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Introduction: The abattoir is a registered premise where food animals are hygienically processed and converted
to meat through methodical inspection carried out by certified public health veterinarians. This study was
conducted to assess the causes of organ condemnation in food animals slaughtered at the Bodija abattoir in Oyo
state.

Methods: A retrospective abattoir-based survey was conducted for the year 2014. The data collected included: the
throughput of food animals slaughtered, various disease conditions recorded, total number of suspected and
laboratory based confirmed cases (where available) respectively, and total number of condemnations (partial or
total condemnation) with organs involved. Data collected were analysed using descriptive and one-way Analysis
of Variance test (ANOVA).

Results: A total of 9527 (433.0+144.4), 1488 (67.6+52.4), 4971(226.0+132.9), and 1195(54.3+18.6) cattle, sheep,
goat and pigs were slaughtered respectively. Some of the slaughtered cattle, sheep and goat, 29.4% (n = 1822),
1.4 % (n = 1488) and 3.8% (n = 4971) respectively, had abnormal conditions that led to condemnations of organs
respectively. For organ specific condemnations, 447 (21.7%) and 141 (6.8%) livers were condemned due to
fasciolosis and hepatitis respectively. Pimply gut, pneumonia and nephritis accounted for 433 (21.0%) intestines,
141 (6.8%) lungs and 88(4.3%) kidneys condemnations respectively. Overall, tuberculosis accounted for 402
(19.5%) condemnations of lungs, liver, kidneys and spleens.

Significance: Organ condemnations constitute a huge meat loss and reduction in per capita animal protein
consumption. It is emphasized in this work that pathological conditions encountered at the abattoir are preventable
if adequate disease surveillance and control programs are implemented at critical control points of the red meat
value chain.

Introduction

major challenge (Chukwuma et al., 2020). Also, laws are
obsolete and have weaknesses which may compromise quality

The abattoir is a registered premise that ensures the hygienic
processing and conversion of food animals to meat for human
consumption (Lawan et al., 2013). The processes within the
abattoir involve the methodologic inspection (ante mortem and
post- mortem) of animals prior to and after slaughter to ensure
the safety of meat and consumer health. Foodborne diseases are
considerable burden to public health systems worldwide
(WHO, 2017). Such diseases or conditions occur particularly in
low-middle income countries (LMICs) due to unhygienic
practices in food animal production, harvesting and
preparation, sanitation, weak food safety regulatory systems
and the lack of education for food-handlers (Junaidu et al.,
2013; Adley and Ryan, 2016). The existing regulation
frameworks in Nigeria such as the meat edict 1968 and meat
inspection laws aim to promote the safety of products from
foods of animal origin, maintain essential national ~ standards
and reduce food borne infections. Unfortunately, the
implementation and enforcement of these policies is still a

and safety of food animal chain systems. Abattoirs in Nigeria
have been recognized not to meet the minimum hygienic
standard of operation as recommended by the Codex
Alimentarius and may become haven for human exposures to
food-associated risks (Bello et al., 2015; Bakari et al., 2015;
Adebowale et al., 2016; Fasanmi et al., 2017; Adebowale, 2019;
Chukwuma et al., 2020; Odetokun et al., 2020). Nigeria’s
population has been constantly growing in the past decade
(Aidi et al., 2016) and currently, there are over 200 million
people living in the country (World Population Review, 2021).
By 2050, the population will double to almost 400 million with
the increase in the demand for livestock products (FAO, 2019).
The projections suggest that poultry meat, beef and milk
consumption will grow by 253, 117 and 577 percent, respectively
(FAO, 2019). Nigeria, although endowed with ruminant
livestock resources, for example, 9.8 million cattle, 43.4 million
sheep, 76 million goats and 213 million poultry (all under
traditional pastoral management) and growing at 12.7%
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annually. Nigeria, although endowed with ruminant livestock
resources, for example, 9.8 million cattle, 43.4 million sheep, 76
million goats and 213 million poultry (all under traditional
pastoral management) and growing at 12.7%annually, the
country still struggles to satisfy the requirements of the ever-
increasing human population mainly due to lack of strategic
animal disease control plans (Alhaji et al., 2015; Adebowale et
al., 2020). Persistent malnutrition and low intake of good quality
animal protein (individual protein dietary intake is less than 9 kg,
well below the United Nation’s Food and Agricultural
Organization recommendation of 41.9 kg/person) continues to
be a significant public health threat (Schonfeldt and Hall, 2012;
FAO, 2013). Malnutrition has been associated with a high
prevalence of more than 80% infectious diseases (for example,
malaria, tuberculosis, measles, and HIV/AIDS) according to
Miiller (2005). Promoting livestock sustainability and meeting
the protein requirement of Nigerians will require efficient and
well-coordinated disease surveillance and mitigation strategies
especially, at the farm level to reduce the losses observed at
slaughterhouses during ante-mortem and  post-mortem
examinations (Tembo and Nonga, 2015). Organs and carcasses
condemned for various reasons imply serious economic losses to
butchers’ livelihood and the livestock industry in the country.
Furthermore, condemnations also reduce the availability of meat
required by the human population to meet their protein and
mineral requirements (Tembo and Nonga, 2015). Attempts to
support improved food security and hygiene systems in African
nations have been identified by the African Union (AU) as a
priority in the Malabo Declaration on Accelerated Agricultural
Growth and Transformation for Shared Prosperity and Improved
Livelihoods (Morse et al., 2018). In this study, we conducted
retrospective assessment of recorded causes of organ
condemnation at the Bodija abattoir in the year 2014. Although,
there have been several studies in various parts of the country, it
is important to determine specific organ condemnations a. Also,
the baseline data generated from this study will help in providing
insights into specific organs commonly impacted by diseases and
condemnations at the abattoir. The data could enhance policy
decisions towards the control of such diseases at farm level.
Materials and Methods

