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\ B IHH J 

2007 I 1a) 200' I h . obj' li\ t: of Ih lud~ \\ re I C lin 

lub r ulo i ... in calli lau 7hlcr~o al Komb I ha 1:1.1'01 A me. I pr 

i olalt: ,1Il0 chara I~ri/~ Ihe Ir. ins of m) cob.1 leria rom tub r UIOll i 

I ha I I I ( R \ III ',II 

Dt:tailcd POSI mortcm e. aminali n, bacteriolo ·ical culturing, re .ion of dilferel1 c-bJ e 

pol~ rlH:ra c chain reaction and poligotypin' "cre u cd . I hc prt:\ al nCe 01 \ in~ 

tuherculosis \\a 5.0 % (57/ 11 ~ ) in cattk laughtered al Kombol h I ~ Lr- RA meal 

pr o e in" planl on thc ba is of delailed po I·m ncm e ,minalion r hen: \\3 no ignitilan e 

d irference in prc\ alence bel\\ een male and female (I' > 0.0 -). a \\ ell 3 amon th a_e 

group (I' > 0.0 -) . 1\1) cobacteria \\ ere abl to bt: i alated from 2 of Ihe - allie \\ ilh gr 

k.,ion t lal of 49 i alate \\ere recovered from th di teren! ti ue of Ihe e 2 can Ie. and 

20 i alate ' ho\\ed ignal for .\[ tuberculois comple. pecIc of \\hieh 19 \\ere M ho\'l\ 

\\ hile one isolate \\a f tuberculoSI . Further characterization of Ihe train of \[ ho\'l\ 

u ing poligot) ping re\'ealed the pre ence of fi\ 'e different clu ter of poligot~ ping panern. 

\\hi h include 'Ihiopian \f hods train I, B1176. B0134. 80133 and ne\\ Irain. The 

bina') number repre entation of the ne\\ train 

1100000101010110111111111111111101111100000 \\here indi ate Ihe pre enc of a 

'pacer and 0 indicate a 10 , The new pollgot ping \\a nOI reported pre\'iou "ly from 

cl e\\here to Ihe \1 hOl'i~ databa 'e (v", w.mbo\ i .org). The findings of this tud~ indicaled 

Ihat tuberculou leSion \\ ere common in cattle laughtered al K.ombolcha ELI· RA meal 

proce ing plant, and hence detailed po t mortem meat in peclion pr cedurc arc required to 

minimize the ri I.; of it tran mi into the public throu h meat consumption . In addilion. 

appropriate cool.;ing of mcat i required before con urnption. 

h ~ \\ onl. 

130\ lIle tuberculou ; j\~\'col}(/ctc!/'I1111/ hOl'j\, Patholog) corin ' . • 10lccular t) pin" 

\I 
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B()\ ill III r III 

\I\(oho h'lIll11/ bOll. 

dlorts O\cr a numb 

f anim nd hum. II ,II d b~ 

( umn t I ell. I ) I r 

I pmbl III \\ Ilh a global p r pe I h c. d pile il1len 1\ 

Poll d, ef al .. 2006). I~ vha fall/III bO\'1 I ,member I 

Ihe JI flihacliiol/ ompl ,a 'roup Ihal aloin lude I. (lIb'rClilo I • .\/ (/lr'COIl/III1 \/ 

cClIleffi and \1 III/emfl and also Ihe recenll) de ribed pecie ,\1 c(/prll and ,\/ PIIIIII/,,?dll 

( ou in ef lIl., 200"). 

Tuberculosi n B) in human caued b) ,\~\'coh(/({I!rilllll bOl·i.\. Ihe agenl fiB in callie.:. ha 

been redu cd to 10\\ le\el in indu trialiled ounlrie a a re ull 01 milh. pa ICllli18lioll .Ind 

an imal lubercu 10 i control program . I-!o\\\;\,er. in economicall~ de\ eloping coullIrie , \\ h re 

pa teurizatlon i onl~ poradicall) pracliced and animal tuberculo i conlrol program are 

frequentl) uboptimal or non-exi tent. bovine tuberculo i in human remain a ubtantial 

public health problem (Co ivi ef 01" 1998). 

o \eloping nation of the \\ orld have nearl): t\\ o-th ird of the \\ orld li\'e lod; popu lation. but 

produce Ie than the de\eloped world' meat and milk production due to poor management 

and high prevalence of II\e toch. di ease uch as ma titis. respiratOr): di ease. tuberculo i . 

etc (ILRI/FAO. 1995). Tuberculo is i one of the important disease nOI only due to it effe I 

on animal production and productivit} but al 0 due to its public health imp rtance (O'Reill~ 

and Daborn, 1995). 

In ub- aharan Africa. human and animals hare the same microenvir nmen! and \\aler 

hole. e peciall) during drought and the dl) ea on. thereby potentiall) promoting the 

tran m i ion of .\1. hol'/\ from an imal to human. ccord ing to 0 i\'i ef (II .. (199 ). 0° ° of 

the A fncan. 47% of'the ian. and 3 % of the Latin merican and aribbean countrie. ha\ e 

rep rted the occurrence of BTB from poradi to enzootic level. ppro imatel) 85% I the 

canh: and 2% of Ihe human p pulalion of frica live in area \\ here BTB i either partl~ 

conlrolled 01 nOI controlled al all ( 0 i\1 ef 01 .• 1998). In lIch counlrie . "here B1B i till 

common and pa'olclIIllcllon olmilJ.; i n I practi cd an estim I d 10 I 1-°001 human IB 

ca'>e are CIlU ed b) \/ bo\'l\ (1\ hford ef (// .. _001) . 



