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Abstract
The Tuberculin skin test (TST) which for several years remained the only available tool for diagnosis of bovine tuberculosis (BTB)

in live cattle lacks the desired sensitivity and specificity. In the past decade, the Interferon Gamma Release Assays (IGRAs) have
become the preferred diagnostic tests for latent TB infection (LTBI) in humans and cattle. One of the IGRAs which is commercialized

as BOVIGAMTM TB test specifically for cattle has been proven to have a higher specificity and sensitivity over the TST. BOVIGAMTM
has been approved by the Office International des Epizooties (OIE) for screening of TB infection in cattle and may enable surveillance
of animal health and welfare. We determined the prevalence of BTB infection in pre-slaughter cattle from three major abattoirs in

Accra between May and July 2019 using the BOVIGAMTM 2G assay. Five (5 mls) blood samples (one tablespoonful) were drawn

from the jugular vein of each cattle into heparin blood collection tubes for the BOVIGAMTM 2G ELISA assay which was performed
according to manufacturer’s instructions. A total of 125 healthy looking cattle was screened out of which 10 (8%) were positive for
BTB infection. This suggests that BOVIGAM test may provide a better indication of animal health with respect to BTB than physical
examination and postmortem inspection for tuberculosis lesions.
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Introduction
Among the Mycobacterium tuberculosis complex (MTBC) spe-

cies, cattle adapted Mycobacterium bovis is the most common

cause of zoonotic TB in humans with pathology similar to Mycobacterium tuberculosis (MTB), which is primarily pathogenic for
humans [1]. In Ghana, MTB and Mycobacterium africanum (MAF)

are the most common causes of pulmonary disease in human TB

lance, and enforcement of regulations on BTB control has resulted

in significant reduction of infections in cattle and thereby drastically reducing the occurrence of zoonotic TB in humans [4]. In Ghana,

lack of effective surveillance systems affects accurate and timely

reporting of BTB in humans and cattle [5]. The test and slaughter

policy using the intradermal TST is laborious, time consuming and
not often done, making ante mortem and meat inspection at abat-

[2], However a prevalence of 2(3%) among pulmonary TB in Accra

toirs a major strategy to ensure that infected beef products do not

by M. bovis, indicating possible aerosol transmission between hu-

caseous lesions. An ideal screening tool for abattoir surveillance of

[2] and 0.8% (15/1755) among M. tuberculosis complex (MTBC)
isolated between 2012 and 2014 has been reported to be caused

man population and cattle. In addition to inhalation, many cases

of zoonotic TB occur as extra pulmonary TB acquired through

enter the food chain. However, this strategy falls short of being effective for surveillance of BTB as it detects only cases with visible

BTB in cattle would be a test that allows detection of both infection
and disease. BOVIGAMTM an ELISA based Interferon gamma release

consumption of unpasteurized milk and milk products or under-

assay (IGRA) for detection of BTB infection in cattle has shown po-

entering the food chain. In developed countries, effective surveil-

tic Tests and Vaccines for Terrestrial Animals 2015 [7]. It is the only

cooked meat [3]. It is therefore critical to examine cattle for clinical

signs of TB before and after slaughter to avoid infected cattle from

tential in several studies [6] for this purpose. The OIE approved the

registration of the BOVIGAM™ TB Kit in the OIE Manual of Diagnos-
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BTB, Interferon-γ in vitro assay that is OIE-registered. The kit is

Sampling

validated for use in cattle, goat, buffalo (Syncerus caffer) and sheep.

Study population

has an additional antigen, pokeweed that serves as a stimulation

be slaughtered were eligible for inclusion.

BOVIGAMTM 2G assay is an advanced form of the test which

control for the test and quality of the blood sample, thus ensuring

proper functioning of the test. The test involves the measurement

of IFN-γ produced by T-cells when stimulated with bovine Purified

30

All cattle brought for slaughter within the sample collection pe-

riod for whom consent was given by clients who brought them to
Sample collection

Cattle were first restrained by tying their hind legs with rope.

