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Abstract

In order to asccnain the elTectiveness of meat inspection as against the conventional culture method in
the confirmation of tubercuiosis in caltle slaughtered at Bodija abattoir. Ibadan; a study to assess these
two methods in their abilitv to diagnose bovine tubercuiosis was carried out. In all. 290 cattle were
inspected at the abattoir out of which 182 had miliary nodules and granulomatous tubercles in the
different organs and their associated lymph nodes which are suggestive of tubercuiosis. One hundred
and fifty-nine (54.8%) animals were confirmed to have tubercuiosis based on the mycobacterial culture.
The sensitivity and speciftcity results of the postmortem examination vis-a vis the culture were 100%
and 82.4% respectively; while the Positive Predictive Value (PPV) and the Negative Predictive Value
(NPV) were 87.4% and 100% respectively. This study therefore confirms that wvith proper meat
inspection. a large proporlion of tuberculous cattle can be identified at postmortem. Hence. more
emphasis should be directed at the improvement of meat inspection Services in Nigeria since there are

no availabTe laboratory facilities for the diagnosis of bovine tubercuiosis in the abattoirs.

Introduction

Inadeveloping country like Nigeria where
bovine tubercuiosis isanendemic problem
(Alhaji, 1976;Ayanwale, 1984; Wekhe and
Berepubo. 1989; Du'sai and Abdullahi. 1994:
Cadmus et cd. 1999; Cadmus et cd. 2004)
vvithno well defined national eradieation or
animal tubercuiosiscontrol programine (Cosivi
etcd.'1998). it is imperative that simple and
inexpensive measures be pul in place to
diagnose the disease inour local abattoirs and
slaughterslabs. One ofthe mostefficient and
practical vwaysofdoing this. is through proper
meat inspection as carried out in the United
Kingdom (De laRua-Domenech. 2006) that

faccssimilar problem ofbovine tubercuiosis
asmostcountriesofAfrica. ITiiscntails both
detailcd antemortem and postmortem
inspection ofanimals brought for slaughter
(Gracey, 1986; FAQ. 2000) by the veterinary
meat inspectors. Signs like emaciation and
cough are some of the Cardinal Symptoms
looked out forduring antemortem inspection
(though. diese are not conlImiatory forbovine
tubercuiosis). Meat inspectors are trained to
check for miliary and tubercles in the head.
lore and hind limbs, lungs. heail. liver. spieen,
kidney.and mammary glands and associated
lymph nodes (Gracey. 1986; FAO. 2000; de
la Rua-Domenech. 2006).



Diagnosis ol'hovine tuberculosis

Adequate palpation. with resultant
production o fgritty sound on incisionofsome
ofthese Organsand lymph nodes form the basis
oftentativediagnosiso ftuberculosis. This fonn
ofdiagnosisthough; not confirmatory (since
culture i*the gold Standard), helps to a great
extent in reducing the spread of zoonotic
tuberculosis found in most developing
countries. It is to be noted that the presence
of other higher bacteria like nocardia and
corynebacteriacould present similar nodular
lesions. This becomes useful since most
slaughter slabs and abattoirs do not have
diagnostic facilitiesto confinn tuberculosisand
similar diseases. When meat inspection
procedures are properly carried out. 95% of
cattle with visible lesions oftuberculosis can
be identified (Corner. 1994).

Themain aim o fthis study was to ascertain
the predictivevalue ofpostmortem inspection
ofcattlevisavis mycobacterial culture in the
confirmation ofbdvine tuberculosis in a local
abattoir in Ibadan.

M aterials and Method

*V.

Meat inspection at the abattoir

The study was conducted at the Bodija
Municipal Abattoir. Ibadan. withinfive months.
Diring this period. visits were made to the
abattoir during weekdays from 8.00 am to
12.30 pm which represents the peak slaughter
time. A total 0290 cattle of various breeds.
sexes and age groups were inspected. The
different tissue samples, organs and lymph
nodes were inspected through careful visual
inspection. palpation and incision procedures
for miliary nodules and granulomatous
tubercles.