III I till 11.\ iii B h 

Ichu • \\ III h hd 

hi 'h r pr 

I) 11 e 

I hu . 131 B I till 'reat n~ d \ el plll.! 

tie 

IIldl ,t d n In re in tr nd t be 

" hI.: World lIealth Organi/ution (WHO) e timates that if the eft thene of tub r ul i 

control doc not impro\'c ub. tantiall). the number of B ca e \\ ill pa the 200 million 

111,111 in call) ~oo I and b) 2020 ncarl~ I billion pe pic \\ ill b 11t:\\ I) infi ted. be au ot' a 

combination of demographic factor. population mo\cment . the c pandin' HIV epideml'­

and increa~ing drug rc i tance (Kochi. 199-l), nlike man) other di ea cat cting the 

de\eloping \\orld. TB can be controlled and treated, Better ca e finding and treatment \\ould 

con iderably reduce the ri k of tran mi ion (Rodrigue and mlth. 1990), 

lhe advent of genetic engll1eering ha pro\ided alternative deo:-.~ribonuclcic acid (D. , ) 

ba ed trategie. \\ hich have the potential to o\crcome non- pecific reacti n . The 

development of gel electrophore is for the ize eparation of 0 fragment. follo\\ ed b) the 

a\allabilit) of re triction endonuclea e which cleave 0 at defined ite lead to the 

de\elopment of re triction fragment analysi of bacterial 0 A Thi technique produce a 

pattern of fragment or finger prints, \\hich uniquely characterize the train from "hi h the 

o A wer\.: i olated ( ollin el al .. 1994), Pol}mera e chain reaction (P R) I a biochemi t~ 

and molecular biology technique for enzymaticall ' replicating \\ Ithout u ing a Ii\ ing 

organi 111. It i a method that emcientl} increa e the number of 0 1 molecule 111 

logarithmic and controlled fa hi n (Kamerb\.:ek el a/ .. 1997). 

The lack or qU<llantine and the muggling or live animal acro s und, ric \\hich i \e~ 

cOl11m n among ca t Africa countrie . promotc the tran mis ion or ,\I ho\'/\ rom one ountr) 

to another It i thcrdolc nece a~ to II)\C ti latc the molc ular epidcmiolo 01 M bon 

\\ ithin amI .n;lo \.:ollntric 0 that the train cir 1Ilatin' in human b 111 

an h it! Iltllkd. 'h mo t Illokcular t) pll1g method applied t \f bO\l III d \ el p 

t) pill!! ([)urr el (1/ • _ 00 . and re tri ti n fragment len th p I. III q hi m 



(III P 1I Ill' Ih- III 111 n 1\ Ih 

,\1\ oh I I '1"1/111/ I "ht'l II/OIL 1\ (\ n hn'\:11 

Spollg I) pill I I I -b, 'd lll'lh lit I \: pi II P I) III rphl m \\ 1111111 lit Ire I r~p ,I 

(DR) rc Ii II Ih II 

oligonu \colid cO\l1plcl1lcn\:\~ I Ih \ ariable pa er r 

and have bcen used for Ihe il1\\: ligation 01 III molecular pidemiolo ') nd \1 

11IberclI/oll\i\ \\ilh a 10\\ cop)-number of I 6110 (Brunello el a/ .• 2001). train lit I are 

"imilar or different can b dislinguished b) Iheir poligol) pc pattern. haracterilc!d b) Iht: 

numbt:!" and ilknlil) 01 pacer l Van 001ll11!en el (// .• 199 -) . of Ih p ler 

equence vary in different Irain and are \ i ualiled b) a pOI on a Ii cd itc 01 the 

h) bridization membrane. A imultaneou deteclion and train differt:ntialion ba d on Ihi 

method has been developed (~amerbeel;: el 0/ .. 1997). The method i impl. rapid and robu t 

but lack ' di crimination . 

radication of BTB \\a a major component of the anti-tub rculo i trategy in all Ihe 

nation that eliminated the di ea.;;e (Ban\ inek and Taylor, 1996). tolecular epidcmlolog) i 

an es ential elemenl in BTB campaigns. But. data on molecular epidemiolog) of 

m) cobacteria in the count!) in general and mhara Regional tate in particular. are lacking. 

On the a umption that different !>train clu ter of AI bovis might e. i t in cattle laughtered. 

this stud) i intended to lOve "ligate train t)pe of f . bo\'is cau ing di ea c in the 

laughtered cattlc. 

Therefore the objectives of thitudy are : 

" 10 estimate the prevalence or 8TH in cattle laughtered at Kombolcha [:LF R,\ \l1cat 

proce ' ing plant. 

" To assc the distributi nand c\'crit) oftubaculosi Ie ion in lau htcrt:d canl . 

" To characteri/e the pccic of 111) cobaclena and train identificalion of \1 ho\'l\ prc\ ailinl! 

III lite stud) ile ba ed on molecular lechniquc, P Rand poli 01) pin '. 



•. 1.1 11.1{ \ I t HI HI \ 11\\ 

2. 1 \h whal' tuia 

I h 'enu .\11 obu { IllI/lI , llied Uti r thc ord r ctin m~ 11111. 

