre\akncc'> 

\\ere obscr\ed in non-CAH\\'s areas than CAI-I\\ 's areas as indil:3tcd in Table 11. 

Seroprc\ alence al Ilod. Ie\ el ranged fro m a to 52.63% in CAli \\ ~ area~ and in non·CA II \\ 's 

areas frolll 8.33% to 63. J 6%. 
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Table 12- Seroprcvalence o fCCPP at PA levclll si ng CFT 

'Voret/a 95"" 

PA .\· Sera S e roprel'lll e IIC(' COllfidellce 

Tested Positive 
('A,) '"terl'al 

--
A fnlllbo I-Inli sa Bolli 68 2~ 35.29 

(CA I-I Ws <1rcn) Ilunlodeita 77 15 19.48 

Mego 
., ,- II 21.15 

DeI..a 90 26 28.89 

Total 287 76 26.48 21.27- 31.69 

Mille Int irnegc) ita 85 35 ~ 1.18 

(non-CA H Ws Bckeridar 65 23 35.38 

area) Amibglls 60 21 35.00 

Antimegeyita 66 32 ~8.48 

Total 276 III 40.22 3-l .32--l6.12 

Dalifagae Alaana Anbosi 70 8 11 .-l3 

(CA HWs area) Hadona Bidari 90 16 17.78 

Biluna 79 19 2-l.05 

Dermi na 
Gc\\anena 67 8 11.9~ 

Fenhiru 
Total 306 51 16.67 12 .... 1 - 20.93 

SClllurobi KUJl1aberi 102 " ~, .. -
" .,) _ . .,») 

(non-CAll \\-s 1 Ian! Hamo 76 27 35 .53 

area) Fcntida 72 2~ 
...... ~ 
.,).,) . .,).,) 

Asgefen 64 22 3-1 .38 

Total 314 106 33.76 26...1-1 - 31.71 

O\erall Total 1.183 

-l .2.2.2 Lnhariate analysis of ri sk faclOrs for seroprc\alence using CFI 

Uni\ariate analysis using logistic regression \\as conducted for a<';sllillcd fal:loT"! \\hich could 

have epidemiological importance. The effec t of age, se."\. nock :.ilt.: . ( 'AII\\,>, and agro 

ecology on the seropre\ alence ofCCPP \\as anal~7cd and gi\cn in lable 13 
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Table 13· Summar) o f the lIni\ ariate anal\ sis of the different chnraetl'r' .. u ... in!! CI I 
. -

Strata TOlal Posit i\ e ! Scroprc\alcilce I' -! Odds I~alio and I 
sera (%) and value 95°'0 CI 

tested 95~0 CI 

Ilcahh inter\cntion 
· Non-CA Ii\\ s 590 ~1 7 36.78 (32.81- ~O.75) 0.001 2.13 (1.65 - 2.76) 

- CA HlI's 593 127 21.~2 (18.05 - 2~. 79) 

Flock!!rou (2 
- < -50 82 19 23.17 (13.87 - 32.47) 

- 51- 150 Vs<=50 418 114 27.27 (22.91 - 3 1.63) 0.~4 1.2~ (0.71 ~.17) 

->= 15IVs 51-150 683 21 1 30.89 (27.1 1 - 34.67) 0. 15 1.48 (0.86 - ~.5 ~ ) 

Se:-. 
0.017 1171 (110 

- Female 1 0~9 317 30.22 (26.6 - 31.94) 2671 
I 

~\talc 13~ 27 120.15 ( 13. 22 - 27.08) L --' 
Age grou(2s 
· < 1 ~ r 20~ 57 
- 1-3) rsVsl~ r 500 14 7 

- >3 )!::iV~1 ~r ~79 . I~Q 
· \ gro eco log\ 
- \rid 563 187 

- ~cmi-nrid 620: 157 

TOIaI I I I 83 3~~ 

27.9~ (21.66 - 3 ~ .22) 

_. _ ).jj - JJ. '9 ~O("" "47) 0.67 

. 29.13 (25.07 - 33.~.74 

I -., In 
33.21 (29. 2~-37.18) 10.OOl 
, - "('18' '88') 1-"'- - . --- . -
29.08 (26.4~ - 3 1.72) ; 

1.07 (0.7; J.j~ ) 

LI.06J0.7~ 1.53 ) 

1.47 (I I~ 1.89) 

The mean seroprevalence of i\-1ccP infection in non -CA J-I\\ '~ intencntion area ... \\as 36.78% 

and 21.42°·0 in the CA H\\·s imcnemion areas as giH' n in Table 13. There \\as a high I) 

significant difference (p < 0.00 I) in seropre\ alences bet\\ een the t\\ 0 intcn erHion areas. 

The age group seropre\alenccs \\cre :27.941!-·0. 19.40% and 29.13% 111 age group Ie ...... than 1 

~ car (Group I). age group I - 3 ) cars(Group I I) and > 3 ) cars older ((n·oup 11 r). rl'!>pl'cti\t:I~ . 

The scropre\alence difference \\as not signific<llll (p > 0.1) among the three agc groups. 

Therefore. age has no a-.socl<ltion \\ ilh "eroposi li\ it) 10 \ Iccr infection. 

The a\erage number of animals sampled per fl od. \\a!> considered a ... floch. si71: COll"idenng 

alleast one posit i\e in a fl och.. \\hich makes that floch. positi\c. the 0 \ crall !>eropre\alcl1ce al 

fl ock level \\ ith al least one se ropositi\ e animal per flock \\ as 93.75% (4 out of 64). bUI 

prc\alences b) inler\entions \\ ere 100% and 87.50%1 (4 out o f 32 flod!» in the 11011 -( AII\\!> 

and CA II\\,s areas, respeClhcl). The \\ilhin nod. le\cl seroposili\it~ \aried considerabl~ (p 

< 0.001) bet\\cen each intenention area or floc ,", as 8.33% ur to 63.16°'0 in 110n -(A H\\'" 

areas and 0 up 10 52.63°,(, in CAH\\'s inter\entioll area". 
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When nocks "ere grouped into three b~ flod. size as <= 50 (Group I). 51 - 150 (Gro up II ) 

and > 150 (Group III ). the respccti\c seroprnalences \\e re 23 . 17~ '0. 27.27~'o ami 30.89%. 

There \\as no s ignificant difference (p > 0.1) in sero pre\ alcnce among the three floc\", groups. 

The Se:\ specific se ropre\ alence obscned \\as 20.15% in male!) and 30.00°'0 in kmales a<, 

sho\\n in Tahlc 13. 13ecaU'.e of high male to female ratio (1:10) in a parli..:tdar no..:\.... the 

comribtltion of males to the total sc ropos it i\ it~ \\ as onl) 7 .85°'0 ( ~- Olll of 344). Femall..",) \\ t're 

1.7 1 times more likel~ to be affected \\ ilh \-lecP than males (p < 0.005). 

Agro ecologicall). higher seropn.' \ alence has been obse r\ed in arid area'> (33.~ 1°'0) than .,emi ­

arid areas (25.32%). There is a signi fi cant difference bet\\een the l\\O agrl1 e..:olllgIC'> (P 

0.05) \\ ith an OR of 1.47 in arid areas . 

. -\[though sheep are nOI affected b~ CCPP. the) are fo und to he seropo,>iu\c for \lccP 

infections \\ith a pre\alence o( 20.000io (5 OUI of 25) . The seroposi li\ it~ Ofgll3b to \k r.: P \\3.., 

29.27~0. But the rat io of sheep to goats in the sample \\as .. n .. mall (1.5£1) that their 

contribution to the total ~eropos iti\lI) \\as onl) 1.45% (5 out of 3-14) and OAo (5 llU I of 

1.183 ) in the scropositi \c and alllc!'ol sera. respecti\eI}. 

42.2.3 \lulti\ ariate anal) .. i .. ofri,\", faclOr'> for eFT seroprc\alel1ce 

To fullill the aSSlllllptll..ln!'o of independent \ariable!:l. llluItH.:olmeant) 1..1\ "tr1abh~ .. \\a ... 

chedcd mitiall) b) cakuialing the correlation coeHicienl. Tho!'oe fadOf!) nol ha\ 109 ..,trong 

linear relationship (r < 0.4) \\ere used in the anai) sis. These enabled to c,duJe confounding 

effects of the different intrinsic and e'\trinsic factor .... 



Table 14- Logistic regress ion of ri sk factors associated \\ ith serapositi\ it~ lIsing CFT 

Risk !flCW/".\ Odd\' Rario P-m/ue (9j% CVIl/.lllferl'{llj 

Agro ecolog) 1.295772 0.579 0.5182407 3.239858 

CA HW 2.221852 0.002 1.33855 3.688043 

Se:-.. I. 728802 0.021 1.085513 2.753313 

Age .9842 371 0.867 0.8173814 1.18515~ 

Flock group 1.60255 0.020 1.077872 2.38:!626 

Flock le\ el .9982712 0.902 0.9710571 I.0262~8 

Odds Number of obs 1183. LR Xl(7) 56.3 I. Prob > X1 - 0.0000. P"clIdo RJ -.0395 

The summar) of multivariate analysis of risk factors for CC PP seroprc\ alence i.., gi\ en in 

Table 14 and Table 15. Highl ) significant associations \\ere obtained in thc \ariables flod. 

group. CAI-I\\'s and sex (p < 0.005). 

Table 15- Regression coeftic iellts of the assumed ris" factors using CI I 

Risk/acton Coer P - vallfe (9j% COI!lllll('rmlj . 
Agro ceolog) 0.259107 0.579 ·0.6573155 1.17552Q 
CAII\\ ' 0.7983413 0.002 0.2915866 1.]05096 
Se\ 0.5474288 0.021 0.0820527 I.U 1280j 
Age -0.0158884 0.867 -0.2016494 0.169872 
Flock Groups 0,4 715961 0.020 0.0749889 0.8682032 
Flock le\el -.0017303 0.902 -0.02937 0.02:)9094 

cons -3.440638 0.000 -4.607021 -2 .27-t254 
Number o f obs 1183. LR Xl(7) 56.31. Prob> )\1 0.000. Pseudo R: 0.OJ95 

Alier regressi("ln of those ri s" factors less Ihan p < 0.2 again. major ri~" 1~1clor,> OR and the-ir 

respec li\c regression coefficients are obtained and presented in Table 16 and 17. 