Study location

The study was conducted in Bodija abattoir, Ibadan, Oyo state.
Ibadan is a highly populated city. and has human population of
3,649,000 according to National Bureau of Statistics, 2020. The
Bodija abattoir is located in Ibadan North Local Government and
it has a large, poorly organized market where goods and services
are traded daily as well as an associated abattoir (Bwala et al.,
2015). Bodija abattoir is the second largest after Oko-Oba
abattoir, Lagos, Nigeria. It slaughters thousands of cattle, sheep,
goats and pigs received from various parts of Nigeria and
neighbouring countries (Adebowale et al., 2010; Bwala et al.,
2015). The data for this study was collected before the abattoir
was moved to the modern one at Akinyele local government,
Ibadan, Oyo State.
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Data Source and collection

A retrospective abattoir-based study design was employed.
A-year secondary data (2014) was gathered from abattoir records
provided by Department of Veterinary Services, Ministry of
Agriculture, Oyo state. The data collected were as follows: the
throughput of animals slaughtered, various pathological
conditions, total number of suspected cases based on visual
inspections and laboratory based confirmed cases (where
available) respectively, and total number of condemnations
(partial or total condemnation) and organs involved. The data
were considered suitable based on records of various diseases
recorded by the Veterinary Department and because the abattoir
receives food animals from different parts of Nigeria and even
beyond the country borders (Bwala et al., 2015).

Data Analysis

Data were entered unto Microsoft Office Excel spreadsheet
(2016) and exported into computer statistical analysis software
GraphPad Prism® 9.1.0. For the descriptive statistics, the
throughput of animals slaughtered and various conditions
reported in 2014 were computed. The proportions (%) of
conditions were calculated based on the number affected against
the total number of animals inspected and slaughtered. Mean
differences in the number of animals slaughtered and conditions
were determined using one-way Analysis of Variance test
(ANOVA) or Kruskal-Wallis test where data was not normally
distributed. Post hoc comparison was conducted using Dunnett's
multiple comparisons test. The significance level was set at p
value < 0.05.

