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ABSTllACT 

For assessing the prevalence and di stribution of contagioll s bovine pleuropneumonia (C rlPP) 
in NOrl h-Western Ethiopia, a cross-sec tional questionnaire s urvey and sero-epidemiological 

investigation has been conducted in 11 selected districts o f AWl and Western Gojjam zones o f 
Amharn n,;gion . The questionnaire surwy and se rum sample collecti on was co nduc ted from 

February to August 1997. 

The purpose of the questionnaire was to assess the produc ti on system. preva lence and 

economic importance of major cattk diseases. occurrence of bovi ne respiratory di seases and 
measures wken to deal with il. The questionnaire \\as given to a IOta 1 of 39 farm ers. 

Accord ing 10 the questionnaire, the farmers ha ve described bovine respi ra tory cli s~ast! using 

various local names: Samba (2 1%), Sal (5<)%), Woziwuz (10%), Zihon-Wotetic (5%) and 
Aslig (5%) and il was rank~d as a major veterinary problem. About 41 % or the intl.'rvi~\\l,;d 

have reported the seasonal occurrence of the respiratory disease problem. Thl' major sou rcl.!S 

of the disease outbreak were reported as grazing cont act (5 1 %), social facto rs involving cauil' 

movement (3%). \\bile o thers (abou l 41 % ) did not specify them. t-. leasu res lakL'n in case of 
outbreaks: T reatment using antibiotics (69%). vaccination (23%) and traditio nal llle:l~llrl:S 

(8%). 

A total of' 2 140 seru m samples have been ~olil'c tcd for the scm-preva lence st ud y illlcl tested 

with the standard CFT. The me,m sero- prc\'alenc~ for villages <Inti districts was found to b ... 
19.3 + 12.0% and 22.2 + 24.6% respecti vdy <Inc! the mean for att samples was estimated to be 

17.3 + 1.6%. The minimum and ma .... imulll sere -prevalence observed for vi Ilag,l.!s and districts 

was 0 and 77.5% and 7.3 ~md 66.3%, respecti\ely. 

The mean sero-prcvak:nce for Awi and \\estern Gojjam zones \\as found to be ~7.J + 3.2~Q 
and 12.0 + 1.7% and this difft..:rence was stati:-.tically highly s ignificant ( ]l<O.OOI). "I he mean 

sere-prevalence fo r highland, mcdium altitude and lowland agro -climatcs was recortkd as 

follows: 8.1 + 3.2%, 13.7 + 2 .2% and 27.3 + 3.2% respectively and tht!se diffcn:necs \\cre 
sIatisticalty significant: lo\\land Vs highland ( P<O.OO I). 10\\land Vs ll1l'diunt altitudl.' 

(P<O.OO I) and medium altitude Vs high land ( P<O.OI). 

Analyses orthe resu hs based on th~ offic ial C OPP outbreak report \\as made. The mean Sl'ro ­
prevalence for olLtbreak areas, lor suspected areas and l'Or areas con::.idercd frec \HI S 27.3 + 
3.2%. 17.5 + 3.9% and 10.1 + 1.8% respectively and this differt'llce. was found ~tatisticatt y 
significant: Outbreak area Vs suspected (]l<O.OO I ). ou tbreak Vs free (P <OJ)O I) and suspectcd 
Vs free (P<O.OO I). 

Further analysis basl.!d on the year of last Cl1P P vaccination recorded and sta ti ::.tically 
s ignificant difrc:rence W<lS fuund between years up to 1991 and aCter 1991 (p<O.OOI). rhe 

mean sere-prevalence for 1990/91, 1992/93, 1994/95 ami 1996 onwards \\ as found 7.3 + 
3.2%. 16.2 + 2.5%,21.5 + 2.8 and 17.5 + 5.3%. 

There was no statistically significant diffl.!rence (p>O.05) recorded in the variolls agl' groups. 
but there was statistically significant difference (P<O.05) bet\\een males and fcmales. males 
were found sera-positive more frequently than females. 
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To follow the objel.:tivt: of asst:ssing the efficiency 01''1'1-44 freeze dried monovaknt vacci ne 
and the level and duration or post vaccinal antibodies , a vacci nation trial has been conducted 
on 77 cross-bred cank in Oebre Ze it rt:seareh farm. Using eFT, antibodies due to vaccination 
have been detected seven days after vaccination , reached peak values at day 28 and declined 
from day 35 onwards up to day 49 of the experiment and none of the animals reacICd on Jay 
56 and 63. The max imum sero-conversion recorded was 80% with CfT. On the olher hand , 
the C-ELISA detected vaccinal antibodies on day 14 PV and an tibodies pers isted up to day 
21. None of the animals was showing posi ti ve reaction on day 28 PV until the end of the 
experiment. The max imum proportion of sero-positive animals recorded \ ... ith thi s test was 

64% on day 21. 

Comparing crT and C-ELl SA, a t01a[ o f 31 50 se rum samples including samples colkcted for 
sero-prevalence study. samples collected during vacc inat ion trial and PV samples from 
Andassa and Mcteke[ cante breeding ranches were tested using bOlh 1ests. Compari son was 
made on confidence interval of means, calcula ti on of their obse rved proportional agret:ment 
(concordance) and agreement beyond chance (kappa values) of the t\\'o te5lS. Abou t 85% of 
the village means and 73% of district means were found o verlapping indicating Ihal the 
variation in Ihis respect was much due to chance. The mean concordance for all samples was 
85.3 + 1.2% and Ihe mean kappa va lue was found to be 0.30 + 0.20. The minimum and 
maximum kappa value reco rded was 0 and 0.78 respeclively. 

Based on the results of this study, CBPP seems to be a major concern in North-west Ethiopia 
and hence implementation of immediate control measures, Slll.:h as vacc ination have b~cn 
proposed. In addi ti on, further study on the preva lence and distribution of the di sease. ill th~ 
country, comparison o f the serolog ical tests, improvement of thl: national wh:ri nary 
infrastructure and education of livestock owners are suggested. 
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I . I N TROD UC TIO N 

Agriculture is thl! mainstay of the Ethiopian economy. Over 80% o f the populalion is engaged 
in agriculture. Agriculture accounts for about 45% of the gross domestic product (G OI)) and 
85% of export earnings. Livestock cont ributes 16% of the total GOP, 30%. of agricultuflo! and 

12-16% of export e<lrnings comes from skins and hides. 

Livestock plays a critical rok for Iht: majority of the Ethiopian population. Domestic animals 
are mainl y used as draught animals. for crop produc ti on and transport , for production of mil~. 
meat, hides <md skins and manure. Apart from thi s, domestic an imals serve as risk diversion , 

and accumulation of wealth among the fllral communi ty. 

Ii has been said that Ethiopia's cank poputation is Ihe largest in Africa . rangi ng tenth in the 
world. However. li\cstock produCli\ity is marginal due 10 poor genetic potential. traditi onal 
management system and diseases. Contagiolls bovine pleu ropneumonia (C13 PP) IS a major 

killer disease prevalent in the country. 

CBPP is regarded as the second most important disease of caule and the incidence of the 
disease is increasing in the con tinent of Africa, mainly in East Africa (Nathathe, 1992; SylJa el 
ai, 1995). The disease has be~n r('ported in 24 countries in Africa including Ethiopia and is 
conside red to be the main hazard next 10 Rinderpest. Although a thorough epidemiological 
investigation has nOI bt:!.'n lmdenaken and the magnitude of the damage is not yet cstablisht::d. 
disease ou tbreak reports from 1991 10 1995 indicatl:d that s('\cral epiLootics in thl.' south. 
south-wt!st, west and nonh-\\esl regions orlhe country have been registered L'ilch )"car. 

The highest record \\as in 1993. when 29 outbreaks were reported (t-.. IOA. 19(7). Due to the 
insidious nature of the disease (iceherg pilel/omel/o/!) such official data do no t necessari ly 
convey the extent of the problem caused by C[3P P in Ethiopia. 

The epidemiology or CIJPP is characteri zed by the occurrence or sub-acute and symptomle.ss 
infections ,\hich is insidious by nature with disseminated foci. The disease does no t spread 
rapidly and the persistence oflatcnt carriers or "Lllngel's" i.e. iniected animals Ihal have bet:11 
recovered bUi still harbor tht! pathogen in lung abscesses or "sequestm". Spread of the disease 
is predominantly associated with callie Il1O\t:ment th,l! makes its contro l difficult in Africa 
(Masiga and Domenech. 1995: Masiga el al .. 1996 and Tulasne et 1I/, 1<)96). 

Research carried OUI 011 CI31>P in Europe and Africa provided a detailed kml\\ledgc 
concerning its d)namics. aelio logical agent, and ba~ic imlllunological principles involn;d. 
Development or ne\\ vaccines based on allenuated AfmmSC slrains helped to carry out disease 
control activities by wide-spread vaccination campaigns. Vaccination using the at\(.'nuatcd 
strains is still the onl) available tool for Ihe contro l of CI3P P in Africa Uvlasiga I! I al .. 1996: 
Tulasneelal,1996). 

Attempts 10 eradicale Cl3r p from Ihe African continent faces many obstacles: 
• The available vaccines arc conferring immunity up to 6-8 months in vacci nated subjt:cts 

(Abdalla, 1975), up 10 12 months (Atang, 1968 and 1<)69; Dyson and Smith. 1(75). up to 
IWO years (Masiga and Read, 1972: l>.lasiga and Windsor, 1975; Masiga and Domenech, 
1995). 



• Occasiona lly vaccinatt:d animals contracted C13PP as a direct c fl i::c t of vaccination. 
Vaccination may ind uce severa l unwanted local reac tions in vaccina ted animal s. In some 
a reas anaphy lac ti c reactions occurred in calli e that were being vacc inated with egg 
adapted vacc ine appl ied fo r the second and third lime (Dav ies and Gilbert, 1969a and 

1 969b; Masiga and Mugera, 1973; Chalmcrs, 1975; Dyson and Smith, 1975). 
• Regarding practi cal and effi c ient techniques 10 detect the latent carriers, CFT is more 

speci fi c but less sensi ti ve to de tect chroni c carries and the techn ique is cum be rsome 
(Dash iruddin el aI., 1994). ELI SA on Ihe other hand is sa id to be more scns iti ve but less 

specific (Onovi ra n and Taylor~Robi so n, 1979). 
• A high percentage o f CDPP in fected an imals have no detectabl e clin ical signs and 

therefo re, the disease is frequent!y m isd iagnosed and mishandled (A tang, 1969; 13lanco u, 

1996). 
• Poor quaranti ne and cau le movement contro l legis lation. 
• Lack of data on tbe eco nomic impact of the di sease (Masiga el fll., 1996). 

OlE recommended tht: Crunpbell and Turner complement fi xat io n lest ((' 17'1') as a d~pc ndabl e 

serological diagnost ic test fo r C 13PP. Recen tl y, a competiti ve enzymc linked imlll ullOSorbc ll t 
assay (C~ELlSA) employing monoc lonal antibodies (MAb) has been developed by C I R.A D~ 

EMVT to substit ute the fo rmer. The tcst is currentl y under eva luati on in d ine rent Ali·ican 

countries. 

Vaccination has been considered as a st rategy fo r the cont ro l of CI3PP in Eth iopia. Despite 
concerted effort by the vete rinary departmcnt o f the MOA \0 cont rol the d isease through 

vaccination, CJ)P P still persists in several regions probably duc to no madis m and 
transhumance, limited vaccinat ion coverage, financial constraillts and also absence of 
effective policies for regional d isease control program. 

Current survey data in North-west Ethiopia revea led that C 13PP causes cOllsi,k rable ~c(Jnomic 
losses \0 callIe production through morbidity and mo rta li ty and \\ arranting for s~rious 

attention. 

The objectives of th is study were: 

I. To assess the prev.:licnce and distribution of c npp in Weste rn Gojjam and Awi Zones 
of Amhara Region. Ethiop ia. 

2. To measure the rcsponse, kvcl and duration of vacci nal Abs in emtle vaccinatcd with 
TI - 44 freeze dried monovnlent vaccine. 

3. To compare C FT and C~EUSA for the diagnosis ofCI3 PP. 

2. LIT E RA T U R E It E V I E w 

2.1. Dc s cripiio ll o f t h e o '·ga n is m 

2.1.1. Taxono m y 

The mycoplasma causing CJ)P P is belonging 10 the class Molticutes. order Mycop lasma ta lcs. 
family Mycoplasmataceae, genus Myco plasma and spec ies Mycopl nsma mycoid~s suh 
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species Illycoide~ small colony varial1l (AlIIIIIISC) (Cart er and Changcappa, 1991: Nicho las 

and Bash iruddin, 1995). 

2.1.2. Mo rphol ogy nnd S tainin g char:lc(crislics 

The mycoplasma organism~ IHlve 11 0 cdl wnll and consequently arc plastic and highl y 
pleomorphic. The l:e ll is con rined by a lipoprotein plasma membrane and occurs in a variety 
of fo rms indudi ng spherical or pear-shaped l:cJi and ril:tmcntous st rUl:tur<.!s (EgwlI t:f a/.. 
1996). Myco plasmas in smears ha vc the shapc o f co(.;cobaci Jii. cocc i, rin gs, spirals and 

filament s. 

They stain poorly with the Grams ~Iaill altho ugh Giemsa staining is useful. They ran ge in s ize 
from 0.2 to 0.8 pm in uiamelcr, wilh variable Icngth depending upon the form. The genome is 
a double stranded DNA molecule (Provos t ef a/., 1987; Egwu el a/., 1996). 

2.1.3. C ultural feature s 

Nutritionally, the mollicutes are an extremely fas tidious group or organi sms, be ing dcpend.:nt 
on their host for a large varicty or organic nutrient s sLlc h as vi lamins, nucleic ac id pr.:c ursors, 
amino acids, ratty acids ancl lipids. The large number or amino acids requir~d by mollicuteS 
refl ects the li mi ted syntheti c capability of th is organ ism. The organi sm requi res 1111."clin 
supplemellied wi th uraci l, thymine and guanine ror nucl ~ic acid sY lllhesis (N icho las and 
Bash iruddin. 1995; Egwu ef (II., 1996). 

In addition Ibt! organism is unable to synthesize or alter the chai n h.:nglh o r the ratty ac ids 
required for phospholipid sytllhcsis. which thcrciore, must be pro\ iJ~d by til t.: growth 
medium. Stero l, which makes up 20% of the metllbran~ lipids. i ~ n::quired by all mollieutes 
except for spec ies of Achdoplas ma and Ast roplasma. 

Cholesterol is the sterol usually prov ided in the mediulll , but OI h.:rs such as cho lcstilnol and 
ergosferol can be substiluted . Glycerol is requi red by mycoplasmas for the synthl:s is of a­
glycerophosphate and thus glycerides. The polyamines spermine and sperm idine. although 110t 
essential, appear 10 stimulate th.: growth of mycoplasmas in ddined medium (Ca rt.: !" and 
Changeappa, 1991; Nicho las and Bashiruddin. 1995; Egwll l!1 l1l., 1996). 

Most mollicutes. including MmmSC grow faculatively in anaerobic ami aerobic environrn':l1ts 
at a pll of 7.6 - 7.8. They lIsually grow well in sealed liquid broth cultures . especinlly ifth.: 
brolh level is a few inches deep to allow the presence. of oxygen or air gradient. Mycoplasmas 
fe rment glucose wi th Ihe production of acid from anaerobic metabolism, but other energy 
sources, including fruclose, are utilised as well. Glucose supportt:d highl: r growth rat.:s than 
did olht:r sugar sources, evcn Ihough these sugars wert.: preSl: tH in saluraling conc.: tllratiotls. It 
therefore appears that glucose lIlay have a role in metabo li sm, in th!.': regu lation or synthcs is or 
other sugars, in addition 10 providing iHl energy source (N icholas and Bashi ruddin, 1995). 

The MmmSC unlike MIIIIIILC slrains, do not ferml:nt sorbitol, ~Ire less rcs istam to 
streptomycin and thcir growth is less st imulated by tht: presence o f fermctHable substrates. 
MmmLC strai ns digest casein, liqudyi ng insp issated serum and surviv ing longl:r nt -15°C. 
Unlike small colony strains, the "'mlllLe poss~s the cnzymes a -g lucosidase and ornithine 
transcarbamylase (Nicho las and l3ashiruddin. 1995). 
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2.2. Co nt ll g i fJ lI s b ov in c picur o llll c ullionia (C BP!' ) 

2.2 . 1 . De finiti o n 

copp is a disease of callie characterized by extensive sero-fibrinous plcurisy and oeuel1l<l of 
the interlobular septae. Septicaemia is frcqucntl y followed by localization in the thorax with 
extens ive supportive lesions involving the lungs. pleura and pericardium (Provost el 01., 1987: 
Seifert, 1996). It is one of the list '"A" diseases ("A6") registered by the OlE (OlE, 19(6). 

2.2 . 2. Eco n o mi c s i g ni f i c an ce 

CB PP is one of the major plagues of cattle caus ing heavy losses in many paris or the world. In 
afTected countries enormous losses are experienced each year frolll the morbidity and 
mortality of animals, reduced production and working performance. reduced fertility, cost of 
control programmes i.e. vaccination campaigns, quarantine and restriction on callIe trade elc. 
Mortality ranges from 30-70% and morbidity lip to 70% (Provosl et oJ., 1987; ler Laak. 1(92). 
Losses due to the chronic illness arc difficult 10 assess. It should be noted that economic 
evaluation of losses due 10 COpp has not been performed systematically throughout Africa 
(Masiga and Domenech, J 995; Masiga el (fl.. 1996). 

2.2.3. C lini c a l p i c tur e 

The incubation period is uncenain anu can last from a few days up 10 several monlhs 
depending on the resistance level of the animal and intensi ty of expos un.:: . The discasl.!" takes an 
acute, sub-acllte to chronic cou rse. The acute cou rse is fotlowed by a chronic stage which may 
lasl for yea rs (Iunger). 

The majority or cases arc sub-cli nica l. Thl.! clinical symptoms start \\ ith the charac teri stic 
short, dry cough which becomes more and more painful. This is a consequence of multiple 
serous cellular bronchopneumonie foci in the lung and il is llecompanied by a moderate risc of 
body temperature (-W°C). The respiration becomes more frequent and aggravated. feed intake 
and milk production an.! reduced, the animals arc listless wi lh a staring. Iuslrcless coat and 
Ihey become emaciated (Seifert, 19(6). 

According to Provost ci. III. (1987), Ihe incubation period is poorly ddillt'd in health) callie in 
con tact with infecled callle and ranges from 20 to 123 days. Masiga el al (1996) reporkd lor 
natural in fecI ion incubation periods of three 10 six weeks or longer and about three weeks lor 
experimental infection. 

In endemic regions. 13% of cases arc of hyperacute form, 20% of Ihe aClIte lonn and -J 6u' ll or 
Ihe sub-acllte form. Approximately 21% of animals are resistant 10 the disease (t-. lasiga ell/I., 
\996). 

I-I ypcr:lc utc form 

This form occurs during the onsel or till o utbreak and death may be all thai is seen. In !)ome 
cases the animal may die after one 10 three days with no signs of pneulllonia. Death may fl!SUIt 

from asphyxia, toxaemia or hean allack (Masiga el (lJ.. 1996). 
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Ac ute form 

This is the fo rm that is usually obscrved, particularly in the carl y stag~ of an outbn.:ak. The 
first abnormality noted may be an increase in body temperature and moderate n:spi r<ltory 
signs, such as polypnoea amI a dry painful irregular cough. The posture of the animal may be 
sti fr. After a few days, the temperatu re risC's to 40°C or higher, accompanied by a drop in milk 
yic ld, anorex ia and cessa ti on of rumination. At this stage, chest pain is evident. 

Affected animals are reluctant to move, and stand wi th the elbows abducted and th~ back 
arched, the head extended and the nostrils dilated. Brea thing becomes short and rapid and a 

moist cough may be presi:nt. In severe form of the disease , the mouth remains widely open 
and may contain foam and mllcoid disl.:harge from the nostrits may occur. 

Exercise may aggravate the respiratory d istress. In rarc cases diarrhoea occurs. Auscu lt ation 
reveals pleuritic friction sounds during the aClltc inflammatory phase and i11r.:n. during the lata 
stages, fluid sounds or moist gurg uling rales ar~ observed (Mas iga el aI., \996) . 
The mortality rate varies between 30 and 70% depending on the level of res istance of the 
respeclive breed. Shaw (197 1) in Zambia has reported 70% morbidi ty. 60% mortality and 
15% recovery with an incubation pr.:riocl of eight weeks. Similar opin ion was reported from 
India (Karislma, 1969). 

S ub -ac ute and sy mptoml ess form s 

Subacute and symptomless forms are very fn.:qucnl and arc charal.:teriz~d by mild signs. or no 
clinical signs at all. It is hnown that animals with Ihese forms are able to transmit the infettion 
and so it is possible that th~y are the most dangerous of all (Masiga el a/.. 1996). 

C hro ni c form 

The common signs revealed are: mild respiratory distress on exercise, violet and prolonged 
cough, intermittent fever and chronic emuciation (Masiga el tI/., 1996; BtalH:ou, 19(6). 
Regeneration of the le~ions may occur after sl· \t: nd weeks, but full recovery is cxcr.:ptiunaL 
Sequestral ksions and pleural adhesions remain. On the other hnnd Masiga er (/1 .. (1996) have 
reported that after about 36 months the lung lesion may gel slcrilc and depr.:ndi ng on its size 
there might be complete healing. 

2.2.4. Lesions 

J"la crosco pic 

The essential lesions are located in the lungs and pleura. They arc almost invariably unilatl!ral. 
without predileclion for one s ide or the other, and arc often in the posterior part of the cheSt. 
The pleura is thickened at the stage of dry plcurisy. Acute inflamlllalion is accompanied by 
serofibrinous exsudaH.' (up to 30 litres), tbe colour of wh ich is amber and blood tinged. 

The exsudate coagulates readily upon con tact with air. "Omeletes" of fibrin arc often louml 
floating in this fluid, or allilched to the parietal pleura and the lung surface. Ilcpatismion. 
hypertrophy of bronchial lymph nodes, and infiltration or connective tissue hav\.: br.:en 
reported (Provost el ClI., 1987; Egwu d Cll., 1996; Blancou, 1996 and Masiga el al.. 1996). 
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Microsco pi c 

Dilatation of the peri lobular space, in tra-alv~olar oedema, thrombosi s, perivascular 
organization, necros is were considered pathognomonic, infiltratio n of ncutrophils and 
macrophages have been reported (Provost ef al., 1987; Egwu el al.. 1996). 