Table 16- Final multiple logistic regression anal~sis on scropmiti\ it) u..,lng (1 

Factor 

Flock group 

CAIIWs 

OR 

1.247956 

2.134682 

P·\alue 

0.042 

0.000 

[95% Cnnf Int~n,dl 

1.007607 

1.649473 

1.5-l5637 

2.762619 

S" 1.83021 0.008 1.168102 2.867618 

Number of obs - 1183. LR Xl(3) - 45.58. Prob> X, - 0.0000. Pseudo R ' ~ 0.0320 



Table 17- Regress io n coeflicients o f the major risk factors on scro po .. iti vi t~ lI "ing eFT 

Risk faclOr ( 'oer P -1'(1I//e /95'!-il ('Oll! /II/erml J 

Flock group 0.2215072 0.Q42 0.0075783 0.435·061 

e AlIII's 0.7827826 0.000 O.5230-t 96 l.o·n5 15 

Sc:-. 0.6044307 0.008 0.1553798 I .053 -t~Q 

cons -3.198377 0.000 -4.038 105 -1.3586.t8 

Number of obs -= 1183. LR X2(3) - 45.58. Prob > Xl - 0.0000. Pseudo R~ =- 0.0320 

Froll1 the anal)sis. it \\as noted that nock group. CA HWs and sc:\ are the majo r ri sk tactors (p 

< 0.05) responsible fo r the occurrence of the disease. As there is no interac tion obscned 

among nock groups. CA II\\ 'S and sc:-.. these three factors could be uwd to con'-lruct the 

regress ion model to predict the occurrence of the disease. The multi\ ariatl.' n.:grcss illll anal~ sis 

on the three \ ariables indicated the OR of 1.14. 1.83 and 1.13 in fl ock group. "c, and health 

sen ice. rcspect i \ cI~ . 

l.og(P) ·- 0.78C.--\I I\\ ' -rO.22Flockgroup T O.60,>c\ 3.20 

-t.2.3 Scroprc\alcnce using cELlSA test 

According 10 Ihe manufacturer (CIRA D-ErvIVT. France) of cELlSA le ... 1 kit. Ihl.' cutoff po int 

for seropositi\il~ ofeepp \\as greater Ihan 1:5% inhibition in oplka] Jt:'I1'>It~ l)flht: rcading~. 

Doublful reaclors i.e. sho\\ ing 20 - 25% inhibition. \\ere con ... idered a" "ef,'I1egatl\c. 

-t.:!.3.1 Internal quali!~ conl rol 

Plots of mean percent inhibition (PI) \alue:s for internal quali!) clllltrol ... era cJ.II.'gori/ed as 

:-.trong po')iti\(' (C~·). \\cak positi\c (C). negaliH c("Introl (Cn) and conJugate control fCc) 

versus plate numbers are sho\\11 in Figure 5. From the figlJre. it \\as noted Ihal Ihe con lro ls 

emplo) cd in the laborato~ \\ ere \\ ithin the upper and 10\\ er acccptahll! limil"_ 
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Percent Inhibition (PI ) 

__.._ cc ~C++ .......... c+ -.- Cn 
1250 r----------------- ---

100.0 •• ~ __ .---.o_~.o__. • ._ __ .~ __ .--__ .--~.o__. • ._ __ .~ __ .--__ .--~.o__.. 

-;.0 

50.0 

25.0 

(HI -.~.- . .......... -.-.-.-.-.-.-.-.-.-.- . 

2 3 5 6 7 8 9 10 II 12 13 I~ 15 
Test PI:ltes 

Figure 5- Percent inhibition of the controls 

The opt ical densit~ (00) \alues of 1110noclonal and conjugate control for the enlin:- plmc<; 

"ere also \\ithin the acceptable ranges as indicated in Figure 6. 

Optical Oensil) (00) 

-.-ODCc ~OD\lab 

) 

2.5 

~ 

~ U 
'"' 

0.5 

0 
+-'-+-+-+_+_+_t_+_t-t__ + +- +- +-

1 J 4 5 6 8 9 10 11 12 \J I ~ 15 

Te51 Plates 

Figure 6- Optical Densit~ of \Ionoclonal anlibod~ and Conjugate I.:ontrol 
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4.2.3.2 Overall se roprcvalence 

rhe o\Crall seropn.; \alcllce in cELISA tests was 19.19%. Among the four lI'o/'{'c/m. the 

scropre\alence for rv1ccJ) antibody \\as higher in Mil le (30.48%). fol lo\\ed b) 18.15%. 

15.33% and 13.73°'0 in Semurobi. Afarnbo and Oalifagac )wrec/m. n.:~pectj\t'I) a<., ,,110\'11 in 

Tab le 18. There \\as a s ignifican t difference (p < 0.001) in the scroprc\akm.:e of CCPP 

among the four \l'or(>d(l.\ using cEll SA. 

Table 18~ Scroprc\alence ofCC PP b) If 'o /'edm us ing cELI SA 

H'oredll 

Afambo 

~ lillc 

Dalifagae 

St.'murobi 

Total 

Tested 

287 

276 

306 

31 -l 

1.183 

Sera Seropre1'lllellCe 

Pos itive (%) 

44 15.33 

84 30.4 8 

42 13.73 

57 18.15 

217 19.19 

9 ~ ') ) , 
Confit/ellce 

IIIlerml 

11.08 - 19.58 

1~.9-4 - 36.02 

9.80 - 17.66 

13.80 - 21.50 

16.90 - n48 

'\ he seropre\alence of CCPP abo varied among the dlm'[en t peasant a<"socmtl OIl'> (PA) 

ranging from 1.-49°.'0 to 77.27%. Unlih.c the CFT. a signilicant (p < (1.05) difference in 

<.;eroprc\alence among the peasant associations (PAs) \\a<., ob<.,t:ned Crable 19). Tht: 

seropre\alence ranged from 1.49% to 30.00% in CA H\\, s intt:nention areas and 1.96% 10 

77.17°/0 in areas "here CA H\\ 's arc absent. 
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Table 19- Seroprevalence ofe(,P I) al PA le\elusing cELISA 

JVoretitl 95"" 
1),1 name S em S e rol' re I '(II e n ce COllfidellce 

(~f)) II/terml 
Tested Positive 

t\fambo lIalisa Bolu 68 15 22.06 
Il unlodeita 77 6 7.79 
Mego -, ,- 6 11.54 
Dcka 90 17 18.89 

Total 287 44 15.33 11.08 - 19.98 
Mille Intimege) ita 85 10 11.76 

B~kcrida r 65 8 12 .3 1 
Amibgus 60 15 25.00 
Antimegc) ita 66 51 77.27 

Total 276 84 30.48 24.94 36.02 
Dalifagac Alaana Allbosi 70 21 30.00 

Il adona Bidari 90 16 17.78 
Bihma 79 4 5.06 
Dennina 
Ge\\anena 67 1.49 
FCllh iru 

TOlal 306 42 13.73 9.80 - 17.66 

Scmurobi Kumaberi 102 , 1.96 
lIare Hamo 76 8 10.53 
Fentida 72 45 62.50 
Asgefen 64 2 3.13 

Tota l 31 4 57 18. 15 13.80 - 22.50 
0\ crall 
Total 1.183 227 19.19 16.90 21.48 

Seroprc\ alence \\ ithin an indi\ idual flock le\ el basis (settlemcllI area':)) ..,ho\\ ed that it ranged 

from 0 to -H.OO% in CAI-I\\s areas and 0 to 86.670 0 in non-CAII\\ ... area .... 

-L'1.3.3 Unhariatc anal~sis of ri sh. factors 

L ni\ariatc anal~sis using logistic regres~ion \\as conducted for ,hsllmed f;.h:tnr.., \\hid h,ne 

epidemiological importance. The effect of age. sc:\. fl ock group. ('AI 1\\ '>. agro ceo log) and 

floch. group on the ou tcome \ ariable \\as analyzed and presented belo\\ in Table 20. 
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Table 20- Sllmmar~ of the lIni\ariate anal~sis of the diOcn,.:nt dmr.lctero;, lI!:>ing d I [SA 

Straw Total ~ertl PO.\ ;l iI 'e Serop remle lice OlhN Rlllio 
fe.Wed ('Yo. ) lIlId 

95";, CI 
a nd 95% C I 1' -

\ alu (' 

Health intenention 
. Non-CAH\\'s 590 1.1 ~3.90(20,40 - 2-~ I) 0.001 1 8:'11.37-2.~9) 
- CAHWs 593 86 1<.50<11.60-1 '.<01 
Flod.groliR 
- <-50 81 10 1:~20(~.9 - - 19,43) 
-5\-150\'s<=50 .18 9. 2~ 49( 18,4 1 - ~6.5-1 O.03t) 2.01} ( 1.0..1 - ~.20) 

->=151 \'s<=50 683 I' . -, 18.01(15K - ,0.95) 0.19 1.58(0.-9-3.15) 
Se:\. 
. Female 10.9 20-1 19,45{1-.00- 21.90) 0.53 I II) (O.73 - 1.87) 
- r-. lale 134 ,3 1""'.16( 10.65 - ~3.6-) 

Age grollRs 
- < 1 ~ r 10-1 38 18.63(\3.18-2..1.08) 
- \-3 ~r!o Vs I~r 500 99 19.50( 16.2~ - 23.36) O.7~ IOS{O.:1 -1.631 

->3~rs\'s I ~r ·PC) 90 IS.79{ 15.22 - ~~.J6) 0.96 1.0 i 10.66 - 1.5~) 

AIHO ecolo!!\ 
- Arid 563 )28 :!:!.-·H \9.21 - ~6 TJ n.OO3 1 :,:,,1 16 2.0""'j 

- Semi-arid 620 99 15.9"'( 13.03 18911 
Total 1183 ,,- 19.19<16.90-11.81 

The mean seropre\aknce of \ lccP infection in non-CAIl\\::. intcncntion arc".., \\as n.90% 

and I ·L50~0 in the CAH\\,s inlenenrion areas a~ gi\en in Table ::!O . lhac \\" ... a ~ignificant 

difference (p < 0.001) in seropre\alcnce ber\\een the t\\O Intenerllion tlrea .... Thl' OR \alllc for 

non-CAH\\"s compared to CA H\\ s \\a~ 1.85 \\hich Indicate.., Ihl' J.')SOl"latHlIl of he-Jlth 

inten ention to CCPP. 

The seropre\alence~ in difft.-rent age groups \\ere 18.63°'0. 1l).80~'0 and 18 -;o<)u o in age groups 

Ie ... .., than I ~ear (Group I). b~t\\een I and 3 ~ears fGrl1l1p II) and grt,!J.tt:r than .1 ~ear!o older 

(Group III) and the difference \\as not significant (p 0.5). '->0 li"-c the (~T. agt' grt11lp ... h;l\e­

no association to the occurrence of the ecrr 

Considerin g al least one positi\e animal in a flock. \\hich makes that tl oc"- po::.lli\e. In both 

intcnention area.., Iloc"-s \\ere seropositi\C' to \lccP inleLiion \\ith 81 25°0126 out of 32 

flockss or SA) in the non-C.AH\\s areas "nd also eqllall~ 81.25°/
0 (26 out of 3~ flocks or SA) 

in the CAH\\ 's areas \\ ilh the same overall flod, le\el pre\ alenee of 81.25 %. 
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The \\ithin flod Ie\\:! seroposi thit) \aried considc rabl~ (p '" 0.001) bd\\t:en eaL:h 

intcnention area a .. 0 up to S6.67~'o in non·CA IIWs areas and 0 up to 44.00°'0 in CA H\\ <, 

inten ention areas. 

AftL'r grou ping the flod.. sizc in to three categories according to their floc" !li7t:. the sero· 

pre\alences \\ere I~.::!O%. 12.49% and IS.Olo·o in flod.. group~ o f <=50 goats (Group I). 

group 51 - 150 (Group II ) and flocks groups of>=151 (Group III). tnli"e thL' CFT. then: 

\\ere significant dilrerenees (p < 0.05) in seropre\alences bet\\cen Group II and Group I. but 

no difference (p > 0.05) has been obsened in Group III \er!lu", Group I. The OR \alues lor 

Group II compared \0 Group I. and Group III \crSliS Group 1 \\crc 2.09 and 1.58. rc'>pecti\ eI~. 

