
KNOWLEDGE AND PRACTICES OF BOVI E 

TUBERCULOSIS PRE\'E TION TN HUl\1AN MO G 

BUTCHERS IN Al 1 YELE AND BODIJ 1U ICIPAL

ABA 1,TOiliS IN IGERJA 

BY 

OGUNMOJU COMFORT OLUW ASEYI 

(l\1ATRIC NO: 90302) 

A PROJECT SUBMITTED TO THE DEPARTMENT OF 

EPIDEMIOLOGY AND MEDICAL STATISTICS, 

FACULTY OF PUBLIC 1-IEALTH, COLLEGE OF 

MEDICINE, UNIVERSITY OF IBADAN . 

• • 

I PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR TtIE 

AWARD OF TIJE DEGREE OF MASTER OF EPIDEMIOLOGY (l\l. c 

EPIDEMIOLOGY) OF THE UNIVERSITY OF IBAD N. 

OYO STATE, NlGERTA. 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ABSTRACT 

Tuberculosis is a cltronic, wasting and debilitating disease of ma11 and anirnals. Measures 

towards prevention of bovine t11bercttlosis are l<.ey to achievii1g global tuberculosis eradicatio11. 

T)1e stt1dy is conducted to detenni11e tl1e 111easures taJ(en by btitchers for bovine tuberculosis 

(BTB) preventio11 at Akinyele and Bodija Mt1nicipal Abattoirs within Ibada11 1netropolis, with a 

view to provide vital it1formation for BTB control. 

Fot1r hu11dred and fifty ( 450) bt1tcl1ers fro1n tl1e t\VO abattoirs were 1·a11do111ly selected for tl1is 

stt1dy using si1nple random srunpling tecl111iqt1e TJ1e data were collected t1sing structured 

questioru1aires and ru.1alysed t1sing SPSS ve1·sio11 12.0. Tl1e respo11se 1·ate was 97 .1 o/o. 

Tl1e findi11gs reveal that tl1eir app1·oacl1 towards prevenli11g bovi11e TB t1·ans1nissio11 included 

practice of good hygie11e whicl1 is less tl1an 20o/o (17.6o/o), l1and \Vasl1ing (15.6%) afte1· each day's 

work, weari11g protective n1aterials lil<e gloves a11cl boots ( 14.4°/o ), use of preventive 1nedici11e 

(14.2°/o), inu11unization (12.6°/o), prayer (10.1%), t1se of herbs (9.83/o) and limited contact witl1 

animals or cai·casses (5. 7% ). On lin1iti11g cattle to cattle sp1·ead of bovine 1:l1be1·ct1losis, early 

isolatio11 of infected animals (29.23/o), avoidai1ce of close co11tact with tl1e infected ru1i111als 

(23.3%), pro111pt reporting to the veterinaria11s (22.2o/o), avoida11ce of overcrowdi11g of cattle i11 the 

kraal (14.9%) and early notification by tl1e cattle l1a11d]ers (10.3%) were tl1e practices higl1lighted. 

Age groups (p= 0.006), sex (p=O.O 19), level of educatio11 (p=0.088) and le11gtl1 of years spent in 

the livestock work (p=0.033) ,vere significant factors associated witl1 tl1e bt1tcl1ers· preventi\,e 

p,easures against the spread of bovine tt1berct1losis. 

The study provides vital information for tl1e stakel10Jclers i 11 the Pttblic I-lealtl1 Sector 111 tl1eir dri, e 

towards eradicatio11 of tubercu)o<;i� includi11g 11Tl3. lt gives tl1c111 a11 opportt111it) fo,· i11for111cd 

steps to be taken to better po�itit)t1 tl1c l1vc�tt1ck \\<ll kcr" espcc.ttlll)' \1t1tt·l1e1� (c)c cf'fcct1,rc 

measures required for tl1c prcvcnt1t)11 l>f 111 IJ i11 l)<ltl1 i\111111,,I!-, ,111tl l1t1111<t11� 
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1.0 

1.1 BACKGROU D OF THE STUDY 

Infectiot1s diseases remain a major cause o·f deatl1 wo1·Idwide a11d also 1·epresent ru1 

i11calculable sou1·ce of l1un1a11 misery. More tl1a11 95% of tl1ese deatl1s occu1· i11 developi11g 

wo1·ld (Lolcl1 et c,1., 2003). The tlu·ee n1ajor i11fectiot1s disease killers a1·e l-IIV/AIDS, 

Tube1·culosis a11d Malaria. Tube1·ct1losis is the 111ost [reque11t cat1se of deatl1 [1·0111 a si11gle 

i11fectiot1s disease i11 perso11s ,1ged 15 - 49 years. cat1sing a total of 2 - 3 n1illio11 deatl1s 

a11nuall) (E11a1·s011 a11d Cl1retie11, 1999). 

Tuberct1losis is a cl11�011 ic. wasti11g a11d de bi l i tati 11g disease of 111a11 a11d a11i 111als, cl1a1·acteri zed 

by feve1·. cougl1. 11igl1t s\;veats, e111aciation a11cl ge11e1·al body weal<ness n1ostly i11 l1t1111a11s. 

Tuberct1losis, also called TB. JJl1tl1isi:,, co11.';11,,1ptio11. and nickna111ed ,1,J1ite JJlc,gzre. is tl1e 

leading cat1se of deatl1 dt1e to a si11gle i11Jectiot1s age11t a111011g adt1lts i11 tl1e world today. It is 

cat1sed pri1na1·ily by a bacterit11n. t1st1ally tl1e lvfJ1cobacte1·;i,n1 lttber·ci,losi.s· and any 111e111ber of 

\-f.J,crJ!Jc1c·1e1·ilt111 tzrbe1·c·11/o.r;;i.c; co111plex (MtbC)� tl1ese i 11c l l1cl e /i.111l·c; /Jctc'I e ,. i z t 111 
-

bacilll1s Cal111ette-Gt1eri11 [BCG] vacci 11e strains)� 1vivc·o/Jc1ct e,·i 1,111 111 ic·,·c>t i . 

• \f1·c·ubc1c·1e,·i11111 ho,·i.r; subsp. c·c11;1·c1e (M cctJJJ�c,e). ancl ··1\!l;·ccJ!Jctc/e1·iz1n1 tz1/Je1·cz1!0.\i.\ subsp.

c--c,,1ettii (Broscl1 et c,1 .. 2002: Mosto"vy et ct! .. 2002). Tt1bercl1losis (TB) is l1t1111a11ities 

greatest killer ""hicl1 is out of cont1·<.1l in 111any parts of tl1e world. Tl1e disease is prc,·e11t,1l1le 

but it has been grossly neglected a11d no cot1ntr1 wo1·ldwide is in1111t111e to it (Sl1re tl1,1 c I c,/ ..

2005). Jt 1s still a maJor l1eaJtl1 co11cer11 "vorldw1de a11d tl1e di�case �l)reaci<; 111()re ca"il, 111 

O\'ercrov.1ded settings and in the conditio11'> <1f111,1l11l1triti()ll :111ll J1<)\�tt\ (f\l�c,1l () I r1/. �l)()')) 
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TB is a neglected public health problem and accounts for about 25% of all avoidable adults 

deaths in developing countries (M·urray el al., 1990). 

Tt1berculosis 1·emains a significant problem as tl1e greatest cause of deatl1 globally fron1 a 

bacterial patl1ogen, witl1 the World l-Iealtl1 Organizatio11 (WHO) declaring it an e111erge11cy. 

both worldwide and 11101·e specifically in Africa (Ano11y111ot1s, 2006a). It is curre11tly tl1e 

world" s seco11d co1nn1011est cat1se of deatl1 fro111 i11fectiot1s disease. after HIV/ AIDS (Friede 11 

et c1I., 2003). A11 esti111ated 8-9 1nillio11 ne\7v cases of tL1bercL1losis i11 tl1e year 2000 occur·red, 
• 

fe\ve1· tl1a11 l1alf of vvl1icl1 were reported� 3-9 111illio11 cases were SJ)Utt1111-s111ear positive. tl1e 

111ost i11fectious fo1·111 of tl1e disease (Corbett el c,I .• 2003� Dye, 2006). Tl1e epide111iolog) of 

tubercL1losis (TB) l1as bee11 affected i11 recent clecades by tl1e upsL1rge i11 HIV i11fection. as 

111an) HIV infected individuals are co-infected vvith tuberculosis (TB). The incidence of the 

disease 111ay 1·ise i11 the con1i11g years. (Zt1n1la et c,I., 1999). 

igeria was rank.ed fourth an1ong the countries with highest burden of hun1an tuberculosis 

(TB). \V1tl1 nearl)' 374.000 esti111ated 11e\v cases a1111L1all)'. Accordi11g to \\'l-lO (2006). 33.755 

or ( 5 7°/o) ot' tl1e 11ew tt1bercL1losis (TB) c.ases i11 2004 were pL1l 111011ary spl1tL1111 s111ear positi \'e 

(. +) cases ( Ano11y·111ot1s. 2006b ). 

Tl1e itL1atio11 \vitl1 a11i111al tl1bercL1losis is less clear. as 110 11ational co11trol strateg) exists a11d 

the degree of zoo11otic tra11s111issio11 of tL1be1 ·ct1losis fro111 a11i111als to l1L1111a11 � is 11ot \\ell 

docu111e11ted. However. cL1ltt1ral practices exist that cot1ld facilitate t1 ·a11s111issio 11 bet\\ eer1

cattle and hun1ans. For example. cattle are ofte11 l<ept i11 cll)Se 1Jroxi111it) to t\1e l10111e ol� 

farn1ers for fatteni 11g before tl1c) are sold ol'f at tl1c 111ntl\cts. 1\11i111,ll� [11c tl1k.c11 t�rc.)111 tl1c 
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between fa1n1e1·s and animals is exemplified by tl1e F11lani herdsmen wl10 live their entire 

lives with their animals, offering ample opportunities for zoonotic transn1ission of infection. 

Tl1e habit of dri1lking unpasteurized milk by tl1e herders ft11il1er enhances tra11sn1ission of 

infectio11. 

Mycobc1cter·iit111 tz1berci1losi:; is tl1e n1ost con1n1011 cat1se of l1t1n1a11 TB� bt1t t111l<now11

proportions of cases are dt1e to Alf;1cobacte1·ii1111 bo1,,is· ( Acl1a and zyfres� 2001 ). 111 

i11dt1strialized cou11t1·ies. anin1al TB control and elin1inatio11 progran1111es., togetl1er witl1 111ilk 

pasteurizatio11. have drastically 1·edt1ced tl1e i11cide11ce of" tl1e disease caLtsed by Jvf bo11i., in 

botl1 cattle and ht11na11s. 1 11 cle\1elopi11g coL111tries., l1owever., anin1al TB is widely dist1·ibL1ted; 

control n1east1res a1·e 1101 applied 01· are applied sporadical I y., a11d fJasteL1rization is 1·arely 

practised. Tl1e direct correlatio11 betvvee11 M. bo1 i.s· i11 cattle a11d disease i11 tl1e l1t1111a11 

popt1latio11 l1as bee11 \,vel l docL1111ented i 11 i 11d t1strialized coL1ntries. Wl1ereas little i 11f 01·111atio11 

is available fro111 de\1elopi11g cot111tries (Colli11s a11d Gra11ge., 1983: Cosivi et ltl .• 1995). risk 

factors for 1\f bo,,is in botl1 a11in1als a11d l1t1111ans also prese11t . Tl1e epide111ic of I-IIV i11tectio11

in developi11g cou11tries. particl1la1·ly cot111t1·ies i11 v�;l1icl1 /1.1/. !Jo1,is· i11fection is prese11t i11 

ani111als and t11e conditions favoL1r zoo11otic tra11s111issio11. coLtld 111ake zoo11otic TB a seriot1s 

public )1ealtl1 tl11·eat to perso11s at risl< (Gra11ge et c1/., 1994: Cosivi et c,I .. 1995: Moda et c1/ .•

1996: Daborn el ct! .. 1997). 

Jt n1u!:>t also be en1pl1asized tl1at tl1e Veteri11ary P t1blic Healtl1 (VPH) t111it of WI-IO l1as bee11 

particularl) interested in the pt1blic l1ealtl1 significance of /vi. !J<J,·i.) infectio 11s i11 l1L1111n11� a11(I 

animals as it affects the safety of food of a11i111al origi11 witl1 rcgarcts to co11t�1111i11c.1lit)11 b� \/ 

b<Ji·i:i ('½'1-JO. 1994a) 
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1.1 The healtl1 and socio-economic implications of bovine TB in l1umans 

Humans, especially those in tl1e l1abit of drinking unpasteurised n1ilk and ingesting infected meat 

and their products, are exposed to the risk of tL1bercL1losis. Veteri11aria11S, butcl1e1:s and FuJa11i 

herdsmen are particularly exposed to higl1 l1ealtl1 risl< and occupatjonal J1azards by tl1eir constant 

co11tact witl1 i11fected and diseased ani111als. 

As a resuJt of tl1e l1igl1 level of interactio11s betweer1 infected ani111als, infected l1L11nans a11d the 

larger society, there is a l1igl1 rislc of ex·posure of susceJJtible individuals in tl1e ge11eral public to 

tuberculosis. The effects of i11creased i11cide11ce of tL1berculosis in the co1nmt111ity will i11clude 

reduced productivity and effective mar1power i11 tl1e cot1ntry, due to loss of sl<illed a11d u11slcilled 

personnel, with resulta11t econo1nic in1poverisl11nent of t11e 11ation. ln additio11, tt1bercLtlosis is 

associated \iVitl1 serious econotnic wastage resulti11g f1·on1 111011ey spe11t 011 purcl1ase of drugs a11d 

diversion of meagre 1·esources. For individual fa1nily t111its, tl1ere is socio-econotnic insect11·ity 

due to loss of the bread win11er. 
• 

1.2 RATIONALE FOR THE STUDY 

This researcl1 is aimed at assessing tl1e l<no1vvledge a11d practices of bovi11e TB preve11tio11 i11 

humans among butchers in two disti11ct abattoirs witl1i11 Ibadan Metropolis.Tl1e 11eed to focus 

local, national and inter11atio11al attentio11 on tl1e co11ti11ui11g problem of tt1be1·culosis i11 ani111als of 

economic interest. can l1ard I y be over-e1n pl1asj zecl. 1\1)1cohacte1·i11111 bo, 1i.r, .. is tl1e 1110s t t1ni versa I

pathogen among the mycobacteria a11d prodt1ces rrogressive disease in 111ost do111est ic nni111al 

(especially tl1ose of economic interest) a11d i11 l1t11na11s. Tl1c prcvnlc11cc of n11i111al tt1l1crct1lo�15 

the ref ore, has relevance for botl1 l1L1ma11 a11d \1ctcri 11nry 1nccl ica I prnct it io11crs r111ct dee i�, 011 

makers on the strategic approacl, to l1c nclor,tcc I 111 ll1c Lo11t rol o 1· t l1e ti i "Cll�c ·1 11\.!rc is tl1c 

• 
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pathogeL1 may be a remote occurrence. This perception cot1ld have a direct implication for tl1e 

cont1·ol of the disease at source .. tl1at is in domestic anin1als. Tl1e ct1rrent epidemic of l1t1n1an 

i1nmunodeficiency virus (HIV) infection raises tl1e issue of wl1at ft1ture in1pact tl1is epide1nic 

.may l1ave if tl1e incidence of Jvf bo,,is infectio11 i11 hu1nans increases. wl1e11 control i11

livestock especially cattle, is neglected by developi11g cot111t1·ies. Close pl1ysical contact 

betwee11 l1t1111ans and pote11tially infected a11i111als is prese11t i11 s0111e co111111t111ities. especially 

in developu1g regio11s. For exa111ple i11 n1a11y Africa11 cot1ntries cattle are ai1 i11teg1·al part of 

l1t1n1a11 social life; t11ey 1·epresent �1ealtl1 a11d are at tl1e cer1ter of 111a11y eve11ts and. tl1erefo1 ·e, 

gatheri11gs. ln additio11. witl1 65°/o of Af�ric,111. 703/o of Asia11. a11d 263/o of Latin A111erica11 a11d 

Caribbea11 populations vvorl i11g i11 agricultttre. a sig11ifica11t p1·opo1iio11 of tl1e popt1lation of 

tl1ese regions n1ay be at risl< tor bovi11e TB. Co11st1111ptio11 of 111ilk co11ta111i11ated by A 1!. l)<>,1is 

l1as long bee11 1·ega1·ded a tl1e pri11cipal 111ode of TB trans111issio11 fron1 a11i111als to hL11na11s. 111 

regions \Vl1ere bovi11e TB is co111111011 and t1nco11t1·olled. r11ilk bor11e i11fectio11 is tl1e JJri11cipal 

cat1se of cervical ly 111pl1ade1101Jatl1)' (scron1la) a11d abdo111inal a11d otl1er f 01111s of 11011-

pul111onary TB. Ge11eral poor sa11ita1·y co11ditio11s p1·01npted b)' IJOor \,vater st1pply. exposL1re 

of n1eat to mic1·obes b) butc]1ers. t1se of t1nsterilizecl eqL1ip111e11ts. t111l1ygie11ic slat1gl1ter slabs 

a11d tables and lo\v enforce111ent of 111eat i11spectio11 laws dt1e to i11adeqt1ate 11t1111bers of 

\ etenar) perso11nel con1pare to e11or1110L1s vvorl<s 011 grot111d cot1ld ,11 o co11tribt1te a -- ris� 

ill /\kill\ ti� a11d f�( >(fjj�l. �f llllicirc.11 \l,(tlltlil''I \\()Lilli 11()1 l,C lllllil'rl''llilll,lll'li 
• 

• 
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1.3 JU TIFICATION 

Bovine tl1berculosis is of significa11t public healtl1 importance . apa1·t from being tl1e n1ost 

in1portant disease of i11tensification with a se1iot1s effect 011 a11i1nal production, (O'Reilly ru1d 

Dabon1, 1995) .. 