2.2 .5. E pid e miolo gy of C BI'P 

Aetiology 

corp is caused by MmmS'C, which belongs 10 one of the six closely relnted mycop lasmas tl1m 
make up the group ca lled "the Mycoplasma myco ides cluster". This includes 1\-'IIII1IS(', 
MmmLC, Mycoplasma mycoides subspecies capri (MIIIC), Mycoplasma caprico//l1I/ subspecies 
capricollill/ (Mc(), Mycoplasma eapricollllll subspecies capripJlelllJl{lIIaiae (MCCP) and 

bovine scrogroup 7 (1lotzel Cl al .. \996). 

The Mycoplasmas in this group are pathogens of catllc, sheep and goats and share many 
immunological, biochemical and genetic properties, which leads to difriculties in diagnos is. 
MmmSC and bov ine serogroup 7 are pathogens of cattle and MIIIIIILC, MIIIC, Mec and Mccp 
are pathogens of sheep and goats (Dcdieu ef al., 1994; Hotze! ef 01. , 1996) (Tab le I). 

Strains of the causal agent vary in pathogenici ty and infec tivity in dirrerent epidemics. and as 
well in the same epidemic depending on the momc.nt of isolation (Provost ef lIl., 1(87). 
MIIlIllSC and AlmlllLC arc generally indistinguishable by in vi tro sero logica l tests but they 
dirfer in their sensitivity 10 heal and streptomycin , in their proteolytic activity, il bitity to 
ferment sorbitol and A,flllmLC posses tht: enzymes a-glucosidase and ornithinc­
transcarbamytase (Smith, 1984; Egwll ef lIl., \ 996).(The differentiation be tween MIIIIII's'(' and 
MlllmLC is indicate Table 2). 

Table I. Members of tht: mycoid cl u s ter g r ou p pathogellic t o 
catt le s heep and goats • 

Group Name Type strain Disease Majo r host Other host 

I MmmSC PGI CI3PP Cank Goat , sheep , Buffalo)· 
~ --YG - -

MII/III/.r peritnnilis 
septicaemia Goat , sheep Catt le 
polyarthritis 

Mill clIpri PG3 pneumonia GOal 
arthritis 

Mm capricoll/l1I C-k id pneumonia 
anhritis Goal , sheep Cru ti e 

~-

-
mastitis 
-- -- -

II MCCP CC IlP Goa ts 
Serogroup-7 PG50 art hritis Catlie 

mastitis 
calf pneumonia 
-Source. Nicholas and l3ashlrllddlll, 199):· artlfic lC1ll nfectlon 
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T able 2. Somc differe n ces betwe e n MmmSC and MmlllLC 

Characteristi cs 

Mean colony size 
Broth turbidity : optical densi ty 
Liquefaction of insp issated serum 
Casein digest ion 
Sorbi tol fermentation 
Ornithinc transcarbamylase 
a-Glucosidase 
Thermal swbility at 45"C 
Streptomycin resistance 
Mycoplasmaemia in mice 
Electrophores is of Asn l digests of PC R 
products with primers 450/451 
Digestion of DNA by Mbo! 

Dpnl 

SC Iype 
0.99 mm 
0.14 
weak 

Sensi ti ve 

+ 
+ 

Two bands 
+ 

LC Iype 
2.26 IllIl1 

0.4 
+ 
+ 
+ , 
+ 
Resistant 
+H 
• 

Three bands 

+ 

ty p es 

Source: Bashiruddin el al., 1994, Nicholas and i3aslulLtddin, 1995, * Most strains 

Modes or tra nsmiss io n 

Sou r ce of infection 

The main source of inf~ction under natural conditions is the exc retion of nuggc- IYPc droplets 
by the coughing animal. Newly intCctcd cattle can harbour the mycoplasma in the pharyngeal 
reg ion and act as source of infect ioll. Clinical cases are responsible for the spread of infecti on; 
although some believe thai "I lingers", that is chronic carriers, may break down and shed 
organisms into the bronchus and then into the env ironment. Urine, fOdal Ouids and nasa l 
discharge of sick animals can present a source of contag ion (Mas iga el a/., 1996). 
Transp lacental infection of calves was reported in East A fr ica (A lang , 1969). Wimbor el (II. 

(1972) have reported the isolation of J\4I/1/J1S'C from tht.: fetus of unvaccinated pr~gnant dams 
which had been in con lact with experimentally infected animals and this shows that that.: was 
transplacental transmission or the organism. Additionally , Regalia ef al (1996) have r~ported 

the isolation and identification of MIIIIIISC from bull semen and sheat h \\ashings and 
suggested its great importance in the transmission of the d isease. 

The chief type of infective material is the pleuropneumonia" lymph" which exudes from the 
cut lung or acculllulatt.!s by ex udation within the pleura l cav it y. In acute forms of the disease, 
the excretion of infective material is considerable but in sub-acute and chronic forms, 
excretion is less abundant, irregular and sometimes absent. 

While respiratory excretion is the prime source of transmission, there is a certai n degree of 
mycoplasmaemia during the early kbrile stage, which renders other organs infective such as 
the brain, liver, kidney . Iymphnodes, uterus , fetus and fetal membranes. In Ihis respcct urine 
may also be importalll, for considerable numbers of AfmmSC have been recovered from urine 
(Bygrave el al., 1968; Masiga el al., 1972b; Provost ef (I/. , 1987; Seifert, 1996). 

Masiga et al. (1972b) have reported another method of transmission quott:d as "urinary tract 
to nose transmission" and have indicated that the sexual behaviour of callie is a predisposition 
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fo r this type infection. During micturition splashing of the urine gives ri se to small droplets 
which can be inhakd in th~ same way as droplets of bronchial secret ion. 

Sequestra are usually closed, but an occasional pulmonary sequest rum may opcn into a 
draining bronchus, with the dangerous epidemiological consequences of excretion or the 
causal agent. The cycle of infection is completed when the carrier emits aerosols causing 
infection of disease free animals in contact w ith the carrier (Lloyd and Etheridge, 1983). 

Invasion of the blood suggests the possibili ty of transmission by tick vectors, with the. creation 
of a natural reservoir of infection and the possibili ty of repeated initial sensitization of catt le, 
the disease then being elicited by direct contact (Shifrine el (1/., 1970). Ilowcver, th is initial 
sens itization was reported bcnclicial as ;t induces better production or protl.!ctive antibodies 

when· the host is expos\!d to future infectioll. 

Catt le fed on hay experimentally infected with the Gladysdale strain had developed 
complement fixing antibodies and a positvc reaction to the comparative intradermal test bu t 
no animal died from CB PI' . When they were killed, some animals had unequivocal lesions of 
the disease and isolation of the MmmSC was made. Contact transmission to other sllsceptible 
animals rrom these hay red animals was also reported (Windsor and Masiga, 1977; Masiga 
and Domenech, 1995). However Seifert (1996) has reported that neither ingestion of infected 
fodder nor direct exposure to diseased organs will cause transmission of MmmSC. 

Modes of infection 

The disease is tranSmilled by direct contact, over small distances by infec ted coughing 
animals, emitting flugge-Iype droplets from the mucous membrane of pharynx, trachea and 
bronchi and from saliva. Microdroplets from infected urine may be transported by an air 

current. 

Natural transmission of MIIIIIISC occurs through drop let infec tion ei ther from caule with 
clinical disease or from sub-cl inical carriers (Jungers) which pass the organism on to 
sllsceptible animals in close contact. The droplets may reach as far as 20 mete rs or more 
(Provost el (I/., 1987), 50 to 200 meters Uvlasiga el (I/., 1996) and inft:clion is facilitated by 
crowding the animals around watering places or in a pen or paddock (Seili.:rt. 1996; Masiga el 

"/,, 1996). 

Pathogenesis and p;lthogcnicity 

The MmmSC is a pneumotropic microorganism strictly adapted to bovines. lIS pathogenicity 
can be measured accurately only by administration in aerosol form into tht: bronchi or animals 
previously unexposed and kept umkr well-controlled conditions. In this casl.! tht: stra in ~ C:1Il 

be c1assilied as hyper-virulent or hypo-virulent, requiring inocula of 102 ami 10'.1 
mycoplasmas per IllI of culture, respectively. In addition, a test for mycoplasmat:Jl1ia in mice 
may be a guide, particularly in identifying vaccine st rains (Provost el (// .• 1987). 

Ilowl:ver, inoculation experiments have to take into account a certain number of viruknce 
facto rs inherent in Ihe organism itself. These concern the strain, colonial morpholog.y, nUllIbl.!r 
o f subcultures and age of the culture. Certain severe and rapidly spreading ep idemil:s are 
caused by hyperviru lent, lentogenic strains. [\ seems that vi rulence declines as thl.! disease 
evolves. In contraSI 10 exaltation of" viru lence by passage, Ihis is an instance of" spontaneous 
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attenuation, perhaps engenden.:d by tb~ iH:quisition of spontaneous immunity form~d during 
indistinct and inapparent inkctions. Sirains thus show difTen.:nt degrees of vi rul ence li'om the 

momelll of isolation (Provost ell/I.. 1987 ). 

The mechanisms by which mycoplasmas cause disease is poo rly understood. [t is Illnught tl1m 
a galactan produced by MmmSC has a pathogenic role like Ihe endo toxin of grn m-ncgative 
bacte ria. It is also suggested that accumulat ion of mycoplasmal metabolites lllay contribute to 
cytopath ic effects and ti sslle da mage (Nicholas and l3ashiruddin , 1995). Mas iga and 
Domenech ( 1995) have suggested that the development of les ions are an e ffect o f the direc t 
mul tipli cation of inhaled infective drop lets and immunological reactions. 

Gourlay and Shifrine (1965) and Knkom a cl (I I. ( 1973) have considered the :l lltigcnic 
similarity between the normal bovine lung tissue and MIIIIIISC galm;tan leading to autn­
immuni ty. II was suggested that the bovi ne lung is immunologically IOIr.: rant \0 a gal actan­
containi ng immunogen; if this tolemnce breaks lip some dl!gree of auto-imJllunity should be 
expected. Evidence suggests Ihat galactan itself is toxic, or is a componr.:rH or a soil/ilk tDxin, 
and capable of causing necrosis and st rikin g connccti ve tissue reacti ons in cattle in Ihc 
absence of the mycoplasma. This induced tissue response, s illl ilar to that ser.: n in seq uestra in 
chronically infected animals, may protect the mycoplasmas from the host defenses. 

It was suggested that the amount o f galactan produced by a strain of ;\/IIII11S(' was dirr.:ctly 
proportional to its virulence and that the KII) J Vaccine strain was avirulent becausc il 
produces less galactan than the virulent G laclysdale strain (Nicholas and Oashiruddin , 1(95). 
Garcia e{ (II. (1989) as cited by Nicho las ;'Ind Oashirudclin (1995) h;l\e recorded that MmlllSC 
strains were generally morc cytotoxic than AllIIlIILC slrains. particularly 011 bov ine endothdial 
and embryonic lung fibroblasts. 

It is assumed that a diffusible tox in produced by MmIllS(' stimulates fibrinous granubtion 
tissue proliferation resul ting in capsule formation around infected nccrotil: tissuc. A 
carbohydrate ga lactan, the major Ag of MmmSC inc reases s imilarly to thosl.! of the cndotoxi ns 
of gram-ncgative bacteria. Apparetltly immunologicall) induced cell damage and <llltoimrnunr.: 
hypersensitivity reactions are both involved in the development or ksions. Additionally 
agglutinating antibodics we re as well sllspected to cause local lr.:s illllS (Sd fen. 19(6). 

An essential part of the pathogenesis is thrombosis of the pu lmonary vessels, probahl) prior \0 

the development of pneumonic lesions (Lloyd el al.. 1975). Thrombosis, perivascular 
organization and necrosis are pathognomonic lesions of COPP. Death results li'olll anox ia 
and/or toxacmia. The induction of auto-immunity and hypersens iti\ ity reactions sr.:c rns 
essential for the development of lesions (Masiga el al .. 1996). The fibrino us exslIdatl.! present 
in infections pro tect them from antibody and ant imicrobial drugs and Ihe removal b) mucosal 
secret ions contributes to chronicity. 

Tulasne el al. (1996) have reported abo lit the mechanism by which /1/ myel/it"-.r ,\ /Ih\,/Jel'h" 

capri invades the lung alveoli and have suggested that this invasion tool-. placc a~ '-1 result of 
Ihe interaction of this organism with the ciliary activity of the epithelial cells. It produces 
hydrogen peroxide (anOlhcr pathogenic fal.:tor) which inactivates the ciliary activ it) of 
ep ithel ial cells and hence the organism is abk,to adhere to alveoli rnacroph.:lges \\ithollt being 
engulfed. Rosendal el til. (1995) on thc other hand have reported Ihl: produclion of cytokincs 
and citric oxide by stimulated macrophages durin~ in fecI ion wi th MmmLC. 
In short , the pathogenicity and pathogenesis of MmmSC can be sU lllmariz!.!d as bdow: 
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• The majority o /" the mo llicu tes are cell-surface parasites which rarely invade or enter the 
ci rcul ation and arc generally confined to the mucosa l or ep ithelia l surfaces lining the ora l 
cavity , synovial tissue or urogenital tract, as well as lu ngs of ndult catt le. 

• Th rombosis as a resu lt of an unknown endotoxin have bcen suggested. 
• Activation of host immune system leads to auto-immunity thereby causing 

immunopathological damages (N icho las and l3ashiruddin, 19(5). 
• AlmmSC produces ll1ycoplasmaemia and can be fou nd in nUlllerous sites including the 

kidneys, li ver, Iyphnodes <mJ brain and can cause high morbid ity and mortality (Nicholas 

and Bashiruddin, 1995). 
• Accumulation of metaboli tes k:ads to cy totoxicity. 
• I lydrogcnperoxide production during glucose and glycerol oxidat ion leads to the 

speculation of oxidative damage (Miles, 1983; Tulasne el 01., 19(6). 
• Ga lactnn itself is toxic or a component of soluble toxi n, and capable a/" causing neeros is 

and a sui king connective tissue response in callie in the absence of mycoplaslllHs 

(Nicholas and Bash iruddin, 1995). 

Antibodies against khllmSC cross-react with pneumogalactan isolated frolll normal bovine 
lung and it was suggested that the phenomenon might playa pari in the pathogenesis of CB PJ> 
(Gourlay and Shifrine, 1965 and 1966). 1\ study conducted by Ihese au tho rs indicated thaI 
callIe which received immunc/ hypcrillllllune serum prior to the inoculat ion of" virulen t 
AlmmSC did nOI develop "Willems" reaction but they d id show lung les ions; indicating that 
possibly the antiserum had ··sensi ti zed" the lungs to subsequent infection with MIIIIIISC. 

"Willcms rCll ction": This is a subcutaneous swelling which develops into a hard librotie 
mass, which can grow into a horn like structure after vaccina tion with ath.:nuateu 1\1111111,\"(' 

vaccine . It has been called "Willems reaction" whell a Belgium \t:tcrinarian Ilatm:d Willems 
has observed and reported hi s linding in 1850 after subcutaneous inoculation of CBPP 
infected macerated lung tissue into a bovine animal. This tissue reaction has been cOlls idered 
as unwanted result of vncci nation against CBPP. On the othr.:r hallci. it has been reported as an 
indication of the immunogenic capacity of CB PP vaccine (Tulasne el (1/ . \996). 

Fac t ors llss oci ill Cd wi lh epid c miulo gy 

Agent factor 

The organ ism can survive for a year in frozen, infec(r.:d lungs. Prr.:sl:rv<ltion in liquid Ilh.:diuJl1 
is difficult to quantify. because it depends on pI!, as a result of the harmfulness of acid for 
mycoplasmas. As a rule, broth cultures can be stored ror 1-4 months at 4°C. I-rcezing of 
cultures has no immediate harmful crfect. Paradoxically , freezing may even enham.:e the titre 
of cultures, as consequence of rupture of pseudomycelia. 

A temperature of _20°C. or beller -300 e or -70°(' enables the organi sm to be kept for sl!vcral 
years , although the titre falls by 1 or 2 log uni ts. It is also worth not ing Ihal repeated freezing 
and thawing destroys mycoplasm;:ls suspended in water, but it has no r.:f1"ect on mycoplasmas 
sll spended in normal saline or olher i:--olonic or hypertonie :--ol ution . Ultravio let r;ldiatilln 
inactivates cult ures with n loss of lOb [oglu in 15 minutes. (Provost et of., 19X7). 

Despite the lack of a cell wall, placing the organisms in a hypotonic solution or even di !>lilled 
water is not followed by immediate lysis at freezing point , although it Jocs occur at 3rC . 
Inversely, the organism can to lerate an osmotic pressure six times its own. with on ly sligh! 
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loss in viab ility o f the culiure. The pre!:icncc of bivalen t anti tri vaknl ca ti ons has a protl.:r.:li ve 
effl!cl (Egwll er tI!., 1996). The relative resistance 10 osmotic shock is <lH ributabll.! to the hi gh 
chok:slero l con lent of the cytop lamic membrane, which forms bridges bctw!.!cn phosphol ipid 

molecu les, facilitati ng defo nnation of the membrane. 

Wetti ng agcnts, saponin and digitonin lyse M/III1lS'C~ as do bile and bile sa lts (including 
sodi um desoxycholate, a t a concen lwtion of 3 x 10') M). All Ihe o rdinary anti septi cs are 
active, 1% phenol sol ution for 3 minutes, 0.5% formaldehyde solution for 30 seconds, 0.0 1% 
mercuri c ch loride.: so lution in I minute, ca lcium hydro xi de so lut ion in kss thnn 5 minutes, 
ether in less than 5 mi nutes, O.OO-l% mericllrichromc in one hour. From its activi ty as a 
weHing agent, alcohol has no errect, and the same is true for boric acid. 

Other fac tors which affect viabili ty of MIIIIIISC vacci ne, have been staled by Lloyd, ef 01. 
(1974). Some types of rubber stoppers we re highl y tox ic to i\!/JII11SC vacc ines. Loss or 
viability was greater when the vaccine was stored in small er bo tt les and this was rl!lutcd 10 the 

relatively greater air space. 

Environmcntal fac lo rs 

The resislnncc of AlmmSC \0 cnvironmcn!al factors is low, lind it i~ capablc of survi ving for 
only 2-3 days in tropical regions, and rathcr longer (1-2 weeks) in tempcratc fl!ginns. The 
tenac ity of MmmSC is ralher low, Slin rad iation and unusual ciis inlcClants destroy it quick ly. In 
'lymph' it is inac tivated wilhin 240 minutes at 45°C, 60 minutes a\ 50°e, 5 minutes at 55°C 
and 2 minutes at 60°(' . Suspended in normal sa line, it is inactivated in 2 hours ,1\ 45°(, <Iud 
immediately at 47°C (Provost el of. , 1987). The relative sensiti vity of fluid cultures 10 heat is 
important in the case of live CBPP vaccines in flu id lorm, because they IllLlst not be exposl!d 
to excessive heat, particularly in tropical cou lltries (Egwu el a/.. 1996). 

I ntercurrent diseases 

An intercurrent disease, such as Rinderpest in Africa, frequentl y brings about thl! same Iype of 
synergistic-pathogenic combination. Subsequent vacci nation runs the risk of producing a 
similar situation. Thus, tbe lise of capriniscd Rind erpl.!st virus vaccine considerably illl.:rl.!ascd 
the reactions to CI3PP. Simi larly, anthrax vaccine can "reactivate" a weak Willems's reaction 
induced by an attenuated strain of MmIllSC, with the development of a fa tal Willem:. reaction 
at the s ite of Ihe first inoculation, despite the presumed existcncl.' of immunity. 

Efficacy of bisec vaccine (C BPl' vaccine wi th Rinderpest vaccine) was compared Wilh that o f 
mono vale III va('cinl's, and there was no evidl'ncc lhat Ihe sl!rological response to tl11.." dual 
vaccine (Rinderpest and CBPP) was in any way less than tbat of I.!iilll.!r ngl'llt givl!11 alone and 
no clinical disease was t.ictl!cted nncr inconwct challenge. 

After subcutaneolLs challenge thl! dual vaccinated groups were.: simihlrly suscl.'ptihk likl.! 
animals of unvaccinated contro l groups ~lI1d unlike animals of the group vacci nated onl y with 
/LI/1//JISc. This wou ld indicat~ that the Rinderpe.:st virus component of the d Lial vat.:cinl.! 
interfered wilh the ability of the MIII1II5iC component to induct.: a fully ctTc('tivc immunc 
response (Jeggo ef at .. 1987). It was suggcstcd that the Rinderpest component of thl! bisl'c 
vaccines has an immunosuppressive effeci to the local lymph nodes uf the si te oj" inoculation 
and this can be avoided by <lpplication of the two vacc ine.:s separatdy at dincrent sides of the 
body_ 
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The app licat ion of combin!.!d v<tccinl.!s has a signifi cant disadvantage. It has b~t:n proV!.!1l that 
the r~quired concentration of antigen has to be increased in proportion [Q th!.! compon~nt s of 
the antigen contained. Consequentl y, this vaccine should contain three times the amount of 
antigen or each single componenl. This requirement is limited by the desirable vo lume of dose 
and possible side reactions (Windsor el til., 1972). I3rown and Taylor (1966) have r!.!ported a 
similar observation regardi ng a lack of immunity when both Ri nderpest and CB PP vaccines 
were inoculated in a vacci ne cocktail and that protective immunity si milar to inoculation of 
either vaccine was obtained on ly \vhcn they appl ied at different inoculation sites. 

I-lo st factors 

Species affected 

Under natural condition CBPP affects species of the gl.!nus: Bo.\' ((llIrus (catt le) and /)0.\ 

illdiells (zebu) and both are equally susceptible (Masiga and Windsor. 1974, and 1975; Masiga 
ef (II , 1996). It was considered except ional to detect the infection in bison (Bi.\'on hison) and 
yaks (Bopoephaglls grwmiens) in zoos (Shifrine and Domermuth, 1967; Shifrine l'1 til.. 1(70). 

Egwu el al. (1996) have reported that goats and sheep are susceptible only ullckr L'xpe rinl!.!ntal 
condit ion. 11owever, on the other hand, I3randao (1995) and Regalia el al. (1905) have 
reponed the isolation and identification of MmmSC in goats from cascs of pneumonia and 
rarely in mastitis o f sheep under natural inf't!c tion. But til(! ro le of small ruminants :1S a 
reservoir for CBPP has not been dl.!monstrmcd. 