The se;.. sped lie seroprnalence \\as 17.16% in males and 1945°0 in femalc~ (Table 20). 

Because of high male to female ratio (1:10) of the flocks 0\\ ned b) thc pa::.toralisl3 and the 

small contribution of males to the total se ropositi\it~ \\as 10.13°'0 (13 out of ~17 ). l nli"e the 

CFT. the association ofse;.. and se roposit!\it) \\as not significant (p 0.05). 

Seroprc\alenee difference b~ agro ecolog) has been obsened and II \\as higher in arid 

climatic conditions (~2. 74° 0) Ihan semi·arid areas ( 15.970 0). Thl? Jlnt"-rerll.:~ oh-;en ed bel\\ een 

the (\\ 0 agro ecologic::. \\as significan t (p < 0.05). Therefore. the ... crl)pO~1l1\ it~ \\a ... as-;ocialC'd 

to the climatic condition of the areas. 

Although sheep arc not clinicall~ affected b~ CCPP. 6(2Jo,o) cd ~5 animah t~ ... I~d \\eTe 

::.eropositi\e for \lccP infection::.. The seropositi\i l~ ofgoa1'> to \h:cP \\a ... 19.08°/, BUllhc 

ralio of sheep to goals in Ihe sample \\as so small (I :50) to compare 

4 2.3.4 \ lulti\ ariate anal~ sis lIsing cELISA 

The o\erall muhi\ariate model adjusted for assumed risk faLlor" like <,e,. age. Ilol"k size. 

110e" group. and agro ecolog) \\as anal~zed. Significanl 'b<,o!.: ia lilm<, \\ere ::.een \\ ith 

seropositi\il~ to extrinsic factors (nOC" groups. flock size . agrl) el"olog~ and C\H\\ ... ) using 

multi\ariate ana I) sis (Table 21). 
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Table 11· Multiple logistic regression anal) sis of assumcd ri"h. 1:1clors associall.:d \\ jlh 

Scroposili, il) using cE Ll SA 

R;,lk fiJ(·{()r.~ 

Agro ceolog) 
Floch. group 
CA IIII's 
Sex 

Odd, Ral/O 

11.29657 
1.467347 
0.6522032 
1.097282 

P-m/llc 

0.000 
0.101 
0.150 
0.716 

{95% (·oll/llIIerl'lllJ 

3.87135 31.96328 
0.928127 2.319841 
0.3646513 
0.6650495 

1.16650') 
1.810433 

Age 0.9882091 0.913 0.7980426 1.223691 
Floc",<\ el (SA) 1.067945 0.000 1.034103 1.102895 

Number of obs - 1183. LR X' (6) - 48.00. Prob > X' ~ 0.0000. Pseudo R- ~ 0.0415 

Table 22· Regression coefficients oflhe assumed risk factors Ll si ng cELlSA 
Riskfaclors Coe/ P - I'(III/(! [95% Call! II/fermI} 
Agro ecolog~ 2.424499 0.000 1.353603 3.495394 
CAH\\' -0.4273992 0.150 -1.008814 0.1540153 
Se, 0.0928361 0.716 -0.4078939 0.5935661 
Age -0.0118609 0.913 -0.2255933 0.2018716 
Flocl. group 0.3834562 0.10 I -0.0745863 0.8414987 
Flocl. bel 0.0657364 0.000 0.0335341 0.0979387 

cons -4 .613374 0.000 -5.934292 -3.291455 
'<umber of obs 1183_ LR X-(6) 48.00. Prob > X- - 0.000. P,cudo R- 0.Q415 

The final model of the regression could be deri\ ed from the \ ariables \\ illl r 0.00 I ha\ 1Ilg. 

strong association \\ ilh the occurrence of the disease. Ilencc. agro ceolng) and indi\ idual 

!loch. \\~re the l.:hoice ofthl' \aria blc~ on \\hieh the rnodc.:l Lould bl ~()n~trlJLll'J 10 preJit;III1t.: 

occurrence of the disease. These 1\\ a \ ariablt"s art" found 10 ha\ l' no ime ract Illll tl) l1l1l' another. 

Those factors thaI "ould ha\e p-\alue less than 0.2 should not be neglected <I' Ihe~ Clluld 

ha\e some efTect on Ihe Oul come ofintere~1. Therefore. <lftl'r taking inlO <lC"C"OUIlI those f<lctor" 

"hich ha\e p < 0.2 as indicated pre\iollsl~ In the data anal~~i~ tllethodo lllg.~ rart. CAII\\ ~ 

and floch. groups \\ere regressed again (Tahle 23) to determine the finalll10lkl 

-, 
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Table 23- Regression coe fli c icnt s of major risk [letors analys is lI ~i ll g c ELl SA (p' 0.2) 
Ri,\'kjacfor CO(!j P·\'uillc /95% COIl/Ii/Jerl'll!} 

Agro ecolog) 2.61 1705 0.000 1.553982 3.669429 

Flock level 0.0683388 0.000 0.0362363 0. 1004413 

CAHW -0.4450106 0.134 -1.027742 0.1377}O5 

Flock group 0.0010175 0.993 ·0.2392023 0.2412373 

cons -4.340563 0.000 ·5.507438 ·3.173687 

Number of obs - 1183. LR X!(4) - 44.06. Prob> X' - 0.000. Pseudo R ' - 0.0381 

As the nock group p - value is high (p- value c:o: 0.993). it is excl uded from the model and 

hence the final disease predicting risk facto rs are indi\ idual nock. agro eeo log~ "nd health 

interven tion. The correlation coefficient calculation also indicated that there is no interaction 

among these three factors . 

The final model is construcled based on such predicting \ariablcs a<;: 

, 
Log (P) - 0.068 Flock le\el -!- 2.61 Agro ecolog~ - 0.44 CAII\\ - -1.34 

4.2,-\ Serological tests agreement 

t-.1ccP se roposi livil) comparison ofCFT and cE I ISA te<;l~ is gi\cn in Tabk 24 In the FLl"A 

tc~t the o\erall seropOSi li\e result s \\as 19.19 %. and 29.08°'0 ill tlK' eFr tt.: .... l.lherc \\ert.: 

discordant results bet\\een the 1\\ 0 teSls. One hundred and fiti~ three sample .... \\hich \\eH.' 

idcntified as negative b) eFT \\cre positi\e for 1:L1~A \\hite 270 sarnrk'> jllentified a,> 

ncgati\e b) ELISA "cre positive for CFT. In Ihi'> '>tud~. the H.:ktti\c sl'lhili\it~ (5e) and 

spccificit~ (Sp) of both CI-t anll cELI~A \\~re nOI ~no\\ll. 
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Table.- 14- Conl ingenc) tab le for CFT and cELI SA teSI!:> agreement on all lc"l "cra 

CIT tcst 

Pos itivc Nceati vc Total 

- Pos itin H 153 127 ~ 
~ - I < :"'eoati \ e 270 686 956 '" -, 

'" , Total 344 839 1. 183 

Test ag reements for CFr and cELlSA based on the obser\ed agreement (concordance) and 

the agreement be)ond chance (kappa \alue) \\ere performed on all sera "ample" The mean 

concordance \\as 64.24 0 0 and kappa \alues fo r the O\erall sera samplc!<' "cr\.' Ii.lund to be and 

0.036. respecthel). So the high Ie\el of st3 li:'licaJ agreemen t bel\\Cen eLl [1;,\ and eFT \\a.., 

sl ight agreement on all 1.183 samples \\ hen tested in pa ralle l (Table 25). 

Table 25- Concordance and Kappa \alues of eFT and cELISA on all sera sample ... 

I I r .oredfl 
, ~ ~ 

J nler\ ention :\0. of Posi li, c sera COll cordallcl' i-.::1PIM ...\2rcemcn l 

Sera 
--~ -

Areas CFT cE LI SA (°'0 ) , aili c 

tes ted 
, CAII\\" Afambo 28 - 76 •• 66.55 0,00- ':ilighl 

Dalifagae 306 51 .2 72,88 ·0.066 ,egati\ e 

I, 
on- \ Id le 276 III 84 56,88 0.066 "ilighl 

C AII\\; 
Se11lllrobl 3 1-1 106 5; 60 ,1 9 -0 ,00. ,egatl\ e 

OH' rall 
! Tota l 1,1 83 3-i-i 11'27 6. ,2. 0.036 Slighl 

, -
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5. I}ISCUSSIO N 

Particip:ttory Epidemiology 

In 1996 the term 'participatory epidemiology' was used in relalionio [ide! ICH:l irl\t!stigalioll 

and searching for rinderpest in Africa (Mariner. 1996). '[ he U'iC' o f PRA methods 10 

specifica lly to co llect information from pasiora iisis on rinderpest \\a s \ ic\'cd ao;, a "e~ adjunct 

to l aboratory~based cpidemiolog). particula rl) as serological !>unc)s \\~rc diHicult \0 conduct 

and interpret in remOle pasto ral area!> (Calle). 1999). 

The participator: di sease sea rch method has sho\\ n thai there afe l1lan~ di sea ... ~.., affecling Ihl.! 

goat population in Afar pastoraiisl areas and pastoral iSIs \\cre able (Q prioritiz!.' '>lIch di ~\"'asc~ 

according to their severil) and economic importance. In this 'itud~ pa..,toralists ha\e 

mentioned CCPP as their second problem of goats' rearing among the different di :,~ase:, 

mentioned next 10 pasteurellosis. Additionally using the disease calendar lechnique. the most 

important seasons of the )ear for disease outbreaks \\ere identilieu. f\hhoug.h the outbreak 

occurred at an) time of the )ear. co ld climate just beginning of rain) s('a .... ol1 .... and \('\cn: 

drought seasons arc the 1110st important predisposing faclOr:, for ('ePI) out hn:aJ... Ihi!) \\<1.., in 

agreement \\ ith Solomon (2005) \\ ho reported similar findings in South Omo. 

Among the difTerent sources anu tran')missions of CCPP infection. granng and \\awring 

points \\ere identilicd as the t\\ O major sources fo llo\\ed b~ introduction of nl'\\ ca<;r .... and 

marketing areas. In e\len~i\e husband r~ practict;:s. communal grating area .... and \\atcring 

points are the major sites for disea~e transmis<;ion (Seifert. 19(6). 