The actt1al i111pact of a11i1nal BTB on l1t1n1a11 l1eaJtl1 is generally co11side1·ed low i11 developed 

cot1ntf)', a11d 1no1·e so, zoo11otic 8TB is p1·esent in most developing coL111tries wl1e1·e 

su1 ·veillance and control activities a1·e ofte11 i11adeqt1ate or t111available. Ct1rre11tly, tl1e BTB i11 

l1t1111ans is becon1i11g increasi11gly i111po1ia11t i11 deve)opi11g cot1ntries, as l1u111a11s a11d a11i111als 

are sl1ari 11g tl1e sa1ne 111icro-e11viro11111e11t a11d clwelli11g 1Jre111ises, especially i11 rt1ral areas. 

Bt1tcl1e1·s a11d otl1er livestocl< \vorker barel)' obser,,e preve11tive 111east1res i11 111ost abattoirs 

during n1eal proce i11g. 

The stL1d1· Vvill e11l igl1ten a11d i11crease tl1e av\:are11ess of tl1e 1 ivestocl( workers 011 tl1e l1ea)tl1 

risl<s associated vvitl1 tl1eir occt1patio11 after co111pletion. 

1.4 GENERAL OBJECTIVE 

To deter1ni11e tl1e 1(110\.vledge a11d practices of bovi11e tL1berct1losis JJreve11tio11 i11 l1u111a11 

a111ong bt1tchers. 111eat processors and cattle rea1·ers i11 two di·ffere11t abattoirs v-.·itl1i11 Ibada11 

n1etropo l is. 
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1.5 SPECIFIC OBJECTIVES 

Tl1is study is designed to: 

i. To detern1ine tl1e ki1owledge of bt1tcl1ers i11 Akinyele and Bodija 111L111icipaJ

abattoi1·s co11cerni11g bovine tt1berculosis prevention i11 l1t1111a11s. 

ii. To dete1·111i11e the attitt1des of bL1tcl1ers to bovine tt1berct1losis preve11tio11 i11

l1t11nans. 

• • •

111. To assess tl1e level of practices of bL1tcl1ers towards bovi11e tL1be1·ct1losis

iv. To dete1·111i11e tl1e l1ealtl1 risl< expost1re of bt1tcl1ers. meat processors and otl1e1·

a11i1nals 'v\101·kers to bO\illle tt1berct1losis. 

1.6 RESEARCI-1 QUESl
"'

IONS 

Tl1is stt1d1 \,\:ill ans\,\,er the followi11g qt1estio11s: 

I. \\'hat is tl1e level of a¼,.a1·e11ess of bt1tcl1ers abot1t bo,1i11e tt1berct1losis?

2. \\'l1at are tl1e ope1·atio11al a11d 111t1rl<eti11g practices of bt1tcl1ers tl1at preve11t tl1e spread of

TB.? 

3. Do butchers· attitt1des and practices i11 Aki11yele a11d Bodija abattoirs e11cot1rage

prevention/spread of bovine tt1bercu]osis to 111a11? 

4. ,t\re the general pL1blic at risk of bovi11e tt1berculosis tl1rot1gl1 tl1e I 110,,,Icdgc. attitt1de a11d

practices 01· ahattoi r \\ orkers'? 
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2.0 

2.1 Historical perspective 

CHAPTER TWO 

LITERATURE REVIEW 

Tuberculosis is an infectious disease tl1at spares no individual of any age, sex� race 

11atio11ality or social status. It is one of tl1e 111ost l1istorically i111po11ant diseases (D01ma11dy. 

1999). 111 tl1e early 19th ce11tt1ry. tl1e work of· tl1e Fre11cl1 doctors, Gaspard Lat11·e11t Bayle a11d

Re11e Laen1111ec establisl1ed tl1e for111s and stages of tL1berct1losis (TB) as a disease e11tit) � botl1 

Ba) le and Laennec died of tl1e di ease. 

Gern1a11 n1icrobiologi ·t. Robert I ocl1 discoverecl tl1e cat1sative orga11i 111, tl1e tttbercle bacillus 

i11 l 882� i11 1890 l1e developed tl1e tt1bcrct1li11 test for tl1e diag11osis of tl1e disease. I11 1924. a 

,1acci11e called Bacillt1s Cal111ete Guerin (BCG) fo1· i11dividt1als exposed to tl1e disease was 

de\ eloped. Tl1e 111ost co111111011 11a111e for tt1be1·ct1losis ca111e fro111 Dr. yl\'i LI • better kno'A 11 a 

Francisct1s de la Boe. becat1se of tl1e ttibercles fot111d i11 i11fected JJatie11ts (N.J MS- TC. I 996 ). 

Dtte i11 pa1i to its \\ idespread 11ature. TB l1as bee11 k110\v·11 b1· 111a11y differe11t 11a111e a11d 

5 )- 111 pt O Ill 

2.2 Differ·ent name and ') n1pton1s ascribed to tuber·culo is 

1\/\lUhltcre,·111111 tz1he,·clt!(J!:>i<i \\8S first viewed i11 1882 v\ l1en Robert Kocl1 disco\cred a �pecial 
• 

stair1ing technique that allovved l1i111 to see tl1e orga11is111. It \\as tl1e11 tl1e tigl1t ag,1i11 t tl1e 

organ15m trL1ly began (NJMS-NTC � 1996). By tl1is ti111e sa11ator1a \Vere \\ 1dcl) i11 t1"c 

tlir<Jugl1out Europe and tl1e Ur11tcd States. Not only did tl1c1 ,11cl tl1c l1cc.1li11g J)ll)CC�" b� 

sick f'ro1n tl1e l1ealtl1)' pt>JJt1l,1ti<J11. 
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2.0 

2.1 Histo1·ical perspectives 

CHAPTER TWO 

LITERATURE REVIEW 

Tuberculosis is an i11fectious disease tl1at spares 110 individt1al of ru1y age, sex. race, 

nationality or social stati.1s. It is 011e of tl1e 1nost l1istorically i111po11a11t diseases (Dormandy. 

1999). ln tl1e early 19 th ce11tt1ry, tl1e worl<. of tl1e Fre11cl1 doctors, Gaspard LaL1re11t Bayle a11d

Rene Lae11nnec establisl1ed tl1e for111s and stages of tt1bercL1losis (TB) as a disease e11tity; bot11

Bayle and Lae1mec died of tl1e disease. 

Ge1·111a11 111icrobiologist� Robe1·t I<.ocl1 discovered tl1e cat1sative orga11is111, tl1e tt1berc)e bacillLtS 

i11 l 882� i11 1890 l1e developed tl1e tt1berct1li11 test for tl1e diag11osis of tl1e disease. l11 1924. a 

\accine called Bacillt1s Cal1nete Gueri11 (BCG) for i11dividuals exposed to tl1e disease was 

cleveloped. The 111ost co111111011 11a111e for tt1be1·ct1 I osis can1e fro111 Dr. Sy l vi us. L,ette1· k11ow11 a 

Fra11ci ct1s de la Boe. becaL1se of tl1e tt1bercle fot111d i11 i11 Jected J)atie11ts (N.JMS-NTC. 1996 ). 

Dt1e i11 part to its ¼idesp1·ead nature. TB l1a bee11 k11ow11 by 111a11)' diffe1·e11t 11a111es a11d 

S) n1pto111s .

2.2 Diff'ere11t names and S)'mptoms ascribecl to tube1·culosis 

\/1 C'(Jhltc·1e1·ii11111z1be,�c·z1los·i.s was first viewed in 1882 wl1e11 Robert I<.ocl1 ciisco, ered a special 

stai11i ng tech11iq Lie that al lo\ved l1ir11 to see tl1e orga11is111 . It \,\ as tl1e11 tl1c figl1t ,.1gai11 't tl1e 

organ ism 11·ul) began ( N .J MS-N TC. I 996). B )' t 11 is l i 111e sn11atori tl \\ ere \\ idc l � i 11 tJ'-iC 

tliroLigliotJl I:uropc a11cJ 1}1e lJnited State�. 1\Jc)t (11111 clicl tl1c) aicl tl1c l1c1.1li11g 11rt)CL'�"' l1\

providir1g rest. g<J<)d 11t1tritic)11. ,111cl :.1 l1e,tltl11' e11v1rc)11111e11t l1t1t tl1c, l1)'-I() "-l'l \L'ti ll) 1,t)l1.tlt..' tl1e 

sick fron1 tl1e l1ealtl1y p<)pt1l:.1tic)11. 
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In 1943 Selman A. Waksman, who had been working for decades to find an antibiotic that 

was effective against Nfycobcrcteriztm tubercztlosis, was finally successful. Strepton1ycin 

purified fro1n Sa·eptomJ1ces· grisezt>., was first administered to a ht11nan 011 November 20, 1944. 

Tl1e results were quite imp1·essive. Tl1e disease i1ru11ediateJy stopped its p1·og1·essio11, tl1e 

bacte1·ia disappea1·ed fro111 l1is s1Jutt1n1, and I1e recove1·ed ft1J ly. In tJ1e yea1·s fol lowi11g. n1ore 

a11d n1ore a11ti-TB drt1gs were developed. Tl1is was very i111po11ant i11 tl1e ligl1t tl1at antibiotic 

resistant 111utants qt1ickly bega11 to appear. However, tising con1bi11atio11 tl1e1·apies s0011 solved 

tl1is problern (N.TMS-NTC, 1996). 

2.3 P1·evalence of M.bo,,is 

BTB is a11 i11fectiot1s disease of cattle cat1sed by A1ycobc1c1e, .. ii1111 bo,,is· a11d is cl1a1·acterized b)'

tl1e tor111atio11 of tLt berc l es i11 any tisstie/organ of' tl1e a11 i111a I. It is zoo11oti c. bei 11g tra11s111i tted 

to l1t1111a11s by a11 aerogenous rot1te a11d/or t111·ot1gl1 co11st1111ptio11 of i11fected 1nill< a11d ot}1er 

cattle p1·odt1cts. 

Bo\1i11e tt1berct1losis (8TB) is a disease of botl, eco110111ic a11d zoo11otic i1111Jorta11ce and l1a 

rest1lted i11 tl1e adoptio11 of cot111try-wide cont1·ol progran1111es i11 wester11 cot111t1·ies. 

De,,eloping coL111t1·ies. i11 co11t1·ast, i<JlO\V little of tl1e disease ·s prevale11ce, pa1�ticula1 ·ly as tl1e 

contribution of BTB to l1u111an TB l1as recei,,ed lin1ited attentio11. Major co11strai11ts. i11clt1di1 1g 

lack of resot1rces to sn1cly tl1e disease patte1 ·11 a11d i111ple111e11t co11tro] 111easures. l1ave led to tl1e 

ct1rren t sit ttati 011 in A f1·ica (SJ1arp a11d Dabor11. 199 5 ). 

Bo,1 ine tt1berculosis is a cl1ro11ic co11tagiot 1s respiratory disease <)f� cattle �11rc1.1c.ii11g 

hori7ontaJl\'4 \vitJ1in and bctv-cc11 species. by tl,e ,1crosol a11d i11gestio11 (O'l�e1ll� u 11ll l)t1l1<)r11.
, 

I 996). It i� occurri11g i11 �11,nost ,111 cfcvclo11e(I a11cl clc\clo1)111g 11,1tic)11� t)I \\l)t ltl l llL' 1 11l'tcie11cl�

of disease is 1101 011ly l1igl1cr i11 tl1e clevelclJ)111g 11,1tic)11s l1t1t i11 tl1L' ,tl)"it:t1cl' <>i' �111\ 11 .. \ttlll1ltl 

control and t!raclicution JJr<)gr,1111, is r1lsc1 i11crer1si11g \Vtlt 1(1,, i<lt: 11,11ticl1li11 1, i11 tilt' ,\�1,111. 
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Afi·icat1 aiid Latin Ame1-ican cot1ntries (Bonst1 el al., 2001). Bovine tuberct1l osis is a public 

l1ealth problem. Mycobacterii,m bovis, the cause of bovine t11berculosis and M ti1be1·cz1losis, 

the cause of� classical l1t1ma11 tube1·ct1losis ai·e genetically a11d a11tige.nical ly ver)' sin1ilar and

cause identical clinical disease i11 l1t1111ans (Dal<11e1· et al., 1993 ). Tl1ere is co11side1·able and 

continuing pt1blic l1ealth sig11ificance of M bo,,fs i11fection in l1tt1nans and a11in1als and tl1e 

disease l1as er11e1·ged as a major zoo11otic IJ1·oble1n i11 111a11y Af1·ica11 cot111tries (WI-IO. 1994 ). 

In l1t11na11s, tl1e A;f bo,,i.s· is tl1e 111ajor cat1se of extra-pt1l111011ary tuberculosis lil<e tube1·culosis 

of gastroi11testi11al t1·act a11d tt1berct1losis of cervical a11d 111ese11te1·ic ly111pl1 11odes. tl1e 

perito11eu111, a11cl tl1e genito-uri11,1ry t1·act (B011sL1 el c,I .. 2001 � DakJ1er el ct!., 1993 ). In 

cot1ntries vvl1e1·e bovi11e 111ilk is 11ot pasteurized before Lise� bovi11e tt1bercL1losis l1as e1nerged 

as tl1e si11gle n1ajor cat1se of extra-pL1l111011ary l1t1111a11 tt1berculosis. 