It has been reported that the domestic buffalo (Hubalus hub(Ilis) is sllsceptible. and that 
outbreaks occur among thi s spt!cics in Assam ( India). The African wild buffalo (,\'YIICel'W 

colfer) is not susceptible, but experimen ts on thl.! feral buffaloes of Northern Australia have 
shown that introduction or infective material directly into the brondli is lo llowed by a 
respiratory disease, but the subsequen t course ofthc disease was found to bt,.' ubortivc. and the 
animals were not infective lor other buffaloes. 

A unique case, amI thus of doubtful validity. was the provocation of "Wilkms n:acti~)J1" in 
young roan antelope (lIipPo'I'aglls eqllilllfs). Despite the detec tion of com plclllL'm li xing 
antibodies to MI//II/SC in the gnu (Gorgo/1 ((IlIl'iIlIlS), sLJbcutancou.s infection of thes!.! <tntciop!;.s 
was not followed by any reaction (Provost el (/1 . . 1987). On the other hand, under natural 
condition, detection or complement fixing antibodies ill wildebeest <lnd hippopotami \\ as also 
reported (Shifrine and Domenech, 1967). 

Ilowever, Seifert (1996) has reponed that lInd~r natural condi ti ons antibodies to Almlll,)'(' have 
also been found in African buffalo (Syncerlls ClIffer). Impala (A),peeero,\ me/(IIuplIs) and in 
camels. EgwLJ and Aliyu (1997) have reported that out of 58 catll~ls scnl logically te.stcd \\ith 
dot enzyme immunoassay and western blot tests 7 (12. I %) and 6 (6.8%) o f the camels were 
found sero-posit\e. but none of'them were positive with the standard CFT. 

Breed factor in natural diseas~ flnd following vaccination 

Among zebu, some breeds are remarkably resistant to C I3P P, and thes!; indmk SOlllba. the 
breed of coastal lagoons or Benin, <lnd the small Cote d'ivoire breed. The Massai bn:l.!d of 
Tanzania is equally resistant, and 80-85% of them reCover without trl'atn1!.!nt. whe reas the 
European breeds and their crosses are more susceptible. 
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In Zambia there is a high degree of inli.:ction umong Barotst: and Mashu lumbive brc\!ds, whi le 
in tht: Sudan, by conlraSI, almost 40% of zebus are resistant 10 expcriml! l1lal infection. Among 
catt le, it was found Ihat the Dutch and Flamish cattl e of Europe were more Sltsccplibk thun 
Swiss, whik at present day , Kenyan Jersey catt le are flffec ted more often than Friesians. 
N' l)ama cattle of Guinea seem to be more suscepti ble than the zebu and cross bred N' Oam<1 

of Senegal (Provost fa tlf .• \987; Sei lert, 1(96). 

In .A.ustralia, dairy cows of Anglo· Nonnandy breeds were more susceptible to e.x perinwnlal 
infection than I krdord breed caule. As ,I ru le, taurine cau le are morc susceptible than zebu, at 
least in Afri ca. Thus breeds of the Benin COHst and the Cote d ' 1 voire, repo rted 10 bc res istant 
to trypanosomoscs. devdop part icu larly severe reac ti ons to the inoculation of infective 
'l ymph ' . or strains of MmmSC which are slill pathogenic. Thi s finding has led some 
laboralOries to prepare separate vaccines differing in residual virulence fur thL' twO breeds. 

Nevertheless, Curasson (1936) as ciled by Provost ell/f., 1987 expressed the oppositt: opinio n: 
application o f Willems' s method in both West Africa and Europe at the end of tht: las t century 
was fo llowed by high post vaccinal losses among zebu, up (0 5% compared wi th bardy 1 % in 
Europe. Kouri callie o f Lake Chad proved to be no more sensitive Ihan the zebu of thl' same 
environment. \\lh ik v<lcc ination in Central Africa showed thaI N'Dama and Baol/le calli\.' did 
not develop greater reacti ons than zebus inoculmed with a rdati vd y p,nhogenic: egg·cullu re 
vaccine, provided ihat the inoculation was perfo rmed correctly. T hert:iore, it is inad visable to 

dra"" up stri ct rules. 

The apparentl y higb resistance of zebus has been ascribed to contamination uf the 
environment, which con fer:::. on progeny il certain acquired resistance, sustainl!d by suct:essivc 
reinfections. No immunogenic proo f has been ofTered to confo rm Ihis supposition. ' I hI! 
concept of an average level o f breed susceptibility rt:mains usdul , with IInport<lnt 
consequences for vacc ination campaigns (Provost (!i at.. 1987: Seifert. 1996) . 

Age fac tor 

In the natural disease, the susceptibility curve is sigmoid in shape with three phases. An initial 
phase o f susceptibility in unweaned animals \\ hi ch develop a ni) mino r h::sions of tendons and 
joints, and absence of the severe pulmonury fo rm, a subsl!qlh:nt phas\! o r moderate 
susceptibil ity, graduall y increasing until 12·1 8 months o f age. and a fina l phase o r full 
susceptibility, which explains the choice o f cattle over two years o f age for experill1l'nts on the 
virulence of AfmmSC. The mechani sm of thi s variation is unknown. and sero logical testing 
does not provide a satisfactOry explanation o f the acqui sit ion o f spontaneous. occult imtllunit) 
by an imals in contact \\ jlh in fec ted nnimals. 

Similar vari ations wcre i'ound in bo th , expcrimenlal infection anti vaccination . It is true. as 
stated by Will ems ( 185.t) und cited by Provost t!1 li t ( 1987) lhat cal \'es up to six months or 
age respond povrl y to the inoculation o r virulent lymph, deve loping no more than s light, 
transient oedema and numero us cases of polyarthriti s develop I1S a consequcnce. To thi s may 
be added cases o f coronary val vular di seasc nnd myocurditis, encoulltered amoll g ca lves less 
than three months old . At a latcr age, hcirers respond weakl y to vaccination, but n~ vcrthe k."s~ 

become more resistanlto experimental illli.:ction than adult cows. Anal vsl!s of basel ine dat:J in 
the Sudan indicale that older animals were found more sl!ro-posilve lIs ing CFT than thl! 
younger age group (Zessin el af. , 1 9 ~5 ). 
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Masiga ,md Windsor (I 978) hav~ recorded in two separate experiments [hclt o.:attle over three 
years of age were more resistant to CI3PP [han younger animals. !\ simi lar finding was 
recoded when different ag.e groups were expe rimen tall y challeng.ed and death was cons idered 
as sole criterion of response. The explanat ion given was that ag.ed an imals completi ng their 
physical development and hence can res ist beller than younge r animals. 

Masiga and Domenech ( 1995 ) on the the other hand have reponed an nge difference III 

clinical disease and noted that young anima ls sufTer from articular fo rms and adult animal!:; arc 
more susceptible to pleuropneumonia. Provos t el 01. (1987) as cited by Nicholas and 
Bashiruddin (1995) have reported the higher sera-prevalence in aged animals than in you nger 
animals . The explanation suggested was associated with maturation oj" the immune system as 

age increases. 

Indi\ idual factor 

In Australia, il has been found that aged dairy CO\\S are more sensi tive to both vaccination and 
challenge infection than steers. Ilowcvcr. this rule include numerous exceptions from g.rou p to 

group in each type of cault!. Thus some adult dai ry cows wcre as sensitive as stc0rs. \\hilc. 
inversely, certain steers were as sensi tive as Ihos..:: cows class ifi..::d as being It'ast sensitivc. 
Such variation in scnsiti\ it)' of a gro up is far from remaining constant. and seems to follow 
unpredictable cycles (Provost el al., I987). Immunity in CI3PP depends upon an inlo.:rphlY of 
humoral and cell mt:diated immune fat.:tors: 

I . Both types of immunity ba\ e been used for diagnostic purposes: sero logical tests. 
mainly CFr for detection of humoral antibodk-s, and skin testing for demonstrating 
cell mediated immunity (Cr.-II) (Lloyd, 1967: Etheridge el al . 1976: Garbn L'l (It, 
19878 and 1987b and Regalia l!.I (I/ , 1996). 

1. Immunosuppression caused by trypanosoma infection has been reporh:d. Caul!.' 
infected wilb T vivax produce less corp complement lixing an tibodies and 50U,'u 
succumbed to experimental CB PP infection \vhen compared tn uninfecled controls 
(Boarer, 1973; Windsor erll/ , 1978; Osiyt'mi er a/., 1985). 

Type of busbandq 

Type of husbandr) afTects both epidemiology and aetiology. anJ may be thc cfltL'ial factor. 
since CBrp is predominantly rdated to the 111Q\ emrnt of animals. Areas comp!t,tdy frer.: from 
infection can adjoin endemic areas if then.: is 110 movement OfCHlt1c bt:t\\et:n th~lll . It i:) both 
true and false that CI3PP is a disease of nomadic or at lea~ t tmnshumnnt cailic. In fact, in 
tropical Africa the disease occurs especially in that segment of fanning populations and 
breeders, who ha\c lillie experience of li\ estock husbandry (Prm ostl!l at" ~ I C)87). 

Nev.ly introduced caltle are likel) to pay a hem') toll to Jbl..'ases revealing the exi~tlCncc of 
carriers in the nomadic call ie, and thus ~parking off the disease in the recipient h~rd . J his 
establishes a surprising contrast between the apparent mild course and 10\\ incidenc\: of the 
disease among nomadic caule, on the one hand. and the severi ty and cata:) trophi c nature of the 
disease in ureas populatr.:d hy farmr.:d caulc. 

Local husbandry practices in sahel ian Africa involve compact grouping of herds during 
grazing, mixing with other herds at watering points. and confinemenl at night within small 

14 



enclosures cllld such conditions are eminent ly favorable for in fect ion. Tht: imcnsity of 
infection is low in sahel ian regions, where herds are spread o ut, Ihe ai r is dry, and the seXl:S 
are kept separate. Under these cond iti ons the disease may persis t for a long time. on ly 
becoming evidem when the animals arc moved, new s tock in troduced or an imals e}'changed 

between tribes or traded (Sci fen, 1996). 

Clima t e and season 

These cond itions a re Illore impurtant for the way in which they a neel the type or husbandry 
than any direct efrect on the d isease. Act:Ord ing 10 T urner (1953) as c ited by Provost ef til 
(1987), a dry climate diminishes the risk o f spread, because in fct: ti\ e aerosols rrum in rected 
cattle evaporate rap idly. and the pathogen is inac tivated by ul trav iolet rays. [n regard to the 
disease itself, once establ ished and regard less of' racial suscept ibility, its severity is iden tical 
in dry or humid climates. Season seems to playa role in stimulating inject ions. pa rt icularl y 
tbe rainy season, when the animals are exposed to coo l down pours while reeding. 

Dennis (1986) has rev iewed the im po rtance or s udden changes in weather condition and nowd 
that changes in temperature and relative hum idity brings a change: in tht: survival and 
virulence or the organism and changes on the resistance of the host. The role of reed ing has 
not been examined experimentally as an aetio logical fac tor. In general, nut rit ion seems to 

have only an anc illary role ( Provosl ef al .. 1987). 

Geographical distribution 

CBrp was widely spread umilthe midd le or the 191h century: Its area of distribution has since 
been reduced considerably by sllccessful applica tion o r control lllL'aSUres. The only areas 
which have never been affected are South America and Madagascar. NUI1ll:fOUS t:oLlI1t r il:~ have 
been able to eradicate the disease, such as the USA in 1892 and Austra li a 1973 (Provost d ai , 
1987; Masiga and Domenech, 1995; Masiga ef al., 1996). C J) PP is no\\ con lincd to the tlm:t; 
continents: Europe, Asia and Africa (Tabk 3). 

Europe 

The oldest data on the prevalence or CBPP go back to 1713 when tht; disease occurn.:d in 
Germany and SwItl-crland. In the 181h ct.:lllUry. CBPP was introduced into most I:uropl:an 
countries and there were great economic losses. In the 19th century. Veterinary sen iecoS were 
established in lllallY European counlries, including the Netherlands, because orthe pn:oSenct..' of 
CB PP and Rinderpest (1' ... lartel 1'( (I/. 1983 as cited by ter Lank , 1992). Europe had bcen fr~c­
from the disease since the beginning of the century. but it has returned in the form of 
persistent outbreaks in southern Europe namely Italy and Portugal and at the border or Spain 
and France (Blancott, 1996; Masiga ef (//., 1(96). A C13PP cpisod!.' occurred after the tirst 
world war in German) by imported oxen rrom Romania (llussd, 1961). 

A si a 

CBPP is endt;mic in the r.. l iddle East and certain r~gions of East As ia. According to tel' Lank 
(1992) and Masiga el til. (1996) CB PP is spr~ad from Australia t\) A:.ia and \ViiS n:p0rll:d in 
Mongolia, Chilla (Tibet), Bhutan, Nepal, India . Bangladesh, Myanmar and Kampuchea. 
Sporadic outbreaks in imported callie occur in the Middle East: Yemen. United Arab 
Emirates. Saudi Arabia. Ku\vait, and Lebanon. 
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Af ri c a 

It has been reported that CJ) PP reached Afri ca during the colo ni za ti on pr.: riod whr.:rr.: it 
continues to occur with changing extension in a belt which reach(:s from 18°N down to abo ut 
the equalor where it spreads in to the hot, humid regions o f the continent (Se ifr.:rt, 1996). CRrp 
has been introduced into South Afri ca in 1854 and from there it ex tended to other countries. 

The origin o f CO PP in Central , West and Eas t Afri ca is obscure and it has ber.:n suggested that 
the in fection was introd uced by zebu catt le when they first migrated to the African continent. 
There is a suggestion that CI3PP was introduced into East Africa from India by the arm y of 
Field Marsha l Napier when he invaded Ethiopia in 1867-1868 (Masiga ef al.. 1996). while 
Tulasne et a!. ( 1996) have reported that the tradit ional practice of provoking "Willems 
reaction" was red iscovered by Wilkms in 18 54. This indi catr.: that C BPP had ber.:n r.:x isting in 

Africa before 1854. 

According to Masiga and Domenech ( 1995) and Mas iga ef al. ( 1996), C BPP was prcs(: nt in 
24 African countries and the epidemio logy ofC S PP in Africa is dominatt.:d by four lilctors: 
• cattle are the o nly species affec ted , th ere is no rese rvo ir in wild animals, 
• clinical cases or chro ni c carri ers arc th t.: us ual sources o r infection, 
• direct contact and catt le movements playa vc ry import ant role in the mai ntcnancl..' and 

extension of the d iseasc. 
CBPr has a numbe r of supporting fac tors: nomadism, pastora li sm. geogra phic. soc ial and 
economic fac tors (I3oJske e l al.. 1995; Masiga el al., 1996) 

Table 3 Su m mary of wo rld wide di s t r i b u t i o n of C B P P , 
Continent Countries with e BPP report 

Europe Italy, Spain, P0I1uga l, 

Middle East Yemen, United Arab Emirates, Saudi Arabia. Kuwait, and Lebanon. 

East Asia Mongo li a, Chi na, Bhutan, Nepa l, India, Bangladesh, ~vlyan rnar. 

Kampuchea, and Tibet 

Africa Angola, l3en in, Botswana, Burkina Faso. Cameroon. Chad. Cote 
eI'lvoire, Eritrea . Eth iopia, Ghana, Gui nea, Kt!nya. Mali, Mauritnnia. 
Namibia, Niger, Nigeria, Rwanda, Somalia, S udan. Tanzania . Togo, 
Uganda and Zaire. .. - -Source. Nic holas and Saslmuddlll 199), Maslga and Domenech 199) . 

Ethiopia 

According to disease outbreak reports. CBrp is \\ iddy spread in differen t regions of Eth iopia. 
Outbreaks and enzootic sit uations in the western, south-weste rn and north-western parts Il l" the 
coulllry were reponed fo r severa l years (Yigezu ef (I I., 1996; MOA) 997). i\ total of ahuut 76 
new outbreaks and 594 deaths due tu COPP have been registl! red b) the MOA bctwr.:t:n 1991 
10 19~ . A tOlal of 330.350 vaccinations have becn perfo rmed: 265.276 doses \0 comra l 
outbreaks and 65,225 doses as prophy lac tic measures (MOl\. 1997). 
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2.3 C ontrol and c radi c;llion 

2.3. 1 Oi ;t g no s i s 

C l i n ical di :l g n os is 

Consideration of species affected, CBPP is 10 be suspected in an cnch.::mic zone whenever 
general illness in cattk is coupled with pleuropneumonia. Sudden onset o f high fewr, litll in 
mi lk yield, anon:x ia, cessation of ruminatio n, severe depress ion, lag behind <l tra vt! lling group 
supports this suspicion. Coughing, at fi rst onl y on exercise and chest pain li re \,!vidcnl. 
disincl ined to 1ll0Vt!, standing wi th the elhows Oll t, the back arched and heml l.!x tl.!nded, 
shallow respiration which is rapid and accompanied by ex piratory grunting an; typical signs 
for C BPP. Pain is evident on perclission of the chest (Blerk el aI., 1966: l3 yg ravl.! el al.. 11)68; 
Blood elai., 1983; Provos t el aI. , 1987; ter Laak, 1992: Seifert. 1996; Egwu el (fl. , 1996; 

I3lancoll, 1996; Masiga ell/I., 1996 ). 

However, Rega li a el al. (1996) havc reported that the cl inica l symptoms lllay he maskl.!d nnd 
the classical signs Illay not bl.! manifestl.!d espec ially in Europe wher~ thl.! m'lllagl..!l1l~ l lI of 
callie is more intensive with good housing, feeding and cxct;!ssive lise of antibiOlics. 

Po st mor l e m t1i ag n usis 

The pathognomonic lesion is the characteri stic type of lung hepatisation found ill this di sease. 
It s significance is always supported by finding ex tensive pleural Il.!sions and ;lhundant 
plemitic tluiJ . Lesions afe l:o nfined 10 the chcst cavity. There is thickening and inllammation 
of the pleura oftcn with heavy deposits of fibrin and one o r both lungs mny be partially or 
completely affected with marked consolidation. Affected lobules sho\\ various ,u't!ns or gni) 
and red hepatization and the inter lobular SCpta are greatly distended with scrol ibriniolls 
exsudate, ihe classical 'marbled' lung of this disease. Under thc microscope the vasc ular 
lesions o f thrombosis, perivnscular in filtration and Il l.!c rosis are pathognomonic (l3krk d aI , 
1966; l3 ygrave I!I a/. 1968; Karishna, 1969), 

Lubor;l l ory di ag n OS i s 

Iso lation or AlmmSC is fo llowed by identi fication of the pathogcn by cxaminJllg its 
biochemical properties with sero logical confi rmation, by growth inhibilil)n rlnd/or 
immunonuorecencc tests wit h monospecilic conjugates. Tl;'sts fur ci rculJ ting ami bodies or 
ant igen (galactan) in serum, plcuropneumonic lymph or organ homogenate can hc considerl.!d 
for the diagnosis ofCI3PP (Atang, 1968 and 1969; 13 ygravc er (tI., 1968). 

Samples for identification of the agent 

The s<tmpll!s to be taken from li ve animals arc nasal swabs. broncho-a lvtoJar \\t\shings t)l' 

pleura l nuid obtained bc tween the i h and glh ribs by puncture. S<U l1pJcs to bl.: takl:1l at 
necropsy are lung lesions, 1)Jl1ph nodes and pleural nuid. Direct l:xnmina tion of till: l:x5udatl! 
or smears is possible, but requires great skill. 

When dispatching the samples to the laboratory it is advisab le to usc a transport medium that 
will protecl the mycoplasmas and prevent prol iferation o r other bacterin (heart infusion broth 
wi thollt peptone and glucose. 10% yeast extract. 20% serum, 0.3% ilgnr. 500 ill/llll pl'nicillin. 
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thallium acetate 1:7,000). The samples must be. kept under co ld conditions: -I 4°C for a ft:w 
days or frozen at or below -25°C for a longer period (Buttery, 1967; Caner ~lI1d Ch<lugc;:lppa, 

1991 ; OlE, 1992), 

Exa minati o n of path olo gical samp l e s 

Direct diagnosis can be periormc:d on the exsuuate or on lung smears, tither without :.ta ining 
under a phase contrast-microscope or afu:r May-Grucllwald-Gicmsa (ivIGCi) staining. This 
direct examination requires great skill and should be considered as indicative only. A n 
indirect fluorescent antibody test (IFAT) can also be performed o n Ih~ smears us ing hypcr­

immune serum against AlmmSC and labeled anti-IgG. 

The test is satisfactory whcn applied to pleural fluid sme<lrS but less so \\ ilh lung SI1lCflI'S due 
to considerable non-speci fic i1uorescenct:.. Ilowever good rcsults can be obtained using lung 
smears coumerstained wit h Erichrome black (Nicholas ami Bashiruddin, 19<)5). An agar gl:l 
immunodiffus ion (AGIO) test can detect the speci fic ci rculating Ag (galactan ) preSl' llt at the 

surface of AfmmSC. 

Microbiological diagnosis 

Culturing 

As culturing of .\/1111118(' takes sevaal days, dcsiccalion 01" the solid medium should hI.: I illlitl'd 
b) dosing the pClrid ishcs hermetically or by lIsing controlled humidi!) incubators. I he 111l'liw 
should contain a basic medium based on hean infusion or peptone (TrYPlose from Difi:o llr 
rrom Oxoid), Difco yeast extract 10 provide group B vi lamins (I %). antibody-fret,.' hlHse SL'rLllll 
10%~. and se\cral otht'r components such as g lucose. gl)cerol. DNA . L·cysteine und rallY 
acids. To avoid growth of other bacteria. inhibi tors are necessary: Penic.:illin ml{1 th allium 
acetate. The media can be lIsed as broth or sol id mediulll with 1.0 to 1.2% <I!::w.r (Buttery, 
1967; O lE. 1992: Tulasneel a/.. 1996). 

Sero l ogical diagnosis 

The specific Ag (galac.:tan) which occurs on the surface of .\/lIImSC can be detected readil) 
during the clinical stage of the disease, while distributed widcl) throughuut Ihe hody. 
including blood serulll. I) mph , lung nuid , pericardi<ll fluid and urine. For this pUrp03l' Ihl' 
double agar gel 1ll1n1UIlOdirrusion test is the test used mOSI often. The result is rcad ancr "thollt 
24 hrs. Poor resllib are to be expectt:d in case of chron ic carri ers (Kakoma anJ Slon!.!, 1974, 
Pro\ ost el 01, 1987). 