The disease calendar had sho\\ed Iha! historicall~ CCPP \\as introduced in the ;trea through 

gOalS introduced dut;: to dilTerenl rcaSOl1S for instance tht.'\ Iw\(' ll1entioned durirH! re<,tockirH! 
~ "' ~ ~ 

prog.rams b~ local non·gmernmelllal organizations (NGOs) and olher rL'L'o\t'f~ and 

rehabililaling projects. When se\ere drought occ urs. li\eS10ck are comlllonl) allcL'tcd: lrnder 

such circumstances. NGOs restock the pasloralists · goab b) purcha~ ing from rt.'mote areas 

\\llhout regard to disease carrier stalU S. The paslOralist:, ha\l' rncnlion t.'d thi s and the 

researcher himsdf has observed the case. 
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Thc comnllmitics ha ve scored the highesl va lu e~ for CA IIWs during the: malri .\ scoring 

fo llo\\e:d b) public se rvice because of comparativc ad vantag(.·~ of CA l [\\'s. rhe hcrde:rli' 

prcference to CA HWs \\as also reported b) othe:r studies (Mariner. 2001: Cmk~. 2002: 

Amarc. :!OO,-l), 

Cornmunilie~ \\ ere: e:apab le of describing features or a specific disca..,e: ano a higher agre:cmcnl 

among the IH.'rdcrs has been noted . Such diseascs and thcir dl'"cription<., \\ere: almo.!> t 

coinciding with the conventional te\tbooks. Compari,on of NA IIA " n:porh and ,>erological 

sunc} on CCPP (loca l!) callt:d '.wmhab') in Somalia has indicmed that the t\\O <,cls of data 

were stati stical!) dependent. Consequently. it \\as suggested that NA IiAs could be a useful 

means of ecpp surveillance in the Somalia rangelands (Baumann. I Q(0). 

Although it \\ali mentioned th at CC PP \\as the most importalll discasc. aCli\e disease 

outbreak could not be identified. [n Dalifagae lI'ored(l to\\I1. \\e made an inle:nic\\ \\i th the 

local people \\ ho s laughter on contract basis for hotel:, and indi\ iduab. and th('~ confi rmed 

that no clinical ('cpr cases despite C(, PP like lesion<, al postmonClll \\as oh ... encd in SOI11'-' 

animals. This indicted that despite the absence of clinical sign::.; the infection could call~(' 

unc\prcssed pneumonia and other pathologicallcsioll'i. 

Seropre \'a lence 

The O\eraJl pre\alenecs o f (,CPP llsing CFT and cELlSA \\erc 29.08% and 19.19°'0. 

res pecti\'cl~ . Solomon (1005) reported a ~eropre\alence of 15.71°0 and 57.D()o u'iing eFT 

and cELlSA tests. respeclhel) . Other studies. \\hich \\en:: conJuctcLl in ,",olLth\\e,>tern part 01 

Ethiopia using B·LLl SA sho\\cd that a rre\alcnce of 35% (Herd-,ct. 1(95) and 36°·", 

(Iv\c\" onen . 19(6). In ou tbrcah. areas. u'iing the sero[og;calte"h ... lIch a,> CI 1 <lnLl B·E: LlS.\ . 

Share\\ ef af. (2005) reported a prc\alence of 52°'0 to 100°'0. 1 he diftt're:l1ce<; 1I1 the 

prcvalences obscn ed due 10 a number of reasons. For instance some ... lUd it's ha\ I;' li.1l'used on 

outhrca\.. irl\e ... rigations ( \I1ehnnen. 1996. IJerd,d. 19'J5 . Rugel anJ Ilerd.cl. I'N6, and \\hile 

other \\orks hale foclised on e\aluating the sensiti \ it~ and ~peci licil~ of diflcn.:nt I)erological 

a~"a~s and their relat;\c ad\anlages (Share\\ ef (I/.. 2005: Rogcr and Berekel. 19(6) .. [ he 

sampling techniqucs in most cases ha\e thus used non-random sampling technique .... 
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Serological tes ts compa rison 

The, present stud) has emplo)ed both CFT and cELISA in parallel on all ... era "ample ... and 

bOth tests indicated that eePI") is high I) prc\alent in At:1r pastorali"l area:::.. !lm\e\cr. there 

\\as slight agreement be t\\et'n the t\\ O tests (kappa =:0 0.036) and concordance (64.2-1°'0). 

~olomon (2005) has c\ en reported a negati\ e agreement (kappa =:0 -0.014) and r.:on~tlrdancl' 

(-14.88°:0). but he tested eFT positi\(: goats seriall) \\ ith cEll SA. 'I he obscn cd di Ifen:ncc:::. 

could be due to the fact that both tests detect diffcrent immunoglobulins (Tilard. 1996). 

Immunoglobulin M (Ig 1) is the first to appear and has li ll le spccificit~ \\hich gi\e:::. rise to 

pronounced cross-reactions and remains in the blood for short period. BlH IgCi I~ produced 

latel) and lasts much longer than Ig1\ 1 and more specific than Ig:"\1 antibod) isot~pe:. ('.taaJ... ('I 

al .. 2001). Thiaucoun el 01. (1996) reponed that antibodies detected b~ cFLI<iA pl'r ... isl in 

blood for more than six mOl1th~ \\hile those detected b~ the CF r \':H1i she~ complctel) "ithin 

three months after the infection. Thus cELISA could detect IgG that per~ists for longer period 

\,hile eFT reacts to Igi\1. creating "eaJ... test agreement bet\\eenthelll. 

The o\erall seropre \alcnce difTerences obtained in CFT (29.08%) and cFI I~ \ lll) 19°0) 

could be due to the tact that ~pecificit~ ofCFT is less as it could cro ....... react \\ith member .. of 

the ·m)coidcs cluster'. a group of si\ m~coplasl11a specie.., or slIb:::.pecie:::. \\hich ... han: l1lan~ 

biochemical. antigenic and gcnOt) pic characteristics and hence their closc relatlon ... hip can 

lead 10 problems for diagnosis. The mycoides cluster contains ... i\ imporwllI nllllinant 

Ill) coplasmas including \/ III //IycOIdt',\, Sc. the cause of contagious bl1\ Inl' rIcUf(1pneulllonrn . 

.\/ m mycollle.\ LC and .\1 III capr/.t/ o\'/pnell11lolliue and\/icoplmllltl 'Ijlecll· ... grlHlp 7 o f 

Leach (Thiaucourt el al .. 1996: Thiallcourt and Bolske. 1996. \\'alker. I QC)Q), I· inding ... or eFI 

emphasizes tbe difficulties inherent in the serological diagnosis of (CPP \\hcn u..,ing \\hole 

cell or membrane preparations as antigen. a.., there is crm.:::.-rci.lcti\ it~ \\ itll "'l'fi.! again'>l Iht: 

other three principal caprine m~coplasma:::. (OlE. 100-la). eFT te~1 m<l~ ... ho\\ cro ...... -n:action ... 

\\ ith other \~\(:opltnma spp. afTecting small ruminants (Thiaucourt el lIl .. 1996). I he L"l I l~r\ 

spccifici t~ and sui tabiJil~ for large scale testing make:::. It all appropriate le ... 1 for 

epidemiological in\estigations (DIE. 2004a). / 

Laikemariam (.::!004) reponed that cepr caused b) Mccp \\a .... found to be pre\aJcnt III tilL' 

sUf\e~ed arcas (Orno. Borena. Tigra). Arbaminch) except 'onl1 ':>hoa. bll( ';Olne ~.ll11ph: ... had 

strains 1\lmmLC and ,\/ ()1//JlleUIIIOlI/flC' sho\\ing tht, pn::-.cncc of mixcd IIlll'dion .... 
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particular!) in 01110 and Oorena areas. Despi te mixed infections an: W111l l1 on III .... mall 

ruminants. the cELISA permits the specific deteclion ofantibodic ... since 1110110(:1011al anlibod) 

(\lab) specific 10 ~1ccP is cmplo)cd in the ICSt. Thus. cEllSA ht'ing highl) ... pccitic. Ihe 

scroprc\a lence result \\as less than that ofC FT. 

SQ the cE LISA test has superior ad\anlage and hence mort.' o f the conclu ... iom of this stud) 

cou ld be fomarded on the basis of ils results keeping the CFT results COl1lpJell1cl1tar~ rather 

than undermine them. A quaillilati\c result is obtained \\jlh a single dilution ofseruill Th;s 

assa) method permits the testing of numerous sera in large serological enquirir ... (Thiaucourt 

elol.. 1996: OlE. 2004a) and could detect antibodies afte r longer infection. 

Scropre\ alenee di fTc-rences of CCPP uSlIlg CFT \\ ere obsen ed bet\\ cen the 1\\ 0 strata . 

pre\alencc \\3<; higher in lIorellal' \\here no CA H\\'s are present (36.78 0 0) than in Hon,tlm 

\\here CAH\\'s are present (J l.·nOo). Such difference \\as also obsen ed in the cELISA test::. 

being higher in non-CAH\\ 's areas (23.90%~) than CAH\\'s areas (1450% ). The ob~ened 

differences \\cre high[~ significanl in both tests (p < 0.001 J. The odd ... of e'pOSllre to the 

disease in non-CAII\\ 'S areas \\ere J I and 1.9 times more than that occurred in the CAHWs 

in CFT and cELISA tests. respecti\c!). From the relati\el~ lo\\er scropre\alcnce<; ob .. ened 

\\ here l.-\ H \\ s \\ ere pre~enl ma) be dut' to the better animal health IlW\ i .. i, In in the C .\ II \\ s 

an:a!:>. CommunI!) illlenention program is contributing a significant in.:rement 011 the 

li\e1ihoods of the societies as has been reported b) EPIACT (100~). Ken)1 12001 t \\hll ... tated 

that changes in li,estoc[.; benefits ha\c been caused b~ the primar) 3111111;11 health program. 

\l \Jrtalit~ of [i\estod. species has decreased in CAII\\~ illlencntion programs (Amare. 

2004). \ h. CllrJ...k (2003) 1h1li~cJ that li\e~\llc)... m11rtalll) in sc!ectl\e C·\II\\ ... intt.'nenti\ln 

areas of Tanzania. Ken)3 and Philippine ... is \Cf) Ic'is compared \\llh .... imilar area ... In 11011-

C\HWs. [PIACT (JOO:!) also reported that sheep and goat di,eases haH' heen reduced h) 

500~o in C AH \\'S inten ention areas. Amib;ua \Ioreda of .-\ far region. 

!\on-go\ernmental organization li)...e FAR:..t AFR ICA \\3S \\orking in Oalifagae for morc th.:m 

1\\0 ~ear:, in the area on Food Securit~ Programs through strengthening animal health sen icc 

This NGO has trained and organized 18 C:\H\\·s. \\!lich gi\e hasic \eterinJr~ ... e[\II.:e ... and 

\a~·L,nD.'i<Jns. The local 1'.'(11') h ' gi ... en~' "petial attrn!;(lr t ... u:h grl'lI,,., .... an.! l11ade';l rOlltine 

follo\\ up and hence the) gave an) necessar) support li[.;e regular \ accinaliom and e\ en drug!) 

free of charge at tillle of problems 10 the \\hole poplilation of goat" in Ih~ \loree/II. F.\R\ 1 
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AFRICA had supported CAJ[\\ 's in Dalifagae lI'oret/a and eSlahlislh.:d Ih l'ir own a ... .sociation 

and drug shop in the respective wor('t/a to\\I1. Dalifagae. The cstab lisllllll'nt of the drug shop 

enabled them to ha\ c easy access to replenishment and rec)cling their c;J pi tal and to give the 

heal th service in a betlcr condi tion and hence indicated the st rength uf the association of 

CA IIW,. 