Protein Derivative (BvPPD) and avian Purified Protein Derivative

They were then gently pulled down to keep them stable so that the

ter tools to detect TB in eradication programmes [8]. This study

drawn from the jugular vein into heparin blood collection tubes by

(AvPPD) using a monoclonal antibody –based sandwich enzyme
immunoassay (EIA). These IGRAs have been recommended as bet-

used BOVIGAM

TM

2G assay to screen pre-slaughter cattle at select-

ed abattoirs in Accra for BTB.

Materials and Methods
Ethical considerations

This study protocol was reviewed and approved by the Ethics

Review Committee of the Ghana Health Service, (Certified Protocol
Number: GHS-ERC 019/07/18) and the Noguchi Memorial Insti-

tute for Medical Research Institutional Review Board (Certified
Protocol Number: NMIMR-IRB CPN 099/17-18).
Study design

The study was cross-sectional. Three abattoirs within proxim-

ity to the University of Ghana were purposively selected to give
enough time for processing of samples within 24 hours after col-

lection (Figure 1). Permission was sought from abattoir administrators and sampling took place between May 2019 and July 2019
at early morning or dawn when the animals were usually slaughtered.

area around the neck to be cleaned with 70% alcohol. Using a ster-

ile needle, five milliliters (5 ml) of blood (one tablespoonful) was
a trained veterinary officer. All samples were transported to the

laboratories of Noguchi Memorial Institute for Medical Research
(NMIMR) for processing. Abattoir practices, including the extent
of examination of live animals (ante mortem) and carcasses at the

various abattoirs which may facilitate transmission of infections
were recorded using structural forms.

Detection of BTB infection using BOVIGAMTM
Testing with the BOVIGAMTM 2G TB kit (Product code: 63330

ThermoFisher Scientific, USA) involved two stages. Briefly, in the
first stage, 100 µl each of two mycobacterial antigens (BvPPD and

AvPPD), a positive control (Pokeweed mitogen) and a negative control
(phosphate buffered saline) were added to four separate wells of a
micro plate. Blood samples (250 µl) were added to each of the four
wells, mixed thoroughly by swirling and incubated overnight at 370C.
Samples were run in duplicate. Plasma supernatant (110 µl) from

each well were harvested for the second stage. In the second stage,

IFN-γ in the plasma supernatants of each blood aliquot was deter-

mined using a sandwich ELISA following manufacturer’s instruc-

tions. Absorbance of each well was measured within 5 minutes of
terminating the reaction using a micro plate reader fitted with 450

nm filter. The absorbance value was used to calculate the results
as follows:
•

•

Positive = OD Bovine PPD -NIL Antigen ≥ 0.100 or OD Bovine
PPD -Avian PPD ≥ 0.100.

Negative = OD Bovine PPD -NIL Antigen < 0.100 or OD Bovine PPD -Avian PPD < 0.100.

Data analysis

All data were saved in Microsoft Excel 2013 (Microsoft Corp.,

Washington, USA) prior to analysis. Based on the calculated absorFigure 1: Location of the three abattoirs.

bance values, the outcome of the BOVIGAM test was categorized as
positive or negative. The proportion of positive and negative cases

corresponding to different abattoirs were obtained using Fishers
exact test. P values less than 0.05 were considered significant.
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Results

Discussion

Altogether, whole blood samples were collected from 125 cattle

Due to the difficulty in enforcing the test and slaughter policy

that had been physically examined and found suitable for slaugh-

in Ghana, physical inspection of cattle and meat inspection at abat-

ter by veterinary officers. Samples were collected from 3 abattoirs

toirs remain very important in ensuring that, meat contaminated

based at Accra (n = 51), Ashaiman (n = 41) and Madina (n = 33)