Tests for antibodies 

A number of~erologicill tc~IS hUVI! b\,!en rl'purtl!t.1 usc-d for Ihl' serological d i <lgno~is lJfCBI'I' . 
some of which are: wmplemcnt fixation tl!st (Etheridge and BUller). 1976. I.,,:(iotf and 
Thiac.:nurt. 19CJ5}. saum slide ngglu linatinn 11::-01. sridl: whnlc hillod agglutinatiun tl.!:-.l ro.:pIlrH.'d 
by Lloyd (1967), ~thcri~~o", ai, (1976), plate C FT (Karst, 1970; Cia) and Lloyd, 1975), 
indirect hat!maggiutinalion test ( l3 )grave el lII., 1968; Atang, 1969) and ELI SA. or IhcSL'. 
eFT is the ani) standardized serologicaltcsi acccplt:d by the Ol E for inte rnational call ie trade: 
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I>assive hae.mnggl utination and the latex particle agg lutination test have a lso been appli ed fo r 
Ihe detection of anti bod ies in C BPP infected animals. When the sensi tizi ng Ag is a I ys[l t~ o f 
\",hole organisms, Ihe erythrocy tes ha ve 10 be pre~ t rcatcd with formaldehyde or glutaraldehyde 
when galactan Ag is used, which becomes adsorbed to th l.! s urface of eryth rocytcs 

spontaneously. Usc of the last-n amed Ag provides good correl ation wi th e FT titfes. 

Nevertheless, the sensi tivity threshold is ahvays difficu lt to establ ish because non-specific 
cross-reactions occur wit h low d ilu tion of serum. The tec hnique is. thefl.!fore. nOt 
recommended for diagnosis, and is lIsc ful only in the st ud y of pa rti cul ar se rum sampli.:s. The 
s lide whole blood agglutination test is another test performed by using sta ined /\ gs. Th is test 
provides a qu<.lI ilative or semi-q uant itative d iagnos is with in two m inutes. I [owevt.:r, correct 

resul ts can only be expected duri ng the acu te stage or the d isease. 

The complemcnt fixation t est (C FT) 

Antibodies are detcctabk from abou t 10 days a fte r the onset of the dist.!clsl' and u uring thl.! 
subsequent few months. During the clinical stage of the d ist.!asc the rate of detec tion is 
variable, and practically no sick animal will give nega tive n.:su lt. I [oweve r, for animals 
entering the chronic swge the percen tagc of Ilii se negative results incfI:flst!s. [t detects only 
about 72% (Shifrine and Gou rlay. [967) or 7-t% (l3ashi rudd in cl al.. 199-1 ) of chroniL"nlly 
infected <Ulima[s. Anoth\!( disadvan tage! or CFT reported was that I h~re is false positi\ c 

reaction from Act inobacillus species (Gee. 1975). 

In countries where vaccinat ion is practiced, a preslImptive diagnosis ufCBPP can not bl! l1liHk 
because the CFT can give positive results for 3-6 mon ths a ner \:Jccinatill/l owing to the 
presence of vaccinal antibodies. No test is capable a /" detecti ng infe!ctl.!d animals at every stage 
of the disease (tvlasig<1 cl al., 19(6). 

ELISA 

Immuno-enzyme techniques arc inherent ly sensitive and arc al read) being used ror diagnosi:; 
of CI3PP. The automation of each step including rl'a<iing of results. makes ELI SA rl.!adi ly 
reproducible. provided that all the cumponents are strictly definl'J and tested. Whl'rcas the 
CFT delects mainly the allti-galaclan-Abs. enL)' IllC imm unoassay has the :tch anlage of 
detecting all antibodies II) CI3P» when the antigen consists of 11 Iysme of /1/111111.\'('. Despite 
this diITt!rence. there is good co rrelation bet\\een the results of the 1\\0 techniques. Anuther 
potential advantage, which has not yet been demonstrated, WOl lle! be 10 im prove the deled ion 
of chronic cases, thanks to the high sensitivity of the me thod which is capablt: or dctetting 
traces or antibOdy (PrO\051 el (11 , 1987). 

Onoviran and Taylor~Robison (1979) have reported that ELISA detected antibodies :;Iill 19 
months after natura! infection and 23 months aller vaccination and they concluded that the te:;1 
is sensitive. -
EgWll rlnd AliYl! (1997) hrlw rl.!ported thei r serological asseSSlllen t Oil C;Ulll.·!s u:-;ing dDt 
enzyme immunoassay. \\estern blot and CrT: 12,1% of the eam~ls \\t!I"C positive lor dot 
enzyme inllllUI1O<lSsay, 6.8% for western blo t and none were posi tive lor CFT. T his ind icated 
thm the higher sensitivit), or ELISA owr the other tests. 
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On the oiber haml Nicholas el (I/. ( 1996) have reported the ir find ing that ELISA wns the least 
sensitive as compared to CFT, western blot and dot blot. Nowadays a C-ELI SA usi ng specific 
monoclonal antibodies (MAb) to specific determinant ep itopc to A4/11/J/5iC Ag as to rule out 
cross-react ion with antibodies from other mycoplasma species is under investi gatio n 

(FAOIIAEA,1995). 

Mole cu lar epidemio l ogy 

Polymerase cha in reaction (peR) 

The standard methods ror identification or MycopJasmns rely on sero logy. Ilowever, 
serological cross-reactiv ity between species and s trains often hinder the identification of 
Mycoplasma isolates, particularly in Ihe Ill)'coides cluster. Recent advances in diagnostic 
techniques have produced a number or PCR based assays, which arc specific. sensitive and 

rapid (DediclI el lIl., 1994; Ilotzel el 0/., 1996). 

Diagnosis based on llloleculnr biological techniques hnvc been (kveloped recent I) ror the 
idcmification of arlligenic Illmerial. The majority or these technics arc basr.:d Oil l'e R with 
differen t primers to allow for the identification of the "mycoides cluster" (Rawadi el al .• 1995) 

or the difiere nti atioll or the di rrerellt members within this cluster (J lotzel el (I/.. 19(6). 

2.3 . 2 Met h ods of Co ntr o l and e r a di c ati o n 

The main problems for corllrol or eradi cation are the frequent OCf;urn.:nct.: of sub-ilcute or 
symptomless infections and lite persistence of chronic carrit.:rs after the clinica l phasl.:. CBPP 
remains endemic in Africa till today for a variety or reasons mainly socio-cultura\. geographic 
and economic si lUaiions. The control measures which have It.:d 10 erad ication of CUP P frum 
numerous countries, and which are still being applied in Europe are impracticable in Afi·ica. 
Systematic serological delection of lIliccted callIe and callIe harboring lu ng sequest ra is 
impossible in regions where extensive husbandry is the main type of caule keeping (M::Jsiga 
and Domenech, 1995; r..,lasiga el al . . 1996). 

There are three methods or cOnlrol: Test and s lauglllCf with compensatory paylllt.:llt. cont rol of 
cattle movement and vaccinat ion. But in Africa there is no real possibility tn prohibi t tht.: 
movement of herds, or to sl au ~hlcr inrectt.:d animals. This entails Ihe ;mnual vacci natiun of 
call ic {M inor, 1967; Garba el tI/. , 1987a; Masiga ;lnd Domenech, 1995; Egwu el (/1 , 1996; 

Masiga ell/I., \996). 

The measures thm haw successhilly uSl..:d dscwhen.: may nOt bl..: ft:asibk ill tIll: African 
situation al thi s point. It Seems that vaccination is the on l), realistic method or choice for the 
con trol or CJ3PP in endemic zones in Arrica. Apart li'om the aborted JP-JR program ill West 
Arrica. there has been no systematic nnd well coord inated vaccination campaign again~t 
CJ3PP in Arrica (Tulasm.> el al. 1996). The following general approtl(;h should bl.: considerc.:.J 
10 control CJ3PP. 

Quarautine 

Any procedure which brings CBPP suspected anilll<lls together should be avoided, especially 
in the early stage of the d isease. Passage through the milking shee!. co llection 1'01' inspection, 
bleeding and vaccination all racilil<ltes the spread or the disease. Droplel illfl.:ctioll is more 
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likely to occur umiL:r humid conditions. Suict quarantine of tht! intcch.:d and in-con tllct h..: rds 
must be maintaincJ until all residual reactors have been elim inated. Us ually 12 weeks aftcr 
the removal of the last reactor and/or clinical case is sufli cient. Animals in qU:1 rantille should 
be kepI under constant surve illance. so that, clinical cases may be observcd (ProvOSI e l (II., 

1987) 

Infected animals should be rcmov..:c! from the herd as soon as poss ible. The CFT is adl:C]uatt' 
to identify infectcd animals anJ it should be carried out in cOlljullction with clinical 
examination. Since animals during incubation and the early stage or the di sease may give 
negative reactions it is necessary to have two completely negati ve tests two months apart 
before the herd is classified as negative. After vacc ination a pos itive reaction occurs but it 
usually disappears within two months (Staak, 1974), al though, in rare cases it may persist as 
long as 5 months. All posi ti ve and slispicious reactors and clinic,rl casr.:s shou ld hr.: kill ed or 
transported under close conlrolto abattoirs (Nicholas and l3ashiruddin, 19(5). 

V:l c ci 11 :1 t i 0 It 

T ypes of vaccines 

Accord ing, to the Tldasnc e/ al. ( 1996) vacc inat ion ngainst CJ3PP has been implemenh:d as 

fo llows: 
• Willems method usi ng pleuritic or pulmonary "'lymph" or the secondary lymph n:sulting 

from n subcll taneous Wi ll cms rcnction. This is the traditional African rrocr.:durc which 
was rr.:discovr.:n::d in I:uropr.: in 1854 by Wil lr.: rns. 

• Aitemmted vacci lll.:s (broth culture vaccines, egg culturr.: vacc ines). inactivated v~rceir ll.: s of 
variolls types (Brown, 1966; Shili'ine and Deech, 1968; Garba ef ai , 1986, 1987a and 
1987b) have br.:t!1I reportcd as llsr.:d in the control ofC BI)P. 

Fac t o r s to takr.: into account for C BPP vacci n ation 

Vaccines agninst CDPP nr.:ed to comply wi th three FUlldarnr.:nw.l rules, dcri\ r.:d from 
experience: Viabi lity, immunogenicit y and ro tlte of injecti on. Vacc ines should conta in H 

minimum of 107 cfu per dose. The vaccine should compromisr.: between rdentioll nf 
immunogenicity and minimal local reactions acceptable to cattle O\\ners (Tulasnc e l til. 
1996). 

Perm issible vaccina lion sites are those paris of the nnimal bod) having ([t;n:-,e conncctiw 
tissut; of lov.' rC<lctivi ty in order to limit adverse local and generalizr.:d rt:act iulls (Garha e l al .. 
1989). The current trend of v<lccina lion is to inoculnle the vaccine subcutaneously posterior 10 

the shouldr.:r blade. using a vaccine of acceptable or absent res id ual virulence. Vaccinat ion 
agninst CBrp is ncvt!r harmless. Apart li'om local, evcn generali l.cd reauions, va~c inati n n 

may enhance latent inll:cti ons or infestations in callIe having a previous physiological bnlancl: 
prevalent under tropical conditions, such as trypanosomias is and pirop lasmosis (Jcggu el (II. 
1987; Tulasne el al , 19(6). 

Brecd; 
In general taurine callIe hreeds are more susceptible to vacci nation acc idents than zr.:bu. at 
least in Africa. Dai ry breeds are mon: suscept ible than br.:cf brcr.:ds, bu t exccp lions occur in 
both cases (Provost el ai.. 1987 ). 
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Group: 
Wi thin the same species and same breed. there are indi\ idual fluctuations III s~ns iti \'i ty to 

vacc ination and also to infec tion. 

S~X. 
Prel!nant females in the termi nal stage of gestat ion should not be vacci nated. Pr~gnancy 
ma\.;es the animal l1lo r~ susceptible to infec tion {Windsor e/ (II . 1971). 

Age; 
Stone (1969) as "ell as Masiga and Domenech (1995) have reported about the passi\ ..: transfer 
of colostral antibodies and it:. protective effec t for about 60 days from exp..:rimellti.11 infection 
wi th virulent .A. fmmSC. Although calves respond to vacc inatio n \\i lh sullil: ie rH serological 
reactions. the value of ca lf hood vaccination is limi ted because arth r i t i ~, nl)ocardit is and 
valvular endocarditis may occur 3-l weeks aller \,accinati on i f cahe~ \\ ere less (hall 1 months 

old. 

Vaccination of enh es aner this age is recommended because n avoids the t)ceasionni deat hs 
which occur after \acdnation of ahes. In gener • .ll, vaccines made frolll s\fmm5,'C ' grlmn in 
broth culture produced less sncre reactions bUI a correspondingl) briefer imrnunil} uf ablHII 
6-10 months and rt:quired annual re\ aceinuuon. 

The bo\ ine placenta, because of its structure does nOI enable the transfer of matt:rn~11 serulll 
globulins across the placenta. Calves arl! dependent on colostrum, wi lh a high concentration of 
immunoglobulins. Absorption in the intestine is rapid and non-selective. In calves horn from 
recentl) vaccinated darns. the response of complement fixing antibodies was suppres::.ed b) 
colostral antibou) for at leasl60da)s (Gilben and Stone, 1970). 

With any CBPP v3ccm<ltion thert! is a ris\": of creating semi-resistantl'attle \\hich can bcClllllt! 

chronic carriers alier natural infection. maimailllng the disease. li enee. CBPI> \ accinil lion 
must be e:\tensi\e in Mea and continuos 111 ume to be efTeCli\c. P<lrti<.ll JnJ nOI rene\\cJ 
vaccination of a susceptible herd may simply malnlain the disease .. II <1 10\\ level. All v.l(;CinC5 
contain live attenuated ,\/mmSC strains. 

O\'er the )ears. the \'accines used \vere based on four strain::. name!) ',_ KII ]J. F-~train and 
V 5, either as liquid or I)ophilized preparations. The Tr strain was isolated 111 T'II1I."lI1i<.l lind 
currentl) there are t\\ O t)pes of strains recommended and \\idcly u::.ed "I, -l4 and Tr-SR. The 
T I--44 Strain induces at IC3~t 12 months prot~ctron (Abdulla, 1969: Tulasne ('I al. 1 99h). 

The TI strain cdl culture \ilccine is the one more in use in the nomadrc cattle herd:; uf ,\/ric;J, 
It provides long-term inUllunit) of a! least 2 )e3rS duration ( lasign and Domenech. l'J<)j) and 
avianized \'accines \\ere dt:\dopcd \\hich incrcase JUf<llion of immunity to 3--1 )t:ars 
(Windsor 111 01 , 197-1, \ \ indsor dnd lasigi.1. 1977). I lo\\ t!\cr, mort! susccptible brcctb ~lIch <b 

the Bm. fOllrll.l exhibit se\ere reactions and they should not be \accin<lIed \\ilh this stram 

T ,-SR strain pre~cnls sc\eral ad\anlagcs: it rna) be used to produce cOlllbincd \aCClIles (e.g. 
Rrnderpest) and its resistance to slreplOIll)cin may be used as d Illarl..c:r \\hen tc~ting the 
vaccine for purit) (Pro\ost el tll 1<) 7. Tulasne el al. 19(6). ll,e r, strain cdl culture 
vaccine is Ihe one more in use in the nomadic herds of A trica. According to ..-\bdtllla t 1(69) 
this vaccine pro\ ides one) ear protec tion. 
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The KIIJJ and r, slrains were isolaled in the Sudan. They do not have <lny residual pathogl!nic 
effect and may be snfcl y used in all breeds. Jlowever, immunity aftcr vaccination is not 
absolute and does 1101 lasl for more than 6 to 8 months (Shifrinc and DOI1lCl"llllHh, 1967; 

Abdalla. 1969). 

Vaccination can only have maximum cfTecl if the vacci ne is pOlent, s ton:d propaly. 
administered by competent personnel and the ('orrect rouie o f vacci nation i:; used (Garba ef 

lit, 1987, 1989). Comparative vHccination trials brought the fo llowi ng results regarding the 
relationship of virulence; TI > V 5> > KI IJJ: the same seqw.'ncc is true for the immunogenic 

capaci t)' (Blood el al.. 1983). 

The appearance oflocal reactions aftcr vacci nation is partly considl:!rcd to be a prerequisite for 
good immunogenicity . The appearance of lungcrs is also a prob lcm which cnn be a 
consequence of the application of livc vacc ines (qavies and Gilbert 1969). The protec tive 
effec t of vaccines va ril:!s betw..:en 60 and 70% depending on the production technique, storage 
time and transport condit ions. .. 

Currently a ll vaccines in 'use in Africa are living preparations, and their li se is always suhj..:ct 
to the suspicion that they may spread the d isease . The modern trend in vrtccine production is 
to remove the risk of in troduci ng live organisms inlO --dlC animal. Th is has necessil,:lted 
research into developing inactivated vaccines. It has been shown [hat immuility is enhanced 
by the addition ofadjuvanls 10 inactivated mycoplasma vacci nes (Garba I!I til. 1986: Garb" el 

"/, 1987. and 1987b). 

Previous works of Bro\\11 ( 1966). Shifrine and l3 eech (1968), Garba el (II (1986. 1987a. 
1987b) indicat.:: that hl':at or formalin inactivated vaceines were found ad\antagt.:olls to 

attenllated \accines as far as their stability, sterility safelY and pOWJ1C) arl' com:ernl'd. I hey 
have reporled that the inactivated vacc ine \\as found stabk and steri le during four and IJ: 
mon ths <II 3rC or +-1 "'(", retained their immlillogt:nicity and hl' llI.':t.: thl.;Y condudcd thill. 
inacti\'ated Gladysdalc vacci nes seemed morc pment and safe thun the attenuated TI \,;lcdne. 

Animals which rccei\cd hyperimmune/immune serum from exp..:rim~nUlII) Infected nnt! 

recovered cattle 14 hours before subcutaneous challenge with viruit.:nt Mmm,\'C in luhitcd the 
formation of ··Willems reaction·', but did not prt:vt!nt the fo rmation of lung lesion. indicating 
thai possibly the antiserum had "sensitized'" the lungs to subsequen t infl.;ction \\ith ,\/IIIIII.\'C 
13m these animals were found protected from ineontaci t'xposu rc to C 13PP alTcctl.;d clinical 
cnses for 8 109 days (Gourlay and Shifrine, J965; Masig<1 and Read. 1<>71: DY!:ion ami Smit h. 
1965, 197-1 and 1975; Simam and Kagurnb::l , 1989). 

3 . SE RO-I'IU; VALENCE STU IlY 

3. ll ntroduttio ll 

Con tagious bovine pleuropneumonia outbreaks have been report..:d in Awi and Western 
Gojjam zones since 1991 (MOA, 1997). No previous study on the prevalcIH,:e and distribution 
of CBPP has been conduc ted and the present study is the first one on CI3 PP as 1:, 1' as tl rth-­
West Ethiopia is concerned. 
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T he speci fi e o bj~cti vcs of this study w~r~: 
-to assess the apparent prevalence and di stribution or CBPP in II s~b:t~d distric ts o r Awi and 

Western Gojjam Lones, 
-to propose appropriate measu res thatl.! l1 ablc control Hnd ultimatel y eradication ofCHPP. 

3.2 MlItcr i :l ls :Ind Methods 

3 . 2. 1 D csc rill tiOIl o f the st ud y are:l 

The study was carried out in North· Western Ethiopia with Gahir-Dar town in Ihe center of thi s 
area, located some 600 kills nOrlh-\\-cslo( Addis Ababa. Th~ survey ;'!rca inchl(kd J I sd~c ted 

distri cts orthe AWl and Western Gojjam zon~s (A nkesha, Banja, Dangila and Guanglla from 
the AWl zone and Achder, l3ahir·Dar, l3urie, Dcnbechn, Jabi·Tcnan, Mccha, and Sckda from 

the Western Gojjam zonc). 

The area is bordered in thl.! cast by East Gojjam and South Gonclar zones. in the w~SI by tile 
l3enshagule-Gumz region, in the north by the Alcfa-Takusa di strict of North GondaI' and Lak~ 
Tana and in the south by the Blue Nile (A bay rivcr) gorge adjacent to Oromia region. 

Topographically, Ihese areas arc marked by hill s. plains, stee p s lopes anll gorges wilh a 
number of sireams and ri\'ers, til t' largest of wh ich is the "Aba)," river. The altitlld~ ra llg~s 
between 1650 and 2700 me ter above sea level. Most areas have a mean lemperature.: of aboul 
2S·30°C. The rainfall in most of thr.!se areas is typically bimodal with long raill s ex tending 
rrom June to September anti the short raill from Murch to April. Thl: allnual rtlilll ~11l rllllgr.!s 

between 1400 mm to 1600 mm. 

Generally, the climate or the sludy area is classilicd as hoI and humid and thre.:e agro-c.:limatic 
zones arc distinguished: Iligllland , me.:dium alti tude and lowland. I)opulation living in the an.-a 
consists or lhe Agcw nntl Amhara ethnic groups. 

3.2.2 L i vcs t ot k produ c ti on 

The major livestock spccit.:s in the study area include catt le. sheep, goats and equim:s. rhe 
cattle population of thr.:: study zones is estimated to reach 1.6 milli on heads. accounting lor 
18% of the n.:giol1 and 5% of the tOwlnational population. Thr.:: predominant callie brr.::ed is the 
indigenolls Fogcra zebu. Mixed crop-livr.::stock :lgriclIltllre is carril:d out under a suhsistancl' 
ugricultural managelll~nL 

3.2.3 S ample S i LC det e rmination 

For sample sizr.: dr.:lr.:rlllination tht; procedures recommcnd r.:d hy Tom:! eI (// (11)1)6) wen .. : 
fo llowed Crable -t). Calcula ti ons arc based 0 11 the fo llowing basic inlofm:l!ions and estimalCs: 
1. The lotal number ofvillag~s listed for the II districts orth~ t\\O J.:o ncs \\US 350. 
2. The minimum number or cattlc was estimated to be 1000 per vill age on average . 
3.50% of the villages afC arfccted by C13 PP. 
4. In the arrected villages, 5- 10% o r the nnimals are.: inrecled. 
5. eFT detects 75% o f infected animals (l3ashiruddin el (fl., 1994) . 
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Ta b l e 4 Tabulated values u Sl.:d 
(Toma el al. 1996) 

J. size to estimate I <It 

I rate 
No of vill ages 

to detect 

rcq per 

III. 