Bovine tt1be1·ct1losis ( 8TB) is a cl1ro11ic i11fectiot1s disease of ani111als cha1·acterised by tl1e 

fon11atio11 of gra11t1lo111a in tissL1es a11d orga11s. 1nore significa11tl)' in the lt111gs, ly111pl1 11odes. 

intesti11e and kid11e)' i11clt1di11g otl1e1·s. 8TB is caL1sed by slovvl)' grov\1ing 11on

photocl11·01noge11 ic bacilli 111e111 bers of tl1e 1\dJ 1co/Jc1ct e ,·iz, 111 121 l?e ,·c z, I c;.s i.s co 1n p I ex: ,\I/. /701 'i.'i 

and 1\,J. c·ctJJ1·c1e species. Ho\vever, 1vf. bo\,i.\· is tl1e 111ost t111i\1ersal patl1ogen a111011g 

111 \'co bacteria a11d affects 111a11y "ertebrate a11i111,1ls of al I age grot1 }JS i 11c I L1di11g l1t1n1a11 
� 

althougl1. cattle. goats and pigs are fot111d to be 1nost susceptible, wl1ile sl1eep a11d l1orses are 

sho\,\ ing a higl1 natural resista11ce (Radostits et c,l., 2000� Tl1oen et al .. 2006 ). 

BTB has been signi ficantJ y widely clistri bt1ted tl1rot1gl1ot1t tl1e \,vorld a11d it l1ns l1ce11 a Celli .. e 

for great eco11omic loss in ar1in1al productio11. In dev·eloJ)Cd cot111tric�. BIR i11 ani111l1l, i" ,1 

r,tritv with occasional severe cJcct1rre11ce5 i11 �111all grot111s of l1c1ll" 111 (lC\'L�lt11)it1g_ L�ot111tric, .., 

}io"c\'er. such ,ts in 46c½J ()t· /\fi·ic[ttl. 44'½, c1f /\"1tt 11 :111cl 15°/c, <)I till' ,l)tttl1 \111c..·1 1cit11 ,,11 (l tl1l� 

Caribbca,1 c<)u11trics, .JJ<,tadic c)l'.CL1rrc11ces i111tl (11,11l1LL1lr1rl) i11 \l'1ic;1 IJ
<1 0) l'tl7l)()t1'-·
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occurre11ces of BTB have been reported (Cosivi et al., 1998). BTB. apart fron1 being the most 

important disease of intensification with a serious effect on anjmal prodt1ctio11� also l1as a 

significa11t public health importance (O'Reilly and Dabo111. 1995). Altl1ougl1, tl1e direct 

correlation betvveen M bovis i11fection i11 cattle a11d ht1n1a11 popLLlations is not \ivel l kno½1n

(Collins and Grange. 1983; Cosivi el c1l., 1995), I1oweve1·, zoo11otic BTB is p1·ese11t i11 111ost 

developing cot1nt1·ies whe1·e surveillance a11d co11t1·ol activities are ofte11 inadeqt1ate or 

unavailable. Tl1e acttial i111pact of a11i111al 8TB 011 l1t1111a11 health is ge11erally co11sidered low 

i11 cle,,eloped a11d developi11g cot1nt1·ies. wl1icl1 n1ay be based 011 tl1e rare ide11tification of M

bo1 1is isolates f1·0111 l1t1n1a11 patie11ts (An1a11fu, 2006). 111 aciditio11., tl1e occt1rre11ce of 8TB dL1e 

to 1\1. bo,,i�· i11 l1t1111a11s is difficL1lt to deter111i11e acct11·atel.y becat1se of' tecl111ical proble111s i11 

isolati11g tl1e 111icro-orga11is111 (Colli11s a11d Gra11ge. 1983). In n1ost develoJJed cou11tries of tl1e 

,vorld. tl1e disease i11 farmed ani111als is nOv\' relatjvely well co11trolled a11d s11pJJle111e11tary 

precat1tions of regL1lated 111eat inspectio11 a11d 111ill( pastet1rizatio11 l1ave n1ini111ized tl1e risl{ of 

l1t1n1an i11fectio11 f1·0111 1\1. bo,,i.'>. Wl1e1·e ht1111a11 tt1berculosis caL1sed by 1\1/. bo,,is· is e11co1111tered 

in cot111tries of tl1e developed wo1·ld. it is relatively ra1·e and esti111ated to be at aroL1nd <I o/o of 

all tt1be1·ct1losis cases (Gra11ge 2001 ). In st1cl1 i11sta11ces, i11fectio11 is often see11 in tl1e elderly. 

\\ 110 l1a\'e 01· have ]1ad agrict1lt111·e associatio11s, and disease l1as prol1abl)' ariser, fro111 

reacti\ atio11 of do1·n1a11t lesio11s. Aside f1·0111 tl1e fa1111i11g co1111111111ity. abattoi1· \\'01·1<.er<; are 

occtipationall) a1no11gst tl1ose at l1igl1est 1·isl<. potentiall1 co11tracti11g i11fectio11 fron1 aeros()I" 

gei,erated througl1 l1a11dJ i11g carcasses fro111 infected c,1ttle. re!-,LI 1 ti 11g i 11 f)tll 111l111'"1r� 

tuberculosis or 111ore severe nonpL1l111011ary 1na11ifc�t,1tio11s follov\i11g c.lis�cr11111,1til)t1 i\lc::1t 

J1ar,dJers are a)')o pro11e to ,1cci(fc11t,1l 1\ 1
/ /JrJ,,1, i11t1cL1l"ti<)11 tl1rt)t1gl1 tl1c "ki11. r��t1lti11g i11 �elf

Jiiniting lcsioi1s k11ow11 ,1s 11utcl1cr's W,1rl. 'I l1c1c i'l t1C)\\ ,1 gre,1tcr ,1,,,1rc1lL'"" t)l zc>()llt)ltl' r1"k"' 

aniongst tl1cse occup,1ti<J11�1l grc)L1r1s, �1s tl1t.!re is :,111(•11gsl t)tl1cr r1"k gttl\111, �t1"·l1 'lS 
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• • 

\'etertnartans and zoo employees. Definitive statements about the public health risk from

bovine tuberculosis in developing countries cannot be n1ade with such confidence. The

precise epidemiology of this disease i11 ani111al a11d l1L1man popLtlations i11 tJ1ese countries has

not bee11 establisl1ed and the contribution of M bo 11is to l1L1111an tt1be1·ct1losjs i11 n1ost i11sta11ces

tl1erefo1·e re111ains la1·gely t111k11ow11. I-Iowever, the co1Telatio11 between the prevale11ce of 1\ll

bo,,is i11fectio11 in l1u1na11s and in local cat1le popt11atio11s i11 Africa l1igl1ligl1ts tl1e pote11tial

tl1reat of bovine tt1berct1losis to l1L1n1a11s in sL1cl1 coL111tries (Dabor11 el c,I., 1996). Cu1·re11tly. tl1e

BTB i11 l1t1n1a11s is becomi11g i11creasi11gly i111porta11t i11 (ievelopi11g cot1nt1·ies, as h11111a11s a11d

a11i111als a1·e sl1a1·i11g tl1e sa111e 111ic1·0-e11viro11111e11t ,t11d clwelli11g pre111ises, especially i11 1·L1ral 

areas. At prese11t, dt1e to tl1e associatio11 of 111ycobacteria witl1 tl1e Hff//AJD,.�' pandemic ar1d i11 

\'iew of tl1e l1igl1 prevale11ce of' HIVl.41DS i11 tl1e de\'elopi11g v\·orld a11d st1sceptibilit)
1 of A!Dl<::; 

patie11ts to tt1berct1lo is i11 ge11eral, tl1e sjtt1atio11 cl1a11gi11g is 111ost lil el)' (A111a11ft1, 2006). 

P1·evale11ce data 011 BTB infectio11 i11 Af1·ica is scarce. Tl1ere is, l1owever., st1fficient eviclence 

to indicate that it is vvidely distribt1ted i11 al111ost all African countries a11d eve11 is foL111d at 

higl1 pre,1ale11ce i11 so111e a11i111al popt1latio11 (WHO, 1994: A11ele el c,I .. 2004: Zi11sstag el c,/ ..

2006a). Tl1L1s BTB is still a g1·eat conce1·11 in 111a11y developi11g cot111tries a11d Nige1·ia is 011e ot' 

tl1ose \\ l1ere 8TB is co11sidered as prevale11t disease i11 cattle popt1latio11s. CL1rre11tl) after 

Hf I' �-1 JD.S'. l1t111ia11 tL1bercL1losis is respo11sible for tl1e cleatl1s of' 111ore 1Jcople eacl1 ) ear tl1a11

an: other sir,gle i11fectious disease. \.vitl1 11101·e tl1a11 7 111illio11 11evv cases a11d 1111illio11 dt?l1tl1�

per )ear and it is responsible for 011e-tl1i1·d of clll deatl1s of HJ1''-111fected i11di,,idt1,1l .. i11 ,\fi·ica

(Zinsstag et ct! .. 2006a) I11 Nigeria, tl1e ende111ic 11ntt1re of' tl1c l1t1111a11 tt1b�rct1lo"i� l1i1� lt111g

been docun1entcd (All1aji, J 976). 
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2.4 Past studies in the l1uman populations 

Zoonotic TB is present in animals in n1any developing cotmtries wl1ere surveillance and

cor1trol activities ar·e often inadeqt1ate 01· t1navailable (Cosivi et al., l 998). The global

l)revalence of huma11 tt1be1·culosis (TB) dt1e to A1f bo,,is I1as bee11 esti1nated at 3.1 % of all

l1un1a11 t11be1·ct1losis (TB) cases. accot1nti11g fo1 · 2.1 o/0 a11d 9.4°/o of JJt1l111011ary and ext1·a-

pt1ln1ona1 ·y tt1be1·ct1losis (TB) cases respectively. 111 i11dt1strialised cot111tries, l1t1111an 

tt1berculosis (TB) dt1e to A4. bo,,i is relatively rare as a 1�est1lt of tuberct1losis (TB) co11trol in 

cattle. Neve1·tl1eless, an esti111ated <l % of all tt1bercl1Iosis (TB) cases are 1·eported to be 

cat1sed by A1f !Jl>1 1i.�-- probabl )' dt1e to reacti\ atio11 of dor111a11t lesio11s a1no11g tl1e elde1·ly 

(Gra11ge. 1996a). 

Nigeria l1as tl1e world fol1rtl1 largest tt1 bercL1losis (TB) bt1rde11 .. wi tl1 nearly 3 7 4.000 esti111ated 

11e\A>· cases a1111t1al l y. Accord i11g to WI-IO (2006). 33,755 or ( 5 7°/o) of tl1e 11ew tL1bercL1losi s 

(TB) ca es i11 2004 v,ere pt1l1110 11ar)· spt1tt1111 s111ear positi\e (S -+) cases (A11011y1110L1s. 2006).

Collins a11d Grange ( 1987) i11dicated tl1at as TB spreads a111011g cattle p1i1na1ily by tl1e aerogenot1s 

rot1te. tl1ose working with cattle are r11ore Iii ely to de,,elop pL1l111011ary disease tl1a11 tl1e ali111e11ta11 

t) pe of the disease. According to tl1ese workers, tl1e appare11t decli11e i11 tl1e i11cide11ce of' 8TB in

humai1S is tl1e rest1lt of L1nde1·repo11i11g. becat1se few cli11ical laborato1 ·ies disti11guisl1 bet\vee11 tl1e 

bo\·ine strain a11d hun1an strain. U11der n1ost ci1·cL1111sta11ces. approxin1atel) 90°/o t11berct1lo�i 

infection� it1 cattle occur by the resJJiratory rot1te (fra11cis. I 958). 

Informatiori c>n hL1111a11 disease clt1e to \1 /J{)\'i\ i11 de\clt11Jccl ,111tl cle\·clt11Ji11g Cl1t111t1 1c� 1, 

J lov.e\'Cr. ver\' few st tidies )1,1ve i11clicr1tcd tJ1e isf>ll1t1<)11 <)I. tl1c cr1t1",1I r1gL'11t t)I� l3 l l' ti-0111
J 

J1u1nans. 
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Kiros ( 1998) demonstrated that out of 85 sputum san1ples taken from 28 dairy farn1 \Yorkers 

and 57 t1.iberct1lous patients, 48 samples were positive for acid fast bacilli of whicl1 14 

(29.2o/o) were niaci11 negative indicating 1\11. bo,,i and 34 (70.2%) J\;f tz1be1·c11!osis isolates. 

With a similar scenario, Regassa (2005) de1nonstrated tl1at, out of 87 spt1tt1rn and 21 fi 11e 

11eedle aspii·atio11 (FN A) l1t1ma11 sa1nples, 42 1nycobacteria species were identified b)' cultu1·e, 

of wl1icl1 . 7 (16.33/o) and 31 (73.8%) were fot111d as A1. bo,,is and �/. 111be1 ·c·z1/o. i.'i, 

respectively. Ft1rtl1e1·mo1·e. tl1e at1tl1or i11dicated tl1at a l1igher prevalence of BTB in cattle 

owned by tt1berculot1s patie11ts was fot111d tl1a11 in cattle ow11ed by nontube1·culous ow11e1·s. 

wl1icl1 st1ggests tl1e sig11ifica11t 1·0Ie of 1\1/. bo,.1is· in tl1e i11cide11ces of tt1berct1losis in hu111a11s 

(Regassa. 2005). 111 additio11. l(ida11e et al. (2002) i11dicated tl1at 1\d. bovi:, alo11g witl1 otl1er 

1\ !JTC' species we1·e fot111d to be a cause ·fo1· tubercL1lot1s lyrnpl1adenitis i11 hu111a11�. TJ1e 

occt1r1·ence of 1vl. /Jo,1 is· in l1t1111a11s against tl1e backgroL111d of the soa1·i11g Hll 'AIDS i11cidence 

in Af1·ica i111plies tl1at tl1e ri k of spillover of zoonotic BTB to rL1ral co111n1L111ities is 1·apidl)
1

i11creasi11g (Zi11sstag et c,I., 2006a): tl1t1s. t]1e correlatio11 bet'A·ee11 tl1e p1·e\·alence of' 1\1. ho,1iJ 

infection i11 ht1mans and t11at of local cattle popt1latio11. Table 2.2 sL1111111arizes tl1e fi11di11gs of 

more 1·ecent repo11s of TB caL1sed by NI bOl 7i.'i in i 11dt1strial ized cou11tries. 

2.5 Effect of 1-flV / AIDS epidemics on TB p1·evalcncc. 

A\ ai I able data suggest tJ1at the i11cide11ce of tt1be1·culosis in l1t1111a11s l1as rise11 i11 rece11t : ear 

partl) as a resLilt of the /-/Jl11-11D/:; epide111ic i111pact (WI IO, 2005). I11 ac.iliitio11 t<.) tl11'-. tl1c 

incidei,ce ol J3 fB in hu111a11s J,as al�o risc11 i11 rcce11t years as c1 rc�L1lt <.1 1' tl1e i111111.1ct <.)I tl1e

Jffll/A//J,� infected irl(liviclt1,1ls ((,r,111gc ('/ 11/. l (Jl)J. l,,1,igli<)fle <'/ ,,/., 1 <)<)5). ,,l11lt·

I/fl// 11D.S is a rilajoi· prcclis1)c)si11g f':'1ctt1r f«lr t 11lJl!rct1l{lsis i11t·lt1tl111g 1i:,1L 11, r1tit)ll tlf .. tl11.: 
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disease. The current spreading pandemic of HIVIAJDS infectio11 in developing countries, 

especially wl1ere BTB is p1·evale11t in domestic and wild animals poses an additional serious 

public healtl1 threat (Grange a11d Yates_ 1994; Grange et c1I., 1994� Cosivi el c,1 .• 1995; Pavlik 

el er! .. 2002� Ayele et c1l .• 2004 ). 

According to 1·ece11t WHO global esti1nates, o·f tl1e 9 .4 111illion people i11fected witl1 botl1 I--IIV 

a11d TB in inid-1996, 6.6 1nillion (70°/o) live i11 st1b-Sal1ara11 A·frica (Ra,,igJio11e el ct!., I 995). 

