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Abstract

This study was carried out to determine the viability and transmissibility of heat treated Mycobacterium bovis from
gross tuberculous lesions obtained from Sokoto metropolitan abattoir. A total of 25 samples were collected for a
period of 6 weeks, 13 (76.5%) of lungs and 5 (62.5%) of lymph nodes were positive on Ziehl-Neelsen stain. Positive
samples were subjected to a temperature and time combination of about 1000C for 20 minutes. Acid fast bacilli was
demonstrated in 25.0% (4/9) lungs and 40.0% (2/3) of Lymph nodes. This study used guinea pig (Cavus porcellus)
as an infection model and were categorized into control and experiment groups. Experimental group (18) were
inoculated with heat treated Mycobacterium bovis, while Control group (6) were inoculated with non-heat treated
positive residue, and were examined post mortem for the presence of tuberculosis lesion 35 days post inoculation
day (pid). Samples from lesions taken for direct microscopy to check for Acid Fast bacilli. At necropsy pulmonary
granuloma and congestion with diffuse hepatic and splenic necrosis was observed. In conclusion, Mycobacterium
bovis shows heat resistance and could retain its pathogenicity following cooking. There should be strict adherence
to meat inspection procedure in abattoirs and governments should provide diagnostic laboratories in our existing
abattoirs to augment meat inspection procedures.
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Introduction
Mycobacterium bovis causes tuberculosis (TB) mainly in cattle but

has a broad host range and causes disease similar to that caused by M.
tuberculosis in humans [1]. It belongs to the M. tuberculosis complex
(MTBC) that comprises the closely related human pathogens M.
tuberculosis and M. africanum [2]. Mycobacteriums are
predominantly rod shaped about 0.5 µm wide and variable in length.
Spores, flagella and capsules are absent [3]. Mycobacterium bovis can
be demonstrated microscopically on direct smears from clinical
samples and on prepared tissue materials. The acid fastness of M. bovis
is normally demonstrated with the classic Ziehl-Neelsen stain, but a
fluorescent acid-fast stain may also be used [4]. Bovine tuberculosis is
an infectious disease caused by M. bovis that affects cattle, other
domesticated animals and certain free or captive wildlife species. It is
usually characterized by formation of nodular granulomas known as
tubercles [4]. It is characterized by the formation of granulomas in
tissues and organs, more significantly in the lungs, lymph nodes,
intestines, liver and kidneys [5]. Currently, BTB in humans is
becoming increasingly important in developing countries like Nigeria
as humans and animals are sharing the same micro-environment and
dwelling premises especially in rural areas [6]. Rural inhabitants and
some urban dwellers in Nigeria still consume unpasteurized and
soured milk potentially infected with M. bovis [6]. The human cases of
tuberculosis associated with M. bovis infection, both pulmonary and
extra-pulmonary have been described in Nigeria [6-8]. From the
limited survey researches which have been reported over the last 30
years in the country, prevalence of bovine tuberculosis due to M.

bovis ranges from 2.5% in 1976 to 14% in 2007. The disease has been
on the increase as demonstrated by the tuberculin test reports of Alhaji
[9], Ayanwale [10], Shehu [11] and Abubakar [6]. While bovine
tuberculosis is currently a relatively minor disease problem in the
developed world, the disease remains problematic in several countries,
particularly Great Britain, Ireland and New Zealand [12,13]. Even in
countries where the disease has been officially 'eradicated', such as the
United States of America (USA), problems remain, due to relatively
frequent, but sporadic outbreak [13]. Furthermore, the disease is an
important zoonosis, with a particular threat presented in those tropical
countries where the disease remains endemic, and may represent a
particular risk to people infected with human immunodeficiency virus
(HIV) [14]. Mycobacterium bovis has been identified in humans in
most countries where isolates of mycobacteria from human patients
have been fully characterized. The incidence of pulmonary
tuberculosis caused by M. bovis is higher in farm and slaughterhouse
workers than in urban inhabitants [4]. This study determined the
viability of Mycobacterium bovis following heat treatment and the
transmissibility of heat treated Mycobacterium bovis in guinea pigs
(Cavia porcellus).

Materials and Methods

Sample collection
Twenty five suspected visible lesions of lungs and lymph nodes were

collected from Sokoto metropolitan abattoir during routine meat
inspection and transported in polythene bags to the Department of
Veterinary Microbiology, Faculty of Veterinary Medicine, Usmanu
Danfodiyo University, Sokoto. Acid fast staining techniques was used
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to determine the presence of Mycobacterium bacilli. Samples were
collected for a period of three months.

Sample processing and staining
Visible tubercle lesions were cut, defattened, digested and crushed.

A small sample of the residue was transferred to a clean glass slide and
was fixed at 80°C for 15 minutes. Methods described by Gerhardt et al.
[15,16] were used in Acid-fast staining of smears with carbolfuschin,
Acid alcohol (95% ethanol and Concentrated Hydrochloric acid),
Methylene blue and Distilled water respectively. Smears were view
using a light microscope.