IV. I 

20% 

to determine the sa mple 

level 

46 32 

10% 
5% 

37 37 

L_T~~:.:~1:.:i:l:::~:.:~~sO_f-1_7_7_52_L)_-0_3_2..J __ 5_70_0--,-1_ 3_7_00_ "--_3_4_9_6--,1
22

9
6 12~3 1

1597 
I 

Based on these information it was estimated that a minimum of 31 vill ages is n:quired in 
which a total or 1,600 to 1,400 serum samples <Ire to be collected. This ~~tima tion 

accommodates a 5% error. 

3.2 . .t Se l ect i o n of vi ll age s 

The study on CB PP is a national demand and one of the problem are[\S is Amhara reg ion. The 
region and districts were selected based on discllssion with the Amllam region veterinary 
service team. The existence of CBPP, linancial, technical and all other supports from Amhara 
region MOA \\ere some or the points considered to choose Amhara region . Villages in tht.: 
respective districts were selec ted lIsi ng a si mple random sampling proccdurl.:. In cases ufnonc 
response due to inaccessibility and other reasons, the nearest possible \ illages \\crt.: 
considered. Abou t five villages were initially sch.~cted from each dist rict and thn.:l' tn fi ve days 
were allocated for intcrviews and serum sample collection for each district. 

Lowl:;lnO 

'" 

Medoum :;I11~uae , .. 
Figure 1. Ag ro-ecologica l de scr i ption of the study ar~a 
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Table 5. Descript ion or districts based on factors of epidemiological interest 

District Agro-ecology CI3PP status Production system Year ofCJ3PP vacc inntion 

Ankasha Lowland Outbreak Mixed + 1995 

lJanja Lowland Outbreak Mixed + 1993 

Dangila Lowland Outbreak Mi xed + 1995 

Guangua Lowland OUlbn:ak Mixed + 1995 

Achefer M. Altitude Free Mixed * 1993 
Dahir-Dar M. Al tit ude Free Mixed * 1992 

Burie W. M. Altitude Suspected Mixed * 1995 

Dcnbecha M. Al titude Suspected Mixed * 1996 

Jabi-Tenan M. Altitude S uspected Mixed * 1996 

Mccha Ilighiand Fn:e Mixed * 1990 

Sekela Ilighiand Fn.'c Mixed * ' 1992 
, . + More lI1cJmed 10 llvestock p[oduct[on. • ., Crop product ion [s mOle do tnlll ant 

T able 6 Various reasons and degl"t..'c of ca tll e movement 

Dist rict Grazing Marketing Social Trading 

Dangi la ++++ i++ ++++ ++-+1 

Ankasha +++ +++ +++ i++ 

I3anja ++++ +++ ;+1 t ++-++ 

Guangua ++++- ++++ ++++ +++ +-

Buric +++ ++ ++++ ++ 

Sekela + ++ ++ i · 

Jabi-Tenan ++ ++ +++ i++ 

Denbccha ++ ++ +++ +H 

Mecha ++ ++ ++ ++++ 
Bahir-Dar ++ ++ +++ +-+++ 

Achefer +++ +.t-; .. +++ t- +-+ t 
. . , , + Rarely, ++ Somdlllll.!s, +++ Plcqul.!ntly, ++++ Very frequently 

3.2.5 Q u cst i o llll:li,·c s urve y 

During serum sample collection, a preliminary questionnaire survc) was conducted on 
livestock owners at 38 selected villages and two governmental cattle breeding ranches. Tht.' 
purpose was to assess the type of livestock's production system, the preva lence and economic 
importance of major callie diseases, the occurrence or bovine respirnlOry diseases and 
measures taken to deal with them. During st.:rum salllple colll!L:til1tl the in tet \ il'wS wt.:rt.: beJd 
with representatives or dders orthe villages (Annex 5). 

3.2.6. Serum s ample co ll ec tiun 

Cross-sectional serum sample collection using cluster sampling procedure has been cond ucted 
in the selected vi llages. About 5-10 ml of whole blood was collected by jugular \ ein IHJIlclurl.! 
and allowed to clot in a slan ted posi lion. Blood was kept at rOOI11 h.'mpl.!rature overnight and 
the serum was carerully removed and transferred into test tubes. Turbid samples were 
centrifuged prior to serum collection. Serum tubes were labelled and transported (Q the 
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laboratory on icc and were either tested immediately or kept t1l!ep frozen until tested. During 
sampl\! collection, age. sex. breed and ear mark were recorded fo r every indi vidual animal. 

3 . 2.7 Se r o l ogy 

Samples for sero-prevalence slUdy werc tcsteci usi ng the standard complement fixation test. 
Any presentat ion of data related to sero-prl.'valence refe rs to eFT tcst results. 

Com pl e m e n t fixa ti o n t es t (e FT ) 

The procedure of Alton et (l/. ( 1975) for testing against bovine hruce llos is was close ly 
followed in regard to materials and me thods. with some altcralions: 
I). Complement (C) was pn.::served accordi ng to the method o f Ri chardson (Iluddnn, 1963). 

For the test prope r, :2 x :2 full haemolytic doses of C wcrc used. 
2). For antigen production, the MmmS'C Pg l strain from C IRAD-EMVT (Montpc::lli cr. France) 

has been cul tured on J)aclo-tryptose slipplemellied with yeast ¢x trncl, horse sc rUIlI. and 
thallium aCeiatc plus penicillin . Sedimt.!nted and washed mycoplasmas \\Cfe h~at 

inactivated, homogenized and aliq uoted. The freeze dried antigen was kept fo r a minimum 
period of six \\eeks at .Joe before use in the CFT. The working titre of the ant igc.: n was 
assessed by checkerboard ti tration against the strongly positive serum from all infec ted 

bovine. 

T es t proper fu r C fT 

Prior to testing, samples were thawed and about 200 ~L1 \olume of CHch sam pIt.! was pipeitcd 
into U-shape microplates. 15 ~tl undecompk:mcilled test sera, dilUlc.:d I : I O. were dbpc.:nscd in 
duplicales into all rows of co lu mn three to 12 o f the microp lates. Posi tive comrol Sent werc 
serially diluted in all 1'0\\ s of column :2 in 25 ).11 amounts sta rt ing from I: I 0 dilution . Column 
one was used for cont ro ls: A for positive con trol sera. B fo r negativt.! tontf(l l SL'ra. C for Ag 
controL D to F for complemcnt contro l and G-\ I helllolyti c s~rllm control. 

2S ).11 of the working t\g (I :-to) was nJJed lO all \\ells. 50 ~tl of litrated complt.!Ill!.!1H was thL'n 
added to all \\ells and the con tent was agi tated and either kcpt ove rnight at + .Joe or incuhated 
for one hour at 37°C. Finally 50 pi of haemolytic system was added and incubated 101' 30 
minutes. A positive reaction was indicated by the absence of hemol ysis. Thc dcgn:!.! Ill' 
sedimentation of unIY!it.!d l:rYlhrocytes was grrtdcd as +, of t . H-t and H-I +. Th~ dec ision 
criterion for positive !Cst result is twO ++ and above at 1 :20 se rum di lu tion. 

Based on the above procedure, al1 samples were sc reened at I: I 0 di lut ion and Ihosl.' posi tively 
reacting, t\\O ++ and abOve a! I : I 0 clil uti oll are subs!.!qucntly rc:.' tcslt::d in dilUlions I: I O. 1 ::20 
and 1:-t0 \\ ith individual control of ant i-compkmentary acti\ ity (A nn!.!x 3). 

3.2.8 I)atll ana lysis 

Microsoft Excel .scrwd as (bta base. Descriptive stati stics s tich as the nlt.!an, Illl.'uian, 
minimum, maximulll HIlt! confidenc!.! interval o f meanS w!.!rl.' lIsed to approxill1atl.' lill.' st' ro­
prevalence of corp. Calculation of the Chi-squa re test and the Odds ratios scrv~d 10 

investigate differences and associat ions of sero-prevalences of CJ) PP bl.!twl!cn diffe rent 
villages, districts, zones. agro-clima tes, years orlast corr vaccinat ion, age and sex categoric::. 
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of tested ani mals. Non paramdric analysis of variance us ing the Kruskal- WaJli s test and 130x­
and- Whisker plots were used to compare the med ians. 

Ri s k f;H: lol" s 

Faclors of epidemiological relevance were se lected, such as origin (village, districts, zones), 
agro-ecology (lowland, medium altilllde and highland), status of CI3PP (outbreak arcas, 
suspccled areas and free an.:as), year oflasl CI3PP vaccination, agt'- and sex werc cons idcn:d as 
risk factors for comparison of oulcome variables (tesl results). Animal s having the same ri sk 
factors were assumed to have some degree of dependency in cont rast to those without thc 
faclor of interest. For ca lculation. Epilnfo version 6.0 using the rvlantel-I laenszel techniquc 
included in tile program package and hand calcu lator were used. 

C h i-s quar e 

To check whether thcrc.~ is an assoc iation between the factor of exposure and the outcome 
variCib le the chi-square was calculated according to Martin ef (I/. (1987). Expec ted values of 
outcome variables was estimated as the proportion of the product of the row 100ai and column 
lOla I to the grand total lIsing the standard 2 x 2 table. The chi -squnre wns then calculated as 
the sum of the square of the difference between the observed and expec ted val ues in the 
groups with and withoul the factor of interest. Using one degree of freedom, the probability 
value was obtained from the chi-square table. The calculated value is compart.!d to thai of the 
table value. 

Xl = :L(observed-expected)2/expected 

Odds ra tio s (O R ) 

Odds ratios were used to quantify the strength of association between Ihe groups which wen.: 
exposed to the factor or interest from those which were not exposed. It is the ratio of the odds 
of disease occurring among animals exposed 10 the factor to the odds of disease occurring 
among animals not exposed to the factor. It was calculated by using the stnnd:ml 2 x 2 table as 
follows: 

OR adlbe 

Outcome \ariable (serological result ) 

Positive Negntive 

Factor Positive a b 

Negalive e d 

Interpretation of the OR: The OR = I, indicates the factor has no effect. OR< I. the factor has 
"prolective" effct:t, OR> !. the ractor has it risk drec!. In other wortls. if the CI 01" the OR 
include one the nlctor bas no effecl. 
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Co nfidence int c l'v ,,1 of;1 prop or tion ( pr cva lcnce ratc ) 

The confidence interval was estimated by addition and subtraction of two standard !.!fror from 
the mcan. The. standard crror was determined according to Mart in ef al. (1 98 7) lIsing the 

prevalence and the n:spcctive sample size. 

Standard error (SE) = (P (I- P)/n)"O.S 

95% Confidence Interval of the mean ( ~ ) = ~ ± 1.96 SE 

3 . 3. Res ult s 

3.3. 1 Q u csl i on n :lirc s urv ey 

During serum sample L:ollection for this study, a tOlnl of 39 fanm::rs we re in te rviewed. The 
farmers gave information on major callIe diseases and their ranks, local names for respi ratory 
diseases of callI e, frequent causes of respiratory diseases of call Ie. seasonality of respiratory 
diseases of callIe and on measures taken in cases of outbreaks. 

The major callie diseases named by fan ners and ranked by them according to their economic 
importance include: Endoparasites. pneumonia, trypanosomiasis, anthrax and blackleg 

Crable 5). 
Five local names were recoHkd for bovine respiratory diseases: Samha (11 %). Sal (59%). 
Woziwuz (10%), Ziholl-Wotelic (5%) and Aslig (5%) (n = 39) (Figure 1). 

Suggested possible sources of caItle respiratory disease outbreaks wac: Seasonal callie 
movement (51 %) and soc ial factors involving callIe movement (3%); 46% of farmers did not 
mention specific cause:'> (Figure 3). They considered CB PP as a new disease. 

Seasonal Qccurrelll.::c of bovine respiratory diseases: 18% of farmers reported a rather freqUl,:nt 
occurrence althe end oC the rainy and beginning of the dry season, 23% in cDlm as\. at the ~nd 
of the dry and the beginning of the miny seaSOll. 59% were of the opinion thai the discasl: has 
no specific seasonal pallern (Figure ~ ). 

The mt'asures frequently taken in case of respiratory disease outbreaks Weft' as follows: 69% 
have said to use treatment by non-professionals, 23% used vacci nation and 8% of the farmers 
practiced traditional treatment (Figu re 5). 

Table 7. Ma jor cattll: diseases and t heir rank s (n = 39) 

Rank Endoparasite Pneumonia Trypanosomiasis Anthrax Blackleg 
I 18 14 6 I 0 
2 6 10 8 5 10 
3 7 7 6 8 II 
4 7 6 4 9 13 
5 I I 10 12 15 

mean rank 2.2 2.2 2.7 3.36 4.6 
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Figure 2. Local names for respiratory diseases of cat tl e given by 
livestock owners 

Table 8. Vernacular names fo r respiratory diseases and their 
equivalence 

Local names (Amharic) Equivalent desc ription 

Samba Lung 

Sal Chronic coughing 

Woziwuz disease wilh abdominal breathing 

Zihon-WOlelie Elephant disease 

Aslig Disease inducing chron ic emacialion 

'" 
,,% 

50% 

40'1'. 

• ., 
< 

30% 0 • • • 
20% 

10% 

, % 

0% 

Graz l/1g contact Social factors Not specified 

Sources 

Figure 3. Sources of bovine respiratory disease outbreaks 
suggested by farmers 
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Measures taken in cases 0 bovine r~spiratory disease 
outbreaks 

3.3.2 Se rologica l rcs ul t s 

Ilerd preva l c n ce of C HI' I) 

A tot,1I of 38 villagl!s and iWO cattl~ breed ing ranches wen,; surv~ycd , of which 37 (92.5%) 
were found with at least one CI3PP sero·posilive ani mal. The decis ion criteria for herd 
prevalence was one reaCior with e FT ti tre of I :20. Proportion of eFT reacted samples is 
indicated in figure 6. 
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For the CJ) PP sero-prevalence, a total of2,I .. W sera were tes ted fram 38 vill ages and the two 
cattle breeding ranches. Of these, 370 ( 17.3%) wc rc found sero-pos it iVl.: by CFT (Tablt.: 9). 
The mean sera-prevalcnce for the vill ages and the I I di stricts was 19.3% ± 12.2'% and 22.2% 
± 2~.6% respect ively, the variance and the standard error (SE) of the means wt.:rc 38.9 and 6.2 
for the villages and 157.0 and 12.5 fo r districts. The 95% confidence interva l fo r the vill ages 
and districts were 19.3 ± 12.2% and 22.2 ± 2-l .6%. The highest sera-prevalence was observed 
in Banja district (66.3%) followed by Dangila (4 1. 7%) and Denbecha (33.3%) (Tabk 10). 
Th ree villages in Mecha district were withollt any sera-positive nnimal (Annex 6). 

Table 9. Sera-prevalence of CBP P ]11 the I I districts of Awi a nd 
Western - Gojjam zones 

Zone District Number Sample (n) C lOT 1:20 %CFT 1:20 95% Confidt.:ncc 
of posit ive poslt ivc llltervalo l"the 

Villages mcan 
Ankesha 3 180 45 25.0 (IU.31.3) 
Banja 2 80 53 66.3 (55.9 . 76.7) 

A\\i DangiJa 
, 

180 75 41.7 (34.5.4X.9) J 

Guangua 5 JOO 29 9.7 (6.4.13.1) 
Achefer 4 280 31 11.1 (7.4, 14.8) 
B-Dar 6 340 40 11.8 (8.4 . 15.2) 
Burie 2 160 28 17.5 (1 1.6.23.4) 

W-Gojjam Denbecha 3 60 20 " , (21.4 ,45.2) .) .) . .) 

l-Tenan 
, 

140 15 10.7 (5.6, 15.8) J 

Mccha 6 260 II) 7.3 (4.1.111.51 
Sekela 

, 
160 15 9,4 (4 .9.13.9) J 

Total 40 2 140 .170 17.3 (15.7.IN.I) 
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One way ana lys is o fvtlf iancl! indicat l!s that there is a stati sticall y highly signili ca lH clirlc renct.: 
(p<O.OOOO) of the sero- prevalence o f CBPP between di stri c ts. To dderm ine which means art.: 
significant ly diffe ren t from whic h others: Multip le comparison procedure using Fisht.:r 's least 
signi fi can t differl!nce technique (LSD) was co nducted . The LSD o f di stri c t mea ns ind icate 
Ihat there are five homogeneous d istri ct gro ups: Mecba and GU<Ln gua (Grollp o ne), Sl!kt.: la , 
Achefer, Fi note-Sdam and Gahir-Dar (Gro up two), l3 urie (Group three), Ank csha and 
Denbecha (Group fo ur) and Dangil a and l3anja (Group f1 vl!) were in ascendin g orde r o f sr.: ro­
prevalence. I lowcver, the ass umpti ons that ·' the stand ard dev iation of tht: mea ns is the sa llll!" 

does not hold [nle and vio lates Ih is analys is of vtlfi ance (Table 10). 

Therefore, information on the medians was found to be im portant. Non paramdric test us ing 
the Kruskal-Wall is T est (one way analysis of va riance) was found [0 be appropriate. The 
Kruskal-Wallis Test ind icates that thr.:rc is a statisticall y s ignificant difference amongst the 

medi<lns al lht: 95% confidence level (p<0.05) Crab le 11). 

To determine which med i<lns are s ignifi cantly different from which others, Box-and- Wh iske r 

plot was made. The mediml from Banja d istrict (A wi zo ne) was fo und to be dine r-ent fro m all 
other districs, followed by the median from D<lngi la d istri c t which is not signiticantl y 
different from Ankesha and Den bec ha but s ignifica ntl y diffe rent from othe r d istricts 
(Figure7). 

Table 10 Summary of desc r iptive statis t ics for dist r icts , 
District Mean V<lriance St<lndard deviation Standard e rror Min M<lX R<l nge 

Anl.l:sha 24.9 433.3 20.8 5.4 8.3 48.3 40.0 
B<lnja 66.3 253.1 15.9 6.6 55.0 77.5 OJ --_.) 

Dangila 41.7 19.2 4.4 5.4 36.7 45.0 8.5 
Guanguu 9.7 80.0 8.9 4 .2 1.7 21.7 20.0 
Achefer 10.8 16.1 4.0 4.7 6.7 16.3 9.6 
Ihhir-Dar 12.5 95.1 9.7 3.8 1.7 25.0 0' , _-' .J 

Burie 19.7 149.6 12.2 6.6 11.0 28.3 17.3 
Denbecha 33.3 33.3 5.8 5.4 30.0 40.0 10.0 
J-Tenan 11.7 33.3 5.8 5.4 5.0 15.0 10.0 
Mecba 5.3 43.9 6.6 3.8 0.0 15 15.0 
Sekela 9.7 16.9 4.1 5.4 5.0 12.5 7.5 
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Tablc II. The Kruskal~ Wallis Test shows average rank or mcan 
sera prevalence o r C BPP in th e II districts . 

District sample size Average rank 

Achefer 4 16.0 
Mecha 6 8.9 
Sekela 3 18.3 
Ankesha 3 25.2 
Bahir-Dar 6 17.3 
Banja 2 38.5 
Burie 2 23.0 
Dangila 3 34.67 
Denbecha 3 32.3 
Guangua 5 14.3 
Jabi-Tenan 3 17.0 

. 
Test statistic 22.)641, 

. 
p-value 0.01247)2 

The p-value indicate Ihal there is statistically significant d irrerence between Districts on the 
sera-prevalence of Cl)PP. To know which District is d irrerem rrom which the Box-and­
Whisker plot was sketched . 
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The l3ox-and Whisker plots (figure 7) indicate that Banja and Dangila (Both from Awi Zone) 
and Denbecha are s ignifican tly with high sero-prevalence o f CBPP followed by Ankesha from 
Awi and Our-ie from Western Gojjam Zones. But the C I of the lalters did overlap to other 
distri ct means and hence was not significantl y different from other Districts. 