The greatest i111pact of HIV i11fection 011 TB is i11 JJOIJt1latio11s witl1 a l1igl1 p1·evale11ce of TB

i11fectio11 amo11g yot111g adttlts. Tl1e occurre11ce of botl1 i11fectio11s in one perso11 n1akes TB

i11fection very likely to p1·ogress to active disease. 111 111a11y de,,elopi11g cot1nt1·ies. TB is tl1e 

111ost freqt1er1t opportt111istic disea e a ociated vvitl1 1-IIV infection. 1-IIV seropre\1ale11ce 1·ates 

greater tl1a11 60% l1ave bee11 fot111d i11 TB patients i11 variot1s Africa11 cot1ntries (Raviglione el

c,! .. 1995). Pe1·sons infected v\'itl1 botl1 patl1oge11s l1ave a11 a1111t1al risl< of JJrog1·essio11 to acti\1e 

TB of 5% to 153/o, depe11di11g on tl1ei1· level of' i111111L111ost1ppres ion� a1JJJ1·oxi111ately I Oo/o of' 

no11-HIV infected perso11s 11evvly infected witl1 TB beco111e ill at son1e tin1e dt1ri11g tl1eir lives. 

In tl1e re111aining 90%. effective host defe11ses preve11t progressio11 fro111 i11fectio11 to disease. 

TB cases dt1e to M /Jo,,i.y in HIV-positive perso11s also rese111ble disease cat1sed b) ,\1 

1z1be,·c·z1losis·. Thus, tl1ey 1na11ifest as pt1l1no11ary disease, ly111pl1ade11opatl1y. 01·, i11 the n1ore 

profoundl) i111n1unost1ppressed, disse111i11ated disease. M. /Jo,,i.s· l1as bee11 isolated fron1 HIV

infected persons in i11dt1striaJized C()t111t1·ies. 111 Fra11ce. ,\ii !Jo11i\ i11fectio11 accot111ted f<)r 1 (1° 0 

of TB case� in JIIV-positive patients. 

• • 

1gc1·1,t 

igeria accordirig to relcv,1111 d,11,1 g:1tl1crccl <>Ver tl1c ycr,rs 1,r,cl 1<lt1gl1l, ,1l1l)ttt l � () 1111ll1l)fl 

heard� of cattle i11 J <.JCJ(): I I .5 r11ill1<)r1 l1cr1cls <ll L,tllll' \\L't c he11t ,, 1tl1 tl11..· l)tl'-l()l'(tli�t,
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(commonly referred to as the Fulanis) and 2.4 1nillion heards of cattle were ]<ept i11 villages 

with vast majority of these 1·esident in the no1thern part of the country (RIM, 1992). Over the 

)'ears tl1ere l1ave been a lot of crossbreeds produced; l1oweve1·, the n1ost conunon breeds a1·e: 

(1) the zebLis (i.e. Bt111aji or Wl1ite-Ft1la11i, Sokoto Gt1dali and Rahaji), wllicl1 1nal<e Lip about

90% of tl1e enti1·e cattle popt1Jation and (2) tl1e tauri11es (i.e. tl1e I(etel<Ll. I<uri. Muturu, a11d 

N·dama) n1aking Ltp abot1t 115 000 heads of cattle. Bt111aji's b1·eed 111akes t1p abot1t 7.7 n1illio11 

l1eads of tl1e e11ti1·e cattle popt1latio11 (Anony111ous, 2003 ). I11 Nigeria, 111ajority of tl1ese cattle 

are of dual pt11-pose prod11ctivity; l10\veve1·, because of tl1e i11adeqt1ate disease monitori11g a11d 

survei l la11ce syste111 regard i11g zoo11otic diseases ( especial I y t ti berct1 losis ), tl1e JJeople a1·e at 

risl< ot' expost11·e to co11tacting bovi11e tL1berct1losis tl11·0L1gl1 t11e food cl1ai11 a11d direct co

l1abitatio11 \vitl1 tl1ese a11in1als (in tl1e case of' tl1e Ft1la11i's). 111 Africa, cattle are i1npo1·ta11t for 

food a11d as a ct1ltt1ral statt1 sy111bol: tl1e 111ore cows yot1 ht1ve tl1e 1·icl1er you 1nt1st be. 111 a 

111ar1·iage tra11 actio11. fo1· exa111ple, tl1e groorn's fa111ily will typically pay tl1e l,ride's fatl1er 

a 'do,v1·y' of a 111a11y as 1 1  covvs. A11d so111e traditio11al ceren1011ial events i11voJ,,e tl1e 

s1aL1gl1ter of a goat 01· cow. It is tl1is close ct1ltL1ral a11d pl1ysical li11k witl1 cattle tl1at pt1ts 1·t1ral 

comn1t1nities at risk ot� i11fectio11. 

The presence of bovine tt1berculosis i11 Nigeria ca11 be traced back to 1932. Bet,-'veen 1937 and 

) 939 in Calabar abattoir. a total of 364 cases of tt1be1·ct1lot1s lesio11s in 2.306 bo,1i11e carcasses 

( 15.8°/0 ) \\ere 1·epo1·ted a11d between 1939 a11d 1947, tl1e sa111e al,attoir repo1·ted tl1at Q60 oJ' 

J O. O-l 2 cattle slaLtghtered had I ocal tt1 l1ercL1 I ous lcsio11� a11d tl1at 5 8 l1acl ge11erll l 1 scd It'� J()J1 \. 

c·ases of, bovine tuberculosis i11 hotl1 pri\atc residc11t a11ci 1t1la11i l1crtl� 11,1,c been rcpt)ltL'<.i 

pre\iousl) (AIJ,aji. JCJ76 /\ya11\V[tlc. 1984). J{ecc11l ,t11cl ()Ill rCJ1l)tls l'tl)tll �1gcr1�1r11,l1,1ttt,11� 

ha\C confirrned tl1c presc11<.c {Jf l1<>v111e tl1l1erct1losis i11 r1ll 11·11 l <>I 'J11.!L'r1:1 ( I lr,11, 1 <>�') 

\l)1,1ji.

1976. A) arl\\'ale. J 984: J)tt'),1i �111cl /\h(ll1ll�1l1i� I C)<JLI; C'i1Ll111,1" L'l iii .• I l)l)<) :111cl ')(lt).� ). 1\ll1,�ii 
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( 1976), however, 1·eported that most of the tt1berculous cattle slaugl1tered in southern Nigeria 

can1e from the No11her11 provinces and from the neighbot1ring francop]1one cou11tries of 

Cameroon, Niger, and Chad. 

TI1e results of the tuberculin test in s1nall selected herds in some of tl1e states surveyed 

recently revealed tl1e incidence of bovi11e tt1be1·cL1losis to be 15.08% i11 Nassarawa. zero jn 

Ogt1n a11d Jigawa, 10.503/o i11 Oyo; wl1ile tl1e abattoir rest1lts varied fro111 5.00% in Oyo, 

0.69o/o i11 011do a11d 0.65o/o i11 Abt1ja. 111 Oyo a11d 011do States wl1ere CL1lture a11d isolatio11 

were atte111pted, 1\lf bovis was isolated i11 aboL1t 98°/o of tl1e cases ide11tified wl1ile tl1e 

ren1ai11ing 2°/o were 1\IJ. lltbe,�cz1/osis (U11pt1blisl1ed data Cad111t1s el c,l.).

2. 7 Patl1ogenesis of Tt1berculosi

Abot1t 90o/o ot
"' 

tl1ose i11fected vvitl1 Iv! lb l1ave asy111pto111atic late11t tt1bercL1losis i11fection 

(L TB I). wi tl1 or1l )' a 1 Oo/o l i feti111e cl1ance tl1at a late11t infectio11 \\1i I 1 prog1·ess to tu berc11losis 

(TB) di ease. Ho,\ e,1e1·. if' t111t1·eated� tl1e deatl1 rate for tl1ese active tt1bercL1losis (TB) cases in 

111ore tl1a11 50o/o (011yebt1jol1 el c,I .. 2004). 

Tt1berct1losis (TB) i11fectio11 begi11s wl1e11 tl1e 111ycobacteria reacl1 tl1e pt1l111011a1·y al,1eoli, 

\\ here they invade and replicate witl1i11 tl1e alveola1· 111acrophages (Hot1be11 et c1!., 2006 ). Tl1e 

prin1ary site of i11fectio11 i11 tl1e 1L111gs is called tl1e Gl1on focL1s. Bacteria are picked up b) 

dendri tic ce] ls. w Iii cl1 do 11ot al low reJJl icatio11, al thot1gl1 tl1ese eel 1 s ca11 tra11sport tl1e bacilli to 

Joca] (rnediasti11al ly1nJJlmodes). Ft111l1er spread is tl1roL1gl1 tl1e blood strea111 to tl1e n1ore 

distant tissues and organs vvhere seco11dary tt1l1erct1losis (TB) lesio11s can de, clop i11 lt111g 

apices. periJJlieral ly1npl1 nodes. l<idr1eys, brai11 a11d l1011c<:,. (I lcrr111u1111 t111ci Lngrt111gc. 2()l15) 

AIJ pa,·ts oJ� tJ,c body c,111 be i11lectecJ by tl1e cli"ca�c tl1<1t1gl1 it r(11cl, ,lllL'Cls till' l1t'c.lrt,. 

skeletal muscles. pa11crcas ,111ci tl1yrc)id ( /\µ,1r\v,1I ('/ tt! :?()()';) 
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Tubercttlosis (TB) is classified as one of the granu]omatous inflammatory condition. 

Macrophages, T - lymphocytes, B- lymphocytes and fib1 ·oblasts are among the cells that 

aggregate to forn1 a grant1loma, witl1 1 yn1phocytes st1rrot111ding tl1e infected n1acropl1ages. The 

grai1tilon1a ft1nctions 11ot only to p1·event dissen1inatio11 of tl1e n1ycobacteria� bL1t aJso provides 

a local e11vi1·onn1e11t for comn1t1nication of cells of tl1e in11nu11e syste111. ·witl1in tl1e 

gra11ulo1na. T- ly1npl1ocytes (CD4+) secrete cytol<i11s st1cl1 as i11te1·fe1·011 ga1111na� wJ1icl1 

activates 111acropl1ages to dest1·oy tl1e bacteria witl1 wl1icl1 tl1ey are infected (I(at1f111a1111. 

2002). T-ly111pl1ocytes CD8+ ca11 also directl1, l(ill i11fected cells (I-Iot1be11 el. er! .. 2006).

Howeve1·� bacteria a1·e i1ot always eli111i11ated witl1i11 tl1e gra11t1lo111a, bt1t can beco111e dor111a11t, 

resL1lti11g i11 a late11t i11fectio11. A11otl1er fentL1re of tl1e g1·ant1lon1as of l1t1r11a11 tuberct1losis (TB)

is tl1e develop111e11t of cell deatl1. also called necrosis. i11 tl1e ce11tre of tL1bercles. �r o tl1e 11aked 

e) e .. tl1is l1as tl1e textL1re of soft wl1ite cl1eese and was ter1ned caseot1s 11ecrosis ( Grosset .

• 

2003). 

If tube1·ct1lo is (TB) bacteria gai11 entry to tl1e blood strea111 f1·0111 a11 area of da111aged ti tie. 

tl1e)' pread tl1rot1gl1 tl1e body a11d set up n1any foci of i11fection. all appea1·i11g a ti11y wl1ite 

tubercles i11 tl1e tissL1es. Tl1is seve1·e forn1 of' tt1berct1losis (TB) disease is 111ost co111111011 i11 

infants and t11e elderly arid is called 111ilitary tt1berct1losis (TB). Patie11t \\itl1 disse111i11ated 

tubercL1losis (TB) l1a\1e a fatality rate of app1·oxin1ately 20% eve11 ,Jvitl1 inte11si,1e treat111e11t 

( Ki111 el c1I 2003 ). 

In nian) patients. the i11fection waxes a11cl wa11es. Tisst1es destrt1ctio11 a11d 11ecro is ,1re

balanced b,· healing and fibrosis (Grosset. 2003) 
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2.8 Transmission of M. bovis 

InJ1alation of M bovis is the 111ost probable and pri11cipal route to bovine infection and is 

facilitated by close, prolonged contact between infected and l1ealthy ani1naJs. l11gestion of M 

bovis dir·ectly fro111 infected arlimals or fron1 co11tami11ated pasture wate1· 01· utensils rnay also

be vei·y comn1on in son1e regio11s, wl1ile conge11ital infectio11s and vertical transmission l1ave 

been recorded, these roL1tes, like ge11ital t1·a11s1 11issio11 wl1icl1 occt11·s wl1e11 rep1·odL1ctive organs 

are infected are 110w rarely see11 i11 regions tl1at l1ave i11te11sive e1·adication progra1nn1es (Neill, 

et al .• 1994 ). I11fected cattle witl1 Iv! bo1 1i.s· are tl1e 111ai11 sot1rce of ir1fectior1 fo1· otl1er cattle. !vi

bo,)i.) is excreted tl1rot1gl1 aerosol. i11 sputt1n1. faeces ( fro111 botl1 intestinal lesio11s a11d 

S\vallowed spt1tt1n1 [1·0111 pt1l111011ary lesio11s), 111ilk, L1ri11e, vagi11al a11d t1teri11e discl1arges and 

discl1arges f1·0111 ope11 peripl1e1·al ly111pl1 nodes (Radostits etc,!., 1995). 

Klee11be1·g ( 1984) i11dicated tl1at 011e cow witl1 tt1berct1lot1s 111astitis ca11 excrete enoL1gh viable 

tubercle bacilli to co11tat11i11ate tl1e 111ill< of LIP to 100 cows vvl1e11 111ilk pooling a11d bt1lk 

tra11spo1·tation is t1sed. Tl1e sa111e aL1thor 11oted tubercle bacilli l1as bee11 fot111d i11 1nill< 

prodt1cts st1cl1 as yogl1t11·t and cl1ecse 111ade fro111 11011 - pastet1rised 111ill< 14 days after 

processi11g a11d i11 bt1tter as lo11g as 100 days after processi11g. Also Gra11ge and Yate ( 1994) 

reported that tt1berct1losis i11 cattle was pri11ciJJally a pt1l111onar)' di .. ease� 011ly 1 °/o of tl1e 

tube re Lt Iot1s cows excrete tLt bercle bacilli i11 tl1ei r 1n i 11<. v\·l1 icl1 sl1ows tl1at co,vs tra11s111 it tl1e 

disease by erogenous route. Howeve1·, no evide11ce 'v\1as fot1nd tl1at ,vate1· serves as a soLtrce ot' 

infection for tubercu losj s (TB) or leJJ1·osy. becatise tl1e bacterial SJ)ec ies tl1at c�1t1�c tl1ese 

diseases have not bee11 recovered fron1 water 5ot1rces (FPA. 1999). 
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2.8.1 Anirnal - Animal Transmission 

Infectious animals may shed M bo,,is in a nt11nber of ways; in faeces, milk, disc]1arging 

lesions, saliva and t1rine. (Neill et al., 1991) Intensive livestock fan11ing p1·omotes close 

contact between anitnals, favouri11g tl1e spread of M bo,,is. Exte11si ve livestock far111i11g, 

l1owever� especially t1·ansl1u1na11ce witl1 110 l1ot1si11g syste1n, rai es t11e qt1estio11 as to 110w 

Bovi11e Tt1berct1losis (BTB) transmissio11 ca11 take place (Ayele el c,l., 2004 ). 