The num bers o f CCPP out break re ports in Dalifagae 1I"0rN/0 in A I~r region \\cre 13 from )C~1r 

2000 - 2004 (MOA. 2004). ho\\ cver no such occurrence \\ as obsened 'liner thtn. lhis cou ld 

be associa ted 10 the ex isting beller and rldd it ional \ cterinar) sen icc in lh(' area through 

NGOs' supported CA HWs. rhe CFT and c ELI SA tests indicated tha tlhe .s~ropre\ alences in 

Dalifagac Il'Orec/a \\c re 16.67% and 13.73%. respec ti\ cl) . \\hich \\cre much 100\er thrln an) 

other \I·oret/a.\". 

Comparison of seroprcvalences using CFT and cE LISA among flock groups indicated a 

pre\alencc of 13.17°,'0 and 12.20% (less than 50 goalS). 17.27% and 22.490'0 (51 - 150 goats) 

and 30.89~0 and 18.01 0'0 (grcalcr than 1 SO goats). respecti\el~. 1\0 sigllllicilllI difference (p > 

0.05) \\as obsencd among flock groups using CFr. but il \\as signilicanl (p < 0.05) using 

cELISA. Solomon (2005) had reported that la rger noc" SiLC groups \\~rt' mort' arrected \\ilh 

ccpr than smaller nock siz~s. Th is 1lla~ be explained b) the fact that \lccP il1r~ction neetls 

prm.im it) to source or infcl:tion and increasing number of !'IlISCl.!plibk popUlation \1 ~fc\ re 1'/ 

0/ .. 1987). Gam nocks nattlral1~ and beha\ iorall) are highl) aggregated dllrin~ gra7ing and 

\\atering time bcsides their resting lillle. and hence the di sease can ca ... il~ be ..,prcad \\ithin that 

noc~ . 

As the number of (Cpr cases increases then the probabili l) of its tran"rni"..,ion \\ ithin a flock 

\\ould bc higher due to frequent contact and the presence of susceptihlt· animals. Comparrlble 

seropre\ ,lienee \\ as obscn cd in those flock groups of less than 50 ~('Iah pl:r nock \\ hich is 

anributed to the disease affected the flock before and those remaining g(lah are carr ier'l oflhl' 

disease. In pastoral areas li\estock are nol sold in market due to rnarJ...et inacccssib ilit~ and 

tradi tions. 

Uo;;;n2 ('I T. the overall flock level seroprevalenec \\as 93 .75%. \\Iw.;h \\as 100~0 anti 87.50~0 

in non·CI-\H \\'s and CA I-IWs areas. Whereas in those se ra tested lIsing tht: ell I\A, the Illean 

scroprc\'alenee at indi\idual /lock le\ el \\as n:: lativel) lo\\c r (81.25~ '0) and did not \af) 
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bemeen (1\ 11\\' and no n-CA HWs area!>. In this stud) rcla !i\cI~ high..:r ... ..:roprc\alencc \\.1.., 

obscned in e fT than cELISA test. Solol11on (2005) h,b reported a m..:an Ilod le\el 

pre\alencc of 93.15% lI sing efT. The \\ide range of prc\ak'nce aillong flock .. c(luld be 

anributed to the differences among the husbandr) practices in the dilTerent lIoredm. Those 

tradition .. 1 1llea~ures are treatments. isolation and cull ing clin ical and ~u ... pt.!ctcd in contact 

animals. Once a single case is introduced into the nock. Ih..: disci.1\": could ... pread and affixt 

the majorjt~ of the flock. Also there cou ld be difference, among herders th":lml'l\c.., to rea..:! 

and take measures against occurrence of diseases \\ ithil1 their llod,.,. 

The participator) assessment findings and both serological tests ha\ e indicated thai the 

occurrence of the disease in all age groups . Results obtained in diffen:nt age group.., u.,ing 

CFT and cELlSA ha\e also sho\\ n a pre\alcncc of27.9-'% and 18.63°0. }9.-'000 and 19.80°'0. 

and 29 .23% and 18.79% in those age group.., less than I )ear. I 3 ~ear ... and greater Ihan 

three 3 )earS of goats. respecti\el}. There arc no significan t differelll:e .. (p > 0.05) in 

pre\alence among such age groups. The participator~ part also strongl~ ,>upportetl the 

serological results that all age groups of goats \\ere sllsceptible to the di'>ca .. e \\ ith rlll.n ('"rage 

proportion of 33°0.33.55°'0 and 34.45% in age groups Ie!>!> than I )~ar. bet\\ecn I and 3 ~enrs 

and greater than 3 ~('ars. respecti\el~. This result is in agrecment \\ jlh D~l\\ it II 9(6). T t:"!>homc: 

(1997) and "010mon ! 200'i ) It might indicate that hUlllnral i1l1munit~ ((l \lccP I .... n("lt be 

influenced b~ age. The disease caused b~ \lecp is highl~ contagious and fatal to slisceptible 

goats of all ages (OlE. 200-'a). But the result of the pre'ient '>tud) someho\\ ct1ntradicl'> the 

one that described b~ otht'r allthors that statl!rJ ~ oung animab art:" \ er~ ... u ... ,.;eptlbk to inlectlnn 

and generall~ de\elop more !>e\ere di~ease than adult alllmais (\idlll and \Ia\,>. 1998. 

\\·alker. 1999). 

Higher seroprc\alence \\as obse r\ed in fl!lllales (30.21°,'O and 19.45%) than males (20 15°0 

and 17.16°'-0) in eFT and cElISA te,t'>. resp('ctj\el~ . In the CTT fI.·sult. the difference 

obs('ned \\a.<, not significant (p > 0.05). BUIlt \\35 significant (p < 0.U5) ill thl' d I l"A-te~terJ 

animals. Other studies ha\e sho\\n that there are no signi ficant (p>0.05) in differences in 

CCPP seropre\alence bet\\e..:n male and female goab (0,1\\ it. 1996: Te ... hollll'. 1l)c)7: BC:~l'llc. 

2003: Zenebe. 200-' . Solomon. 2005). The disease caused h~ \!ceP i ... highl~ contagious and 

fatalt(l C:llc:cenlih le gcw" (lfhoth "exe" (OlF :-'OOJa). 
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Animals in highly stressed condi tions arc more li"d) c\posed to di ... ea\e\ lih' ccpr. 
pasteurellosis. and cndopara ~i tes. lJecause ~uc h di~ea~c!. are naturall~ ... tn.:~~ a~\ociatl.'d and 

needs predisposing factors. The present stlld~ also ensured goaL, from arid are.:. ... ha\c a highl.'r 

scroprc\ alence (33.:! I %) than from the semiarid area, (25.3 1°,'~) \\ here their dine rence in 

pre \alence \\as sign ificant (p < 0.05) lI sing eFT. The cl:-L1SA re!:lull,:> also ha\e indicated 

\\ here higher prevalence \\as obser\ ed in arid areas (11. 7-t o,o) than semi-arid area.., (15.97%). 

Goats reared in arid areas are found 10 be 1.5 and 1.6 times more 11"el) to contract inf~ .. ction 

than goats in semi-arid areas using eFT and cELISA tC\lS. rcspecti\(:I~ (p < 0.001). Thi ... 

could be e;...plained by the fact that goats reared in arid areas arc e"'posed 10 sc \ere !.trc~ses 

li"e recurrent drought and frequent climatic change!.. Carrier animab Illa~ ... hed ll10re 

o rganisms after times of slress and changes in climate. ccpr sprcads 10 ne\\ area~ h) the 

1110\ emenl of infected or ca rr ier goats to susceptible goat population (Thiaucourt 1'1 al .. 1996) . 

. \ difference bct\\een humid and dr) ctimate has been also report~ti lor lll~colplasl1lal 

infection (Lefhre el of .. 1987). The present finding \\as also in agreement \\i lh other n::port::, 

(Roger and Bereke!. 1996: Teshorne. 1997: Be~ene. 2003) that reported the sigllllicant 

differences in the OCClJrre nCe orccpp among the different agro ecological/one .... 

In Ihe present stud). as sheep are "cpt and reared \\ ith goal,). thc~ \\ ere induded in thc ... ample 

just to e\aluate if sheep could be infected. In the eFT. pre\ alenee in goat ... \\as 20~,0 compared 

to 29.7°/0 in goals. Similarl~. the cELISA has also sho\\n higher pre\alence (2,", °'0) compared 

to 19.2°"0 in goats. Anal~sis could not be done to compare the t\\O specie.,. becau\c fe\\ sheep 

(25) \\ere te~ted. Goats arc the onl) clinicall~ affected spec II;.., "oo\\n (\I\:lIl1 and \la~<;. 

1998: Walker. 1999: DIE. 200,",a: DIE. 200-tb). The~ Jll"~ contract tht.' infection being "cpt 

and reared as p:lrI of the nod \")f goat-.. Serological and nacteriological ... lUdic::, on .,hcep hine 

mdicated the presence of ,ubclinical infection b~ \1cl.:p. In 1\\0 rcport.... sheep ha\e been 

..,ho\\n to harbour r.lccP in the narc.., and lungs (Litamoi l'Iol .. 1990: !Jlil.,"e 1'1 clf .. 1(95). [n 

Ethiopia. !.heep are naturall~ resistant to clinical ccpr fhe i..,olalion ilf \l\..l.:p. ho\\c\cr. 

prO\es the roil: of sheep as resenoir of infection (Lail..emariarn 1'1 ul.. 200'"'). 1I0\\e\er. Ihe 

pathogenicit~ of the 0\ inc isolate to caprine and the role 01 .,heep in thl' epidl'J1liolog~ 01 the 

disease haH not ~el been determined (~1ekoncn. 1996). The detection of \lccP 'lpccilie 

antibodies in sheep kept together \\ ith flocks of goms could possibl~ be due !O lateral pa!:l"iag~' 

of lhe ~lccP organisms to this species. Similarl) \lccP antibod~ in ~heC'p ha"i been described 

from (CPP outbrea" areas in sheep (\1uriu II al.. 1990: Roger and Berckct. 1:)<)6,. 
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Among the ditlcrem risk factors considered on the Illult iple regression anal~ .... i ... the major ri .... " 

factors identific.:d in eFT \\cre nod group; CAII\\ and 5C,\. \\ hich could be rc"pon .,ible fix 

the di sease outcome. Whereas in the cELISA test. agro ecolog). CAll \\ .. and indi\ iuual 

floc" s (nock fOllnd in a sing le sett lement area) \,cre fo und to be important among the 

different epidelllio l og icall~ assumed risk factors. Therefore in both ca"es e\trinsic ri "" f:H:tOf'. 

t'\cept sc.: :-.. are si gnificantl~ associated and responsible for the di se.lse occ urn:nce . I hi ... ("ould 

be e:-..plaincd b~ the fact th at Ihe animal health sen icc.: \\ ould contribute in tkcn:a..,ing tile 

disease occurrence in it s part . On the other hand. the .. .,sociation of the disea .... e 10 tloc" le\l~1 

migh t be attributed to once the MccP infection is iruroduced \\ ilhin the flod then il \\ould 

circulate in that specific noc" callsing higher disease pre\alence. Frequent and mher .... e 

climatic changes \\ould predi"pose the s lIsceptible population to strl'..,sed as..,ociatL'd di .... eil<,cs 

li"e ecpp. pasteurellosis. and others and transmission occurred prcdominantl~ b~ ..,pread 

from animal to animal th rough direct contact and through inhalation of rt:,>piralor~ st.:cre tiom, 

(Walker. 1999) affecting the \\hole flock. 
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6. CONCL USION AND RECO~I~IENDATIONS 

The participator~ di\1!3Se search. que::.tionnain: sunc~ and ~c rologil.:al finding ... agreed <Inti 

indicated that (C pr is one of the majo r goat health problems in Afar pa\toral an .. ·a .... in 'onh· 

eastern part of Ethiopia. 