Results

Retrospective assessment of slaughtered cattle and conditions
at Bodija Abattoir

Based on the assessment of the abattoir records at Bodija, a total
of 9527 (433.0+144.4), 1488 (67.6+52.4), 4971 (226.0+132.9),
and 1195 (54.3+18.6) cattle, sheep, goat and pigs were
slaughtered respectively in 2014. The mean number of cattle
slaughtered was significantly higher than other food animals (p
< 0.0001), and for male cattle (5387) than female (4140) (Figure
2). Of the slaughtered cattle, goat and sheep, 29.4% (n = 1822),
3.8% (n = 4971) and 1.4 % (n = 1488) had gross pathological
conditions that led to condemnations of organs respectively
(Table 1). No record on organ condemnation for pigs was
documented by the abattoir. The total numbers of condemnations
(both partial and total) of organs recorded were as follows: cattle
(n=443), sheep (n=33) and goat (n=66) respectively. For cattle,
condemnations of organs were due mostly to fasciolosis (n=428,
23.5%), tuberculosis (n=397, 21.8%), oesophagostomosis/
pimply gut (n=282, 15.5%), dermatophilosis (n=227, 12.5%),
hepatitis (n=134, 7.4%) and pneumonia (n=121, 6.6%). Cattle
brucellosis accounted for four total condemnations of joints/legs.
For sheep (n=24, 47.0%) and goat (n=127, 66.8%), most organ
condemnation was caused by oesophagostomosis/pimply gut.
Overall, for organ specific condemnations, 447 (21.7%) and 141
(6.8%) livers were condemned due to fasciolosis and hepatitis,
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pimply gut accounted for 433 (21.0%) intestines condemnation,
pneumonia and nephritis accounted for 141 (6.8%) lungs and
88(4.3%) kidneys condemnations. Overall, tuberculosis
accounted for 402 (19.5%) condemnations of lungs, liver,
kidneys and spleens (Table 1). Organ condemnations in abattoirs
in the country are conducted mainly based on visual inspection
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by certified public health veterinarians. No laboratory
investigations were conducted and judgments were mainly based
on suspicions from gross pathological lesions.
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Figure 1. The spatial location of Bodija Abattoir
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Figure 2. The sex distribution and number of various animals slaughtered at the Bodija abattoir, Oyo state, Nigeria. The mean number
of animals in relation to sex were 490 and 376 (male and female cattle), 46 and 89 (male and female sheep), 220 and 231 (male and
female goats), and 59 and 50 (male and female pigs) respectively.
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Table 1. Number and percentage of organs condemned according to condition at Bodija abattoir, Oyo State, Nigeria for 2014

Conditions Organ(s)  Cattle (n=9527) Goat (n=4971) Sheep (n=1488)
involved
TC PC No Total TCNo PC Total TC PC Total
No (%) (%) No No No
(%) (%) (%) (%)
Tuberculosis Lung, 183 214(53.9) 397(100.0) 3 0(0.0)  3(100.0) 2(100. 0(0.0)  2(100.0)
Liver, (46.1) (100.0) 0)
Spleen,
Kidneys
Pneumonia Lungs 10 111(91.7)  121(100.0) 4(44.5) 5(55.5) 9(100.0) 1(9.9) 10 11(100.0)
(8.3) (90.1)
Nephritis Kidneys 67 17(20.2) 84(100.0) 0(0.0) 0(0.0)  0(0.0) 22 2(50.0) 4(100.0)
(79.8) (50.0)
Hepatitis Liver 13 121(90.3)  134(100.0) 4(66.6) 2(33.4) 6(100.0) 1(100. 0(0.0)  1(100.0)
(9.7 0)
Fasciolosis Liver 115 313(73.1) 428(100.0) 12 7(36.8) 19 0(0.0) 0(0.0) 0(0.0)
(26.9) (63.2) (100.0)
Abscess Lung, 6 61(91.0) 67(100.0) 10 5(33.4) 15 0(0.0) 0(0.0) 0(0.0)
Liver (9.0) (66.6) (100.0)
Pimply gut Intestine 0 282(100.0 282(100.0) 28 99 127 2(8.4) 22 24(100.0)
(Oesophagosto- 0.00 ) (22.1) (77.9) (100.0) (91.6)
MOsis)
Hydatidosis Abdomen 7 5(41.7) 12(100.0) 5 0(0.0)  5(100.0) 4(100. 0(0.0)  4(100.0)
(58.3) (100.0) 0)
Congestion Lung, 6 7(53.8) 13(100.0) 0(0.0) 6(0.0) 6(100.0) 1(20.0) 4(80.0) 5(100.0)
Liver (46.2)
Mastitis Mammary 10 15(60.0) 25(100.0) 0(0.0) 0(0.0) 0(0.0 0(0.0) 0(0.0) 0(0.0)
glands (40.0)
Dermatophilosis  Skin 0 227(100.0 227(100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
00) )
Metritis Uterus 22 6(21.4) 28(100.0) 0(0.0) 0(0.0)  0(0.0) 0(0.0) 0(0.0) 0(0.0)
(78.6)
Brucellosis Joints/Bon 4 0(0.0) 4(100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
es (100.
0)

TC=Total Condemnation; PC= Partial Condemnation; No= Number
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Discussion

The causes of organs condemnation in animals slaughtered at the
Bodija Abattoir was retrospectively studied. The slaughter of
high numbers of cattle is not surprising because Nigerians prefer
red meat especially beef than the white variety for example
poultry. Preference for beef is most influenced by price/
affordability, availability, taste, perceived nutritional value,
certain cultural and religious beliefs (Cornelsen et al., 2016).
Also, beef has always been the preferred meat choice for special
occasions such as weddings, birthdays, and funerals (ICIR,
2015). Slaughtering of male animals was significantly higher
than female, which is unlike previous studies conducted at
various abattoirs in Nigeria and other African countries. Several
studies within Nigeria (Adeyemi et al., 2016; Hassan et al., 2016;
Onyinye et al., 2018) and in other African countries (Swai et al.,
2015; Tamirat et al., 2015; Tasiame et al., 2016) have reported
higher rates of female livestock animals’ slaughter. A study
conducted to assess female cattle slaughter and foetal wastage in
a municipal slaughterhouse in Ogun State reported female
animals were slaughtered five times more than males with
attendant high number of foetal loss (Adebowale et al., 2020).
Nevertheless, other authors have documented the slaughter of
more males than females (Alhaji et al., 2015; Ogunbodede and
Oladele, 2016; Baba et al., 2018).