with tuberculous mycobacteria are not released for human con-

in the Greater Accra Region of Ghana (Figure 1). Conditions at the

sumption. There are over 70 private and state owned abattoirs in

three abattoirs were comparable in terms of source of water sup-

Ghana [9] which can become a hub for spreading of infection and

ply, waste management systems, ventilation, working floors and

cross contamination if not properly monitored. In this regard, we

evisceration procedures however, only Ashaiman abattoir had a

observed the operating environment as well as some slaughter-

well-ventilated space where cattle were kept prior to slaughter

associated practices at the three abattoirs involved in this study. In-

(Table 1). Of the 125 cattle screened using the BOVIGAMTM 2G

adequate ventilation, overcrowding, and improper waste manage-

test, 10 (8%) were positive for TB infection. At least, one positive

ment among others were observed which can facilitate the spread

case was recorded in each abattoir with the highest prevalence of

of TB and other infections.

15.2% (5/33) being recorded at Madina abattoir (Table 2).
Observed Practices

Abattoirs

Madina
Ventilation

Waste Management
Source of water Supply
Working floors
Evisceration

Inadequate

Solid waste kept in bins
Liquid waste are connected to
gutters untreated
Water is stored in barrels
Rough with blood

Done on the floor in pool of
blood

Abattoir Location
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Accra
Inadequate

Solid wastes kept in bins

Liquid waste is connected to
gutters untreated
Water is stored in barrels

Ashaiman

Rough with blood

Done on the floor in pool of
blood

Table 1: Observed practices at the three Abattoirs.

No of cattle tested

Good

Solid wastes kept in an opened space over
a long period of time. Liquid waste is connected to gutters untreated
Water is stored in barrels
Rough with Blood

Done on the floor in pool of blood

Test result
Positive (%)

Negative (%)

p-value (95% C.I)

Madina

33

5 (15.2)

28 (84.8)

0.0001 (47.28% - 81.64%)

Total

125

10 (8)

115 (92)

0.0001 (75.37% -89.09%)

Accra

Ashaiman

51
41

4 (7.8)
1 (2.4)

47 (92.2)
40 (97.6)

Table 2: BOVIGAMTM 2G test results by Abattoir.

BOVIGAM was first used in Ghana by Addo., et al. [10] to screen

for TB Infection in preslaughter cattle at five abattoirs in the Greater Accra region of Ghana. That study reported a 6.4% prevalence

while the present study recorded a prevalence of 8% in three abat-

toirs. Earlier studies using the TST had reported a prevalence of

13. 8% in the Dangme-West district [11] and 2.5% on two farms in

0.0001 (69.35% - 91.03%)
0.0001 (80.87% - 98.0%)

TST was recorded in 2011 among cattle, clearly demonstrating the
benefit of specific antigens for the diagnosis of BTB [14]. Similar
studies in Cameroon [15] and Turkey [16] recorded BTB prevalence of 60% and 49.2% in pre- slaughter using the BOVIGAMTM.

However, because the test does not distinguish between active

the Greater Accra of Ghana [12]. The superiority of the BOVIGAM

and latent infection [17], lesions may not be found during examina-

BTB infection prevalence of 49% with BOVIGAMTM and 14% with

logical changes caused by the bacilli such as tissue injury and ces-

over the TST has been well established in several studies [13]. In

Switzerland, which has been officially freed of BTB since 1960, a

tion of carcass of cattle that test positive. This could be due to either
the disease being active but not advanced to a stage where patho-

Citation: Gloria Ivy Mensah., et al. “Detection of Bovine TB infection in Pre-slaughter Cattle at Selected Abattoirs in Accra, Ghana Using the BOVIGAMTM
2G Assay”. Acta Scientific Veterinary Sciences 2.8 (2020): 29-33.

Detection of Bovine TB infection in Pre-slaughter Cattle at Selected Abattoirs in Accra, Ghana Using the BOVIGAMTM 2G Assay

sation have occurred, or the infection being latent [4,18]. In either
case, the meat devoid of lesions at this stage, may be deemed free
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Veterinary services in Ghana for routine screening for BTB infection at abattoirs in addition to meat inspection.

of BTB and thus suitable for human consumption even though the
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