1~ oba I ria 'l( (Quinn e{ C11. 199 ), 1 h 'nu. AI) ob I (e/'l/i/ll 111 III c a nUIl1 r 

spccics, ome bing patho 'cni to man and animal. ome 

whik others arc c entiall) aproph) ti li\ in' in \\ater and oil (1 h nand Blo 111. 1 l. 

'r he clas. i species of Mycohllc{ J/'ilil/l that cau I.: di ea e in man and animal include . . \1. 

bm'rl. M. {/iherClIlo.Iil. f , po/'ll{lIherClIlol/\Il. M. {/\'illlll, f. /eprae and \I. lepra 111/11'/1/11/. 

'I ubt:rculoll I ill mammal caused b~ ,\/. fIIbercll/olllil omple \1 bO\ / 

(lIberclI/O.li.I, .\1. lIIicro{i and ,\1 (!(rico/1l1l/1) and b) .\1. (/\'illlll in bird (Bh ta and khpuJ 01. 

1994) . • Hycohac(erilllll specie., other than the \1, (lIhercli/osil comple that cau e TB II 

di 'ea e in man and animal arl.: common I) ailed 'atypical mycobacteria' ( uilln (!{ 01 .. 

1999), 1 he) ha\ e been cia ified into fOllr group by Runyon in 1959 a . photochromogl!lIk. 

cotochrol11ogenic. nonchromogen ic and rapid gro\\ er b ed on gro\\ th rate and formal ion 

of pigment ( arter and hengappa. 1991), I) pical mycobacteria are nOI pathogcni 10 mall 

and animals e:xcept 111 certain ituation uch direct ino ulation into \\ ound or 

introduction into immunocompromi ed ho t due to immuno uppre he therap~ or due to 

HI (Thoen and Bloom. 1985): howe\ er. they are vel') important during diagno i a th ~ 

en Itize manl animal to tuberculin te I (Carter, 1986). 

2.2. nim al Tub r ulo i 

Tuberculo i in farmed cattk. like that in man) other animal pecie. i caused b~ .\1. bon' 

and can result in a chronic. granulomatou di ea e. mainly of the respirato~ tracl. ani can 

bec me infected in numerou \\a) . \\ ith animal age and ehavior. e. i tin elnir nm nt and 

climate, and prc\'ailin farm practice ha\ ing ignificant influence. Inhalin M. bo\ / i the 

mo I probable and imp Itant route. as Ie ion di tribution and pathol 

predominanl il1\ohl.:nH!nl of Ihe upper and lo\\cr respirator tract and a oeiat d I. mph 

node (Plltchald. 1988: orne!. 1991: \:ill {al .. I 9 ; Whipple.: (O/.. I 9 ), In f 

M, bol'/ <Iii ctl~ fr m \\allo\\ In o in! d milk or from ontamin d p lIIr . \\at r r 

fomite i c n idered C ondar) 10 rc pir I r) pr ad ( 1 ntie nd em al 



Ir. Il In! I Il Il 

IllfeclI n b) IIlh.lm I \/ b O\1 

concepl Ihal i 

r pr I tl\ 

Ibl). 11\ ,Ie b Ill u 11\ Il 'r 

ill '10/ . I ( 2 Th dr plet IlU leu 

re plr:tlor~ tra t. li\ ill I ri I: I a pnrn.H. 

and a 0 illted I) mph Ilode .. I hi illltial 

r III In 

\\ uhm the 

leads to Ihe gem:ratioll of'detectable immun r pon e ub equ lit p tholog. , nd liniclli 

presentation. Bacilli are ph. gOC} to ed by maeropha 'e . \\ hich ub equ ntl~ mter t \\ ith 

cell involved in innate and acquired immunIty. The rl: ulting immulle r p n in attll: arc 

comple. and it is evident that cell mediated immune (C I) re pon earl: U uall~ dominant 

in a spectrum of immune re pon e • \\hich occur after infi tion (Pollock nd eitl , :!002). 

Antibody re 'pon e. follo\ ing challenge are rarely e ident immediatel~ < nd ott n \\ould 

indicate a re pon e relation hip with bacterial load (Polio k and 'ed\. 2002). 

Th majority of tuberculou cattle \\ere prl:\iously reported to ha\1.: lung ti uc Ie ion 

(Franci . 1958). IIO\'vever. ub equent tudie have ho\\n lung Ie ion in onl~ a mall 

proportion of tuberculou cattle edl el 01 .. 2001) uch Ie ion u uall) 0 ur ingl). and 

are e\.tremely mall in ize (diameter <I cm) and hence are often ditficult to find . 

Tuberculou Ie ion are found mo t frequently in the bronchial and /or medi \ tinal I) mph 

node: I) mph node of the head region are the econd mo t frequent it and in man) 

in tance Ie ion in the retrophar) ngeal and ubma. itlary I) mph node e\.i"t in the ab ence 

of dete table lung lesion edl el al .. 200 I). Interestingl), more re ent im e tigation. ha\e 

revealed involveml:nt of the ton illar ti ue (Palmer el al .. 1999). The un omm nne of 

the I.: rl.:port probabl ari 'e from the limited number of head 1: . amin Ii n nrril.:d oul on 

IlIbl:rculous callie al abatt ir in pedion. lt i n I common 10 lind lub r III u 

me I.:IHeri I. mph nodes nl) . \\ hen pre enl Ihc) probabl) rc ult tl 111 ingl.: 

baclerialload. such as fr m drinking intectl.:d milk r uri I: from di emin, ti n Ir m primar. 