Fasciolosis was more common and accounted for higher liver
condemnations in cattle than goats or sheep. This corroborates
another report from Tanzania, which documented similar
prevalence (4.5%) for fasciolosis, which accounted for 72.3% of
condemned liver followed by calcified cysts (16. 3%). The low
prevalence of fasciolosis in this study is similar to report from an
abattoir in the north-eastern part of Nigeria (Bakari et al., 2015)
but higher than 0.09% recorded from a ten-year retrospective
study conducted in major abattoirs in Botswana (Mochankana
and Robertson, 2016). Higher prevalence has been shown to
have occurred in central abattoirs in north east Nigeria (14.1%;
Umar et al., 2009), south east Nigeria (23.3%; Njoku-Tony,
2011), and south west Nigeria (15.14% and 34.0%; Adewunmi
et al., 2017; Anyaku and Ajagun, 2018). In Ghana (Addy et al.,
2020), India (Abdullah et al., 2020), and Uganda (Opio, et al.,
2021) higher prevalence of fasciolosis (10.27%, 23.54% and
65.7% respectively) were recorded in slaughtered cattle.
Fasciolosis is endemic and the persistence in Nigeria is
overwhelmed with huge financial cost and threat to food security
(Odeniran et al., 2020; Benisheikh et al., 2020). The disease does
not cause morbidity in cattle but economic loss through organ
condemnation and reduced livestock productivity. The
persistence and transmission of Fasciola may be attributed to
presence of dams and dugouts, which may serve as sources/sites
where livestock can get infected, high rainfall, snail infested
areas and animal density (Fabiyi and Adeleye, 1982; Addy et al.,
2020). Fasciolosis is a neglected tropical foodborne parasitic
disease, which causes huge economic losses and threatens public
health (Kalu, 2015; Addy et al., 2020). It is one of the seven high
priority food/water borne trematodiases classified by WHO and
about 2.4 — 17 million people are affected globally. Trematodes
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are treatable and low prevalence recorded in this study may have
been due to the improved and routine use of anti-parasitic agents
in animal husbandry in the country.