In the parti cipator~ assessment. CC PP. PPR and pasteurellasi" are comrlained a<; the major 

cause of morbidit~ and mortalil~ of goals in the slud ~ areas. The disea!>c. ecpr is in troduced 

in the afea main I) during re stocking of animals afte r sc\e re drought had affected li\e~tock. 

Although official reports and clinical cases of ecpr \\ere nOt obscned during the ... tud~ 

period. the serological studies ha\e 5ho\\11 that ecpr is endemic and c:\is\S 111 sub clinical 

Jc\eJ in the slud~ areas. In both se rological {('::.IS conduc ted despite dilTerence" in 

:seropre\'alnces. the~ are suggesti' e of the \\ ide occurrence and distribut10n of \ kl." P inh.·I,;tion 

in both intenention areas. The presence of CAII\\ .., had contributed a 1m in reducing the 

occurrence of ccpr through its additional ,eterinar~ "en ice impacL 

Factors such as the absence of cornrnunil~ ammal health ,\or~ers. arid dimau( (ondllion~. 

and individual noc~ and flock sizes haH' contributed 10 the occurrence and di..,trihution Il fthe 

disease. These variables \\ere responsible for predkllng the disease QutCI..lllle anJ henct' to be 

included in the final model con~lruction. 

Comparison of serological te st .... bel\\een CFT and cFLlSA ha .... sho\\n tha i there \\a ...... light 

agreement bet\\een them. though both are kno\\n to he u'led a:s diagno~tic lesh lor CCPP The 

use of CFT and cE LlSA at the same lime Increa.;,c'l the prohahilil~ llf dCI!;'dllll,; 1I1fel."llll1l 

SlalUS of ecpp instead of either o f them. Therefore. these II: ... " could be used n parallel and 

complementaril~ 10 each mher instead crone being u...,ed as a better le,:,t fl)r anolh~r bel;)U'Ie lIt' 

their ('\isting cornparati, e ad\ Jntages. 

In the present stud~ ~heep \\ere highl~ positi\c despite no clinical dl...,eJ"'c h3~ been Jett.:"ded 

or obse rved in the participalOr:. di sease search (PDS). \\ hich indicates that this species could 

be a potential sou rce of infecllon for the cau .... all\e agent. 
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Based on the tindings. Ihe follO\\ ing recommendations arc fOf\\ arded: 

• Contagious caprine pleuropneumonia \\a::. identified as one of Ihe mn'll'c(lIlomicall~ 

important disca\cs in the Afar pastoral areas. 

• Participator~ disease search (PDS) could be used in the dise<l .. e di::lgnosis and 

iO\estigation process. It breaks the barrier and acts as a bridge bel\\een the communit) 

and the \eterjnar~ professional:!.. The PDS is a po\\erful tool and Cll'>t cffer.:lI\e. and 

could be used r.:omplernentaril~ \\ ilh the modern \\ a~ of approach in disea\t: 

imestigation in the pa::.toral production s~stem. 

• Strengthening of the communit) animal health \\orJ..ers s)stem I' \er~ highl~ 

recommendd since the~ are the ones \\ ho li\ e \\ ith the Cllnllllllnil~ prl"!blellls in far 

remOie areas and e\en ("ould take imlllediate actions on disea,e olilbre<lJ.., through 

nOllfications. pre\ention and control. 

• The identified major epidemiological risk factors need 10 be further '>lUdlcd to be 

included in the disease pre\ention and control scheme .... 

• ~unher swdies ,>hould be conducted on eFT and cEII~..\ 1(''>1'> in kncl\\n cel>p 

mfected and free ;mimuls to e\alualC their speclficlI) and ..,en-:.l1l\ It~ 

• The epidemiologicalllllponance and role of sheep III eepp need, hl he further "udied 

a.., 11 could be the ..,ourr.:c: and resenoir of infection for \lecP Thcrch1fl' "hc:ep "llLluld 

be Induded in the ecpr .::ontrol and pre\ention programs dt'"')ign :lnd IInrl~mentallnn 

.. Iage ... 

• An integrated control and pre\ention cepp should be conducted through multi 

directional approaches \\hich include minimizing "Ire':> .. factor~. i'>ol,:lIll)l1 ("II" clinical 

cases, and care during restocking. \accination in di.,ease frc:e :lrea" ant1 earl~ treatment 

oj cI'ni~ I •• ~ I,) ·1, > J \ ernm nl JilJ ,' .~ J:1 . in,· ::-":I . .:il·" Tb t· JJi,') 

,lodlng stralc:g~ to\\an.h alsea~e pre\ell110n should abo need to '>trc-ngthen. 
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ANNEXES 

AllIIn I : Questionnaire for (,C PP sun e~ 

PA name -- --------- Village name----------------- Date .. ample collcc tcll ------------ -

I. O"ner"s name ---------------------. Sex------- -- --- . Age--------- -- ---. Ethnic 'clan------ ---

:2. Address: Region --- --- -- Zone ------- Dist rict ----------- Vi Ilage------ --- -----

3. T) pe of li\ estock 0\\ ned: Call ie --- ----- Sheep ------- Goats -- ------- Camel ------- ­

-L Camparali\c lise importance keeping animal species (I 10 -1) 

Disease resistance 

Drought resistance 

\ lar"e! preference 

Fconomic social \alue 

\ l ill.. meal u ~c 

Cattle goat 

j. flock. composition of goab 0\\ ned noc J...( s). 

Age pattern 
I 
<1)rs( l ) 

1 1 - 3~rs(2) 
I 
>3~rs(3) 

i\. lale 0;0 (0) 

sheep 

6. Objecti\ e of gOals J..eeping: Oair: ---- --- Cash im:ome 

- _ Production s~stem: Pastoral \Ii\cd produc tion 

8 Feeding s~ stem. Communal gra7lng other 

camel 

Female % (11 

\!eat----- - Other"--- -- --

9. Ou goats mO\t~ far from the locali(~? ' 0 (0) ------- Ye~ (I) ---------

I r~e ..... for grazing--- ----- \\atering -------trade ---- ----- culturall:\Chnngl.:---- --

10. What problem encountered due to mO\ ernenl? 

Lost -- --- . Disease contract- -- ----. Pre~ed -- - - -- --- . Other!.-----------

II What are the major goat product;\ i l ~ and production constraint"? \lemion thl..'lTI in 

accordance \\ ith their prior;t~ and economic importance (gl \ Ing I 10 the highe.')t pnorit~). 

'utrition---- -. Diseases---- . \\aler shortage- --- . \Ianagernenl-----. other,, ---
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I 

I , 

I 
I 
i 

12. \\ 'hat arc the major dist'ases in goats according \0 111I:ir dt'crc:Jsing on.kr of iJ1lportancl'? 

(giving 1 10 the highest priorit) 

1·····.· .. ·······.2-······.···· .... ·. 3 ··············-.4--··----····---. 5-····· ······-··-. 

13. What arc the respirator) diseases of goa ts? 1·····-·······-······2· ··············---. 

3 -------........ -.. -----. 4-------·· ···----------. 5---···-·· ·········-. 

No. T) pe of Respirator) Diseases (Scienti fi c name) 

I. 2. 
, 4. 

1
5 >. 

- l-
I. Vernacular 

nallle 

S) rnplOms I J - Clinical 

. Post mortem I I , 
, -----i , 

- ~ I 
: 

, 2 Occurrence , 1 
I 

, Frequcl1c) > .l 

14 Seasonalit~ I I 
5 Grcn it) 1 

, 

Prognosis 
t 

6 , 
-L-

14 . Do these di '>cases irl\ ohe sheep') Which ones? 

15. For ho\\ long do CCPP c:-..i'>l ill ihe area : \Ionths .. . . .•• -... Ycar~ .-•.••... 

16. Is the di:-.case present in ) our neighboring nod s currentl) '? Yt's (1 ) ... ' 0 (0) .•. 

17. Which age and sex group::. \\cre more affected? 

I Age group Male % (0) 

, < 1 l rs 

. > 3 )rs 

, 
.J 

I 

I 

Fcmalc%1 (1) 

18. What are the possible reasons for the source of the di sease outbn:a)...? 

Watering points .• -. Grazing point···-. Ne\\ fl oc)", Introduced-··. Gin· --. Pu rchil:-.cd ·· 

19. What measures do )Oll take to combat the disc:asc during oulhrC:<lb? 
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I. OeslOckingl saling ----- 2. Vaccination ---- 3. Treatllll;nt . .... 

4. Isolation ofafTcctcd ones ----

20. What type of dru gs do you use? 

5. Slaughter ---- 6. OthL·rs--- ··· · 

Ilow many lime ') do you u')e? 

OX) tetrac)cline-· ··-- Is it onc injection ----cost! Rx 

Penicillin··· ·-·-- - Is it t\\O times ·_· · ··_···cost/Rx 

Streptomycin----- Is it three times ----- -----costl Rx 

21 . Where is Ihe source o flreatrnent (sen ice prO\ idl:r)? 

Public se rvi ce----- Private sc rvice-----Locallrader •.. - Traditional---- Othcr~---

22. Is the \accination )O ll are lI sing helpful? Yes (I) No (0) 

23. Market values of goats and sheep 

lleallh) Sick 

Age Goats Sheep Goats Sheep 

I' M I' ' M F 1M I F 
< I~ear ! I , t-
1-3 ) ears 

> 3 years I 

24: Was there an~ traditional treatmcnt lIsed: Yes '\0 

25.lf~es. ho\\ much could il be efTccli\c? 

26. Do you ha\c the mcchanbm to 1'0110\\ up the source of infection? Ye\ 0 0 

If~cs. ho\\ could it be? 
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Annex 2. Partic ipmOf) Disease Search \lethods 

Relative imporla nce of li veslock species us ing ~bt rix scori ng method 

Indica tor::. Catt le Go~tlS 

I T otal 

Pair \\ ise com pa rison o f goats' production con!'traints 

Shee) (' a III eI 
r 

Con~(rainb Recurrenl \l ana· 

I)rou2hl ge nll.' nl 
Disc:1se~ Genetic I Feetl \\ lllering 

Recurrent 
Drouoht 
:'\ 13 nauem enl 

Gcnetic 
reed 
\\ lllerino 

+ 

Pai r "ise com parison of dis(';lSC::' of goal.'l 

--+-

-

\lange Pas leu-;Cllosis I CCPP PPR Endo· 
parasi te, 

1.,"- (lril1~ Rank 

Diseases 
.'Jan2-e 
Pasteu rcll osis 
ccpp 

; PPR 
Endo· 
parasites 
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M:ltrix sco rin g of disc:lsc s ig ns fo r di seases of goalS 

Discase signs P'ls lcu rc llos is Endo· CCP}> PP ll ~ Iall ge 

Il:lras il cs mites 

, 

Matrix scoring ofyctcrin ary serv ice prov iders in CA HW intervention a reas 

Indicators Public I Traditiona l CA H\Vs Pri, a Ie Black 
service ma rket 

, 

, 

~ < 

r ~ 
-t- , 

t- < 
~ --

Anl1e~ 3: Record sheet format 

Record Shee t N° 

o 
Z 
u .c 
• f-

I 

I PA s i SA 

U 

" 
J . 