Ie ions at Olher ite (f-ranci . 19 -8 : . 1orri el al .. 1991). lenl:rali/cd tub r ulou in attic 

i no\\ cen infrequentl) in c unlric \\ ith acthl: ontrol pr 'ram me It i har riled b) 

Ie ion ' in organs ueh a li\cr. kidne and uddl:r or in the mcnin'l.: 

ari'iing from primM) It: ion po Ibl) in Ihl: lun~ {r lIimcntar) Ira\: 
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1cI1\ I 

'qu 11 Ic\ It 

\\\!1I ~ 

u c pliblllt) 10 IIlhibil r), pid Illi lo'~ "ntl h I pref r 

I'rolhin ,ham fl d .. 199 ). 

'rt,\l11 

h et 0/, 6; 

Variou biologkal and mokeul, r 111) cobaetl;rial chara 

'1 isolates but h vc limiled applicabilll) a 

ha\ b I;n utilized t id(;nlil) 

ta onomieal I 01 . Although n, in 

\lIcllh" lel'lllll/ pecic - pecilic gene equem;c "or\..: \\ \I to dil r~ntiat 

m) coba teria Olher Ihan 11 (MO'I ) from each other alld Irom Ihe 11 

di criminate the individual 1 r ub pe ie due to geneti in\ arinnee in 

(Brunello el CI/ •• 200 I: Frothingham el CI/ .. 1994). In contra 1. a erie of cIa ical I I ba ed 

upon gro\',1h. phenotypic, and biochemical prop rtie ha\ e been Iraditionall) u ed to 

egregate member of the MT (Haas el 01 .. 1997a. iemann el 0/ .. 2000). Ho\\e\er. together 

the e te t can be 10\\, cumber orne, impreci c, nonreprodu ible. and time-con uming. and 

they ma~ not gl\ e an unambiguou re u II in e\el) ca e and ma) not be p rlorml;d b) c\ er) 

laboratory. To complement the cIa sical te I for determination of 1T pecie, \\c\l-d lined 

1 C I ineage and ub pec ies restricted ingle-nucleotide p I) morph i m ( P) ha\ e been 

u ed to pecify certain T grouping Ihrough equence anal) i and'or dlge tion of PCR 

product follo\\ed by re triction fragment length pol) morphi m (P R-RFLP) anal) i 

(.rothingham el 01 .. 1999: oh el 01., 2001: Haa. el 01 .. 1997b: I'iemann el 0/ .. 2000). 

Howevcr. the e loci on their 0\\ n are unable to differentiate all of the 1T ub pecie . 

Like\\i e. molecular genetic T typing a a' (e.g, \ariable number of tandem repeal 

anal;si . mi. ed linker P R. and I 6110 RfLP) that have becn d igned to rc\eal inter train 

relation hips (hothin 1h m 'I 01 .. 1999: lIaa el a/ .. 1997 : Kremer I a/., 1999) annot be 

oli"onuc\t.: tide t)pin 1 ( polt ot ping) i the only [) 'A-bll t:d III Ih d 10 ) f r \\hkh III I 

1 T memb I arc bclic\l~d 10 lune si 'naturc fcature ( ran, leI uf. 1996; Illti rr z et Ii .. 

1997; Kamcrb \..: 101 .. 1997: klemcr el ,,/ .. 1(99). Ilo\\c\ r. n t ne e aril) 

c lu i\ e I n ne 11 111 mb r n r ar Ihe) re II i tcd. l 
II \\ a\ r r m th 

c:\p t d minimal on en ub p ie . 



Diller lit n I /1m I • re c. rn'd lit t impr \c th tr 

bl/\ I 

I tat 

161 difl'rcrll I \\ I rClju '1\ ~ I the t\\ Ill. In 

01 .. 200 I) , III ontra t, I land countri like ,reat Brit in 

u tralia ho\\~d a 10\\ Ie\ I of heterouencit) and a high fr quenc) I' the main ot~ pc.: 

haH! clu ter ( liflOll-lladlc) I!( (// • • 199: ou in (!( (II . 199 ), 

been carril:d out in dcvcloping countrie like frica ome tudic in , meroon and Tanzania 

ha\ c.: ho\\ n im ila! r~ lilt t tho e made in Britain or I\U tral ia Idth a hil!h h III gc:ndt~ nd 

thereb) ind icat~ a high rc.:cent tran m i '"ion rale (Kazl\ ala e( a/.. 199 : j np p-Lafour ad e( 

ul" 200 I) 

1 here are also tudie. \\ h ich look at trar1'l11i ion path\\ a) of .\1, hOl'i\ bet\1 e n di fterent 

animal pecies. from animal to human and from human to human. Re lilt or p ligot) pe 

clu ter \\hich include 9 train i olated from \\ild boar and II train i' olatc.:d Irom callie. 

thu confirming the po ibilit) of tran mi ion bet\\een the t\\O animal pe ie l errain el 

al .. 1999). lu ter containing .\If, bo\'is were al 0 i olated from human and canle u tng the 

combination of the RFLP methods I 6110 and PGR ( an oolingen el a/.. 1995). One of 

the fir t re ult indIcatIng but not proving f ho\'l zoonotic tran mis ion bctl\een cank and 

human in rrica I 5h \In In a tud) from Tanzania. \\here the arne M. hO\'/1 poligot)pe 