Detection of Mycobacteria

Tissue samples were collected from 182
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and 108 animalswith and without suspected
lesions oftuberculosis. respectively. Thoy were
examined microscopically following Ziehl-
Nielsen (ZN) staining for the detection o facid
fast bacilli (AFB).

The samples were also cultured using the
Lowenstein-Jensen (L-J) medium after
decontamination and digestion ofeach tissue
according to the Becton Dickinson (1999).
Samples from all the 290 animals were
cultured at 37°C for 8-12 weeks on paired L-
J media enriched with pyruvate (L-J-P
medium) and thatenriched with glycerol (L-.I-
G medium) (Cadmus etal, 2004).

Statistical analysis

The Statistical relationship between animal
with/vvithout lesions and culture result were
calculated. Forthis, the Chi-square analysis in
the fonn ofa 2 by 2 table using the Nielsen er
al (2004) method for the calculation ofthe
sensitivity. specificity, positive predictix e value
and negative predictive value was used.

Results
Generalfindings

Out of the 290 animals examined. 159
(54.8%) were confirmed to have bovine
tuberculosis based on the culture result.
However,ofthe 182 animals with suspected
lesions of tuberculosis, 159 (87.4%) were
culture positive. From the suspected male and
female animals.'34 (79.1%) and 125 (89.9%)
were confinned positive by culture respectively
(Table 1). Inthe same vein, 134 (85.9%) adult
animals (i.e. > 3 years), 22 (95.7%) young
adults (i.e. 1-3 years) and 3 (100%) calves
(less than one year) with suspected lesions
were culture positive (Table I1). The resultof
the breeds of cattle suspected but culture
confirmed is shown inTable I.



Post-mortem examination

It was observed that generalized and
localized lesionsaccounied for 11 (6.9%) and
148 (93.1%) respectively. O fthese localized
lesions. pulmonary involvement was 99
(62.3%). while the exira-pulmonary
involvementwas 60 (37.7%) (Table I1lI). The
lesions observed in the lungs were a
combination ofmiliary nodules (1-2mm)and
granulomatous lesions (20mm-lern) in
diameter. The liver. spieen, heartand lymph
nodes ofassociated Organswere also affected;
vvith the kidney. fellock joint. testis and
mammary gland beingthe least affected inthese
animals (Table Il).

Gross lesions revealed firm, enlarged
lymph nodes. whichon incision contained one

Table I: Tuberculosis lesions in different breeds an

Cadmus/Alongc'Adesoknn

ormorc areasofyellow-grey caseous necrosis.
well encapsulated by fibrous connective tissue.
In most cases. these foci contained calcified
matter detectable by palpation and grittiness.
In severely affected cases. multiple, well-
encapsulated nodules from 3mm to 1cm in
diameterwere found throughoutthe lungs. liver,
spieen, musclesofthe diaphragm. heart and
lymph nodes ofassociated organs.

Culture ofsamples

Outofthe 182 cattle suspected to have
bovine tuberculosis by gross postmortem
examination. 159 (87.4%)were confirmed by
culture. Therefore. using the Chi-Square. the
following results were obtained: Sensiti vity:
100%: Specificity: 82.4%: PPV: 87.4%: NPV:

10005

d sex ofcattle examined

Breed Number of cattle Number ofeoxvs Number ofbulls
No. Suspected Confirmed No. Suspected Confirmed No. Suspected Confirmed
by Culture by culture by culture
Bunaji 10 115(67.7) - 92(80.0) 10 88(68.2) 74(841) 4 27(65.9)  18(66.7)
Rahaii a2 36(58.1)  36(100) 50 28(56.0)  28(100) 2 8(66.7) 8(100)
Sokoto gudali 2 1(50) 1(100) 2 1(50) 1(100) 0 0 0(0)
Kuri 6 1(16.7) 1(100) 4 1(25) 1(100) 2 0(0) 000)

Mixed breed 50 29(58) 29(100) 36

21(583) 21(100) M4 8(7.1)  8(100)