~ -

I 

. 

Datc 

-. 
'" u 0 , 
0 

J u 
~ U 
U 
.2 -

.--- -+---
I 

I 
I 

'I 

I Sc:\ Rr.: ll1a rk -J - \1 (0) ::; 

i5 < - V V 

'-" < - --, 

I J , - -
-t- --

, 

I --
I , , -
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Annex ... • Compkrnclli FI,'\allon Test for CCPP 

Principle of the lesl 

Aeli\3tion of class ical complement 5) stem b~ <llllihod) bound to antigen rr.::-.ults in gcn(,:ration 

of membrane attack cornpJe;\cs capablc of disrupting cell membranc'>, I rthc alHibod~ is bound 

to Cr) Ih roc) Ie surfaces, the cr) Ihroe) te membranes arc disrupteJ and haclllol~ .,i., l)CC ur~, [t is 

possiblr 10 usc this reaction 10 measure serum anti bod) Je\e!., and thi ... fl''''1 i'> J..:no\\11 a 

complement fixation test (CFT), 

The principle of the test is that ifcomplement is fi:-.ed b~ antigelHHlIibod~ immune compk', 

it is lIna\aiJable to I)se the largcl cells in the indicator s)stem. In thc absenct: of anti bod) , the 

complement remains unlixed and is lIna\ailable to J)se the target celb in the indicator s~stem 

In case of negati\ C sera samples. the unbound complement reaCI the indicator (SR B( and 

Arnhocepler) result in I~ses ofSRBC b~ aCli\ation of complement 

\laterial 

• \\'ater bath. incubalOr, and agitalor. Distilled \\ater 

• l l·.,haped micrn pJatt'<;.TrOllgh, S~ringe 

• i\lultichannel and single micropipellcs, tips 

• ;-"Iale guinea pigs (complement), ;>.lale sheep 

• YC;-"I buJfer for dilution. i\lse\er's solution 

• f\mboceplor. \!ccP antigen 

• Arranged teSI sera, posili\ c and negati\e control ~era anti ,,!leet., 0 1 platt: la~ out fix record 

Pn'llara lion of red blooll ce lls (SRBC) 

I. Dra\\ blood from the jugular \cin of male sht:cp freel~ 00\\ ing into a .,~ring.r.: 

conlaining Alsever' s solu tion, lake 75 III I sheep blood in 125 1111 Alst:\l;:r'~ solution 

and ifmore blood is required. increase Ihe ,-olume in the same proportIon. 
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2. Add ~ma II amount o r c r~ ... tall inc.: pc.:nici IIi n to ~l\ oid ba ctc.: rial clltllam i nanl .... 

3. Store at +4d C. The blood can be used lo r abou l 2 \\ccks. 

4. Sheep blood for CFr should be at lea ~ 1 ont day old . 

Prcparation of hac moly ti c sys tem 

1. 1 he sheep blood is \\ashed three limes at a dilution o f I 10 by adding Vc.:ronal buffer 

(VCM) at pll 7.2 and centrifugation at 2.500 rpm for 5 minute~. Di:.card the 

supplement . 

2. Rc~suspcnd the SRBC in VCM, mix gentl ) and centrifuge as above. Repent thi.., step 

three times 

3. lake a tube ofidcntical size and hold it next to the celli rifuge tube and measure 

packed ce ll \olulllc ofSRBC. Add \\aler to re lated tube urHil YOLI ha\e reached the 

meniscus of the SR13C. Add \\ater 10 related tube until )OU hme reached thc mcniscus 

of the SRBC (volume o r SRBC in ml). 

4. Dilute the SRBC in VTivl to 2% (c.g. 2 ml packed cell \ ollune of SRBC arl' madt' lip 

to 981111 VCM). 

5 . Reconst itute the frce7e dried Ambocepter \\ ith I ml di slilled \\ater and h'q> al -.-4''(' 

The \\orking dilution of the Amboceptor is 1:1000. (AI\\a)s dra\\ the \mhClcc.:plor 

ste rile from the bolt Ie) . Mi:-.. the diluted Amboceptor proper!) \\ jth an equal amount of 

2° '0 SRBC \I, V and mi, \\ ith constan t gentle agitation (sensi ti/at ion) during 

incubation fo r 30 minu tes at room temperature. The fi nal concentration of the <;"R Be 

\\ ill be 1%. 

E \'a I Ull tion of COlli plclIl ('n I 

I. Dispense 25~11 VC~l illio each \\t.'1I. 

2. Add 25p I of complement at a sta rting solution of 1:2 in lo the liN \\ db ur ro\\ \ I, 13 1. 

C,. D 

3. Make two fo ld dilutions b~ transferring 25~tI or the com plement to th~ other \\db 

lImil A12. 8 12• C I~ ' 0 12 . 

4. Distribule 25 p of the haernol)tic s~ slem (Amboceptor + SRBe) per \\cll and IIh:uba lc 

al 37°C with constant agitation for 30 minutes. 

5. Read and record the last dilution' s column sho\\ ing complete haell101) si~ and greater 

thJn or equal to 50°6 haeillolysis of,\RB C. Take the mediulll ,1\ on('" intcrnationailinit 

[\aluate complemenl Jail) . 
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The Test proper 

rhe sera arc tested at three dilutions [ [0.120.1 /40 to final , olumc 01"25pl. Bd()I"l' dilution. 

the tc:st sera arc decomplelllcnted b) healing in a \\ater bath sc:t aI 58"C lor 30 minutc: ... The 

sera are distributed to the \\ell s and heating is done in a micro plate sealr.:d b) a micro plate 

sealer. For this purpose pre-plate is used after \\ hich the se ra arc transIt-fred to the te",1 plate at 

different dilutions (1/ 10. 1 20. 1 40) . 

The test is conducted on a 96 \\ell U-shaped micro-titre plate and the procedufe i .. a'> f(JIIO\\s: 

1. One-tenth dilution of serum to be tested is prepared b) transferring 10~11 of ,>era into 

180 pi ofVCr.. l (Veronal butTer \\ith Calcium and ~lagnesillm) in a micn.1ptah .. ' 

..., 15 ~iI VC~l is added into the \\ells ofro\\s A. C. D. L. G and 1/ and thl'> '>enc,>,,'> a 

diluent. 

3. 25 ~ll ofdiluled sera is added to the \\ells of A. B. C. r. F and (I. Good 

homogenization is made in the \\ells ofro\\ s C and G \\jlh a ll1uhichannl'l pipettc and 

25pl is transferred to the ne:\1 ro\\S 0 and G frolll \\hich 15~11 i .. di scarded after good 

homogenization. 

-I. 2J~t1 of diluted antigen is added to the \\ells ofro\\ s B. L 0.1. G and II 

5. 25 pI of diluted complement is added into the \\ells of ro\\s '\. B. C. D. I-. F. (, and Jj 

e\cludillg complement and haernol )IIC s) stem "ell ... 

6. The plates are diluted at 37"C for 30 minutes co\cred b) micro platcp)l '>"alcr 10 

pre\ cnt c\ aporatioll. 

15)lJ hae111ol) tic s)stem i~ added (0 all the \\clls, Induding (onlrol \\\.:IJ:... allJ InLubdtr.:d 

at 37"C for 30 minute'\ at con~tant shaJ,; ing u ... ing mCUbah.lr \\ ilh a "haJ,;~r 

8 The micro plates are centrifuged at 1.500 rpm for four minute" u ... ing "'lgl11.1"':l'ntrifllg,~ 

or put in a refrigerator o\ernight and Ihe rcsult~ are read 

Volumes used:-

I. Serurn = 25 ~I 

2. Ag = 25pl 

3. Complement = 25 ~d 

-1 . lIaemol~ lie s) stem = 25 ,t! 

TOIal amount = 100 ul 
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We must haw conlrols lo r alllhc pla lcs. Ma~e Ihe conlrols the .... ;II11C \ olulllc a ... Ic<,1 ... cra 

by adding equal volume of diluti on butTer. VCM. 

I. The se rum contro l:. each sample \\ ill ha, e control. 

25pVCl\'1. 25 ~tl SCHill' . 25 pI complemenl and 25 pI haetll o l ~tic <;~stelll 

2. T he Ag control 

25 pI VCt-. l. 25 pI Ag. 25 "I complcmcllI and 25 ~t1 hat!lllol~tic "'~"'CI1l 

3. The haemolyti c system control:· 

75 ~tl VCM and 25 ~d haemolytic system 

4. Tin- complement co ntrol 

50 "I VC1\1. 25 ppl complement and 25 pI haclllol~tic s~stem 

\ 'alidation a nd Results 

Va lidation 

I. Pos ili'e serum control: inhibition o fhacmol) si!. sho uld occur up 10 the c:-..pected dilution 

2. Antigen control: complete hacl110lysis 

3. Complement controls: comple te haelol~<.;is in the lirst 1\\0 \\elb (pure and 12). partial 

hacrnolysis in the third \\ell (I -I ). and tracesofhaernol)"i~ in the fOllrth \\( . .'11 (I g), 

-I . lIaernol) lic !)~stern cOl1trol - no hacmol) ~is 

Results 

Anticomplementar) comrol: there sholild he a complete haelllol) .... i" in thi ... \\cll Ifill\!. lire 

results can not be rcad. 

The degree of haemol)sis is obsened for each serum dilution. The result ... \ar) from 0 to 

+-0-+ .... from no inhihition of haclllol) sis to a complete haelllol~ si,. 