I a I olated frol11 man and canle (Kaz\\ala e( 01.. 2005) . 10reo\er. mo\e\,;lIlar 

epidemIological studies 'ho\\ed the tran. ml ion of AI. bovi multi drug re i tance (, 1DR) 

tuberculou i bet\\een IIIV-I-po itive patient ( uerrero el 01 .. 1997), It i unge ted that 

tran mi. . i n of I. hm'/I took place \\ithin ho pital and that advanced HIV-I 

immuno tlppre sion \\US us ociated with the development of R tllbercllioll i , ,\ \\ ith .\1. 

tuhercuIOli.l . molecular epidemiolog . can also develop a bctter under tandin 1 f the ouree 

and 1110d~ of \1 hovi.1 tran mi ion thereb) enabling mor efrecthe control mea tire t b~ 

il11p\em~nt~d II) bo\ in~ c.:ladl\,;ation pro'ram , 

7 



1.1111 III IIn\ ill' lull ' I '1111111 i III 1 Ihllll'lol 

111m III 1.111 

II: lin '. • bait 
\\ n In 

1'1111 pia. 
t\\ > c, r un c~ III 

in 'Ie lid comp rall\ intrad nnal kill 

te Is ( lemu, 19(2), Sincl: Ihen tubcn;ullll .klll te t 'Illtl, battoir 111 I in p tl n uneillan t: 

ha\ bCl:nund Itak II in dill Il:llt part rth lint!) at \ rioll tim . 

2. -,I. Bovine tubcrl:ulou in animal poplIl, tl n 

10 ,t of Ihe 'Ul\ e) ~ carr ied Ollt \11 I thiopia h,1\ b ell ba c.:d on tub rculin kin II; ting and 

abattol!, inspection reports or animals in a parllcular localit), 130\ inc tub r ulou I i on of 

the endemic inl\:clloll~ diseusl: thaI Ita\c lon' been recorded in l:thi pia (h\O 1967: 

Ilai Icmarinm. 197") and the in fection ha bc.:cn dl:ll:ctl:d in catlh.: and rarel) in other p ci 0 

domc. tic animal (I. O. 1972), 

'\ hc discase i COil. idered as onc of the major 11\ l:slOck di ca'c that rc ult in high morbidll) 

and mortality (Mo . 1(84). hlrthermorc. in recent )car. I·thiopia ha rl:portt:d th 

occurrcnce or 13TH in thc years 1992-1996 and 2001 (r, -OIE-WIIO Animal hl:allh )c. r 

book. 1992-1997. 11-:. 1998-2001. citl:d b) )clc el 01 .. 200 : Zin t.' el 01 .. 2006. 

Ilo\\e\'cr. stilllhert: is lack of' I\no\\ led' ab lit the actual pre ... lencc and oi tributi n 01 th 

di ea c at a nalionalle\cl. 

Dc pitc thi , thl: C onomil.: Impact and zo( n II import,\l\ce of n r B infection re eith r n t 

\\ell IlIdi d or do lIml:ntl:(1. 1\ tud lind It. kcn in pr 'violl ) nr . 19. \-1 6. ha h \\ n h 

pr \aknc ratc (f 167% 01 BIB ha d on till I 1I1in kin t . t on thc '0\ rnlll nt 

an I other 'P,II,I I I I" dall) film 1\1 Am n' th lind rt.k n th 

I ,lie B II Illall h Id r I ro III III 0° 0 III 

inl n i\t: dail I r till ti n In Ih lInll .. Klr • 1<) : Ameni nd R r. • \m 0\ el 



III II I I 11 . _ 

I 

t III ·1 

III ,H\\ili n . .I h 1<1 pI '\alen I: ral 01 10 oun 10 hi,h r Ih n Ih' 

pI \ al IlC I III: t indi\ idllal animal (7 .90
0 I 

7%). Ihal III mdl ale h t th h rd Ize 

can 1':1\( I Ih tlan mi it n 01 BIB in illten i\1: d lif) t.trlll ill p, rti ular I 10 ni el (II _0 

hlla~ 'I" . 20 

' I ahle 1 I're\akn . 01' bo\ inl: tllb r III i dell: t d b) tub r ulill kill I t ill, tr dill II~ 

mana 'ed I: lI;nsh c pr dlld ion ) tem in talllting arc in (hfferl:nl dl Irld III 

I· thiopia L 'ti) '\ cstcd % 

I ,\ "lin 
281 2- 8. 

Dl:orc-Birhan 76 II I -

I Kombol ha 53 1- 22 .6 

R Icrl:l1ce: 

I delc:o 199 

I \) sic 
~4 11. 

\\ c I \\'dk 'a 
., -~ 12 

f;;.01h 'he"" 1041 

101,11 18'8 
I 

lubclcullll 



'1 .tllI~ 2 Pr 
n lU r uhn III t In n 

~t 
152 7 5 1 

odo 16 5 I -
7 5 2 

\\' uchale-j ida 76 60 7.9 Am 01 1 a/ .. 20 3a 

A ella 511 .5 Redl 20 

J\ddi baba 47 61 12.9 A lemu. I C)92 

rotal 4818 69 

A ingle intradermal -kin Ie I with b vine tub rculin 

Table 3 Prevalence ralt; of B [B delected by abattoir meat in recti n in ,ttl in difkrcnt 

CIl) abattoirs in l:thiopia 

,\ddi Ababa 

Addl. Ababa 

D<;bre-Zcil 

\\ olaita- 0 10 

l:_ amined 

1944 

1"'50 

98~ 

"'931 

71- ... 