Heat treatment
All tissues from positive samples were subjected to 100°C for a

period of 30 minutes. Heat treated samples were afterward subjected to
Acid-fast staining and microscopy to check for Mycobacterium bacilli.

Inoculation
Twenty four guinea pigs were collected from a TB free breeding

laboratory and was divided into group A (Eighteen) and B (Six). Group
A (Experiment group) were inoculated with positive heat treated
sample orally and intranasally, while group B (Control group) were
inoculated with residue of positive non heat treated sample. The
animals were observed for 35 days tuberculosis incubation period
before humanely slaughtered and post mortem examination was
performed. This is in accordance with the regulated procedural
methods of the Federation of European Laboratory Animal Science
Association (FALSEA, 2005).

Post mortem examination
The animals were euthanized using pentobarbitone overdose before

post-mortem. Pulmonary and extra pulmonary lesions were observed
and recorded. Tissues from lungs, liver and spleen with lesions
compatible to Tuberculosis were taken for microbiological
examination and with the aid of Acid fast staining methods the tissues
were examined for the presence of mycobacterium bacilli.

Data analysis
Data was exported to GraphPad InStat® Version 3.05 for windows

and was analyzed using Fisher’s Exact test for contingency table.

Results
During this study period a total of 25 gross lesions of tuberculosis

from lung and lymph nodes of cattle were collected from Sokoto
metropolitan abattoir. 13 (76.5%) of lungs and 5 (62.5%) of lymph
nodes were positive to acid fast before heat treatment (Table 1) while 4
(25.0%) of lungs and 2 (40.0%) of lymph nodes showed acid fast bacilli
after heat treatment (Table 2).

Gross Pathology
At necropsy, gross visible pulmonary primary lesions affecting both

lobes of the lung was observed. The lungs appeared congested and
consolidated with the presence of granuloma on palpation. Extra
pulmonary lesions were also observed with edema and multifocal areas
of hepatic and splenic necrosis.

Key: A=Rod like bacilli (Figure 1)

B=Areas of hepatic necrosis (Figure 2)

C=Areas of pulmonary congestion (Figure 3)

Tissue No of
Sample

Negative
Samples

Positive
Samples

% positive

Lung 17 4 13 76.5%

Lymph
nodes

8 3 5 62.5%

Total 25 7 18 72.0%

p value=0.0870, Relative risk=2.039 (0.8023- 5.183) at 95% Confidence interval

Table 1: Zieehl-Nielson staining test of Samples collected from abattoir
before heat treatment.

Tissue No of
Sample

Negative
Samples

Positive
Samples

Prevalence

Lung 13 9 4 25.0%

Lymph
nodes

5 3 2 40.0%

Total 18 12 6 33.3%

p value=1.00, Relative risk=0.7692 (0.1997-2.963) at 95% confidence interval

Table 2: Ziehl Neelson staining test of heat treated samples.

Figure 1: Photomicroscopy of Acid fast bacilli after heat treatment x
100.

Discussion
This study revealed that Mycobacterium bovis was recovered from

the lungs than the lymph nodes 35 days from post inoculation day
(pid).This differences seen maybe due to the fact that lungs is the
initial tissue where disease is initiated before being disseminated to
draining lymph nodes. However there the differences observed is
statistically insignificant (p value >0.05). Report by Palmer et al. [17]
indicated that Mycobacterium bovis was recovered from tonsils and
medial retropharyngeal lymph nodes at 15 days post inoculation,
however, gross lesions were seen on 28-42 days post inoculation. In
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contrast, cattle inoculated intranasally develop lesions as early as 7
days after inoculation [18]. This difference may be due to host species
differences or differences in route of inoculation, inoculum strain, or
inoculum dosage. This study also showed that Mycobacterium bovis
could resist high temperature and retains its infectivity/pathogenicity.
Study conducted in Brazil by Clarence et al., [19] identified
Mycobacterium from pasteurized milk. Grant et al. [20] has
demonstrated thermal inactivation of Mycobacterium bovis at 63.5°C
for 30 minutes following pasteurization of milk. Most of the lesions
observed are found in the lungs, Liver and spleen. The pulmonary and
extra pulmonary lesions observed is in agreement with the study of
Pritchard et al. [21] that observed necrotic lesions in the lungs, liver
and lymph nodes of badger following experimental inoculation
[22-25].

Figure 2: Photograph of a guinea pig liver showing areas of necrosis
x 100.

Figure 3: Enlarged and congested lung lobes x 100.

Conclusion
From this study tuberculosis lesion were observed more in the lungs

than the lymph nodes and when this lesion are processed under

cooking temperature, some of the Mycobacterium bovis retained their
pathogenicity and infectivity with possible chances of causing disease
in guinea pigs (Cavus porcellus). Lesions observed are concentrated in
the lungs following experimental infection, although extra pulmonary
lesions were also observed.

Recommendation
There should be strict adherence to meat inspection procedure in

abattoirs and governments should provide diagnostic laboratories in
our existing abattoirs to augment inspection procedures.
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