In terpretation 

In case of an acute outbrea~ of CCPP. large proportion of :>cra \\ould cumpktel) Inbibll Ihc 

hacl11 o l} :>is at dilutions abo\c I -10. In CCPP fn.:t: areas. S0111C ~cra 111a~ t:,hiblt I;ll..,~ pO ... I1I\C 

rcsults. Usually the perccntage of falsc pos iti\ cs ne' cr c'-Cecds 1% and thc..,t: ,era are "eldolll 

po~i ti\e at higb titers. 
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A complete inhibition of haernolys is at a dilution of 1/ 10 should he con"iden..'d a\ po~ili\e 

result. This type o f reaction may occur at til l: beginning of the o\l[bn:a"- Of \\ hCI1 [hcrc arc 

carrier anima ls. Full hacillolysis indicates negative result. Sedimenlation of SRBC indicates 

positive reac tions. Part ial haemol) sis at dilution II I 0 ~h ou l d be considered a ... Joub[ fut. 

eFT layout on ;I micro plate 

I 2 
, 

4 5 
1
6 7 18 9 10 I I 12 > 

A Ac Ac Ac Ac Ac Ac Ac 1 Ac AC . Ac I Ac fie 

B 1110 111 0 1'10 1/ 10 1/ 10 110 I 10 I 1'10 1 10 I 10 : I 10 I 10 

C 1/20 1120 1120 1120 1/20 1/20 1/20 1120 1120 1'20 I 20 1/20 

D 1/40 1/40 1/40 1/40 1/40 1 1/40 1140 1/40 I 40 1/40 I 40 1/40 

E fie Ac Ac l AC Ac Ac Ac Ac S S S S 

F 1110 1/ 10 111 0 I 1110 1110 1 1110 1110 III 0 An 
0 Ag Ag 1 Ag 

G I 20 I 20 I 20 I 20 I 20 I I 20 I 20 1 20 C C C C 
I -

H 140 1/40 I 40 1/40 I I 40 I 1/40 I 40 I 40 HS li S HS liS 

S - serulll control 

Ag - AllI igcn control 

( Complement cOlmo l 

liS - lIacll1ol) lie s~ stem control 

Ac - AnticomplemCIlIClf) (no antigen added) 
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Anne" 5· Compctili\ c ELI SA (eELlSA) Test 

Principle of the test 

The \\ells of the pol)sl) rene mic ro plate arc coaled wilh I'vlccP I~satt:. rhe St:ruill sam pic ... to 

be te.s. ted are diluted and incubmed \\ ith spec ific monoclonal antibocJ~ in a pre·platl.'. Thi ... 

mixture is transferred in to the MccP coated micro plate. An) nntibod~ ..,pcci lic to ~ l ccP in the 

serum fo rms MccP/gom ant ibod) immune complex. \\ bich is effec ti, 1,;1) I11<lSK s the Mc(':P 

sites. In Ibis case. the Mab cannot bind to the corresponding epitope. 

After \\ashing. allli·mo Li se IgG antibody coupled to peroxidase is incubated in the \\cll s. In 

the pn:sence of specific t\lccP antibodies in the serum to anal)le. the monoclonal antibod) is 

not fhed in the plate and the conjugme can not bind in the \\elh. On the contrnr>. the 

conjugate can bind to the monoclonal antibod). 

A ftcr \\ ashing. the enz~ me substrate is added to the conjugate form ing <t blue compound 

becoming )cllo\\ after blocking. The ilHensit~ of the colour is an im!.'!",!.' Illc<t,url.' oCthe 

proponion ofanti · \lccP antibodies in the serum sample to test 

Trs r procedure 

The manufacturer CIRAD-Et\ tVT sLippl ied operating procedure \\ ith the kit 

Tht: procedures \\ en: a ... follo\\ ... : 

I. 100 I.d of dilution buffer 2-t (Phosphate buffered saline \\ ith 'I \\ccn ~Ol \\3.., ulspen...,cu In all 

\\ells of the micro plate used as a pre-plate. 

2. 11~tI of the three control s: strong positi\e control (C P") in 13. I3~. C . C~. \\t:ak Plhlll\C 

control (C po). in 0 . D~" E •. 1:; and negali\c control (Cn) in II . II ~ \\cre ui .... pcn .... c:d in to 

rc!>pecli\e \\ells. 

3. 11~1 dilution of bur fer 2-1 \\as dispensed in to \~ell s AI and A2. 

-t o II ~d of test samples \\ere dispensed in 10 \\(~lIs A, to AI~. 

5. t\ lonoclonal antibod) \\as reconstilll lcd in Im1 of distilled \\ater. Thi s recon ... tilUtl.'d antib(ld~ 

\\ as diluted 1120 in a solution buffer 24. 

6. Additional lID ~I dilution bufTer \\as dispensed into \\clls A .1I1U A 
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7. 110 ~ tI dilu ted Mab "as d ispensed in to \\c ll s except A I and A2 "hieb \\ere la tl.'r ca lled 

conjugate contro l (ec) . 

~. 100 pi o f the test sample and Ma b mi xture was trans fer red fro m the pre-plate to Ih e coated 

teM pro\ ided b) th e manufac tu rer us ing a multi channel pipctlc . 

9 . The pla tes \\ e re incubated for I hour at 3t'C under gent le ag ita ti on. 

10. \ \ 'ash so lution \\as prepared b~ d ilu ting a \ia l o f\\ash conccntrate in 1900 ml o t'di ::, t illed 

water as req ui red . Washing was unde rt aken two limes manuali ) h) empt ing and rcli lling th e 

micro \\ell s. 

II. T he conj ugatc " as di luted 1/ 100 in dilu tion buffer 24 and 100 pi \\a s d ispensed to a ll \\e ll s. 

12. The plates \\ ere CO\ c red \\ ith a lum inium foi I. incuba ted fo r 30 mimJles at 3 t 'c under gentle 

agitati on using incuba tor \\ ith agitator. 

13. The plates \\cre emptied. \\ ashed 3 times and proper!) tapped o n clean to\\ e l 

14 . 100 ~II substrate \\ as ad ded to the plate s and the plates "cre co \ e rl.'d \\ ith aluillin ium fo il and 

incubated fo r 30 m inutcs at 370.)C. 

15. 100 )II of stop so lution \\as added to all "ells and the plates \\ cre geml) .s haken unt il th e 

co lored so lution \\ a::, ho mogenized. 

16. The res ults \\ ere read a t optical densit ) (00) 01"450 [1m after till.' pl ates \\I.'rl.' dr ied thoroughl~ 

\\ ith clean to\\c! and photo mete r \\as blanked first on air 

RC':l ding 

• Read the optical de nsi llt'" at 4 50 nm (O D.4 50), I he photomdcr mu ... t lir<..l be 

blal1 J..ed nn air. Calculat(' the IIl l'oll \ " Iut: of 111" (111 (OU o II1hihl[l(ll1) and (I.: 

controls ( 100°10 inhibition), 

PI ~ 100 X (ODCm - ODTsl 

ODCm - ODCc 

\\ he re, PI - Perren t Inh ihit ion 

ODe m - Optical Dens it~ of ~ l onoclonal coo lrol 

ODTs ~ Optical Dcns it~ o n c ::,t '> I.' rum 

ODec - Opt ic al Dens it~ ofConj ugatt: control 
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Va lida tion ('r itcri:1 

The reaction is considerl."d valid \\hcn the follO\\ing criteri a an.' obtainl."d: 

./ The 00 CIll must be between 0.5 and 2.0 (pre rerabl ) 11I:arl.O) 

./ The 00 Cc must be inferior to 0.3 

./ The PI o fCn must be inferior to 25% 

./ The PI ofC P'" Illllst be beh\·een 25 and 55% 

./ The PI of CI)- must be between 55 and 85% 

Interpretation 

.:. Sera with an inhibition percentage 10\\ er than 20% are considered negati\ c . 

• :. Sera with an inhibition percentage bet\\een 20 - 25% are considered doubtful. 

.:. Sera \\ ilh an inhibition percentage greater than or equal to ~ 5°o ar\." con..,i dered 

to be positi\e. 

cE LISA Test Layout on a ~licro plate 

' 4 
~ 

[ 2 
, 

5 6 7 8 9 [0 > 

A I Cc Cc [ , 2' 
, 4 5 6 7 8 > 

J3 CP·· Cp·· [ I : 
C Cp·· CP" 21 

D I Cp' CP' I I 

E CP' Cpo 4[ , 
, , 

F ' Cm Cm 5[ [ 

~ G I Cm 
-. - ~ 

C111 6 1 I 
II Cn en 71 

, I 

Cc: Conjugate control (\\ithout serUlll. \\ithout ~lab = 100% inhibition) 

em: Monoclonal control (\\ ithout serum = 0% inhibition) 

CP··: Strong pos iti\e serllm control 

CP+: Weak pos iti\ c serum cont ro l 

en: Negalh e serum control 

• : I. 2 . .... 80 sera samples to be tested. 
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CU RRICU L UM VITA E 

Na m e 

Plaer of birt h 

Sex 

H.cligion 

~Iaril;ll s tatus 

Nationalit y 

Gczahegn Eshete Be~ cne 

Jamrna \wreda. Degal lo 10\\11 . Sml lh \\'0110. Ethiopia 

[vlalc 

Christian 

Singlt.' 

Ethiopian 

Academic Backgrollnd 

Grades I - 8 : Oegallo Primar~ and Junior School. Jaml11a. Dcgollo 10\' n. South \\ 0110 

Grades 9 - 12 : \\ ' fO Sihcen Technical and Vocalional Sccol1dar~ Schno1.Dt.'::,sie 

Uni\ crsi ty Educat io n 

199~ - 2000 

200~ - 2006 

Doctorate Degree in \'eterinar~ !\Iedicinc. Addi') \haha I l1i,er..,il\ laL"lIlt~ 

ofVcterinar~ ~kdicinc. Debrc 7cit. I- Ihiopia 

~Iasterof~cicnce Degree in Tropical Vct~rinar> Lpidcl1liolog~. Addio .. \ haba 

UniH'f'iil>. facull) ofVcterinar) I\h:dicinc. Ddm: / 11. r thi\)ria 

Papers prod uced 

\ thc ... is for the requirement. to attain the dcgrc~ of do.: tor 0 1- \ t.:tcrinar~ IllcdKinl.' 

Title: Preliminary Suney o n Heal th SI:lt us of 'G:lri ' llIul ci' in :tnd around Bahir 

I)a r to\\ n 

A thesis for the reqlliremenllo attain the degree of \1aslcr ofScicnc\;' in 1 ropical 

Vetcrinar) ~kdicine 

Title: Sero log ic:1I :lIId Part icipato r~ Epidemiologica l S Lln. {'~ of Cnnlagioll " Caprill e 

Pleuropneu monia in Afar Pastora iis t Areas, No rth-{'ast Eth iopia 
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\ \lork e xper ience 

- 2000 - 200~ : Field Officer at Zone 5 Agriculture: Department. Dalifagac. AI~lr National 

Regional State 

Ccr lifi c:1 1CS 

Training of Trainers (TOT) 011 Communit) Based Animai l lealth Sen icc (PACE. I.:.thiopia) . 

• :. Integrated Usc of Database Management and Geographic Into rrnalion S~ .:-otelll 

(G IS): Techniques lor Improving Coordina tion of Emergenc) and 

Recover) Agriclilwral Inten entions (F AO. Ethiopia) 

Language Profici ency 

Amharic: Ver: good in reading. \\fiting. listening and speaking 

English: Vcr) good in reading. \\ riling. listening and speaking 

Afaraf: Good in reading and \\ riting. but fair in listening and "peaking 

Other skill s and E:\jlericncc 

Planning. lonitoring and E\aluation ofColllmunit) Dri\cn De\clopmerH I>rojcc is 

Animal Ilcalth I nlen enlion.:. - Ass.eSSlllcnl and L\ aluation at bcfon:. III id-term and aller 

the projects phase out periods (Farm Africa. FAO) 

Emergenc) Drought and Recover) Projec t Coordinator (supportcd b) World BanI-. ) at 

Dalifagae Worec/o. Alar Region 

Addresses 

P.O.Box: 159. South \\'011. Dessie 

E-mail: gezahegn97ii~ahoo.com 
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