1"')-"')-- .. 
751 

-796-

"'9R7-

112 -

102 

l~~---

PO-It!VC 

20 

4 

7 

.:.I 

26 -

7 0 

-R 

\-

_07 

~ _1, _1 __ -------

--% 

\.4 ,\ g d 'I a/ • 200 

... . 6 'I a/ .• 2006 

O.H~ Ilall III fI, m. I 7" 

n.o - \I II III ri,lIll. I 7" 

00_ II, II III ri, m. I 7" 

4 - 1 >klll 1 tI._ 

0. 6 

\.. 
, Ilail 111 rl< m. 11)7" 

-.16 

7.Q6 

( . - I 

0 -

In 



Ad Ii Abab I 

1\ rnb) 

t\ ella 

[)~br~-Birhan 

[)cbrc-Zdl 

[)~brl! /l!lt 

Dl!brc-ZI!II 

DI! ic 

DI!' ie 

1I011cla 

Kombolcha 

~lojo 

latc dairy farms 

I ll\\a\ I -

OTl 

2S1 

51 

7 9 

18R 

281 

127 

121 

70 

179 

49' 

, I 

'7 

6910 

III r uhn III I 

'>2 7 

7 

2 

os 
2 1 

185 

6 

R9 

17 

96 

8 

162 

310 

1217 

.7 

- C) 

1 7 

29.7 

65. 

.7 

7.) 

-I. 

1 ',7 

6 .6 

"'0. 

6 , I 

10,,' 

17, -

b 

Kiro • 199, 

Ameni ,( al • 20 b 

1 d Ie 199 

Am ni el al. 2 03b 

,\Ill ni el (II .• • OO'b 

1 add • 199 ' 

-I homt: 19 ) 

1 c hornc. I C) 6 

1\ non) III 1I • I 

Am ni e{ al.. 2. b 

Am nlclal .. 2 b 

1\!t:mu.199. 

11Ibl!r 1I1in kin I I llldul.;( d in the ~car 1 1),7 I 1 II n ,II.: ddir: tarm r lind 

Ahaba 

2. -.2. B vinl! lub rt:ulou in human r plilation 

1 he rolc of BIB 'Ill in 1 IIIb ft:U I \I I in hum.ln II. II I b 

\t:r: Ie\\ Illdit: ha\c IIldi al d th i 

r pt:CI I Ihi II Iral d thdl Ul 

farm \\orkcr and -7 lub r 1I101l p.lit:nl .1' • mpl 

\I 

I, if) 

ili\ 1 r, id , I b. Ilh. 01 



\\ III h 11111 

hUIII. II mpl 

thall In cattle o\\l\cd b IIOlllllbclcul u O\\lIer . whl h 

(2002) indicatcd that \/. hol'/\ all n J \\ Ith I Ih 'I \\ 

tllherClilou I) Illpha kllitis in hlllll.1I1 . 

I /III I "/,,, I 

III 'II II ' 

IItl fi b uhur ' 

I IlIh tTL "lOll I r pc t I 'I 

I 'lIIfi .1111 role ()f \/ 

Idlll II. Kldan c l Cli • 

I hc OCClllrcn C 01 \/. hOl'I' "' hUlllan a 'all' t the I a Ii. 'IOUlld or Ih' IlI'h 111\ II> 

incidcncc in I-a Icrn and SOllthell' ,\ I'd a impltc that the II Ii. or 1 I II 0 \\.;r of II )tIOII ' BIB tl 

Illlal COllll1HlIlltlCS j lapidl) in lea in' (Zln la' el 01 .. _OUfl). 1 hll • Ihe correl.III 11 h'I\\ 'I.'II 

the prcvalencc of,\t, h(}l'1I illfcction ill IlIllllall" alld Ihat or locnl callie I Olul. II n hi ,hit 'ht 

the pOlcnlial Ihrcal oj' Ihi" disease lill hlllll.II' (Daholn el (// .. 11)%; R ga a. _0(5). III I 

notahl in de\clopill' cOlllltries li"e 1 thiopi.I, \\hClC drlllkill' ta\\ milk I • 'om lOon pm IIcc 

ill rural areas in particular, 

2. l . ;cn()t .. pin~ 

26. 1. Pol)mcrase chain readion 

urn.:ntl • milch attcntion is h 'ill' focuscd I 11 Ihe II' r Jl R \ hc prill III' I Ih peR 

tcchniquc is ha ed on the ,1I11plili ,Ilion ora ,i\ell D ,\ 

Ihat can bc idcnt I lied I) 

\\ithoul prohin' ,\ Ir,Igm'lIl 

Durin' thc la I decadc. C\CI II u h 1I1l1l111 quelll.: 

(/lh,,/'( ///0//\/\ I.:lllllpk . \ II' II crllin' or 1'( 1 101 dele 

P'l.:illlCIl ha h'll oll\illllCd In C\ 1,,1 IC" II1 Illite . \,jlh 

IIlallllll,lli 11 I a pI II C. 