2.8.2 A11in1al - I--lun1an Transmission 

In indt1strialised cou11t1·ies, tl1e i11cide11ce of Tt1berct1losis (TB) dtte to 1\1! bo1,is· i11 11t1111a11 is 

al111ost at zero level as a rest1lt of pastet1risatio11 of 111ill< ancf 111ill< prodt1cts and eradication of 

Bo\1 ine Tuberct1losis (8TB) i11 cattle popt1latio11 (Radostits, et c,I.. 1995). Howeve1·, in 

developi11g cot1nt1·ies, Bo\ ine Tt1berct1losis (BTB) i11 a11i111als ca11 be \,Videly distributed i11 

regio11s where cont1·ol 111east1res are not applied or are condticted sporadicall)' a11d 

pastet1risatio11 is rarely practised ( Cosivi el. c1I.. 1998). a11d l1e11ce trans111issio11 to l1t1111ans. 

Tl1e direct co11nectio11 between ,.\I/. ba,,i.s- intectio11 i11 cattle a11d disease i11 tl1e l1L1111an 

population l1as bee11 well doct1111e11ted i 11 i 11d L1strial ised cot111tries \\·l1ereas little i 11f 01·111ation is 

a\,ailable fron1 developing cou11tries. (Cosi,1i el c,1., 1998). 

2.8.3 1-Iuman - Animal Tr·ansmission 

Reports of ht1mans
, 

i11fectio11 of cattle are 1·are (O'Reilly a11d Dabor11. 1995). Tl1c 

genjtour1nar)' tract in humans is a site of no11 pt1l1no11ary tubercltlosis (TB) dt1e tL) \/ /Jc,,·,,

Genitotirinarv tubcrct11osi5 ( I B) n1ay appear to he of little i1111101t[111cc to c11idc111tL)l()g_1�t 111
., 

StUd)'ing l1t1ma11 infecliOJl. llLll tl1i.s f'l)LllC ul i11lccliOtl lrt1111 111[111 {() C�lltlt: j, \\L'll Jlll'llllll�lllL'll.

Grange ari<l Yates ( I ')94) tt!JJ(Jrtcd tJ1,1l f,1r111 \.\'C)rl(ers t1ri11rlli11g i11 Lt)\\�l,L·cls 111,1, tL'J)fL''-L'tlt ,1

source of· inf cct1011 to a111r11c.1ls 
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2.8.4 Human - 1-Iuman Transmission 

Hun1a11 tuberculosis (TB) caused by NI bovis· as a resL1 Jt of I1t1111a11 to l1t1111an 'v\ as repo11ed in

Netl,erlands in 1994 (O'Relly a11d Dabor11, 1995). Evidence of tra11s1nissio11 of }.if. bo11i.f

between l1uman is considered rare a11d la1 ·gely a11ecdotal and the rarelity of transn1issio11

see111s insignifica11t co111pared to anin1al - a11in1al or ani 1nal - l1un1a11 i11fectio11 (0 · Reily and

Dabor11, 1995). Ag1 ·ict1ltu1 ·al vvo1·ke1 ·s 111ay acqt1ire tl1e disease by irtl1ali11g cot1gl1 spray fro111

i11fected cattle; tl1ey develop typical pt1l111011ary TB. St1cl1 patie11ts 111ay infect others.

In i11dt1st1 ·ialized cot111tries, a11in1al TB co11trol a11cl eli11 1i11atio11 progra111s, toget11er witl1 n1ill< 

pasteL11·izatio11, l1ave d1·asticall)' redLtced tl1e i11cide11ce of disease cat1sed by J\11. IJOl1is· i11 botl1

cattle a11d l1t1n1a11s. I11 developi11g cot111tries, l1owe\1er, ani111al TB is widely distribL1ted, co11trol 

111easl1res are 11ot applied or are applied spo1·adically, n11d pastet11·izatio11 is rarely practiced .. 

Wl1e1·eas little infor111atio11 is available f1·0111 developi11g coL1ntries. risl<. factors for i'1!. bc,i,is· in 

botl1 ani111als and l1L1111a11s a1·e prese11t i11 tl1e tropics. Witl1 tl1is level of bovi11e tt1berct1Iosis 

pre1vale11ce. it is i111po1·ta11t tl1at tl1e far111ers of all scales be a\vare of tl1e preve11tio11 111etl1ods to 

e111ploy in tl1e control of tl1e disease. Tl1e risl<. of de\1elo1Ji11g active TB i11creases 7-1 Oo/o i11

HIV patients w]10 l1ave late11t TB. Si11ce HIV patie11ts are i111111u11oco111pro111ised. tl1e-> a1 ·e 

111ore like]) to experie11ce S)111pto111s i11 areas ot� tl1e bocly otl1er tl1a11 tl1e IL111g-, 

( extrapulmonary TB) tha11 t11e ge11e1 ·al popt1latio11. Tl1e disease 111ay affect tl1e l1011es. joi11ts. 

ner\ ou� �) stem or urinary tract. Also. TB a1Jpears to 111al<e 1-lIV i11fect1()t1 ,, t)I \c ·r1,e 

epidemic of I IJV infectio11 in developi11g cot111trics. JJarticL1larl) coL111tr1cs i11 ,, l11cl1 1\/. hc>\'J\ 

infection is present i,, a11in1[tls nr1cf tl,e co11cl1tio11" fa\01 1oc)11c>lic ll'tlll'lt111'-�1011. C()ttlti 111\11'l' 

zoor1otic TB a seriolJS pL1bJic J1ct1ILl1 tl1rent to persc,11� ,ll ''"I�.
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2.9 Clinical symptoms 

It is cl1aracterized by fever, cougl1 nigl1t sweats, e111aciation and general body weakness 

tnostly in huinans. Tube1·culosis, also called TB, phthisis, con i1111ption, and 11ick 11amed ,i11l1i1e 

plagi,e, is tl1e leading cause of death dt1e to a si11gle i11fectioL1s age11t an1ong adults in tl1e 

wo1·ld today. 

2.10 Risk factot"S fo1· tl1e sp1·cading of bovine tuberculosis infection in Nige1·ia 

2.10.1 Risi<. Facto1·s: 1-1um,111 Population 

2.10.1.l Cultu1·es ancl traclitions 

111 developi11g cottntries, partict1la1·ly i11 Af1 ·ica, patie11ts· beliefs and CLtltt1ral t1 ·aditior1s a1·e 

1najor obstacles to i1nple1nent tl1e desig11ed tuberct1losis control strategies. Tt1berculosis is 

stign1atized in ma11y ct1ltt1res/traditio11s a11d it ren1ains as powerful as tl1at of f-IJT' 1AID1S, 

wlucl1 ft1rtl1er co111plicates the pr·ocess of i11,1estigatio11 by patie11ts hidi11g tl1eir tt1berculosis 

status dt1e to discri 111inatory views aboLtl tt1berct1losis patie11ts. Social discri111i11atio11 based on 

tt1berct1losis statt1s is tl1t1s 111ore a 11 1atter of stig111a tl1a11 of approp1·iate J)ltblic l1ealtl1 

precautio11s. Tl1e1·efo1·e. risk factor assess1ne11t a11d ide11tificatio11 of tl1is patl1oge11. botl1 i11 

human� a11 d a11i111als. p 1 ·i111arily sl1ot1ld be targeted towarcis adapti11g de1)e11dal1le preve11ti\ e. 

tl1erapeutic and control 111east1res. 

2.10.1.2 Illiterac�' 
.. 

Like in 11105t African cot111tries. i11 Nigeria. illileracy is yet t111otl1c1 tttl"it)l\ctl \Jr<)blc111 i11 111t1�t

mctllod� of con1r11ur1icaLio11 (Ayele et {ti 1()()4) ,,11(1 tl1c l1111iletl ktl()\\ IL'tl�t.· l,f· tl1L· L'l,111111t1111t,
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related to the epidemiology of BTB · fi · in ect1on� makes prevention and control progran1mes 

difficult and often impossible to apply.

2.10.1.3 Demography, socio-economic status and feeding habits

From the total population of N. · 
b · · · 1ger1a, a out 753/o of tl1e people are engaged 111 agr1cL1ltu1·e. To

this effect. very close contact witl1 potentially infected a11in1als 1nay be l1igl1� wl1icl1

eventually leads to expost11·e of tl1e BTB infectio11. For tl1e t1rba11 residents, 111ill<. is co11sidered

as the 1nain sou1·ce of BTB infection, wl1ile abattoir worl<ers a11d fa1·n1ers are predo111i11a11tly

exposed to tl1e ae1·osol i11fection as a 1·est1lt of' close co11tact w·itJ1 i11fected a11i111als (WI-IO,

1994). Tl1e 111ajor facto1·s a111011g wl1icl1 co11tribt1te to tl1e acquisitio11 of tl1e i11fectio11 i11 botl1 

urban and rt11·al popt1latio11s a1·e fa111 il)' ownersl1ip of cattle, previoLtS livestoclz ow11e1·sl1ip, 

sl1ari11g of tl1e l1ouse witl1 a11i111als. co11sL1n1ptio11 of 11011-pastetirized milk (raw 111ilk) 01· poorly 

cooked n1eat (WHO, 1994; l(azwala et c1!., I 998� Pavlik et al .. 2003� Ayele etc,! .. 2004). All 

tl1ese cat1salities and/01· l1abits are the daily practices n1ost 11otably of rural co111n1L111ities i11

Nigeria. In pa1·tict1la1·._ n1ilk bor11e infectio11 is tl1e 111ai11 cat1se of 11011-pL1lr11011ar)' tL1bercL1losis

in areas vvl1ere BTB is co111111011 a11d L111cont1·olled (Dabor11 et c,l., 1996: Ki1·os 1998).

Professio11al occtipatio11 01· ,vorkers st1cl1 as. abattoir workers. veteri11aria11s a11d laborator)'

techniciaris. anin1aI cai·e tal<er i11 zoos and tl1ose wl10 are worki11g in a11i111als rese1·v·atio11s and

at national parks can also acquire tl1e i11fectio11 in dt1e cot1rse of regtilar wo1·l( ( Gra11ge a11d

Yates. l 994� Liss et c,I .. l 994� Pavlik et c,l .. 2002). Ft1rtl1er111ore de111ogra1Jl1ic t-actor . c;t1cl1 .. 1s

income. education. age. number of fa,nily. nu,nber of indi\iduals d\\clling per 11,� and

'b · ti '"'nt'dc111iolog) of 111 R (A)Cll' l'I lll .. '()0--1) l t11111l1e�
sanitation are also cor1tr1 ut111g to 1e c,., 

fl/l1'/1l/D.) i 11fcction. ir1crc,1ses sL1 c.,e11til1ilit}' t<l
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tt1berculosis by the impaired immtine t sys em, in particular the ly1uphocyte function wl1icl1

plays an impo·rtant role in conta· · ining mycobacter1al infectio11s (Macalla11, 1999). Moreover�

reports i11dicated that infants ar . e more vt1l11era.ble to food-borne All. bovis i11fection, ,�.1hereas

older individuals avertino BTB . . . 
0 n1ay OCCL11 as a result of e11doge11ot1s react1 vat1011 (Grange a11d

Yates, 1994; Grange 1995; Tl1oen and Steele 1995· p 1·1 l ?QO?) , , av 1 < el ct . , _ _ . 

2.10.2 Risk factoi·s: animal population 

In Nigeria son1e i11fected cows a ·  I · 11 d 'd l 
· · · · · 

1 e <-1 e outs1 e t 1e abattoir pre1111ses to avoid 111spect1on and 

vvl1en co11de111ned by vetena1·ia11, tl1ey 111ay still steal ot1t to sell it, cl1eap 111eat a1·e 111ore to be

bought tl1an wholeson1e expe11sive n1eat 

2.11 Diagnostics 

011-far111 i11 ,,f,,o sl<i11 testi11g of cattle, witl1 st1bsequent abattoir i11spectio11 and laborator)'

n1onito1·ing for disease l1a bee11 pivotal i11 all 11atio11al progra111n1es for co11trol a11d 

eradication of bovi11e tuberct1losis. Diag11ostic acct1raC)' (i.e. test se11sitivity a11d specit1city) is 

tl1erefore of pa1·a111ot111t i111po1·tance� particularly vvl1ere tl1ere is potential tor i1n111u11e ex1Jost1re 

to e11viro11n1ental� 11011-tt1be1·culosis cat1si11g 111ycobacteria. 01· wl1ere tl1ere is tl1e possibility of 

n1ycobacterial vacci11es bei11g used. Delayed type l1yperse11sitiv ity reactio11s, de111onst1·ated 

using intradermal skin testing vvitl1 tt1berculi11 pt1rified protei11 de1·ivatives, l1ave pro,,ed 

effecti, e fo1· diagnosis in 111ost i11stances. as tl1is l1igl1ligl1ts CMI respo11scs. tl1e 1Jri111ar) 

reactions folio,\ ing 1\f bo,'i.c; infectio11 i11 cattle (Pollocl<. et c,I 2001 ). Wl1ere cattle trade i� 

in1portant� tuberculin skin testing re111ai11s tJ1e defi11itive diag11ostic assa) tor tt1l1erct1lo�i�. 

2.12 Tr·e�1tment of TB 

All isolated strairis were res,�ta11t to i'->011ia1.id (f)t1po11 a11cl Rng11at1cl. I C)t)2). I t11'.111g i11tt)

'd 
· 

h · l 
·

· resi·c-tr111cc of ft.,/ /,,,,,,.\. t<> J1)-tt1111101111(lt:. l\\() <)I tilt' lirst-l111l' ,1r1ti-
cons1 erat1 on t e 111 r1 n�1c u , 

f.J t > WJ-1() r<.:C<)JlllllCllll�cl stt111<.lr1rtl trL'11t111l·11t llll' 11L''' I I� L,1s":�
TB drugs \\'ere not e et. 1 Vt.:..
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includes, i11 tl1e initial pl1ase isoniaz "d ·c-. •
. � 1 • r11amp1c1n, pyrazinan1ide, and streptomycin or 

etl1a1nbutol. In situations of hioh pi·· . 
t, imary resistance to isoniazid a11d strepton1ycin, tl1e 

intrinsic resistance of M bovis to pyrazinan.1ide n1ay severely li1nit the efficacy of t1·eatn1e11t

of TB ca11sed by M bo,)is. In a Pa · I · 1 
. . ris 1osp1ta , a source pat1e11t w1tl1 pul1no11ary TB d11e to a

multid1·ug-resistant st1·ain of NJ b · I d · · · - · · · o,,,.� e to active disease 111 t1ve pat1e11ts. Disease occL1rred 3 

to 1 O inontlis after infection (Bot1vet er al., 1993 ). Tl1is obse1-vatio11 led to tl1ree co11cerns: 1)

l1u111a11-to-l1u111an Al/. bo11i s t1·ans · · l ct· · · · ' n11ss1011 ea 1ng to o e1·t disease, 2) a s11011 1nte1·va1 betvvee11

infection aiid ove11 disease� ar1d 3) disse111inated 111t1ltidrt1g-resista11t /'vi. /Jo,,i.s·.

2.13 Cont1·0I measu1·e and p1·ogra1nn1es 

As Cot1sins (2001) st1ggested. tl1e1·e are variot1s reaso11s tor atte1npti11g to eradicate bovi11e 

tuberct1losis (TB): (i) tl1e 1·isl of i11fectio11 to t)1e l1t1111an popL1latio11 . . (ii) loss i11 JJrodL1ctivity 

dt1e to i11fected a11imals a11d (iii) a11i111al 111a1·l<et 1·estrictio11s set b)' coL111tries \,vitl1 ad\'a11ced 

erad i cati 011 p1·0 g1·a111111es. 