Sero- pr cya l c llcc ba se d 011 admini s t," .. liyc zuncs 

The mean sero-prevalence fo r Awi and Western Gojjam zo nes was fou nd to be 27"3% nnd 
12 .0% and this observed se ro-preva lence variation was stati sti ca ll y highl y significant 
(p<O.OOI) with an OR of2.8 (Figure 8, Table 13, 14). 
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oO'l'.L __ _ 
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Figur e 8 . M e an se r a -prevalence of CB PP and 95 % C I o f th e mean s 
in Awi and We s tern Gojjam Zo n e s 

Scro-prcv.l!c ncc ba se d o n :1I~ r o-cco lo g'y 

The mean sera-prevalence for highland, medium altitude and lowland agro-c1imalcs was 
recorded as 8.1 %, 13.7% and 27.3% and thi s difference was stati sti call y found signifi cant: 
lowland vs highland (p<O.OOI), lowland vs medium altitude (p<O.OOI ) and lllediulll a lt itude vs 
highland (p<O. Ol) with respective OR, -t.3 , 2.4, and 1.8 (Figure 9 and Table 13. 14) 
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Figure 9. Sera-prevalence of C BPP in relation t o agro -ecology 

Se r o- p reva l e n ce base <.l o n C BPP s tatu s 

Analysis of the sera-prevalence based on the official disease ou tbreak information was made. 
The mean sera-prevalence for officially reported CI3 PP outbreak areas, suspected and areas 
considered free was 27.3%, 17.3% and 10.1 % respectively. It was found that in areas 
considered to suffer from CBP P outbreaks a stat isti cally significantly higber sero-prevalence 
was recorded as compared to others: outbreak area Vs suspected (p<O.OOI), ou tbreak area Vs 
free area (p<O.OO I) and suspected Vs free (P<O.OO I) with respective OR; 1.8,2.7 and 1.9 
(Figure 10 and Table 13, 14). 
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Figure 10. Sero -prevalen ce of C OPP in re l at i on to c npp s ial us 

Sero-preva l ence ba s c<.l o n ye ar o f C B ll P v a cc inati o n 

Analysis of sera-prevalence results based on year of last CBPI} vaccination was recorded. The 
mean sera-prevalence for years 1990/91, 1992193, 1994/95 and 1996+ was 7.3%, 16.2%, 
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::! 1.600 and 1- .5°0 respecti\ d y :md no statistically signific~1nt diiTeren("e for the years 1 q9::! 
onwards. but there \\as a statistically signiticam difference bet\\een years after 1991 to that of 
years up to lq91 (p<O.OOl) and OR = 1.9 (F ig ure II and Table 13.1 -1- ). 
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. . Figure 11. Sero~prevalence of CBP P tn relation lO year of la::.t 
CBP P \accination 

Sero-pre"a l ence in r elatio n t o age 

The mean sero-prevalence for four age groups: < I. 1-<1 . 1-3 and> 3 years \\as, 13.8% . 19.00 o. 
16.9% and 18.1% respectively. This difference seems statistically significant (p<O.05). 
However. analyses of the confidence inten"als orthe means show o\'erJo.pping and confidence 
interval of the odds ratios include one (CI of The OR = \.0 -1.9). indicating that no statistically 
significant difference among age groups (Figure 12 and Table 13. 1-1-). 
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Figure 12. Sera - prevalence of CBPP In relatlon to age groups 
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S c r 0 • pr e , . a len c c i nr c I ;j t i 0 11 t o se x 

The mean se ro· pre\alence ror males and temales recordt'd was 19.7°0 and 15.6° '0 and this 
difference \\as found to b~ statistical!) signilicant (p<O.05) \\ ith OR = ( ! I · \. ~ ). Funher 
anal~'ses o f the data mdicated :1 higher sero· pr~\a1ence in males of one> ear of age and old~r 
(Figure 13 . \ -!.and 15. Table 1~ . J3and J..J. ). 
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Table 12. CBPP sero ·pre val ence In different age groups of 
females and males eFT 1'''0 " -

Sex Age groups :"egati\e Positiw Grand Total °'0 positive 

female <I 192 
, 

26 218 12.0% 

1·<2 185 36 221 16.3% 

2·3 183 30 213 14.1 % 

>3 ~98 103 601 17.2°'0 

female Total 10;8 19; J? - ., - » I 15.6% 

male <I 138 ,-_ I 16; 16.4°'0 

1·<2 Ir ~2 189 22.2% 
1 ' --, 1 . , 

)- 38 190 20.0°0 

>3 
,_. 
- /) 68 343 19.8% 

male Tota! 711 17; 887 19. 7% 

Grand Total I Ir o I 370 21 ~ 0 17.3% 
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Table 13. Summary of mt:an sero-pre\,l]l!nCe results b3sed on 
d·ffert:nt factors I 

Desc r iption T es ted T es t Pos iti n 0,1,) Pos it ive 95% CI 

T Qtal ht:rds -10 3; 92.50 18-13.1 00) 

Total serum ' 1-10 370 1- .3 1157.18.9) 

Ad minist r:lt i\"e 
zo ne 
A\\i ;~o 202 27.3 ( 2~.1. 30.5) 

\\ ·.Gojjam 1-100 16S 1'.0 (\ 0.3. 13.7) 

Agro-c1 ima te 
Highland 420 3-1 S.I 15.5 .1 0. 7) 

~ tedium altitude 980 134 13.7 II \.5. 15.91 

Lowland 7~0 202 17.3 ('4.1. 30.5) 

CB PP sta tus 
Outbreak area J-IO 202 27.3 ~2 4 .1. 30.5) 

Suspected area 360 63 17.5 t9.6.2IA ) 

Free area 10-10 105 10.1 183 . 119\ 

Yea r of last CBPP \·acc ination 
1990-91 260 19 7.3 (-1.1 10.51 

1991-93 860 139 16.2 113.7. 18. 7) 

199-1-95 820 177 21.5 118.7.2-13) 

1996- '00 35 17.5 (11.2 . ".8) 
Age groups 

<I 383 53 13.8 (\0.3.17.3) 

1-<2 -110 78 19.0 11 5.2. 2c .8) 
1-3 403 68 16.9 (13.2 .20.6) 

>3 9-1-1 171 18.1 (1 5.6.20.6) 

Sex 

Female J ' - ... _:l..l 195 15.6 (\3.6.17.6) 

:Vlale 887 175 19.7 (} - .1.22.3) 

Table 14. Summar~ of X~ and OR values bast:d on the different 
variables tested 

Descriptio n X- Of P-\'3I ue OR Co nfidence inte rval O R 
Awi Vs W.Goijam -9 .~ ) <0.001 2.8 ... , ... J. 

_ . - - Y. 

Agro-cli mates 
Lo\\land Vs Highland 60.9 ) <0.001 J 3 3 0 - 6.1 

Lowland Vs :Yledium altitude -19 8 ) <0.001 2A 19 - 3 0 
Nledium altitude Vs Highland 8. - I <0.01 i .8 I 2 - 2. -

Outbreak Vs suspected 12 . ... I <0.001 I 8 1.3 - 2 . .l 
Outbrea~ V s F fee 89.6 I <0.001 ' . 2.6 - -1-..3 . . 
Suspected V s F Tee 13.9 I <0.001 1.9 \...1 - "'.6 
Year vaccination 

After 91 Vsbefore91 20.6 I <0.001 2.9 1.8 - -1.6 

<:: I year Vs < I ~ea r 3.9 I <0.05 l.-l 1.0 - 1.9 ' 
Male Vs Female 6.3 I <0.05 1.3 1.1 - 1. -

• No slgmficant vanatlon between age groups 
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-I. \ · A CC I .\ A Tl OS TRIA L 

_lo ll ntrod u Ciio ll 

Vaccination against CBPP has been used as sole means of controlling and ultimatd~ 

eradicating the disease in man~ African countries. The TI --+-+ freeze dried monovalent \ Jccine 
is large!~ in use in ma!l~ regions of Ethiopia and it is the onl~ recommended vaccine b~ the 
OlE (Tubsne t'f "d .. 1996). 

However. no sufficicm information exists on the sera-com ersian of this \'accine among a 
vaccinated popUlation. A\'ailable information on the duration of serological!: detectable 
antibodies after Hlccmauon \'arics from about 30 days p .lasiga and Domenech. 19(5). 10 
weeks (Chima and Pam. 1(85). three months (LeGorf and Thiacollrl. ! 9(5), tour months 
(DalceL 19-~) to ~3 months (Ol1o\'iral1 and Taylor-Robinson. 1979). 

Therefore. the specific objectives of investigation were: 
- to srud~ the.sero-con\ersion of the TI --t-1. freeze dried monovalent vaccine. 
- to assess the level and duration of vaccinal antibodies. 
- to compare C-ELlS.-\ and eFT results on samples collected at various stages of the post-

vaccination period . 

.... 2 .\ I at e rial s and .\tl et h od s 

.L2 . 1 De s cription o f th e s t u dy ar{'a: 

This srudy was conducted at the Debre Zeit research farm. The farm is located about 2·.3 kms 
nonh of the Faculty of Veterinary r. ledicine. 

-1..2.2 The anima ls 

A tOtal of 77 cross-breed callie were used \\ hich are kept for research purposes at the farm. 
The animals are grazing on an enclosed area and are fed additional1: concentrates . . -\bout 90° 0 

of the animals were females. There we re four age groups: cah es less than one yea r. weaned 
groups aged 1-<2 years. breeding heifers aged 1-3 years. cows and bulls O\er three years . The 
number of animals from each age group \vere: 9. 13. J3 and -to in ascending order (Table 15). 

Animals were grouped into a vaccination and a conlrol group (50 \ accinated and 27 
unvaccinated controls). The number of animals to be in each group was decided by common 
sense. Ho\ve\er. the selection and assignment of individual animals was age dependent and 
this was done at random. About one third of the respect ive age group was taken for control by 
using simple random procedure. One ml of the \accine \\as inoculated 'Subcutaneously on 
either side of lhe neck. Serum samples were collected at days 0.7.1 -1..21. 28. 35 . .f~. 49. 56 
and 63. All samples \",ere tested wi th both the CFT and the C-ELISA tests. 
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Table 15, .-\ge distribution of animals llsed f or \3c(lnation trial 

'\"e !..!roups ( Years) . 0 -
Group <1 1-< 2 J-3 >3 r0tal 

\ accinated 6 11 5 28 50 
Control J ~ 8 12 :7 
Towl q 15 13 ~O - 7 

-LJ .3 \-accine 

The \'accine used was the T I-4-l freeze dried monovalent \accine . batch number PL-l-97. 
production titre 10 - (, cfu. 

-L3 Resu lt s 

Se r o l ogical r es pon s e of ca tt l c vaccinated a g ain s t C BPI' 

The serological response of cattle vaccinated against CBPP and detected by eFT and C­
ELISA are reponed. Cnvaccinated control animals remained sero-negati\'e in both tests_ C­
ELISA and CFT. There were some animals that had not been sero-con\"\::rted or serologically 
undetected: four animals were by eFT I: 10. ten animals were by eFT I :20 and 18 animals 
were by C-ELISA out of the 50 animals vacci nated and tested (Annex -l ). Table 16 and 17 
provide a breakdown of the actual trial protocol. 

Table 16. l'umber of sero - con\erted animals detected by C FT 1:10 
3nd (·El 1 S~ 

Da~s 0 I - I " I " " 35 " J9 56 63 
~ o Animals 50 50 50 50 50 50 50 50 50 50 

CFT- I - 0 5 9 '6 '5 '0 I I 3 I 0 

CFT-2 0 I 5 6 16 19 I 7 I 0 0 0 0 

C-ELlSA- 1 0 I 0 15 31 0 0 I 0 0 0 0 

C-ELJSA-:::! - 0 I 0 IS 11 0 0 0 0 0 0 

But considering the proportion of sera-detected an imals in a particular day of samples. C­
ELISA was found to be mo re sensi tive than eFT 1:20.64°;' with C-E LISA Vs 40° 0 with CFT 
1 :20 (Table 17). 

Table 17. :-.Jumber of sero - con\'erted animals detected by CFT 1 : 2 0 
and ( - ELISA 

Days 0 7 1 ~ 21 28 35 I ~2 ~9 56 I 63 
:';0 Animals 50 50 50 50 50 50 50 50 :'0 50 

CFT-1 - 0 5 I 9 20 8 20 I 1 2 0 0 
CFT-2 - 0 ) 6 1 ~ 6 7 I 0 I 2 0 0 

C-ELiSA-1 - 0 0 15 31 0 0 0 0 0 0 
CFT·2 - 0 0 15 17 0 0 0 0 0 0 

By C-ELISA. antibodies were detected only on days l-l and 21. In contrast. eFT detected 
antibodies as from day 7 onwards . with peak values at day 28 with subsequent decline of 
values thereafter (Figure 16. 17 and Annex 4). 
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Figure 16 . Pr~\alence and incidence of sero · converted animals 
eFT : 10 and C-ELIS.". 

(FT·I and C-ELISA-I indicate tbe proportion of sero· positive animals. \\hicb includes an 
animals found sero·positive at the day of testing when compared to the total number of tested 
animals. (FT·] and (-ELISA -2 indicate newl~ detected sera-positive animals. 
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Figure 17 Pre v a l ence and incidence 0 1 ser o ·con\erted animals 
P V . CFT l : c O Vs C-ELISA. 

CFT· I and C-ELISA-I indicates the proportion of sero· positiw animals. \\hich includes all 
animals found sero·positi\e at the day of testing \vben compared to the total number of tested 
animals. eFT -2 and (·ELlSA-2 indicates newly detected sero· positiw animals. 

Vaccinat i o n r es po n s e in r e lali o n 10 age 

Assessment of sera-conversion in relation to age indi~ate~ that all age groups have shown 
similar responses to vaccination. There was a similar serological response of the various age 
groups to T I -44 freeze dried monovalent vaccine. Tnere was a relatively highe r response in 
middle age groups (1-<2 and 1-3 years). but the confidence interval of the four age groups did 
overlap. showing no statistically significant difference of vaccination response in relation to 

age (Figure 17). Age response in relation to time was assessed and an interesting observation 
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,- "It"'h ct" 'h \\as thaLthere \\OS a Jouhl..: fold in age groups 1-<2. ~-3 anu > J )ears mIle our an SIX 

weeks P\ ' (Figure 18 and 19). 
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Figure 19. Ser o -c o nvertion in relation t o time in the \afl O tl5 age 
gr o ups ( during 10 weeks ) . eFT 1 :2 0 

5.CO~t PARI S O;\ OF e FT A;\ D C · E Ll SA T ES T R ESlL T S 

5.1 Introduction 

The diagnosis of CBPP depends mainly on serological tests of which only the eFT has been 
accepted by the OlE for international cattle trade. Recently. a competitive enzyme linked 
immunosorbent assay based on monoclonal antibodies has been proposed by OR.A.D-EMVT. 
The test is under evaluation in five African veterinary laboratories, one of which is the 
National Veterinary Institute (NVI) . Debre Zeit. Ethiopia. 



The speci tic objecthe or this stuJ~ \\las: To compare th\:.' n\o serological tests (C FT and 
C.ELlSA) for the diagnosis of CBPP. using bovine serum sampks of differem origins in 

Ethiopia. 

5.2 yl :l tcrial s :l nd .\Ielhod s 

5 . 2.1 Co mpetitiv e Enzyme Linked Immu no- so rbent .-\ SS:ly 

5 . 2.1.1 Genera l 

The test has been prepared as a kit b~ CIR.'-\D·EYI\T. Yl otltpdlier. France and the Animal 
Production and Health Section of the joint F AOdAEA di\ ision on nuclear and related 
techniques in food and agriculture in support of their programs. The kit has been de\·etoped 
for the detection of serum antibodies to '\[1II11ISC. 

The CBPP antigen supplied is prepared from a wild strain of J[mmSC. The .\[mmSC culture 
has been lysed through an osmotic shock and a detergent. The mouse monoclonal antibod~ 
supplied is directed against the membrane antigen of .\[II/I/ISC. The anti -species conjugate 
supplied is polyclonal rabbit anti · mouse immunoglobulin conjugated to horse radish 
peroxidase (HRPO ). 

The test is conducted according to a standard competiti ve enzyme-linked immunosorbent 
assay (C·EU5A) tl!chnique to determine the presence of anti·CBPP antibod~ in a serum to be 
tested. The teSt principle is based upon the competi tion between the anti·CBPP monoclonal 
antibod} (YlAb) and antibodies in the serum sample ror binding to the CBPP antigen. 

The presence of antibodies to .HmmSC in the serum sample will block the reactivity of MAb. 
resulting in a reduction in the expected colour reaction. rollowing the addition or enzyme 
labeled anti-mouse conjugate and substrate/chromogen solution. \\ 'ash steps are required 
between each step to ensure the removal of unbound reagents (for the assay procedures see 
Annex I). 

5.2. 1. 2 Interpret;lIion of te s t r es ult s 

Test sera with mean percent inhibition (PI) values of50oo or greater were considered positive. 
Test sera with PI values less than 50% were considered negative. 

5.2. 1. 3 Sa mpl es u se d f o r l est co mpari s on 

In order to assess the diagnostic dTjc.J.c~ of CFT and C-ELlS . ..\, samples collected for a sera· 
prevalence stud}. others collected from the \-Ietekel and Andassa cattle breeding ranches and 
samples collected for \ accin.:ltion trial studies we re analysed. 

Extensive management system 

Vaccinated catlle from two districts. namely Jabi -Tenan and Denbecha were sampled at about 
four months after vaccination. The vaccine was applied by the respective district animal 
health professionals as a prophylactic measure in November. 1996: CBPP outbreaks had been 
experienced in the comer of these districts. 
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The \ accine strain used \\as the T I-SR freeze dried allenuated mono\'alent \ :lccinc 10 ("fu 
per dose, batch number PL [ - -9 .. 10. the route of vaccination \\as subcutaneous on ei ther side of 
the neck. A IOta I of :lboU[ : 00 serum samples \\ere collected 3nd e.umined. All the animals 
\\ere local indigenous Lebu 0fboth sexes and all ages. 

?-.Ietekel ranch 

A total of 60 animals (30 pure Fogera and 30 Frisian-Fogera cross breeds) were sampled 
starting from 55 days after \'accination :lnd sampling continued at days 84. 105 and I -W P\'. 
The vaccine was applied b~' animal health professionals working in the ranch, it \\3S kno\\'n 
that all animals ha\'e recei\ed one ml of the T\ ,SR attenuated freeze dried monovalent \accine 
havimr had a titre of lOs ".) efu per dose. batch number PL 19-94. 

Andassa ranch 

A total of 60 animals (30 pure Fogera and 30 Frisian-Fogera cross-breeds ) \\ere used. 12 
animals (six from each breed \\'ere used as unvaccinated comrols), Pre\accination serum 
samples were collected a day before \'accination and post vaccination samples about 50 days 
PV. The vaccine \ .... as applied by animal health professionals working in the ranch and the 
vaccine details were the same as in Yletekel ranch, 

5 , 3 D a t a a nal y s i s 

Test comparisons (CFT and C-ELISA): Calculation of confidence intervals, leve l of measure 
of concordance and kappa \alues were pertormed on samples of different !ocali ties. ranches 
and one research institute. Comparison on sensitivity (Se) and specificity (Sp) to detect 
vaccinal response was made. For calculation. \VinEpiscope La included in the program 
package was used. 

5 , -' R es u lt s 

5 , -' . 1 Co mpa ri s o n ba s e d o n co nfid e n ce inl e r v:1i 

Analysis of the the actual serologically detected proportion of the tested samples indicate that 
CFT detects relatively more positive animals than C-ELISA. But. the confidence intervals of 
the means of the CFT and C-ELISA tests overlapped in 85 0 0 of the \ illages and 73% of the 
districts (Table 18 and 18, Figure :20 and Annex 6). 

Table 18 Proportion of overl apped results CFT \'s ( - ELISA 
Source ;.10 of means Overlapping eFT 1 :10 Overlapping CFT 1 :20 

Village 40 28 (700
0) 34 (85%) 

District II 5 (46%) 8 (73%) 
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5.-4.2 C o mpari s on based o n co nc orda n ce 3nd k:1PP :l \,:llues 

A total of 3150 samples were tested by eFT and ( -ELISA. It was observed that the 
concordance ranges from -1-]: to 100° 0 and kappa value from a to 0.78. The mean concordance 
and kappa values for different origin samples \\ ere found to be 85.3 ~·o and 0.30 respecti\"ely. 
There \>.;ere discrepancies between the two tests: A total of 163 samples that were identified as 
negative by CFT were positive by C-ELISA \'s 301 samples identified as negative b~ C­
ELISA were positve by eFT (Table 20 and 2 1)0 Concordance and kappa \Oalues calculated for 
different origin samples shown in (Table 2 ~ ) o 
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Table 19 Concordance and kappa \alues on samples used for sero ­
pre\-alence stud~ 

C .. ELIS.-\ posltl\e 

Concordance 

kappa \ alue 

negam-e 

Total 

CFT 
positiw 

113 I 
0 --
- ) 

370 

= 

= 

0 Total 
1::! 6 I 239 

16 .. l.l I 1901 
1 0 I 2 140 I 

0.:-

Table 20" Concordance and kappa \"alues on o\erall samples 

C .. ELIS ... \ positw 
negative 

Toral 

Concordance 
kappa \"alue 

Positive 

P5 
301 
~46 

--
I '(egative I Total I 
I 163 I 308 

I 2541 I 2842 

I 2-04 I 3150 

= 

= 
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Table ~ I. Concordance and kappa \aJues on samples from \arious 

o rJf'11l ~ 

District Samples C·ELlS,\ CFT 1:"0 Concordance kappa \ alue Agreement 

Achefer ~80 n 31 81.-1.(1(1 0.00 no 
Ankesha ISO 39 45 75.6°0 0.3~ poor 

Bahir·Oar 340 27 40 87.4% 0.29 poor 

Banja SO 21 53 42.5°0 0.00 no 
Burie 160 9 2S 85.6°0 0. 32 poor 

Dangila ISO 57 75 61.1 (I (I 0.17 poor 

Oenbecha 60 4 " 0 70.0° 0 0.16 poor 

Guangua 300 26 "9 96. 3°0 0.7S good 

labi·Tenan 140 4 15 --L 3°0 0.1 5 poor 

:Vlecha 260 17 19 90.0°'0 0.2~ poor 

SekeJa 160 S 15 89.4°'0 0.21 poor 

Sub· Total 2140 239 370 82.1 (1(1 0.17 poor 

Andassa 50 60 9 7 9 ~ ~ (I/ 
,) . ,) (I 0.71 good 

Metekel 8-1 60 6 I 88.3°(1 0.03 poor 

j\ [etekel 105 60 7 I 90.0(1/(1 0.23 poor 

Metekel 140 60 0 
, 

96.7° ° 0.00 no -
Sub-Total 240 " II 9:2.1% 0.24 poor --
Oebre·Zeit 0 77 0 0 

Debre·Zeit 7 77 0 ) 93.5(1(1 0.00 no 
Debre-Zei t 1-1 77 15 9 8-1.-1.°0 0.42 moderate 

Oebre-Zeit 21 77 '? "- " 0 81.8°0 0.60 acceptable 

Oebre-Zeit 18 77 0 8 89.6°/0 0.00 no 
Dehre·Ze it 35 77 0 20 74. 0~'0 0.00 no 
Oebre-Zeit 42 77 a I 98. 7°'0 0.00 no 
Oebre-Zeit -19 77 0 2 97..,l.°0 0.00 no 
Oebre-Zeit 56 77 a a 
Debre·Zeit 63 77 a a 
Sub-Total 770 47 65 92.0°0 0.40 moderate 

Grand Total 3150 308 446 85 .3% 0.30 poor 

5.4 .3 Se n s itiv i t y a nd s p eci fi city to d e t ec t vacci nat ion r e s p o n se 

The sensiti\'ity and specifici ty of C·ELlSA to detect \'accination response was investigated on 
samples from \accinated and umaccinared animals. eFT was used as gold standard . The 
sensitivity (Se) and specific it) (Sp) is indicated under (T3.ble 12 ). Of the \-accinated 50 cattle . 
-10 were found sero·coovened by eFT of which 32 were found sero· positive by C-ELISA. 
" .. hi Ie all the unvaccinated control \\ere sero-negative by both eFT and C·EllSA. 
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Ta b Ie"'''' Sl!nsiti\lt) .:lI1d Spt!citici t) orC· ElISA using CFl as gold standard 

\'3ccination status 
\accinated control TOlal 

eFT POSili\e -10 0 -10 
negati\t! 10 27 37 

TO!al 50 27 77 

CFT 
Positive '\I:!uati\'e Total 0 

(·ELlSA positi\e 
negau\e 

Total 

( , ELI SA, 

32 
10 
-10 

Sensitivil~ = a (a-c) = 32 (32 -10) = 80°'0. 
Specificity = d '( d-b) = "27 C27-0) = 100°0 

6. DI S( L"S S I O:-.' 

0 I " 0 _ 

, -
- 1 I -4 5 
, -_ I I 67 

According to this stud) including questionnaires and serological rt:sults . bovine respi rator~ 

disease which mainly refers to CBPP is a prime concern in A\\'l and \\·eslern Gojjam zones. 
The disease with various local names like Sal. Samba. \Vozwuz. Zihon· \\'metie and AsJig is 
associated \\ith rapid spread to districts hypothetically considered free. 