Total 200 182(628) 159(87.4) 21 139(629) 125(89.9) 69 43(62.3)  34(79.1)

Table II: Age range distribution ofthe different breeds of cattle examined

Breed < | year(calf)

No. Suspected Confirmed No.

by culture

Bunaji 2 2(100) 2(100) R
Raliaji 1 1(100) 1(100) 9
Sokoto gudali 0 0(0) 0(0) 1
Kuri 0 0(0) 0(0) 0
Mixedbreed 0  0(0) 0(0) 6
Total 3 3(100) 3(100) 48

I - 3years (Young adult) > 3 years (adult) Total
Suspected Confirmed No. Suspected Confirmed
by culture by culture

14438)  13(929) 13699(72.8) 77(77.8) 1M
5(55.6)  5(100) 52 30(57.7) 30(100) &
0(0) 0(0) 1 1(100)  1(100) 2
0(0) 0(0) 6 1(167)  1(1000 6
466.7)  4(100) 41 25(56.8) 25(100) 50

23(47.9)  22(95.7) 239 156(65.3) 134(85.9) 290
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Discussion

The resultsobtained showed that after deiailed
postmortem inspection wascarried out. 87.4%
ofthe infccted animals identified were also
contirmed bv culturewliich isthe gold Standard
for TB diagnosis in both animalsand humans
(Ayele et cd, 2004: de la Rua-Domeneeh.
2006”. The importance ofthis finding was
furtherstrengthened by the 100% and 82.4%
sensitivity and specificity results obtained
respectively. Our resultis also in agreement
with the fmdings of Pritchard (1988) who
confirmed that meat inspection procedures
allowed for the identification 0f95% visible
lesions oftuberculosis. Hioughwe gotaslightly
lowervalue compared to Pritchard (1988). the
possible reason for this couid be due to the
unfriendly nature ofthe butchers who during
the course of the study sometimes resisted
thorough postmortem examination of the
carcasses. llowever. the 87.4% of the PPV
value indicated a high level of positive
prediction oftuberculosis in the suspected
animals based on culture. In the same vein.

ATnblc I11: Predileetion sitesoforgans confirmed
with lesions oftuberculosis in cattle

Organs No. %
afTected  afTected
Lung % 59.7
Liver PA] 145
Heart 3 19
Spleen 4 25
Kidney 1 0.6
Mammary gland 2 13
Fetlockjoint 1 0.6
Testis 2 13
Muscles 8 5
Mesenteric lympb node 3 19
Mediastinal lymph node 4 25
Hepatic and suprammarv
lymph node 13 81

104

the 100% result obtained forNPV eonllrms
theauthenticity o fpostmortem meat inspection
asaveryreliablediagnoslie tool oftuberculosis
diagnosis in the abattoir (Gracey. 1986:
Pritchard. 1988: 1AO. 2000: Ayele et cd.
2004: de la Rua-Domeneeh. 2006). This is
more relevant since bovine tuberculosis is
endemic in Nigeria.

The resources to be expended on
laboratoryconiirmation vvhich in the Ili*stplace
are limited and the risk o fhuman infection will
be highly reduced since agreatnumber ofthe
diseased meat and offals would have bcen
identified by inspectors (ldrisu and
Schnurrenberger, 1977: Idighe et cd. 1986:
Cadmus etcd. 1999: Cadmus et cd. 2005).
However,wc cannot preclude the aspect of
the laboratory diagnosis since there are other
higher bacteria like nocardia. corynebdcteria
etc which present similar nodular lesions like
tuberculosisand cannot be differentiated at
postmortem.

Finally. in the industrialized countries, the
main purpose ofmeat inspection in relalion to
bovine tuberculosis is to act as an aneillary
surveillance System (Pritchard. 1988).
however. in Nigeriaand mostotherdeveloping
countrieswhereroutine tuberculin testing isnot
done. proper meat inspection will serve as a
ready tool for identilying a large numberof
slaughtered cattle infected with tuberculosis.
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