Tl1e basic st1·ategies reqt1i1·ed fo1· control a11d elin1i11atio11 of' bovi11e TB are well k11own a11d 

\\'ell defined ( WHO .. 1967). However. becat1se of t111a11cial co11st1·ai11ts, scarcity of trai11ed

professionals. lack of political will. as well as tl1e t111deresti111atio11 of' tl1e im1Jorta11ce of

zoonotjc TB i 11 botl1 tl1e a11i n1al and JJLl bl ic l1eal tl1 sectors b)' 11ati 011al gover11111e11ts a11d do11or

agencies. co11trol nieasL1res are 11ot applied or are apJJliec.i i11adeqL1ately i11 111ost developing

countries. <successful condtict of a test-a11d-slaugl1ter polic)' reqt1ires st1stai11ed cooperatio11 of'

nation al and pri \'ate \'etei·i nary services. n1eat i 11spectors, a11d Jar111ers, a� ,, c 11 a\ allcc1 t1,1t c

· c · es r''tidered 011ly a few develo11i11g cot111trics cl111 t1cll1crc t<) 1l1c i..'

compensation 1or servic "" · 

· 1 dd' · bovitlL I 13 doec;; 11ot of'te11 jt,�tif) ll1c e111crgc11c\ 111ctl"t1rc\ 1 ct1t11rt'tl
requ1reme11ts n a 1t1011. 

r I d' ( J> i rideri1est 1-::,1s1 ('Ot.lst IL'\el', :111cl {t)lll �llltl 111,)tltl1 tll\l',t\"-'). 
1or ot 1er �oonoti c I '>cases e.g.. '\. · ,

T . . . . . . l 11 ( l i C r' I \ 'l r C , l 1 ( ) \ \ l. \ l' r ( I \ e I I ( ) ( ) I, e l I 11 l l l l , l t) \ t. I L' \ l' I l) J'\ 1 11 g
he 1L1ll econon11c 1n1pl1cat1011s o lt>Cl > 
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nations where the overall in1pact of tl ct· 1e isease on ht1man l1ealtl1 and animal prodt1ction needs

to be assessed. According to recent e t' s 11nates, annual eco11omic loss to bovi 11e TB in

Argentina is approximately 63 million US dollars (Maggi el al., 1998). In a study recently

coi1dltcted i11 Tui·key tl1e esti1nated socioeconon1ic impact of bovine TB to botl1 the

agriculture and 11ealtl1 sectors was approxi1nately 15 to 59 111illion US dolla1·s per year

(Barwi11ek a 11d Taylo1· 1996) S 1 L , 
· eve1·a ati11 An1erican cot1ntries, tl11·ougl1 agree111ents

between govei·iune11ts  ai1d cattle ow 11e1·s associations, have n1ade tl1e clecisio11 to control and 

eli111inate bovine TB. Wl1ere foot a11d 111ot1tl1 disease I1as bee11 eli111i11ated, bovi11e TB a11d 

otl1er existi11g infectio11s st1cl1 as brucellosis beco111e i111porta11t because of' tl1eir impact 0 11 tl1e 

111eat and live a11in1al export trade. Bovi11e TB a11d brt1cellosis also li111it tl1e develop1nent ot' 

the dai1 ·y indl1st1·y and its ex1)a11sio11 at tl1e regio11al level. 

1n l1t1111a11 tt1be1·ct1losis (TB). p1·eve11tion a11d co11t1·0I takes tv\O parallel approacl1es. l11 tJ1e fir t. 

people v\'itl1 tube1·ct1losis and tl1eir contacts are ide11tified a11d tl1e11 treated. 1 11 tl1e seco11d 

approacl1. childre11 are vacci11ated to protect tl1e11 1 fro111 tL1bercL1lo is. U11fortL111atel)'. 110 

\acci11e is available tl1at J)1·ovides reliable }Jrotectio11 for adt1lts. Hovve\1er. i11 tropical areas 

\vhere t11e i11cide11ce of atypical 111ycobacte1·ia is l1igl1. expostire to 11011-tt1berct1lous 

mycobactei ·ia gives son1e protectio11 agai11st tuberculosis (Fine el al., 2001 ). Ma11y coL11 1tries 

use BC'G \'acciiie as part of� tlieir tL1be1 ·cL1losis co11t1·ol progra111111es. especially for infa11ts. Tl1is 

h fi · f� 1 berculosis and developed at tl1e Pastet1r i11stitL1te i11 f-rar1ce l1et,, ee11
\�as t e 1rst , acc1ne or Lt 

1905 a11d 1921 ( Bonah. 2005 ).

h I. · tcd frc)111 a cot111tr) <.)r r<:gt<.)ll l)� 111111lc111c11t111� �1
Bo,,ine ·1 uberculo�is ( (3 I B) ca1 1 c e 1111111'1 

I · 1 • l i kel) t<l rc111ai11 tl1c l1,1ckl1(111c ()I 11,lttl)llltl L'l1111111l1t1\ltl
test-and-s) augl1 ter poJ 1 c). v. 11 c 1 1 s 

\ ( l L' 111 l t I \ L'

I "<lLJS <.:<>Jl"-i1rn111ts i11 cll·\elllJ)l11µ Cllt111tr1l'�
programmes. '"I'he pc1licy 1as nL1111c1 

strategies ( e.g. l I 11 s I · 1 LI g I 1 t er I 1 < l 1 1 st' s 1 1 r, � i 11 , 11 l cl' l > 1 l 1 : , L' t • l) �, L" 1' l 11' 
progra111n1cs 1ascc <) • ' 
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tuberculosis (TB) animals to herds of origin) may be technically and econon1ically more

appropriate in these countries (Cosivi et al., 1998).

Hygienic meaSures to prevent the spread of infection sl1ot1ld be i11stih1ted as s0011 as a reactor

is detected· Feed troLigbs sl1ould be clea11ed a11d tl1orougl1l y disinfected wi tl1 l1ot, 5% phenol

or equivalent cresol disincectant W t · l · · 11 • a e1 troug 1s a11d d1· 1nl<1ng ct1ps sl1ould be emptied and

similarly disi11fected (Radostits, 1995). 

Alth0Ltgl1 not tLstially considered 1·eleva11t to elin1i11ated p1·ogra111s i11 livestock, vaccir1atio11 of 

a11i 111als agai11st tube1·cL1losis (TB) wot1ld be a viable strategy i11 tvvo disease co 11trol sitt1atio11s: 

In do111esticated ani111als i11 developi11g cot111t1·ies a11d i11 wildlife and feral reservoirs of 

disease in i11dt1strialized cot1nt1·ies wl1ere test- a11d-slat1gl1ter 1)1·og1·a111 l1a\1e tailecl to acl1ieve 

eli111i 11atio11 of the disease (Cosi\1i et c,l .. 1998).

Con1mercial a11d l10 111e pastet11·izatio11 of n1ill< a11d 111ilk 1J1·odt1cts vvill l1elp i11 tl1e co11trol of 

tuberct tlosis. A11 i1·0 11y is tl1at 111a11y i 11 tl1e past boiled 111ilk to IJreser\1e it. Tl1is was probably a 

factor i 11 loweri 110 tl1e i11cidence of� tL1be1·cttlosis in l1t1111a11s. However. wl1e11 refrigeratio11
b 

beca111e available, 1na11 stopped boili11g n1ilk� a cl1a11ge tl1at 111ay cat1se rise i11 tl1e rate of 

infection. 

Meat i11spectio11 has defi11itely bee 11 a 111ajor facto1· i11 re1novi11g n1t1cl1 of tl1e i11fected n1eat

products tl1at 'A,Otild otherwise be co 11sL1111ed by l1t1111a11. However i11s1Jectio11 of abattoir 111eat

· 
1· · d b 5 due to lack of infrastructttres. As in 111ilk pasteL1rizatio11 tl1orot1gl1l,·

1s 1m 1te to L11· a11 area � · 

k. Id d }iLtina11 tt1berct1losis (TB) dtie to 1\/. bo,'i,\· a 11d otl1er lood-bL1111c
coo 1ng 111eat v\ ou re tice 

infectious diseases ( Ayele el c,I, 2000)
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2.14 World 1-Iealth Organizations and z oonotic TB

The public health importance of a · 1 TB nima was recognized early by WHO whicl1 i11 its 1950 

report of the Expe11 Co1nmi tt T ee on uberculos1s (WHO, 1950) stated: ''The comn1ittee

recog11izes the seriousness of hLtm . · c. · . an 1n1ect1on with bov111e tuberc11Josis i11 co11ntries wl1ere tl1e

disease in cattle is p1·evale11t TI1e - · J d · · · · · • 1 e 1s t 1e a11ger of t1·a11s1111ss1on of 111fect1011 by direct co11tact

between diseased cattle and far111 wor·l< . d tl · .c-. ·1· ll f · i:-. d 1� d e1s an 1e1r 1a1111 1es� as we as ro111 1111ecte oo 

prodticts" · Since tl1en, TB i11 ani111als l1as bee11 co11trolled a11d al111ost eli111i11ated i11 several

indtistrialized COLlnt1·ies b11t i11 very few developing cou11tries. More rece11tly, WI-IO l1as bee11

i11volved i11 zoonotic TB tl1rougl1 tl1e activities of tl1e Divisio11 ot� E111ergi11g a11d otl1er

Co1111111111icable Diseases St11·veilla11ce a11d Co11t1·0I at WHO in Ge11eva (WHO/EMC) a11d tl1e

Veterinary Pt1blic Healtl1 p1·og1·am of tl1e WHO Regio11al Office for tl1e A111ericas, Pa11

American Healtl1 01·ga11izatio11 (PAHO/HCV). WHO/EMC l1a orga11ized a11d coordi11ated a 

\Vorking g1·ot1p of experts fro111 cot1nt1·ies \Vorldwide (WHO. 1992: 1993b: 1994a). Tl1eir 

st1bjects a1·e epiden1iology, pt1blic l1ealtl1 aspects. co11trol. a11d researcl1 011 zoonotic TB. 111 

additio11. a joi11t WI-IO. Food a11d Agrict1ltt11·e Orga11izatio11 of� tl1e United Natio11 (F AO). a11d

Office Inter11ational des Epizooties (OJE) Co11st1ltatio11 011 A11i111al Tube1·culosis Vacci11es �as

held to rev ie\v ctirre11t ki1owledge 011 TB vacci11e develop111e11t for l111111a11s a11d ani111als a11d

make i·econ,nleildations for 311in1al TB vacci11e researcl1 a11d develop111e11t (WHO. 1994b ).

P · l of cattle vaccr· natio11 witl1 low doses of� BCG \Vere reported. lt i also
rom1sing resu ts 

tr ·ial cattle ,,accitiation to co111111e11ce earl)' i11 1998 i11 f\.,tactnga"car i11
pla11ned for field V 

· 
I rcsenrcl1 i11stitt1tio11�. Oil [\11ll \\'11() l11 tl1c-

collaboratio11 \\'itl1 n,1tio11c1l and 111ternationa 

. tivitic� tl1c gt1iclcl111c'-I ll1t �11cc1,1t1tltl ,, 1tl1111 till'
frame,\ ork oJ tl1e working group ac 

I --x ( ( j I t.lllgC l'I {ti • I()(){)) 11,1\ l' l)Cl'l1 111 L'l),ll"l'll ll> I l'\l)l)llll ll>
\l/)'C'rJhc1l·t e ,. i zt, ,1 111 he,.'- l t I r1' '-�· C<J 111 JJ e 

� · b I , , · f f ., • • 11 L 1 , 1 t i < > 11 I) c I \ e L' 11
the grow111g need Jt11· rel1,1 e uJ �1� ' 
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bovis and to promote and strengtl1en surveillance. A Plan of Action for tl1e Eradicatio11 of

Bovine Tt1berculosis in tl1e Americas (WHO. 1993a) has been developed by PAHO in

collaboratio11 \Vitl1 n1e1nber countries of tl1e region. PAHO/I-lCV. in cooperatio11 witl1 t!1e Pa11

An1erican lnSiitute for Food P1·otection and Zoonosis (INPPAZ). Bt1e110s Aires. A 1·ge11ti11a.

and other teclmical institutions ( e.g .• F AO), provides tecl111ical suppo1·t to tl1e regional plan. 

PAHO/HCV activities t1·ain SJJecialists i 11 diag11osis, reporti11g, st11-veilla11ce syste111s. a11d 

quality co11t1 ·ol of reage11ts, as vvell as sttpporting tl1e pla1111i11g a11d i 111ple111entatio11 of' natio11al 

prog1·a1ns. INPPAZ acts as a refe1·e11ce ce11ter for tl1ese activities. Tl1e fi1·st pl1ase of tl1e 

regional plan is expected to lead. i11 tl1e 11ext IO years, to tl1e eli111i11atio11 of bovi11e -rB fro111 

cot111tries \Vitl1 n101·e ad,1a11ced 11atio11al progra111s. 111 tl1e re111aini11g cot111tries. tl1e objectives 

will be to st1·e11gtl1e11 epide111iologic st11·veillance. defi11i11g areas at risk a11d setti11g Llp co11trol 

a11d elin1inatio11 p1·ogra111s. 

2.15 Econornic impor·ta nee of· l)o,,ine tu be1·culosis 

T11e econon1ic i 1111Jorta11ce a11d pL 1blic l1ealtl1 sig11ificance of tL1berct1losis l1as bee11 establisl1ed 

i ii 111a11,, cou11ti·ies (Ko11hya el c1! .• l 980� Jau111ally a11d Siba11:ie. 1983). Recently. Zinsstag el 
.. 

ct!. (2006b) reviewed the eco110 111ic effects of BTB on cattle prodt1ctivit). tl1e bt1rde11 of 

d. · d · re: t tt · ai1d at di ffere11t sta aes of pLtbl ic l1ea l tl1 develop111e 11t a11d tl1e trans-l sease 111 1 t e1·e11 se 1 n gs , o 

1 E 
· t) econo 111 ·1c a11al,·sis of 8TB co11trol. I P bl. h ltl Agrictilttii·a 11v1ro11111e11 .. r sectora ( LI 1c ea 1, 

1'..r· .· tlle eco110111jc iinpact of· 8TB 011 cattle IJroclt1cti\ it). 8TB co11tr<.1l:� 1ge11a. 

d , ic effects ot" tl1e disease arc 11ot )'et \\ el I tit1ct1111t:11ted (.)1progran1n1es and other relate ecoi,oni 

. ,rvei J Ja,ice� l1ave <;l1<)\Vt1 tl1c Cl)t1clc11111l1l 1l111 1 at� t, 1· tl1L' stL1died. re\\ abattoir meat 111spectior1 st 

. , f (J tl11� c11cl. Alo11gc ;.111c.l Fr1��111111i (} ()7<)) 111 1.l "'Lil\ C\ ()I tl1t'total or pa11 1al carcass a11d orgai,s. 

, l, .-a sll()\\CCI tl1,1t ,1l1()t1l 4 I <) 11t.:1 l'l'llt ()I \\ l1t)IL· c,t1 L·,1,,t·, abattoirs in 10 �elected to\.\tls in �tg�, 1' 

conde1nned bet ween I 97 5 a11d

JC) 
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Ayanwale, ( 1984) reported that a conservative estimate of N 14.24 million naira is lost

annually due to bovine tuberculosis. Antia 811ct Alonge (1982) opined that 28.9% of cattle

slat1gl1tered were infected witl1 tuberculosis wt1ile Weklle and Berepubo (1989) reported a

prevalence of 8.2% in an abattoir in tl1e san1e part of tl1e cou11try. Cad1nus (2003) and

Cad1nus (2007) den1011st1·ated tl1at 28 ot1t of 416 and 159 out of 1 �805 cattle slaL1gl1tered

respectively i11 Bodija abattoi1· in lbada11 were co11fi 1•111ed to l1a\1e tube1·ct1losis. Tl1erefore�

tube1·ct1lot1s lesions tl1at caL1se conden111atio11 of cru·casses a11d/or organs l1a\1e also bee11 foLttid

to be highly sig11ifica11t eco11on1icall)'. 
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I \\l) 111ajt1r nl1nttoirs locatecl i,1 Al·· I · \JJ1)1e e n11cl ll)acla11 No1·tl1 LG As ,, e1·e jJLir/JL1sel) selecle<.I ft>r

1l1L' �tt1tl\. tl1cse <.lre: C'nttle l(1·""l I B 1·· I\ 
• • • • - t.lt.l a11l l)t IJ8 1,1lt1111c11Jal Al1atlt111· reSJJect1,,el1·.