The local names givl:!n for bovine respiratory disease from the di fferent localities of the study 
area are Amharic descriptions: Sal. refers to coughing: Samba means lung: WOZ\t,-uz refers to 
a disease \\ ith abdominal breathing: Zihon· \\·otetie means a disease of elephant referring to 
the origin and frequent occurrence in the lowland area. Aslig refers to a disease which induces 
chronic emaciation. These indigenous descriptions of bovine respiratory disease syndrome 
have a cenain degree of resemblance 10 that of the clinical and pathological description of 
CBPP bv Bvgrave ef al. (1967) , E2WU ef al. (1996) and .'vlasi!!a et at. (1996). This indicates . . - - -
that livestock ov·:ners in the study area have been challenged most probably \\ ith the hazard of 
CBPP. 

Funher information from stock owners about respiratory disease syndrome in relation to 
seasons resulted in di\'ergent anS\\'ers: About 18% reponed the majoril) of cases to tum up at 
the end of the dry and beginning of the rainy seasons and 13% reponed the opposite. A 
seasonal occurre:1ce in reference to the study area might be due to the following 
considerations: 

• During the end of the dry and beginning of the rainy season. a number of stress factors 
tum up including ploughing for draught oxen. shonage of forage. climatic changes from 
warm dry to cold wet condi tions. In this respect. Dennis (1986) has reponed that the 
change in temperature and relative humidity brings about a change in survival of 
pathogens and lowering of re sistance of the host in relation to respiratory d iseases. A 
change in the rate of multip lication and virulence of the d isease causing organisms and 
reduction of mucosal resistance of the host was demonstrated . 



• Durinu the end of thl? dr\ and be~ i nnim.l of thl" rain~ season and \ ice \·ersJ. bovine herds - . --
used to shi n from one grazing area to another as a resul t at' which the contact rate to other 
berds are higher. This herd COtH<lCl du ring grazing and \\ate-ring has been considered as an 
ideal situation fo r the lran~miss!On anJ occurrence of oU lbre3ks for Ji5eases such as e BPP 
(Seifen. 1906:'\ lasigaelal. . 19(6) 

According. to the serological resulis from CFT the mean sera -prevalence for Ihe 11 selected 
districts and can le breeding ranches (17.30 I)). are suggestive of the occurrence fo r CBPP as 
most areas h3\01.' been reponed:Is unvaccinated. This sera-pre\a[ence finding disagrees to that 
of the repon of Zessin er lit. ( 1985). \\ here 8° ° CBPP pre\lalence was reponed in neighbouring 
Sudan. 

The differe nce In sera-prevalence recorded for A\\i zone and \\ 'es lern Gojjam. 27.3 11'0 Vs 
12.0°0 was found to be statisti~all~ significant (P<O.OOI)' This higher sero-pre\-alence in .1\\\1 
zone miglll be due to the tbllowi ng reasons: 

• A\\'i zone is geog raphically located adjacent to the Benshangu!e-Gumz region. where 
eBPP is expected to be endemic. The Benshangule-Gumz region is in rum adjacent to the 
Sudan a country \~here CBPP has been reported to exist for man~ ~ears (Abdalla. 1969: 
Abdulla. 1969; Ylasiga It' (Ii.. 1(96). Therefore. the ri sk and pressure of CBPP infection to 
A \\; herds was expected to be higher. 

• There is a \\ide range of grazing land as a resull of gorges and mountainous landscape and 
the dominant lowland agro-climate in Awi zone as opposed to lhe plain and extensively 
cuhivated land in \\ 'es tern Gojjam. and henct! \i\estock mo\ement fram and 10 the A\\i 
zone is relatively frequent. Larger herd sizes suppon spread ing ofCBPP like in :\wi zone 
In opposlUon to arable land. where primarily oxen are used for ploughing in \\ 'estem 
Gojjam. 

The statisti cally significant sera-prevalence difference bemeen di stricts hold the same 
explanation given to the t\\O zones. Except Guangua. all districts in :\\ ... i zone are in the 
higher rank of CBPP sera-prevalence. the lower sero-pre\alence In Guangua might be due to 
the presence of concurrent infec tion with trypanosOtTIlasis. The district Guangua is known as 
endemic for CBPP as \\ell as trypanosomoiasis. The immunosuppression effect of 
trypansomiasis has been reported by Pro\ ost ellil. (1 987) . 

On the other hand. fram \Vestern Gojjam Denbecha district. unlike the others was among the 
high sera-prevalence ranking group. This might be due to its geographical location adjacent to 
one of CBPP endem ic district of A\\ii zone. i. e. Ankesha district. 

Considering the overall sera-prevalence of 17.3% in the absence of \'accination seems to be 
high. The finding of 10.1 0'h sera-prevalence in districts hypOlheticatl~ considered free was 
interesting and it is highl~ suggestive fo r a poor disease reponing system and the mishandli ng 
of CBPP. The higher sera-prevalence might be attributed to a number of epidemiological 
facrars such as: 

• 

• 

Absence of control measures such as vacclIlation. eBPP vaccine had been given with 
Rinderpest. However, the PARe program has been changed and vaccination against 
CBPP has been ceased since 1992/93 (personal communication to PARC Ethiopia). 
Veterinary drugs including antibiotics are traded in the open market as commodities and 
as a resuh of lack of basic vacci nat ion service against C BPP. Due to the pressure of the 
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CBPP problem. o\\ncrs \\~re fQrc~d to ust!' \\!late\cr antibiotil:s .:\\aib.ble This practice 
might IIa\\? increased Ihe proportion of CBPP tamer animals tB6!ske r:!! al .. 1995. 
:-':icho!as :mJ Bashiruddin. IQ95: Blancou. 1996; Eg\\u tt{ al. . 1c)96). 

• The traditional n\estOck husbandr~ system in communal grazing land and watering points 
has been conside red a conduci\'e factor for the transmission of diseases like CBPP 
Masit!a and Domenech (1995) and .\tlasiga c!! ai. fl996) have underlined this husbandr: 
system in tropical and sub-tropIcal African countries as one of a major constraint for the 
control and eradication of CBPr. The sera-prevalence results based on the differem agro­
ecolo!!\ in this stud\' with 8.1°0 in the hi2hland. 13.70

0 in the medium 31titude :l.I1d ~7.3 !1o _.. ~ 

in the 10\\ land. clearly supports this explanation. as herd size and the degree of communal 
grazing and \\atering. contact increases stanlng from the highland to\\urds the lowland 
agro-ecology 

Although not significant. :I higher sero-pre\'alence in animals of one year and aboYe \\as 
recorded. Similar findings \ ... ere reponed by Zessin el til. (1985) Pro\'OSt It! al. t 1987 1. 
;\icholas and Bashiruddin (1995) hrn e reponed a higher sero-pre\ alenee related to age 
increase J.nd the e'\pJanJtion given \\as maturation of the immune s~ stem in older animals. On 
the other hand . . vlasiga and Windsor (197:!) ha\ e reported that animals ~ ounger than three 
years of age \\ere more susceptible than those o\er three ~ears and the e:xplanation given for 
this was associated with completion of body tissue de\'etopment in older animals. 

According to this stud). a higher sero-prevalence \\as recorded in males than females. This 
variation might be due to the sexual behavior of males as they prefer smelling at the \ ulva of 
females \\hich predispose them for "urinary tract to nose" mode of infection. ~Iasiga ef Cli. 
(1972) have reponed urinar) tract to nose transmission as a new mode of tnfection in CBPP 
and indicated that the sexual beha\'ior of bovine animals as a fisk factor fur this mode of 
infection during micllIration with splashing of the urine. Males b) virtue of their se:xual 
behavior are frequemly wondering and smelling \\henever new animals are introduced into 
the herd and this might predi:;pose them to a higher rate of infi!ction than females. 

Regarding the vaccination trial of this study. 80°0 sero-conversion \\as detected by eFT and 
64°0 by C·ELlSA. The durallon of detectable antibodIes was found to be up 10 49 days P\' 
...... ith CFT and up to three v.eeks post \3ccination b~ C-ELISA. Opil11ons on the duration of 
PV antibodies detected \\ith eFT \anes. Chima and Pam (198.5) have reported about 10 
weeks. Masiga el of. (1972) have reported that nearly all cross-bred cattle and aboUl 7:5°/0 of 
zebu have shown antibodies with CFT starting from the first \\eek post \·accination and 
detectable up to 30 days. Onoviran and T aylor·Robinson (1979) on the other hand have 
reponed detection of posH·accinal antibodies for at least :!3 months using ELISA It was 
found that CFT detects reactors at 3n earlier date P\' and persists tor longer periods in 
opposition to C·ELlSA b) which antibodies have been detected for onl~ three \veeks. This 
discrepancy is difficult to e'\plain. but is probabl~ based on the high specifkiry of manodonal 
antibodies in C-ELISA. 

The detection of vaccinal antibodies up to 49 days PV using CFT. with a peak number of 
se ra-converted animals at da~ 28 is generally in agreement to thaI of the report of Staak 
(1974) in Tanzania. It was reported that sera-converted animals were detected up to 69 days 
PV and the peak proportion of sero-convened animals detected were between days 17 and 23 
days post vaccination. 
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in this \m:cination tria! slud~. an interesting obsen 'ution bet\\een eFT and C-ELIS.-\ was that 
the C-ELISA detects re!ati\e!~ a higher proportion (6-1-°0) as sero-positi\e in a single batch of 
sampl ..:s at da~ 21 ",hile eFT detects about -1. 0° 0 in a single batch of samples. that \\as at da~ s 
:1 and 35. This might be an indication of the sensiti\ity potentiJl of C-ELISA But. 
cL)nsidering the Qverall proportion ofsero-positiH' animals during the e:-.perimemal period (63 
davSl. CFT detected 80°'0 and C-ELISA 6-1.°0 of lhe \accinated animals. This variation is due 
to ·CFT \\hich detects \·accinal antibodies for an extended duration. \\ hITe C-ELISA detects 
this proponJon In a single batch of sample .:It Jay ~ I This might be considered as a diagnostic 
ad\·i1nIage of the C-ELISA:l.5 it Jett.'cts \Jccinal antibodies for shorter paiods. 

The fall of\Jaccinal antibodies after \·accination has to be put into account \\ hen testing cattle 
for investigation of antibodies due to natural infection. This supports that the sero-positi\e 
animals found in this slUd~ are most likely due to natural infection. The highest speciticit~ 
obtained in this \·accination trial stud~ for eFT and C-ELlS.-\ (neither of these tests detected 
the cOl1lrol animals as positiH') indicate thut the risk of false positive reactors is minimal. 

Funher compsnson of CFT and C -ELlSil, indicatt:s that there \\ere 1\\0 peaks of sero!ogica!l~ 
positive ammals in the fourth and sixth \\eek \\ith CFT in opposition to one pt:3k wilh C­
ELISA in the thIrd week. ThIS \'ariation might be dut: to CFT which detects both IgM and IgG 
(Pearson and Llo)d. 1971). \\hile C-ELlS .. \ detects mainly IgG. 

According to the comparison be{\\een eFT 1:10 and C-ELISA on serum samples from the 
prevalence study it was nOted [hat in all \ illages and districts CFT has detected many more 
positive ammals than C-ELlS.A . However. \\hen the minimum positin-: value for eFT was 
raised lO 1:'10 (OlE. 1996) the resulls for CFT and C-ELISA became closer and the 
confidence intef\'al of 85°'0 of the \ illages and about 730,'(1 of the districts showed 0\ erJapping. 
indicating that the variation was due to chance Similar test comparison studies have been 
reponed In [Wo groups of Italian cattle and indicated that \\·'estern blot detects about 60%. 
CFT about 50% ofinfec red animals in opposition to ~5% discoH~red b) ELISA. In contrast to 
these reports. Onoviran and Taylor-Robinson (1979) ha\e described ELISA as the most 
sensitive test. They ha\·e reported that it \\as possible to detect reactions over 13 months post 
vaccination. 
Comparing rhe results from C-ELISA with those from CFT I :10 and CFT 1. -1.0 in relation lO 
districts. year of last CBPP vaccin~ltion. CBPP status. age and sex indicate that results from 
both systems gained a higher degree of idemilY and much of the confidence imervals 
overlapped. The C·ELlSA is tested presently in several countnes and consequentl~ not yet 
established lor rouune diagnostic work. Like for other C-ELISAs. the main emphasis is laid 
upon the threshold PI dUring this phase. \\hich \\as presentl~ given as PI 50°/0 for the CBPP 
C-ELISA. This can gi\e an explanation for more positi\e reactors detected b~ CFT but not for 
positi\·e C·ELlSA reactors \vhich reacted nego.thely to CFT. 

It has to be realized thaI the CBPP situation in the areas tested is of endemic nature. In such a 
situation. CFT detects onl) 7-l°'0 of infected animals (Bashiruddin f!( 01 .. 199 .. n. This could 
mean that the C-ELISA is capable to detect infected animals which are nOl detected bv CFT. 
thereby qualifying C-ELISA as a valuJ.ble test for serological diagnosi s ofCSPP. It is ~b\'ious 
that additional work is r~quired in this tield. 

Companson of the observed proportional agreement and the agreement beyond chance (kappa 
value) indicate that there was a \vide range of results to the various samples. The observed 
proportional agreement was found to be in the range of -!2 to 100% with a mean agreement of 

55 



85.3 uo .. :md the kappa value was found in the range of 0 to 0.78 with mC.J.!l \'alue 0.30. This 
indicates the need for further stud~ on the test comparison. 

Considering that this stud~ was conducted under time pressure. it \\as hardl~ possible to 
assess clinical and sub-clinical cases for the 1solation and identification of the causative 
mycoplasma organism. Funhermore. it was ver~ difficult to know the eBPr status of the 
animals used for the comparison ofCFT and C-ElISA. 

Although outbreaks of eBrr had been reported in man~ pans of rhe- country. its 
epidemiology has not yet been thoroughly il1\estigated. The findings of this preliminar:­
study. although not exhaustive. are indicative that CBPP is of greater imponance in canle 
production than anticipated before. especia!!y in :\'orth-\\'est Ethiopia. 

Factors reponed such as cauie movement. traditional husbandry are favouring the spread of 
the disease and the extensive use of antibiotics and traditional medicines makes the problem 
more complex and saious. !.Ieasures to control the spread of the disease used elsewhere. such 
as test and slaughter with compensator~ pa~ menL quarantine and canie mon:ment control can 
not be applied in African count ries. in panicular in Ethiopia where there are various 
constraints associated with socia-cultural factors. poor economy. geograph~. lack of 
diagnostic facilities etc. {~'Iasiga el (Ii.. 1996). 

6.2 Co n c lu s i o n and reco mm e nd ations 

Sero-preva lence study: 

• CBPP is found to be 0. major constraint in ~orth-\\'est Ethiopia. 
• The distnbution of the disease was found to be larger than anticipated before 
• Awi Zone is considered as the home base for CBPP. 
• Herd size and management which are associated to geographical locations and climate are 

identified as risk factors 

Vaccination trial study: 

• 80% Mean sero-conversion after the tirst vaccination indicate that T,".t.t is immunogenic 
• The duration and diagnostic imponance of Abs due to T -.t4 is 1-8 \veeks. 

Test comparison: 

• 80% Sensitivity and 100% Specificity of CELISA \\'as round [0 be encouraging. 
• The agreement bem·een (FT and (-ELISA evaluated as poor to moderate. 

Therefore. the following recommendations are suggested: 

• 

• 
• 
• 

Since CBPP is rapidly spreading. nation wide epidemiological study is necessary in order 
to ascertain the prevalence and distribution orthe disease. 
Selective action plans and programs should be designed to increase herd immunity. 
Improvement of the infrastructure and facilities of the veterinary services. 
Establislunent of centralized disease reponing system. so that CBPP will be regarded as a 
national problem. 
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• Educ:nion and infornlation diss.;'mination to Ihe farmers to increase rhe le\'el o(;:l\\areness . 
• Allhou!!h treatment wilh anribJOlics used b\" fa rmers mi!!ht be an immediate measure to - .-

alle\ laiC: the problem. the long-tenn effect of antibiotics in relation to CBPP should dearl~ 
be discltSsed among professionals. li\estock o\\ners and responsible authorities and hence 
ahema[i\t~· measures should then be encouraged and implemented. 

• Further study on the test comparison on these and OIher ahemati\e ieSiS IS recommended. 
• VacclOation trial.:;tudies under the extensiw management s~stem needs to be considered. 
• CBPP is not hold back by borders. it spreads by crossing an~ localit~ and geographical 

areas as Ion.,; as carner aninuls are mO\'ing and :IS long as there is a susceptible 
populanon. Therefore. border harnl0nization of \accinalion campaigns between regions 
and countnes should be set up. A.n inter African tackling ofC BPP \\111 then be promoted 
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A n n e ). 1 .-\ S3 :!} proc l' u ur c f o r C -E LI S.-\ 

I . R e :l g e nl s . r e cip e s f o r buff e r s anu pr e s cl'\' uti v c s f or C -ELI S A 

A nti ge n P r e p ara t i o n f o r C - E LI S A 

About 20 ml of broth cul ture of ,\/IIlIl1SC centrifuged at 20.000 xg for 30 min. at - ..J. 0
( and the 

supernatant \.\as disc:lrded. The sediment W J S \\ ashed three times with PBS. The protein 
content was determined and aJjusted to J mg m! of suspension .. -\dded \\e re ! ~ o sodium 
dodecylsulphate equal yolume \\ ith the ant isine (calculated for the dete nll ined protein 
concentration ). Keep at 600

( for JO min. in a water bath. centrifuge at ~ O .OOO g for 10min. at 

-..J.°C and collect the supernatant. Store the ti nal suspension at ·20"C. Tilrate to \\orking 
dilution in blocking buffer solution (I: I 00. 1: 1000 or 1: 10.000) befo re use. 

C B P P an ti ge n s t ock 

Reconstitute the freeze dried contents of a dal \\ith 0.2 Illi of sterile \\ater supplied \\ ith the 
kit and mix gently until completely dissolved. 

A nt i-C BPr mo n o c\ o n::lI a ntib o d y s t oc k 

Reconstirute the freeze dried contents ofa vial with Iml of the ste rile wate r supp lied wi th the 
kit and mix gently until completely dissolved. 

A n t i-spec i e s co nju g;lt e s t o c k 

The rabbn anti -mouse immunoglobulin (HRPOl conjugate stock should be further sub­
divided into 500 pi aliquots in lml cryopreservation ,ials. label and stored at -..J.0c. 

Co n t r o l s e r u m s t oc k 

Reconstitute the freeze dried contents of a vial of each comrol serum with 1 ml of sterile \\ ate r 
supplied \\ ith the kit. labled and stored at _20°C. 

Bl oc k i ng age n t 

Reconstitute the freeze dried contents of a vial blocking antigen (normal horse serum) with 
2ml of sterile water. label and store at -20"C. 

S ub s tr a t e buff e r 

O.05:V1 phosphate citrate buffer. pH 5 = 0.20: Dissolve the powder III 250 ml of [ocall ~ 

produced distilledideionized water. label and store at - -toe. 

C hr o m oge n s t o ck so lut io n 

Add 12 ml locally produced distilled/deionized water to the boule wi th the chromogen 
powder. Store no longer than one month 
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S ub s t ral e s i ock 

30 I) (wv) H~O~ (88~m\l) . place one hydrogen peroxide tablet in the bro\\ n bottle supplit:d and 
dissolve with 10 mllocally produced distilled deionized \\mer. label and store at - -J.ee. 

PB S s t o ck s o l ution 

0.1,\1 phosphate buffered saline. pH 7.-J. = 0.20. Dissoh'e the contents of one packet per one 
litre of locally producl;!d distilled deionized \\,:ller. labd ::lI1d store at - .. Fe no longer than (me 
month. 

C oal in g buff e r 

0.01 !'vi phosphate buffered saline. pH 74 - ·0.20. Dilute the PBS stock solution 1:10 in 
locally produced distilleddeionized \\ater. label and StOre at - 4°( for no longer than t\\O 
weeks. If not being used im1l1ediatd~. store in aJiquots of 500 ml at ·200.(, 

Bl o ck i n g buff e r 

0.01 .'vI phosphate butTered saline. pH 7.4 = -0.20 plus 0.05% (v\') T\\een:2:0 plus 0.5°0 (\ v) 

normal horse serum ,On the day of testing add 0.5°,'0 (v v) normal horse se rum (:\HS) to the 

0.01 M PBS plus 0.050
/1) (v v) Tween 20. 

Wa s h buffe r 

0.002 M phosphate butTered saline. pH 7.4 = ·O.:W plus 0.05% (\' \) T\\een 20. Prepare one 
litre of 0.01 .\ 1 phosphate buffered saline. pH 7.4 = -0.20. add 2.50 ml Tween 20 and mix 
\yelL Transfer to a wash fluid container with a tap 10 which tubing ma~ be attached and 
further dilute with addition of four litres of distilled/deionized water. label and store at room 
temperature no longer than two weeks. 

S t o ppin g so luti o n 

..J.0/o of sodium dodecyl sulphate. dissohe the contents of one packet in 250 ml of locally 
produced distilled/deionized water. label and store at room temperature. 