II 'Ollt. in 

I n fill 'el IIj> • Pll elle • lid cI Ihill J or in a Icrin 

there i the additllllill liltil.:ull) (C Ir. 1111' D ,\ It III '\1 hill th c -II • nd till I he 

1-



I III Itmlll! 
r I I I III II III 

mil 

I I utIli 

pin· 

1 hi mclh d i ha cd ull Ih ',lllIallon l I thc pr 
\ 

and lib cqucnl III I \\ It II I I mbr.lIlc I 1111 I 

oli'l)lludc IHI' c IIIplclIICI1I:11 10 Ihc \.III.lhlc 

SIIClII1 Ihal :IIC IIllil.1I 01 dlllclcl1l .11 b 

ch:\la leli/ed b) Ih 

I he prc ellCC of Ih 'pacci sequcnce \al ic in dill 

Oil a Ii ed sile 01 Ih 

Ie s Ihan IS61 10 I) pill • \\hCIl hI 'h 0(1) 11111111 CI ~ lIain • rc h 

forlhe e\alualioll 0110\\ COP) lIumber slrail1 . \I di tin 'ui he 

and can bl.: u ed \\ ilh culture ne 'athe pccilll n (Kam 'rbrec 

deteclion and lIain dillcn:ntialion ba cd ll1 thl 

01 .. 1(97). I he 111 Ihod i slIllpk. "'pit! and lobu I but la k 

A. -n·o 

B . 

ti 1 



I I' I ( ) Irtl Ilir' I III' I J{ I tI 11\ lit III 

I DI ,r 

u I IIIh" "llrJ\l 

(13 I'lln Iplc of 11\ \ Ilr 

fr,I'lIIclIl III I \\ uld b' plodu c I h III Ilr .unphfi III n ( 

li\c c nlllllloll 1m (K.m'lbc 'k ('I (1/,1'))7 

lion of 

nl I1lIn' nl) 

'( ahil' :; I>ia 'no IIC poli'l) spa 'el 1111 111' lor \1 IlIhL'l"(.lIlml 1(111111) IlIcml 'r, f 

ojnl'{/I/1/11/ IIlId h I d'II>lcd \/ hilll\ Ir.1I11 

H. 111 EIIl1il) Jll~11Ih~r... ~pal'l'1' I:H: I ' ill~ 

\/ II/he/'( 11/0'/1 (Ilaal kill) 

\/ IlIht'n:II!cJ\/I (I.alin Amcrica) 

\/ IlIh!'/'( II/wi, (I-a. I African India) 

,\/ IlIhl'/'( 11/11,'/\ (\:1111:11 sial 

AI 11I1}(,/'ClIllJ.\i,\ ( allleroun) 

\ / . oJnclIIlI/1II ( r) pc I) 

.\/ h(ll'/\ (illI\clope) 

M Iwri\ ( eal/\'olc) 

\/ /)01'/\ (caprillc) 

\1 hOI'/\ (l::tlllc) 

~h()\1\ Bl(, 

1- I 

) I, ) - h 

2\)·12. ,I 

1-7. _ - I 

23-25, ~3- '6 

9. 9 

'),16,39 

,9, Ie). '9·1~ 

• l), 16, 9· I 

" I). Ill. "'9. I 

,').1(" 1)-

II 

I crdllldll I 'I tI, 200 

h!r Jinand el Ii, _00 

I'CI 11110111 I el (II ... 00 

I'erdinan I el aI, _00 

milh el at.. _005 

Smith £'1 al .. 20 5 

Illith 'I 11.,200 

Illilh 'I al., .. 005 

Smilh el ClI .... 005 

Smith el al , _()O~ 
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011 \cl titu nd I n itud 
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Ba cd n figun: ntr 1 tati Ii al mb 1 ha h n wnat d 

I 1.1 P r \\ hi h 

an c tin1.lte.:d are.:a I" 66 quare.: kilometer. \\hkh gi\c K rnb 
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Ith u,h Ilh-

I c • pp.1I cnll 1101111.11. I 

Ih JU 'ul. r \ in Iter 

rlh-

and loulinc p t-m Item ill \ 

3.2. hllh d ·si gn and :lIl1pling 

'I h Iud) d' I'll f'1 I thl ab, \I II ba 'd 

{ndu I'd 10 dCtCIIIIIIIC Ihc PIC\ .dell C f'1 I n III Ihe IU 

mcel Ihe (\ rail objecli\ e or Ih PIO.lC 

hm'I' in Ihe cOlIlIII) I is IIC Ie ion aillple, II I 'cled 10 I 

Ill, r 1111. 

ullll ' \ 

b Ih h III -Ill rt'l1\ 

de 1l.!.I1C I 10 

aseplicall) Ii-olll Ihc IlIn' lobes (Idl apical. Iell c.lldiac. lett di:1J hragmali . n·hl apical, rl 'hI 

cardiac, Ii 'hi diaphla 'malic alld Ii 'hl a ·cc SOl). I) 111 ph n d\! ollhc h '"d (relroph.H)11 'e.11 

and mandibulal), I) mph nodes or Ilin J (Illedia tinal ,lIld I Ion Illill) • nd m 'Iller! I, mph 

nodes. 