I Ill' \\<.lrl, '' ill l1e C,lrriecl t)ttt nt 1-\l<i11yele cntlle 111[trl\el c111(I Boclija f\�L111ic1JJJI J\l1c1tttlir.

LlllC l,il<.)111clcr <-1,v,l)'. It i .. tl1c 111,1i11 reciJJie11t c111cl cli tril111tl)r t)l. cnttle 1110,1ecl frc1111 cli1·1crc11t 

,\llllt'L1�l1 l1 t)1..li1,1 rc111<-1i11� tl1e 111rti1·, Cc.lltle 111c1rl"el i11 ll1;.1t1 t111. tl1e 111rti11 l<.rc.1,1i :l,r i11il1c.tll.>
'- . 

IL'cci, 111e. l'i.lltlc 1·rl1111 rl1e 11l)rtl1er11 stntcs \\1r1s 111<)\1etl t<..., Al'-i11> cle c.ll)<)Ltl 19 l,ilt)111ctcrs !1(,t 111 <>11 

!Ill' ![1,i<.1�111 ( )\ tl r<.)�l(I l11·ter tl1c J ()<.)9 Bt)cli_j,1 ctl111ic CL)11{lict.
-

. . . · 1. 1·111, 1··icililil'S l111cl 11cr')()l111cl ll>I 111()11e1 �111lc-111t)I lL'111 1111tl 11l1-.;l-
�111�1ll<ltrs 111 till' C<)lll1ll). 1t 1l1-., 1 c L 

IIH•rlt:111 i11spt:cli!i11S. I his is co111pou11dL·d b)

·1 1· 1 >S'tl �)'Slt'lll.�111tl li.t<.:I (ti lll<lJ1cr el I t1c11l l 1s1 ( ' � • 
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t �i iiu tlic lt)l"lllL1l�1 ft)r c�ti111(.1ti11g sc111111lc size lc1r si11glc 11r�)j)(>rtic)11� .. 

tl 1 L' 111i111111L1111 �'-11111 1 le 5i;e 

'/ /-/' 
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=38() 

0. ()52

;\lit)\\ i11g Jc11 l1 11t111-respotise rate of l O<!,o ..

\tljt1,tcLI S,111111le size =- 1 ()OX N _ 1 O() X ]SC)

100-r 100-10

l l1c 111111i111t1111 S811111lc �ize = .. � 18.

1\ tr)l;.tl ()!---l-2() res1Joti<.le1ils \\(>ttlcl l1c i 11ter,1ie,,1ecl LI i11g n sl1 t1clt11ec.l LJLlt"'<;lil)1111,1irc. 

l l"i11g �i r;.111tltl111 '-i�1,1111li11g lecl111iLJt1c. slt1cl1 J),1rtici 11n11ls ''('Lile.I l)c <.lr,1,, 11 t'rt1111 Ll1 f'lcrc11l �11c<.I

i11 l1l>tl1 i.ll1l1lll)lr" 11rc111i--;cs.:21() rL"'�l'l)ll<.le11ls 1·rt)111 eoL·l1 silc �i11cc till' l<.>l,11 :--,<.t11111lc ,11e i'-l-J2().

r ,r�t �l�1gc: Sclccti<.)11 <.1! �l1eci� ,, l1ere l1t1tcl1ers. 111er1t 11r()Ccl�S()rs n11cl <.1tl1er cattle corers SL'ltlc 

\\llllltl [1c <.l<)llC llS lc)ll()\\S: 

�L'll>11<.I �t�112c: J>i1t1Ll(1111 <.;clcclil)ll <11� f<)Llr sl1c<.ls <.)L1t c>l'te11 lc1L-.1le<.I i11 c,1cl1 '-iClectcc.l "i1lc . 

·1 Ii ire.I "'�1�c �' telllc.1til: �elecli<.111 l1f- res1Jl)J1tlc11ls i11 tl1e selectcLI sl1ecls, tl1�tl i�. 111i 11i111L1111 <)f- 5()
... . 

l·l)t,rlll �l�ll!L'. \II ic"'l'<)tlLlei1ts \\ltt) c·l>llSL'lllL'tl ,,t>t,ILI l1L' i11tc1, iL'\\C<..I .
.... 
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StlL'il)-tlc111t1gr;11,l1ic clata i11clt1(li11g age, geiicler. nricl otlier i,it<.1,-111:.itio,1 011 tl1e , ,1riot1s nl1al((1ir

\\l)tllll l1c Ci.trri�tl <)Ltl l1)' L1si11g a sc111i-st1 LtClltretl tlt1eslil11111rtire. tl1rt1l1gl1 atl111i111�tr:.1ti<111 t>I .

. ,.7 St1·11ct111·t· <>I' (111csti<>1111,1i1·c 

I 

-.

111'l'\ l'l111()11. 

I 1 l l \ j I l l' 

I 11 l'

I I � 

• • 

. 1 1 . 1 1 ;\ I I t 111 t 1 l 1 ( 1 I l ( > 1 r 111A 111L·-tc"-I ,,<,tiltl l1l' L·�1rr1t'l llll ' IjL·l ) ll N t )l tl1 I ()l ( ll ( l(l\ I \tl'�I. ( )�lll) \tlllt..'
• 

�1111,,11 11 I (J l1t11cl,.._., s lt) cl1ccl\ 
� 

. 
.. . ll' 'lllll)lllll(lllS tjllC!'-,llllllS tl111I 

(<>I l'.ll<lfSl ' 
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1·11e tlatn ct1llecteJ ,,,,ere cl1ecl<ed for co1111Jleteriess 311d err<)rs. a11cl e11teretl i11to tl1e Statistical

l)rt1gr�1111 f 't1r l lie Socia I Sc ie11ce SPSS versi (Jll. 1 ... 1,is ,,v,1s LISL'd to deter111 i 11e vn ri l) LI) clesc ri 11ti vc

1·rcL1L1c,1ciL'� l'll tl1c clil'l'ere11t ,1 ,lrinl,les c.1l1tr1i11ecl. A11t1l,1si� i11cl11c.letl llescri1Jli,e st�1ti�1ic" \ttcli � 1"' 
• 

111cl111�. 111etlin11 �111c.l sta11clarcl cle,,i�1lit)tl ,vl1 ic!1 ,,ns tisecl to st1111111arize c1t1t111lil[tl1\C ,,l1ri:1l1 lc1..,

11rc, c11lit)ll i11 l1l1111l111s ,.va scc,rccl ,,,itl1 relere11ce to n11s,,·ers lt> c1t1cslic111� t)tl c�1t1ses. S)'111 11tc)111� 

l,1ll)\\ lcLIL!.C . 
... 

r�lllL!.L'LI l,cl,,L·�- 11 () :.1iitl � Sct)res = 2 ,,ns t[1k.e11 i.lS g_C)l)tl 11ri.1Clicc ,,l1ile !::>Cl)rc� • 2 \\c.1s 1L1l,L·11 �1"' 

ptH>r pinclil'c'. rhe chi-,-quilrl' tc,t \Vas used to invcstigat,: nssoci::ition ht:l\\t:en qualili1li\e 
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-t.2 1�11<>'' lrtlge of bt1tcl1e1·s ,1bol1t ttilJca·cul · · ,- , · · ttl OSIS 1n1eCtlOII Ill C,l e 

f\lt)Sl 421 ( l)6 3 (�o) oi· tJ1e butcl1ers \,Vere a\i\1are of Bovi 11e TtlbercL1losis i 11 cnllle a11cl tl1e S<)ti,ce

,,<)rl,�l1l1l1�/"e111 i 1inr 149 (34.1 °/o). rece11t ex1Jost1re to i 11 fectecl cattle 54 (II .9o/u). cc.lllet1gties 24

().5° 0) n11(I 111�1ss 111edi,1 2 (0.4°io). 

l1t1 111 l,ll\ i11c lt1l1erct1losis. 1--11c· bt1tcl1ers l1elie,,cll tl1at tt1l1erct1losis cr111 L)CCt1r tl1rc>t1gl1 

t11!1:.1l,1t1 L,11 t)I. clrt11Jlets 150 (34.3 °/o). sl(i11 co11tnc·t 102 (23.3 °-'c,). co11tact \\ ill1 i11lectell carcasses 

tr:i11"'111illcll lt) 111[111 ,, l1ile tl1e 11t1111l)ers \\Ill) l1elie,1e(i tllt.ll it C()L1lcl l)e lrc.111s111iltecl ll) 11'[111 t;c.licl 
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..t.3 1"11()\\'letl�c (>I. 11<>,'ine tl1IJe1·c11losis i11 l111111a11s

( )Lit t:) 1· tl1c 4 3 7 l1L1tc l1ers ,,, 110 res1)c)11de(l to ll1e qt1esti 01111,1 i r<:�s, 2 82 ( 64. 5"lo ) re11orted l l1n l t lie)

l1�1ll 1il)l '"11t1\''11 :.lll) l1ocl)' iJiJ�ectec.l ,,,itl1 ll1berct1losis l1efore. 133 (30.4o/o) clai111ecl lo l1ave 5ee11

i11('eclcLl lL1l1t rcttlt)�is 1Jatie11ts ,vl1ile 22 (5.0o/o) \Vere 110t Stire. S)'tlljJto111s reJ1L1rlell i11 l1t1111n11s

l1: till' l1t1tcl1crs i11clL1clecl COL1g.l1 138 (31.6°;0). ,.vasti i,g J 21 ( 27.7°10). 11igl1t ,vet1t 98 (22.4·0/o)

i.\llLl l1t)ll) ,,c�1l'-11css 7() ( 16.0�o) ,vl1ile 1() (2.] 0 u) ()f'tl1c111 sr1icl tl1ey clid 11t1t l\tl()\\. Altl1 t1t1gl1 25

(5.7° 0 ) l1elie,1ecl tl1at l,t1,1 i11e lt1l,erct1losis i11 l1t1111n11s cot1lcl l1c cntt<:;ecl l)) s11iritL1,1I c.1tt�1cl,. t)llicrs

�1tlril1t1tcLI ll� C 1.lLJ<:;e l() llllll)1 gie11ic e11\1irl)l11llelll l'-�() (33.Ll0 o) tlllll l,,tcteric.ll i11(eclit)ll 2()()

((l() l)11 o ). \\ l1c11 [l�l"eLt ,vl1ctl1cr t)r tl()l tt1l1erct1\t) .. is cri11 l1e CL1rccl ... J()I (l)l.8 1}0) ()I ll1c l1Ltlcliers

�:,i ll it L'tlll l1c L �1retl t111(l 111rijo1 it)' �69 (61.6°10) l1elie,·cll ll1nt ll1e l1esl lrent111e11l \vLlS 111l)Llcr,i

,1 ( J 
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�--'· 
,,,·,acticcs (>f� IJ<>,1ir1e tu IJe1·culosis (li·e,, t· . 1 e11 ion 111 lltn1,111 IJ\' IJutcl1c1· ..

�lt)St -+22 ( ()(1 (1�0) oftl1e lJtttcl1ers said ti t I 
· · . · ' la l 1e veter111ar1a11s. carried ot1l rot1t111e 111e,1t

111"'11eclllltl t111 ll1e1r a11i111als· ot1l ol'tJ1e 366 8"".I 8 - · · 
J d 

• se, ) ( l .J. % ) co11 t I r111ed tl1at tl1e<-ie , etcr111nr1n11c; l 1 

Llli1dl'111nL'd li.i r h,n i ng tuberculosis, 2 7 4 ( 62. 7° o) sn id thnt ti It:) 11 uuld pnu1 ehen1 ical on i l 1111d 

tl1c11 l1t1r� till' l',1rcasscs. Tl1eir ,11J1Jroncl1 lt)\vt11·tl, 1,r(1tccli t1!! 1l1c111sel, e� 1·rt>111 l,ci11g i11fcclecl 

( >11 l11111ti11i2 L',llllL' ll) ct1ttle s11rcc.1tl t1f'l1L)\ i11c tL1l1erct1ll1si .. till' l1L1tcl1crs �c:11cl t11cy c11111lc 1}cll
.... 

I. f ,, tll.,, ,·,1 tl1c I 1 1·11 (1') ( j ... � 9° o) �111tl t'[trl\ tl<llif1c[1li<ltl l1) till':1, tlltl�111cc ()I ()\ L'rcrl1,, <. 111g l) C<.1 c " (. t 
., 

· I I I ,, l1LI Ill Ltse 11ll)licr11 111c<.I iL· 1 t1l' 11· tlll';i l1c.1ll (\J<1re(l\t'r. i�-; (7-l 4° 0 ) ()f�tl1c l1t1lcl1cr" <,ttlc l 1t1t t 1C)

} ';:2 ( 1-4.8" o) rcJ,(lrlc<.I S)'t1111tt)111s ()I lt1l1erct1!(1"'i� (jJil)lt)tlgL'<.I Ct)Llt�l1. 

) � jjSL''lC,C l'()lltl1tit>ll'-i tllC\ ll'CC17lJ) c'\r>Cl iCl1Cl'll i\ltlj()f"il)
,,�1sli11g. tirl'tl11l·ss (111LI ll1cc.,t 11�1111 a c ' 
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Table 4.4 Practices of bovine tube rculosis preve11tion in humans by butcl1ers N = 437

Do veterinarians ca r·ry out routine meat · - 1nspect1on?Yes 
l11different 

No 
Frequency of ,�outine rneat inspectio11 by y t .· 
D .1 

e e11nar1ans a1 y
Qua11erl)1

Ind i ff ere nt 
Weel<ly 
Montl1ly 
Occasionally 
Yearly 
Aclio11s ta!<e11 ,vhe11 ar1 ani1nal is co11de1r1ned for IJTD i rlfcctio,1 
PoL1r cl1e1n1cal and bL1ry tl1e infected carcasses 
Pour cl1e111ical on it 
No respo11se 
Bury tl1e co11de1nned ani111a1 alive 
Sell the conde11111ed anin1al alive 
Bribe the i11spector 
Ren1ove tl1e infected pa11s 
Actio11s tal,en to protect tl1en1selves frorn 8TB
Good hygie11e practices 
Wasl1i11g of l1a11ds after toL1cl1 i 11g Ii ve or processed ani111als 
Wearing of protective gloves, 111asl< and boot 
Use of preventive 111ed ici 11e 
I 111111 u r1 i za ti o 11 
Prayer 
Use of l1erbs 
Lin11led co11tact witl1 a11i1nals or carcasses 
Pre,entio11 of 8TB i11 cattle JJopulatio11 b)1 : 

Ear11 1solat1011 
Avoida11ce of l1u111an contact with infectecf ani111al 
Pro,npl reporti11g to veterinarians 
Avoidance of ove rcro\vd ing 
Early reporting by cattle handlers 

FREQUENCY 

422 

14 
I 

366 
21 
19 
15 
10 
5 
I 

274 

50 
48 

42 

12 
8 
3 

77 

68 
63 
62 

55 

44 

43 
25 

128 

102 

97 
65 
45 

Treatn1ent tl1ougl1{ best for 8TB J25 Modern 111ed1cine 48 
No response 48 Boll1 111odern and traditional 1nedicine 19 Traditional healing J 
Faitl1 l1ea��---------------------1

I lave yot, ever IJee11 scree11ccJ for t11IJerctilosis
No 
Yes 
N -------

0 
re�on�se�----------------------

261 
106 

7() 

PERCENT 

96. 6
3.2 
0.2 

83.8 
4.8 
4.3 
3.4 
2.3 
I . I 

0.2 

62.7 
I I 4 

I I . 0 

9.6 
2 .7 
I • 8 

0.7 

17 .6 

15.6 
14.4 

14 .2 
12.6 
l O. I

9.8 
5.7 

29.2 
23.3 
22.2 
14.9 
I 0.3 

74 .4 

I 1 . 0 
96 

4 J 
07 

<; 9. 
2iJ J 
16 0 

-- --·-
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4.5 Dete1·minant of lrnowledge and prevention practices

4.5 .1 J(no\>vledge of Bovine Tuberculosis a1nong butchers and socio demographic
cl1aracteristics 

A total of 313 (? l ,6%) and 124 (28.4%) of the respondents had good and poor knowledge of

8TB prevei1tio11 i11 l1uinans r·espectively. Tl1e 1·est1lts sl1ow tl1at tl1e btttcl1ers within tl1e age

grottp 30-39 yeai·s I1ad l1ighest sco1·e fo1· l,11owledge witl1 res1Ject to age (P= 0.015) and tl1e

111ale also de111011st1·ated l1igl1e1· sco1·es for knowledge tl1a11 tl1e fen1ale (P=O. 13) . However,

tl1ere was 110 significa11t differe11ce i11 tl1e l<nowledge of tl1e butcl1e1·s at tl1e different abattoi1·s.