Th e t es t p r o p e r : 

Coa tin g o f mi c r o plat es 

Dispense 50 ).41 .... ·olumes of the working dilution of CBPP antigen (diluted in PBS I :~ .OOOl 

into all 96 wells of the flat bottom microplates. Tap the sides of the microplates to ensure thai 
the antigen is evenl~ distributed over the bouom of each well. (O\er the microplates and 
either incubate overnight at T 4°C or incubate for two hours at 37°C. Discharge the contents - -
orall the antigen coated microplates into a sink or another reservoir. Wash all we!Js with wash 
buffer and do three complete wash cycles. 
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Addition of t c s t s c ra, co ntl'o l s cr:) anll mon o clonal an t ib o dy 

Dispense ..J.5 ).lJ \'olumes of blocking buffer to all 96 wells of the microplates and add 5 ).ll 
\'o lumes of test and control sera to the appropriate wells, This gives an initial serum dilution 
of 1: I O. Add 5 ~d of blocking buffer to the monoclonal control wells and 55 III o f blocking 
buffer to the control conjugate wells. Immediately prepare a \\'orking dilution of the 
monoclonal antibody in blocking buffer for all the plates (6 ml of working dilution per plate). 
Then add 50 ~t1 volumes orthe working dilution of the monoclonal antibod~ to all wells of the 
microplates except the conjugat!.! control (Cc) wells follo\\ing the plate layoul. This will result 
in the final serum dilution of 1 :20. The microplates are covered or sealed and placed on an 
orbital shaker placed in a - 37t>C incubator and are incubated for one hour with continuous 
shaking, Return the test sera and the remainder of the control and monoclonal antibody stocks 
to ~ ..J.0c. 

Addition of c o n j u g H c 

After one hour of serum incubation, remove the microplates from the incubator and wash 
three to four times \\ith wash buffer. Immediately afte r \\ashing , 50 III volumes of the 
workjng dilution of conjug.ate are added to all \vells of the microplates. The sides of the 
microplates are tapped to ensu re that the conjugate wo rking dilution is ewnl~ dis tributed over 
the bonom of each well. Cover or seal the microplate and incubate for one hour at .;.. 37°C 

with continuous shaking, 

Additi o n of s u b s t ra r e / c hr o m oge n a nd s t o ppin g so luti o n s 

Immediately before the end of the conjugate incubations, prepare a \\orking dilution o f the 
substrate/chromogen solu tion in a volume sufficiem for the number of microplates . Use a 
clean microplate (nol coated wi th antigen) as the 'blanking plate' for the photometric reading. 
After one hour of conjugate incubation, \\ash the microplates three to fou r times with wash 
buffer and immediate l) after washing, add 50 ill volumes of the substrate 'chromogen solution 
to all wells of the microplates, starti ng with the first column of the 'blanking plate ' followed 
by all 96 wells of the microplates in the test run , Incubate for ~5 minutes at - 37°C with 
continuous shaking, 

When the optical densit~ ot the monoclonal antibod~ control (em) wells reaches 0.7 
(approximately afte r 20-30 minutes of substrate/chromogen incubation), add immediatelv - . 
50).l1 volumes of the SlOpping solution {50S) to the wells of the microplates. starting with the 
first column of the 'blanking plate followed by all 96 wells of the microplate in the test run. 
Briefly shake the microplates using the orbital shaker to ensure thorough mixing. All wells 
should now contain 50 III of substrate/chromogen sol ution plus 50 ill of stoppll1g solution, 

Measurement of subst ra te dc,,"c lop mcn t 

Place the 'blanking plate' in the holder of the microplate reader for blanking. Place the test 
plate in the holder of the blanked reader for reading test results. Repeat for every microplate. 

Ca lculation a nd acceptance of control data 

The reading are expressed in 00 values and converted into PI values for the monoclonal 
antibody control (cm) and the reading for the fou r other controls (Cc, C-+, C+ and C-) 
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expressed was in PI \alues are used to determine \\ hether or not the test competition 
background has been pertormed within acceptable li mits of variability and therefore . whether 
or not the test sera data may be accepted for an~ given microplate. 

D nta ex pr e ss i o n 

Microplate readings are used in t\\ O types of data analysis: Percent inhibition (PI) values 
which are used for quality assurance (QA) acceptance and percent inhibition (P I) values 
which are used for acceptance of replicate \·alues for test sera and diagnostic interpretation. 
These (PI) values are calculated as follows. 

PI = 

(Replicate 00 of each control X 100) 

100 - --=--cc-:---ccc---,--~­
mean 00 o rCm - 00 conjugate (Cc) 

Acceptance of ind iv idu a l tes t se r :l d a ta 

The diagnostic threshold for Ihis assay has been set at 50% inhibition (50 PI) of the 
monoclonal antibody control (em). To accept or reject individual test sera. both replicate PI 
values of a test serum mUSt fall either above or below 50 PI. Test sera were re-tested if their 
replicated PI values lay on either side of 50 PI. 

2. ELISA DATA RECORDING SHEET 

controls 
PLA TE LA YOUT FOR CBPP C-ELISA 

serum samples in duplicate 
1 2 3 4 ; 6 7 8 

A Co Co 1 ; 9 13 17 21 
B C~ C 1 ; 9 13 17 21 
C C -- C -- 1 
0 C- C- 2 

E C- C- 3 
F Cm Cm 3 
G Cm Cm 4 
H C- C- 4 

Notes:Cc: Conjugate comrol 
C++: strong positive serum control 
C +: Moderate positive serum control 
Cm: Mondonal antibody control 
C-: Negative serum control 

Control data 

00 
00 00 00 00 UCL 
1 2 3 4 

Cm 1.60 

9 10 11 12 
:!5 29 -- 37 " 
15 29 33 37 

40 
40 

LC Median 
L 00 
0.70 
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£j 

OD OD OD OD PII PI:! PI3 PI4 UC LC 
1 , 3 4 L L 

Cm 
C-- 90 -SO 
C- -59 - 49 

C- -30 -10 
C, -10 -95 

; 

Sample dara 
1D Mea 10 :-'ka 

" " OD OD PI PI PI OD OD PI PI PI 
1 , 1 , 1 , 1 , 

1 " , " --
3 ,--, 
4 '" 5 :!5 
6 '6 
7 " 8 '8 
9 " 10 30 
11 31 

" 
-, ,-

13 --
" 14 34 

15 35 
16 36 
17 37 
18 38 
19 39 
'0 40 

Table 1 A. em control data 

Kepllcare 1-'1 values(-I) Status 
In Out 
~ 0 Accept 
3 I Accept 
1 2 Reject 
I 3 Reject 
0 ~ Reject 
Replicate PI values(3) Status 
In Out 

3 0 Accept 
2 I Reject 
I 2 Reject 
0 3 Reject 
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I I 
,OD 10D OD OD PII I PIC 
, I 

Cm 
C-- , 

C-
C-
C, 

Sample dam 
ID 

3 
J 

5 
6 

8 
9 

OD 
I 

' , -

OD 

I 

I 

-

PI 
I 

, 

, 

PI 

o 

I \Ie:! 

o " 

, ID 

PI 

I 

'6 , -

'8 

10 I I 30 

" 31 

" I I 5: 
13 I I 33 

I' I 
15 

I -, , -
35 

16 I o I 36 ,-
18 I I I 
19 I I 
' 0 : I I 

Table J:\ em control dma 

Replicate PI \-aiues{ ..!. 
In Out 

, 0 

, 
I 
o 

3 

Replicat.:- PI \"aiuesI3) 
In Out 

o 0 
2 
I 
o 

, 
3 

, , 
I 38 

39 

OD 
I 

B 
PI:; PI' I CC LC 

OD 

71 

L L 

90 -80 
59 -.19 

-30 10 
- 10 q; 

j 

PI 
I 

PI PI 

Slarus 

Accept 
Accept 
Rejeci 
Reject 
Reject 
Status 

;\ccept 
Reject 
Reject 
Reject 



Tantibodjeslc lB. Cc and C- control data 
Replicate PI values 

In OUI 

o 

o 

Tantibodiesle I C. C ............ and C - control data 
Replicate PI values 

In OUI 

~ 0 
3 
; ; 

I 3 
0 ~ 

In within UCl and LCl range 
OUI out of the range 

Status 

Accept 
Rejec t 
Reject 

Status 

Accept 
Accept 
Reject 
Reject 
Reject 

A nn e x 2 R e a ge nt s. dilu e nt s :lnd pre s erv:lt i ve s for C FT 

Co mpl e m e nt 

A Complement is a mixed serum from healthy male guinea pigs. 0.8 ml se rum. 0.\ ml 
Richardson sol. Band 0.1 ml Richardson sol. A. Stored at - -l °C for six months. 

Eva luati o n o f Co mplem e nt 

Set up three rows of nine tubes each. Prepare 1:-+0 C dilution. 0.5 ml of preserved complement 
.. - .. 3.5 ml deionized water " - .. 11 ml diluent (working solution of VSO) 
Table -l Complement evaluation continue as shown below 

Tube C 1:40 VBO diluent VaD C titre 
diluent 

I 0.1 ml 0 .. ml 1.5 ml 1:200 
2 0.15 ml 0.35 ml 1.5 ml I: I" " , 

0.20 ml 0.3 ml 1.5 ml I: 100 > 
~ 0.25 ml 0.:25 ml 1.5 ml 180 
5 0.3 ml 0.:20 ml 1.5 ml I: 67 
6 0.35 ml 0.15 ml 1.5 ml I: 57 
7 O.~O ml 0.1 ml 1.5 ml I: 50 
8 0.45 ml 0.05 ml 1.5 ml 1:44 
9 0.5 ml - 1.5 ml 1:40. 
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lncubate at :noc in a \\aler bath for one hour and in the mean time prepare 2% SRBC and 
equal amount of Amboceptor at working dilution . both 10 be kepI separately. After one hour 
of incubation O.S ml amboceptor and O.S ml of 1% sheep red blood cells (S RBC) added to each 
tube. The tubes 3re properl~ mixed and incubate in a water bath at 37°e for 30 minutes.The 
test is read by recording the minimum haelllol~tic dose (~ lHO) of complement which is 
represented b> the first rube showing complete hemolysis . The next tube contains the full 
haemolytic dose (F HO ). 

Ambocepto r (.-\ nti -sheep hemolys in ) 

Amboceptor is a serum containing lytic antibodies against SRBC. commonly prepared in 
rabbits. This reagent is available from ClRAD-E\<IVT. France. 

Sheep Red Blood ce ll s (S RB C) 

About 75 ml of free flo\\ ing blood is drawn from the jugular \ein directly in to a bo tt le 
containing 125 ml of Alsever 's solution. :-\ dash of crystalline penicillin is added. stored at 
-..!-0c. The blood can be used fo r about two weeks. Blood for CFT should be at least one day 
old. 

Ag and Con trol s era: 

Soth positi\e and negative cOnl rol sera supplied with the kit by CIR.AO-E.'vIVT. 

Dilu e nt s: 

Ve r ona l buffered dil u e nt (V BD ), five f o ld co n ce ntrat ed VBD 
Nae! 83.00 gm 
~a. 5.5 diethylbarbiturate 10.19 gm 
Distilled (deionized) water 800 ml 
Add slowly 3-L6 ml of l:--i HCl and afterwards 5 ml of ' 

Preparation of VB D s tock Solutio n : 

Mgclz. 6H~O 
Cae!~. 1H20 

20. 3 gm 
-l- . ..!- gm 

add slowly 100mi deionized water 

200 ml of the concentrated VSD should be diluted ""ilh 800ml of deionized water (workin2. 
solution).The PH ora 1:5 diluted stock VSD should be between 7.-1- and 7.5. Stock VSD i; 
stored in 100 and 200 ml aliquots at -20oe . 

S upplement e d ::'\o rmal Sa line : 

Five fo ld concentrated solution 
Nad 90.00 grn. ' 
VSO stock solution 5.00 ml 
Distilled H~O ad 2000.00 ml 
Dissolve Nae!. mix well. check and adjust to pH 7.-1-
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Pr ese rv<ltive s : 

Al s e ve r s S o lution: 

Dextrose (glucose) 
~aCI 
:\ a - ci trate 
Distilled water ad -

Richard so n so luti o n s : 

18,66 gm 
-U 8 gm 
8.00 gm 

1000.00 ml 

Richardson Solution B 
Borax 1.1 -1. gm 

Richardson solution A 

Boric acid 1.86 gm 
Borax -1..58 gill 
Sorbitol 22.94 gm 
Satur. ;..raCI ad 100 ml 

~a azide 
Satur. 

\,62 gm 
NaCI ad 200 ml 

Pr e p a r atio n o f S RB C for haemolytic sys tem: 

About 10 ml of SRBC in Alse\"er·s solution is centrifuged at 2500 RP.'v1 for 5 minutes. The 
supernatant is discarded and replaced by working solution of \'BD. The red blood cells are 
resuspended in the diluent completely. Th is procedure is repeated -I. times: before discarding 
the supernatant after the last washing. the PCV is measured. The pev can be read directly: 
Otherwise, an identical tube is placed next to the blood comaining lUbe and tilled up to the 
level of the blood by a measured amount of diluent. SRBC 2°'0 suspension is prepared. This 
2% SRBC becomes indi\idually standardised by the C-evaluation. 

A mb oce pt o r titr a ti o n 

Pre-dilution of amboceptor in jumping dilutions: Prepare \ :500 amboceptor and dilute serially 
UplO I :8000.prepare 1 :750 and dilute serially upto \: 1200 
1:500 1:1000 1:2000 I:~OOO 1:8000 

1:750 1:1500 1:3000 1:6000 1:1200 

Transfer from these tubes 0.5 ml into a set of lubes. always stan with the 1:\200 dilution 
(doing from lo\ver concentration towards higher concentration allows to use on ly one pipette 
to this procedure. Add 1.0 ml of diluent IO each of the test tubes. Add 0.5 m1 o f 2°"0 SRBC to 
each of the test tubes. shake well. Leave on bench for 10 minutes. Add I.Oml of complement 
at working dilution or if complement has not been evaluated use a \ :40 dilution. Read and 
record the last tube sho\\ing ;-' IHD.The working dilution of amboceptor is four times [he 
0.-1HD. If ,\IHD was present at 1 :-J.QOO. the working dilution is I: I 000 
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Ann e x-3: Duration of antibodie s individual an im a l s when 
t e s t e d with C -EL I S A and CFT 

Duration of post vaccination amibody in indi\'idual animals when tested with C-ELlS :-\ , 

Ammall O 
Ol ·~ 

01·3 
01·5 
01·12 
01·J3 
OJ·.!.! 
Ol·r 
OJ·3 1 
0 1·32 
Ol ·'>} 
0 1·:;.\ 
0 1·3 5 
01·38 
Ol -U 
01.J6 
01·1 
DI~ 

01·­
OI·S 
0 1·9 
01·10 
01·11 
0 1-14 
0 1· 16 
OJ·I­
Ot·18 
01·.!0 
OI·.!8 
01·:;0 
DI·}I 
01..\0 
01..\8 

Prevalence 
Incidence 

Days of sampling after \'accination 
I.! .!I 

(1 ••••••••••••••••••••••• 1) 

0···· ................. . 
0········· .. ........ -. -0 

0··········-············.' 
0···········-········-··,] 
0··· .. ·--_· ············-0 
0-........... -......... ( 

0 ..•.. -.. ·.·.·· .. · .• ····0 
o 
0········· .-... . .... 1) 

D·· ·····················,; 
0··-··· ·· ·_··- ....... -0 
0···········-···········(, 
(, .......... -0 

O·······················{· 
O········Q 
0-·······0 
O-•.••• -(} 

0·······-0 
0········0 
0- ...•• _0 

0········0 
{I •••••••• 0 
Q •••• - ••• -O 

( ········-0 
1) •• -_- ••• -0 
C>-••• -••• -O 
0····-·· .. .:) 
0·····-····0 
.) •••••••• - -1) 

(}-••••••• -O 

0·········-0 
00·. . .. " :;00% 62 \P." O~. n 1·'0 0 0 0 0 

00·. )0". 300". .\8 6°. 00";' 00·. 0 0 I) 
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2. Dur:ltion of antibody In individual animal s \\ hen te s t ed with 
eFT 1: 10 

rD 0 
01·]1 
01·]5 
Ol·r 
01-18 
dl .49 
01·~ 1) 

01·1-
01·38 
01.43 
01.46 
01.4-
Dr~ 

01· • 
01·8 
01·9 
01.10 
01·13 
01·16 
01·1-
01·18 
OI·~O 

01·13 
01·2~ 

01·18 
01·30 
01·31 
01·}3 
01·36 
01·1 
Ol·~ 

01·3 
Dr~ 

Ol·~ 

01·1~ 

01·1~ 

01·15 
01·21 
Ol·~~ 

01·25 
01·29 
Ol·j~ 

01·j9 
01.41 
01.4~ 

01.45 
01·50 
01·19 

f>·".lk",~ 
11I,,,I,n,,, 

Days sample tested 
I ~ 21 18 35 ~~ ~lj 

() ........... _._.·.·· ................. o 
0··· ............... -. -----.-.. -.-............• -0 
0 .. ···············1) 0·---····--0 
fJ· ··················--·-·--·-····-·· '() 
0·····-0 0················1) 

0····························.1 
o· ...................... --~J 
., •• -.......... • ••••••••••• ..(l 

1 ••• - •• -0 fl·················· .. 
, ...... -....... -................. -.. -0 
!)- •• - •• -.-•••• - •••••••••••••••• -0 

0·--··-·-- .--.......... -.-.• -0 

• 

0·--··----·---·-·-··-·-0 
0········· ········-···-0 
0······················1) 
0······················ .. ········0 
G-••••••••.••••.••••••• -O 
G- ••••••••••••••••• -0 
Q-._ ••••••• _._-(} 

0---- ----••• --.--••• .{) 
G-••••••••••••••••••••• -(} 
G-... • .................. -....Q 

G- . ···················0 
o ...... -......... -.... -........ -Q 

0······- -.... -... -.. -......... -0 
0·--·--·--·--···-·······0 
0---··-·----·--·-················0 
O·····················....Q 

<.: 
hI> ., 

O·········...Q 
0·········-0 
O········.··.· ••• _ •• ...Q 
0-······-·-0 
O· .--.-••••••.•••• -0 

0··················--0 
0·········-0 
0········--0 
0······· ............ -(} 
0-···················0 
0···········0 
0··········-0 
o ........ -0 
0-··--·····-·······-0 
(). •• -- •• - •••• -•••••••••••••••• -0 

0··-·-··-·········---0 
0--····---0 
0 ·········-0 

O-•••••••• ...Q 

, , 
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3. Duration of antibod~ in indi\'idual animals \\ben tes t ed "itb 
eFr 1:20 

Days sample tested 
10 (. " " " 3' " " ~n ,,; 

01·3~ ··················u 
01·3' 1 •••••••••••••• . 0 · •.•.. -0 

01·3~ " ...... O···-\) 
Ot..l8 \i ••.•••• I) 

dt..l9 u··· .. 
OI·~D , .....• , 
Ol·~· > .... -'. 

01-38 I ......... ,' 

Ol..l) t, ········· .......... , 
Ol..lb .) ••••••• . -0 

Ol..l· J ••••••••• ·········-11 

DI~ D·····-o 
01·8 1)·······0 

01·9 0······ ·· ..... -{) 
01·13 0········ 
01·16 0········ 
01·1~ p .••••.•• 

0 1·18 0-··· . 
OI·!O tl.······· 

01·Z3 I) •••••••• •••••• ..;J 

OI·~J 

0;·~8 _ ••••• -0 

01 ·30 ....... .() 

01·31 
01·3:; ... .-<J 

01·1 > .... 
01 ·3 ,. •••• -1) 

DI" 'J-•••••• 

OJ·S ,. ••••.•• -l' 

OI·I.~ I·········· , 
OI·;J 0·········.0 
01·15 0·········· 
01·!1 lJ·········· 
Ol·!~ 

, ........ ......... ,,' 
01·!5 
01·39 u······ .. 

01..l1 
Ol..l~ l ·········· 
OI·lb ........... ,. 
01·19 •••••••••• 1) 

1'~~\ul.;Il~, 8 • " • 
''''~'' ~. ; . }' , , , • , , • 
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Annex -' : Qucstionaire for CB PP s cro- s urv ey 

Questionnaire fo r CBPP sero-sur\'e: 

Cluster No. __ Date collec!ed _____ _ 

I. Owner i'\ame: Sex Age Ethnicity __ 

Addressee: Region Zone District Village Altitude latitude longitude 

Amhara 

2. livestocks o\\ned: Cattle Sheep Goats othe rs 

3. Age and sex distribution o f canle owned herd(s ): <1 . 1-<2 . 2-3. 

-'. Breed of canle o\"l1ed : local: Arsi I Fogera Horro Kereyu Ba ran others 

Cross:- ----- __________ ____ ____ -- ---------1---------- 1-------

5. Objective of eanle keeping: Dairy Draught Both Feedlot Other 

6. Production system: Sen led i'\omadic Semi-nomadic Trader 

>3 

7. Feeding: Communal grazing Enclosed grazing Grazing with supplmentation 

8. Cattle movement: Yes ~o: If yes Grazing and watering Trade Cultural exchange 

9. What major livestocktCanle diseases/with priority do you know ? 

First Second Third Fourth Fifth 

10. Did you have any experience of respiratory problems in your cattle herds ?Yes :.JO 

frYes. since \\hen? since Six months/since one year/since two years/others 

II. local names fo r respiratory diseases of cattle(CBPP), ___________ _ 

11. Is the disease present in : 'our herd I neighbouring herd districts/zones currentl:· ? y n 

13. Which age groups \\ere more affected? < 1. 1-<2.2-3. > 3 

I-J.. What possible reasons for the disease out break? \'\"atering and grazing contact with other 

herds. :.Jew stock: gift . purchased. others 

15. What measures did you take to overcome the outbreak? T reatmentlVaccination 

'segregati on sale slaughte r No measure others ? when : _ ___ _ 

16. Was there any traditional treatment used: Y / N . what is thai? 

17. Is the above traditional procedure effective I Clinically efficient to cure? Yes ~o 

18. When was the last CBPP vaccination in the village? __ Dislrict? Estimated 

vaccination coverage? % 

19 Is there any specific season that the problem orC BPP more frequent? YN . no opinionII 

do not know. rfyes which season? From To ____ _ 

80 



CBPP Sero - Survey Individual Animal Record 
T,'" Se~ Age E" L,b Tube S" A,< E" 

No Y':'l Rcsu '0 y~ 

<I >1-2 >1 -] >3 <I >1-2 > 2-3 >J 

1 " 
1 22 

J ' ' -> 

, " 
j 25 

6 " 
7 ,-
8 " 
9 " 
10 30 

" 31 

11 " >-

13 33 

" 
3' 

" 35 

16 J6 

11 ji 

18 J8 

19 ]0 

20 '0 
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