'I issue samples colleded from Ihe aballoir \\cre ta)cd at for 10-15 de) nnl 

transpolled 10 ,\ klilll I emma In lillile of Pillhnbiolo' ( /\1 IPH) In i ell 10 keep Ih' 1)\\ 

Icmperalurc durin' tran pI Iialion for III cob.1 I riolo ·ieal ullure ai/I I PI~ 11\ lab r,ll r) 

ample ill.! is calclilated ba ed on a (22.6%) prc\ al n e rep rled b) I d '\c, I ) ha d 

oniuberclilin sklnlc Ion e len I\C i'llIlllin ' ) leill in k Illb I h.1 

n '-'-'--'-=..:.J~.>.-'I,-,-I_) _l!J 
d-

\\ hel e:-

n Icqlliled s,lIllpl SlZ 

ted pl\.:\al n c 

d = d 

Z = c nl.1I1111 I1lllllnlolllr IlIlull n.\ln 'l\ellC Iltidell cilll f\ I 

II> 



I h b d) II III I n h III Iud 1111111 

iii 'd a Ic.lI\ , me lIum 

A. Dl'lail II po,I- llIorl 'm l' \ :I1t1 in a li u ll 

r'd U 111'111 

II III 

• tiP 

7 

, th 

I he I) mph 1I0d' ill lui d illih C amlnHti 1\ \f\; lII.ndibul I, r Ir ph ... n' '.11. I' t .\IId rl 'ht 

bronchial. mcdia till.tI. m' IItcr i , III 'uillal .\IId U h a Ih' lUll' • 

li\cr, and kidll I! a dctatlc It-Ill 

undcr a hi ighl Ii ·111 OUI c. I h' tl IIC \\el 

blacks. 'I hI.: slice \'CIC thclI I.: alllill'd 101 th' IIC 'n C 

19R6: lamblllc.I!JR·I). 

ur'l .t! 

Gr.I'), 

, lung IIlle llIlC, 
DUI ing obscl\ ation or tubCIClllOII IesiOIl'i in \ .mou 

liver, and corresponding I) mph nodc .... thc \\h( I arca' \\a 
ond mil I. III th a c of 

localized ksions. paltial condemnation or organs i underlakcn, 

animal \,Cle slau .htcled and inspcetcd. 'I his figure compri C 7 nit Ie .lIld 70 I lelllolil: 

cu lled 11l:eausl.: 01 old a 'e 01 olha Icproducti\ 

animals \\CIC similal, as 1110 I \\Cle ulled 1<11 Ihe amc r a 01\, I 
Id • ,. 

011.:0\1.:1, In mitiolit) the ea cs the bod) condltl! n' \\ere imilar, a Ih ') \\cr' requlrcd f r 

canning . 

.5 Palh()I ()~' .. '() Iill ~, 

,\ Iota I of 7.lnimnl \\Cle p.lthol nd I. 1111 h II 

the invcsti 'alioll 01 Ie iOIl , I h 01 Ih 1\\ lUll'. in 

Carcil:1C, left diaphl.I·ll1ali \I 'ht Ipi al. ri 'hi cartli • ri 'ht 

a e d • tCII",1\ • nd I alp. t d 11\ 

r m \ d or 

lid n hi 

ne ill 

namcl. ' 

Ihe m ndibulat, r Ir I har) II' ai, III Ii 1111.1. I I. lid ri 'hi br n hi \. h pall • nd III n eri 
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I~ 101 h n I 

III inor 11\ 

Hr icll 

Ie r 

'ro 

Ihm 

Ih' illdi\ idllal be \\cr' add d lip 10 

1011 ill IlIdi\ I III.d I I1Iph I\od' 

mall Ie ion al on 10 u : 2 - l1\all I' I 

Indi\ idual I) mph nod 

I) mph Ilode alld 1111\ ' palholo ' c re \\ Ie .Id I d up 10 d I rmin Ih I 

PCI animal. 

.6. l'iolati()ll ()f llI)cohact ria 

'am pies from 7 poslmortem po ilhe callie \\ere furlher pro c 'd r. 

Ih 

fl! 

mycobacteria in accoldance \\ ilh Ihe Orticc Inlernational de l:pi/OOII \1\ 

protocols HI iell ,Ii lie specimen Ii I CUItUIC \\cr' olb.:ICd ill I rill.: uni\ r. I b \lIe III 

ml oC 0.9% alille lliulioll alld Ihl:ll Iiall II lIed 10 Ihe lal I,ll • h" m.lInl, 1Illll' a II 

chain. In Ihe laholatOl) Ih' specimcn \\ re cclioncd II in' 

h0\110 'eni/ed \\ith a mOllal ilnd pc lie . I hl: h 1Il0 'enale \\;\ dc 

eqllal \Olllll1e or % laOl1 b) CIIII rill '.lli! II II ,000 rpm r r I 

discankd, alltl Ihe . edinh.:nl \\a ncull.lli/Cd b) 1% 0.1 

indical! r I IIllalil'lll II \\a 

) ell " (,\ nOI\ 1Il011 , _00 I) 

lanl of Uh\cnSlein kll n 

sodium p) 1"11\ ale and Ihe l the. nli h d \\ ilh IIllm 

37 for ab 1115 to R \\e k \\ilh \\eekl ' b 1\ \Ii n for rowlh Ie I ni 

Ih'll 

bi II. a 



, , l\1U"' llll.ll lIl ,lI I It I i / ,ll illn f II) 01", I , .1 

nl1.ln r urth r 

I Ul.lf I' hnlqll' 

A \\ I on(\lI lcd, pr' I Ulll 

CIO/ •• 19(1), \\ilh min I m dati all II ()n~ (111) 110m ca h I 1.1I~ "l\ 
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