Altl1ougl1 bt1tcl1ers with eitl1er p1·i111ary 01· secondary edL1cation l1ad better l<11owledge about

8TB tl1a11 tl1ose wl10 did 11ot l1ave fo1·n1al edt1catio11. tl1e differe11ce was 11ot statistically

significa11t. Sin1i la1·ly, tl1e diffe1·e11ce in yea1·s of practice experience of tl1e butcl1ers did r1ot

sl1ow any significa11t difference witl1 1·egard to la1owledge 011 BTB (Table 4.5). 

Table '1.5. l(n<•,,,leclge sco,·e of 13TB c�1uses, S)1n1pto111s �l11d effects 

Age grou1> 
3() 

J(J-19 
40-49 
50-59 
(>0 c111d nlJt)VC 

�e\ 

Male 
I e111a le 

LOC}l l 1011 ,,r }I IJ,1 ( (()i r 
Ak.111vele 

l3odija 
l..,c,el ofeducafiori 

No forn1al 
�dt1cat i011 
1'11111n1, 
Sctc111Ja1,

Good (o/c,) 
24(7.7) 

12 I ( 38. 7) 
I 07 (34.2) 

45 ( 14.4) 
16(5.1) 

215(68.7) 

98 (3 1.3) 

156{Ll9.8) 

157 (50.2) 

6() 119.2) 

I() 3 ( � 2 C))

I 5C) (47.<.J) 

N= I I 4 
Poor ( 11/0)
17(13.7) 

46 (37.1) 
31 (25.0) 
15(12.1) 
15 (12.1)

l 00 (80.6)
24 (19.4) 

55 (44.4) 

69 (55.6) 

22 ( 17.7) 

,10 ( 32 J) 
() ') ( 5 (). () ) 

- -------

Ye,,r\ ()r l'\J>erir11cc 
2 () I 1 CJ ( 1 � (>) 

2()' l 2t) (116 11)
-:___ _____ ___:..=.-

(J(J ( 5 7 CJ J 
,18 (112 I) 

N-392 

Total (0/o) 

41 (9.4) 
167 (38.2) 
138(31.6) 
6() ( 13. 7) 
31 (7.1) 

315(72.1) 
122 (27.9) 

211(48.3) 

226 ( 5 I 7) 

82 (18 8) 

141(12 7) 
2 12 ( ,, 8 �) 

2 I � ( �,1 8) 
177 _t0 2) 

--

X2, P valllC
12.33; 0.() 15 

6.308: 0.13 

1.070; 0 34() 

() I 8 7 . l). 9 I I 

() (1() �. () :;() � 
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4.6 Prevention practices and demograpl1ic characte1·istics of butcl1ers about BTB
' 

Mo1·e people in the age group 30-39 years, and the 1naJes exl1ibited good practices towards BTB

p1·evention in humans and this was statistically significa11t. Tl1e location of tl1e abattoir and tl1e

level of edt1cation of tl1e butcl1ers did 11ot have any significant positive influence 011 tl1eir

practices of BTB prevention. I-Ioweve1·, more of tl1ose vvl10 l1ad SJJent more tl1an 20 years ir1 tl1e

business 1ne11tio11ed correct practices to\vards BTB preve11tio11 (Table 4.6).

Table 4.6: P1·actice ratings of butcl1e1·s 011 BTB p1·ever1tion in J111ma11s

Age groups (y1·s) Good Poor Total X2, p valLle 
11 (o/o) n (%) 11 (%) 

<30 10(4.8) 31 (13.5) 41 (9.4) 14.6; 0.006* 
30-39 76 (36. 7) 91 (39.6) 167 (38.2) 
40-49 75 (36.2) 63 (27.4) 138 (31.6) 
50-59 34 (16.4) 26(11.3) 60(13.7) 
60 a11d above 12 (5.8) 19 (8.3) 3 1 (7. 1) 

I 

Sex 

177 (77.0) 315 (72.1) 5. 7; 0.019*Male 138 (66. 7) 
122 (27.9) Fe1nale 69 (33.3) 53 (23.0) 

Location 
I I 7 (50.9) 211 (48.3) 1.3; 0.292 Akniyele 94 (45.4) 
1 1 3 ( 49. I) 226 (51.7) 113 (54.6) Bodija 

Level of education 
36(15.7) 82 ( 18.8) 4.9; 0.088 for1nal 46 (22.2) No 

edLication 
72(31.3) 143 (32.7) 71 (34.3) Primary 

212(48.5) 122 (53.0) 90 (43.5) Secondary 
Experience (yrs) 

123 (60.0) 215 (54.8) 4.6: 0.033ic

92 ( 49.2) <20 
82 ( 40 ()) 177(45.2) 95 (50.82 20 and above -

*Significant at 501o level of significance
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4. 7 Effects of the overall knowledge of butchers about BTB on their practices of its
prevention i11 l1umans 

Generally, tl1e knowledge of tl1e butcl1e1·s was highly significantly associated witl1 tl1eir

practices towards BTB prevention in hun1ans (Table 4.7�. Those with good knowledge have

good practices. 

T,1blc �.7: Effect of IJutcl1e14s' l,110,\1ledge 011 thei · 1>1--actices of bovi11e tuber·culosis 

1( t1l)Vl l ec.l ge 

Poor 

Practice 

Goocl 

188 (90.8) 

19 (9.2) 

2 () 7 ( 1 0 0. 0) 

Poor 

R (o/o) 

125 (54.3)

105(45.7) 

230 ( 100.0) 

�:sil!r1ifica11l at 53/o level of'sig11ifica11ce 

I 
Total (o/o) 

n (0/o) 

313(71.G) 

124 (28.4) 

437 ( 100.0) 

7] "· 0 000*. .) , . 
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C' I-I,'-\ l''"I' El{ I<' I \111� 

�.ft lllS('llS�,l<lN, C(>N(�Lll�ION ANI) l{l�('()l\'ll\111�1\1)1\l'l()N�
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5. I . I l<.11(,,,,1cllgc 01· 1Jutcl1e1·s <)11 ll
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111 e,,e11t1011 111 l1t1111l111s 

1\11111 L)\ i 111�1 tc I) 85o/o c,r .. cattle a11cl 8?0/4 ol .. li I 
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· I 
- 0 L1111a11 JJO}JLI nl1011s 111 Air1c[1 l1cl\'C l1ce11 csl 1111;1tet ll)
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ro111 11ntie11tc, ,, itl1 

c1,idcn1i t1l t1g1, as"ocia tion be tween tuberculosis in cattle and hun1an TB hns been reported in

N1gc11a ll 'ad11 1us. 20(17j. I he transbnundar) lransn1is�io11 11 bo\ ine ·1 R in Africa and lhreab

ur / titintllic 113 due to 11/ h1 •1·i1 ln hun1n11 health are tcr) real. ·1 herel'ore. the k1101vl-.:dge ol'

lht1�c al ri;.k particular!) the butchers is essential to the contnil ol'the disea�e.

I ack or k11,1\\ lcd"e about the cause. 111odc or trans111i·,sion. nnd S) 111plu111 ,. ,b 11cll a,

,1ppn1prial<..' trcatnicnl nr Tl3 1101 onl) a!Tecl the hcallh-�ceking behn1 iour ol pa11enls. but ,tho

l'(lllld aflecl ltintinl ,tiategy. thcrcb) su�taining the tra11<111issio 11 nl' lhc di,ea,e 111thi11 the
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\ll. 1·Llt,J l1�111Lllers i11clt1dinl1 L1t1tcl1ers i ·d . .  
t- 17 l11 er ll) 1111111111 ize 1 oocl l1or11e 0L1tbre,1l\s. As l1ttl t1·esseLI

l,\ � ll,rtl1..1cl" et ell. ( 1999). l10od le,,els ot· I· 1 d . -
• c:- \.JlO\ve ge LO\\arcls f-oocl safet) 

11r�1cticc� t)l' SL1cl1 l(11ovvledge i11 food l 11· . · . . ,. · ... 1a11c 111g a1 e 11111Jerat1ve 111 e11sL1r111g tl1e sn{e 11roclL1cl1011

ll 1· l'l)l)LI i 11 811 J (oocl tJrocessi11g OJ)Cra l j 011S. 

k Ill'\\ lcdt1-c and pr:1cl ices or I he butchers in th i stud) ,, ou Id rac i Ii tnte prevention o I the B I n

In :1 �111,h r,111dt1llL'd n1111n1g li\l",tnck ,,nrkl'r, in lh:1.1111. .\dc,\lk,111 (:::'llllX) 1,,,111cd \/ /" 1111
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A1tJ10L1gl1 Yada\, et al (2006) 1· d
. 11 1cated that d . sex an age did not l1ave any sjgnjficant role i11

the l<n<.)vvledge about tubei·cLilos· 1 . I s" t 11 s s L Ll d y s )1 owed . . . . ... . . . 
l a pos1t1ve s1gn1f1ca11l assoc 1at1on w1t 1 

sex a11d age. Tl1is 1nigl,t be dLie to tl1e 5 act ll1at 11101 ·e 111ale respondents tl1a11 fen1ales were

i11vol,1cd it1 tl1is study since nlost of t l  . . le people engag111g 111 abattoi1· 01Jeratjo11s i11 Nigeria arc

t1st1all, 1nales. 

1 .. ·t 1rtl1er111l1re. tl1e locatio11 ot· abattoir d d · a11 e t1cat1 on stattts ot' bL1tcl1ers }1ad 110 s ig11i ti ca 11 t 

nss<)C1ati<)t1 \.vitl1 tl1ejr knowledo :. 1 .. 1 · b... · · oe. 11s 111ay e expla1 11ed by tl1e fact tl1at t11e t,.vo al1atto11·s 

tise<l \-\,ere l1otl1 i11 tl1e L1rba11 ce11tres , d l · · - · , · · '-1 11 1e11ce 110 s1g111f1ca11l d1ffere11ce 111 tl1e1r levels of 

expos Lt re tl1at 111igl1t i11flt1e11ce tl1ei1· l<nowledge. Accordiiig to Yael av et al (2()06 ), edticatio11 

st,JlLtS <)1' l)e<)J)lc i11fl Ltences tJ1cir l<.11owledge al1ot1t tL1bcrc.Ltlosis. I-Iowever, tl1e reports of 

A11gelillo et al. (2001) a11d Asl(aria11 et al. (2004) showed tl1e differe11t levels of edt1catio11 did 

11ot play a11y sig11ificant 1·ole in tl1e l<11owledge of butcl1ers about bovine tuberculosis 

preve11tio11. Tl1 is COLtld be as a rest1lt of tl1e fact tl1at healtl1 edt1catio11 on food safety and

l1a11dli11g a11d 11ot j L1st tl1e ge11e1·al class 1 ·oon1 edt1catio11 as it were is the 1·igl1t tool to l1e

e111ployed i11 i111pacting k11owledge abot1t a disease to people. Tl1erefore, there is 11eed for a

co11tint1i 11g l1ealtl1 educatio11 fo1· bt 1tcl1ers abot1t tl1e disease and its preventio11 witl1out

necessarily relying on their fonnal educational status judging from the fact that Mfinanga et

al. (2003b) and Cleaveland et al. (2007) found that poor access to public health education and

lack of knowledge of preventive health n1easures are risk factors for tuberculosis infection in

1nan. Education on food safety should be given to all butchers and other staff in food

b · t b · g acloptior1 of positive attitLtcles cot1pled \Vitl1 bel1a\ ioral
process 1r1g us1nesses so as o r 111 

changes (Cole1nan and Roberts 2005; Powell cl al. 1997).

f ·c11c., ')1· tl1c�c \\l)rkt'tc:... (l1cl tl()t
I I 

. . 
l ti l ti ,. yc11 1·s o cx11c·1 1  c " 

t 1s a so 1nterest111g to o .Jscrve ,a 1\,; ,. · 

· · I . ltil>cl l tll l lSis 111 eVl't1t 1t,11. l l1is i� t..'\>tttr,,1,
s1gnifica11tly 111flt1c11cc tl1c 1 r k11owlcdgc (1IJ(Jt1l ,c>v111c · 
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1t1 the rt'-.ult nr Sill\\ and Nurrakiah (201 I l

This is probabl) because n1osl or the:,e l1L1lcl1ers \\.l10 lltl\'l bce11 111 tlie

l1L1"111ess Jt)r } car� 111c.t)' l1e L1secl t t 1· · 0 rat 1t1011 a11d ,ls a resL1lt , tile), ofle11 ti 11cl iL clit'ficL1ll lo

i111p:ict., ,il!ni licantl) on the practice!, or butchers about bcn ine tubcrculo,i� prevention in 

l1t1111tlll'-,. I Iii� \\Q� i,1dicated i11 Ll1e sig11ific(111t l1l1Sitivc nss0ciatio11 l1et,\ee11 tl1e l\lll)\\leclge <)I. 

l{i1cl1c11c)L1gl1 ( 2()()()) ,.,,Jit> �l1l)\\Cll tlint tl1ere ,,ere strc11g Cl>rrclt1 lit111<; l1et,,cer1 l\lll)'' lcc.lge J11d 

si111i 1�1rl, !)C ti LIC 

I f ti I t I. ti .. ... 1 1·,e(tc>cl\ \vOrl-._ers 111ic1l1l 11l1t l,11t)\\ tl1e re8'->l)l1S f()r <.loi11g certai11Ill l lL' tlC{ 1�1 llll)�, l) le'-tc .., c 

- I t · 1 11 )SC 11rnct1cec; ,,:ere l1,111<.letl o,·cr l<1 tl1t·111 l,,
ll1i11!.!s 111ll 111iL1l1l 11t1l l,<)tl1er Lt> I 111<. OLI "111ce l < .__ 

'- '-. 

.;_2 ( () <'II �I() 

-
I · ll 1 ·ll tl1L'1tllf 111 11 (le l -.,1µ111f ll,1111 � Ill LIC.:I Cl 

• f I\ 11 \ j)I l'\ l 111 I\ lll Ill l)lllll,111
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[3 ·· ll\ le I I 1 L' 

tesl� ll'ii lll1 l1l)\ illl' J>l)I) cllltl 
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{Ir�\ I\ !.!_1..'
-
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I 
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l'I ,\ lit·1·,,/Ji<1! . 4() ( 1 -2 ). 1 � 7-1 51. 
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\l1l111.1 t l 11i\ cr"'tl\ l111LI I I l'IL' l l11i, c1 :-it[it. l�crl111 .
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