The current status on the actual prevalence rate of bovine
tuberculosis at national level remains unknown. However, the
existence of tuberculosis mainly in cattle in this study (though
low prevalence, 4.2%) is an indication of the need for a public
health response. This corroborates a survey of bovine
tuberculosis in slaughtering animals in Pakistan (Memon et al.,
2018). A recent study conducted in the largest abattoir in Nigeria
reiterated the endemicity of bovine tuberculosis (bTB) in cattle
population in Nigeria, with the prevalence of 25.7% and 7.0% of
bTB by lateral flow and Ziehl-Neelsen (ZN) staining techniques,
respectively (Agbalaya et al., 2020). Tuberculosis was a major
cause of lung, liver and kidney condemnations followed by
pneumonia at the studied abattoir. We were unable to estimate
specific numbers of organs condemned due to lack of organ
specific data for tuberculosis. However, zoonotic tuberculosis
(TB), caused by Mycobacterium bovis, is a prominent cause of
morbidity and mortality in humans and remains a cause of
concern in livestock and also humans living with HIVV/AIDS
(Abbate et al., 2020). In Nigeria, over 400,000 new cases of
human TB are recorded annually, making Nigeria one of the
countries with high record of the disease globally (Oyejola and
Yusuf, 2021). The eradication of tuberculosis in animals may not
be complete, but much could be done to control the disease by
regular testing and slaughtering of any single animal that tests
positive to tuberculin tests until the entire herd tests negative for
this disease. Reducing the risk to humans is critical and can be
achieved through improved laboratory capacity for prompt
diagnosis of zoonotic TB; enhanced national food safety
standards; the establishment of a TB eradication programme that
involves systematic testing of herds, “test-and-slaughter” of
infected animals and movement restrictions from herds of
positive reactors until declared free from infection in consecutive
whole-herd tests (Abbate et al., 2020). Bovine TB may persist in
livestock in Nigeria if the above recommendations are not
implemented and compensation policy set in place for livestock
farmers. Also, important knowledge gaps in current status and
transmission dynamics of the disease need to be bridged to
enable informed, all-inclusive, and well-directed programs for
effective control of the disease in both human and cattle
populations (Agbalaya et al., 2020). Pimply gut
(Oesophagostomosis) occurred in cattle (prevalence, 3.0%)
followed by goats (prevalence, 2.5%) and sheep (prevalence,
1.6%) slaughtered at the abattoir. It was the leading cause of
intestine condemnation, accounting for 100.0%, (282/282),
77.9% (99/127) and 91.7% partial condemnation in cattle, goats
and sheep respectively. The prevalence corroborates reports
according to Biu et al. (2012) but lower than what was
documented in another study conducted by the same author in
2015 (Biu et al., 2015). Likewise, hydatidosis was lower in this
study for organ condemnations in cattle, goat and sheep, and
similar to a recent study from Ethiopia (Tigabu and Tesfaye,
2020). The low prevalence of oesophagostomosis and
hydatidosis recorded in this study could be due to the use of
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anti-parasitic agents as routine animal health care used by the
farmers. Although, low prevalence was reported for cattle, goats
and sheep in this study, pimply gut and hydatidosis are endemic
in Nigeria and increased efforts to reduce their potential public
health burden is required. Dermatophilosis was recorded only in
cattle with a prevalence of 2.4%. In studies conducted in Zaria,
Northwest and Maiduguri, Northeast of Nigeria, higher
prevalence of clinical dermatophilosis (49.2 % and 15.8%) were
reported (Bala et al., 2011; Babashani et al., 2017). The authors
also showed the specific prevalence was higher in cross bred,
female cattle and during the wet season, this is consistent with
the report of Olaogun and Jeremiah (2018) who also reported that
females (86%) were more infected than males (14%). According
to Akinseye et al. (2016), female animals are generally kept for
an extended period of time providing a longer time of exposure
to pathogens, which could in turn serve as a source of infection
for other animals. Moreover, female cattle are only culled when
there is reduced reproductive performance or as a result of old
age, at which time their risk of exposure would be high
(Akinseye et al., 2016). In addition, the stress associated with
pregnancy as well as calving, which tends to reduce immunity of
female animals, may also explain the higher prevalence usually
recorded among female animals. A total of 4 (0.04%) cases of
brucellosis were reported and total condemnation of the bones
and joints reported. This is lower than previous studies in Nigeria
with higher prevalence of 4.04% in Jigawa, Northwest of
Nigeria; 3.9% as the overall prevalence from northern, southern
and south-western Nigeria and 11.4% in Eruwa, Oyo State,
south-western Nigeria respectively (Mohammed et al., 2011;
Akinseye et al., 2016; Cadmus et al., 2020). Higher prevalence
of brucellosis has been reported in other African countries such
as Somalia (Mohammed et al., 2020) and in Namwala District
Zambia, which was attributed to the fact that the district has the
highest traditional cattle population in Zambia (Mfune et al.,
2020). In another study conducted in Pakistan by Saeed et al.
(2020), a prevalence of 3.23% was recorded in cattle, which was
also higher than what was obtained in the present study. The low
prevalence recorded in the present study may be attributable to
the fact that cases are under reported in the study area. And in
places where cases were reported, the accurate brucellosis
picture is not clearly known because most reports are based on
non-representative laboratory results, which may be attributed to
either lack of access to or limited provision of suitable medical
microbiology laboratory facilities (Prasad et al., 2015). Other
conditions resulting into organ condemnation as reported in this
study such as metritis, abscesses (lungs and liver), nephritis
(kidneys), hepatitis (liver), congestion of the lungs and liver may
need further investigations as to elucidate their specific
aetiology. Similar data from a study conducted in Namibia
indicated possible association with infectious causes and
requiring further laboratory investigations to identify the
aetiology and reduce diseases incidence (Madzingira et al.,
2018). Understanding the underlining causes will enhance the
development of specific mitigation measures especially at the
farm level. There were a few limitations encountered in this
study, though it was cheaper, took limited time to collate abattoir
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records and provided preliminary data as well as focus for the
ongoing food safety intervention research in South-West,
Nigeria. No records on organ condemnation for pigs was
documented by the abattoir in this year. So, the organ
condemnation pattern was not reported in this study. Organ
condemnations in this abattoir like in others across the country
are conducted mainly based on visual inspection by certified
public health veterinarians. No laboratory investigations were
conducted and judgements based on suspicions from gross
pathological lesions, which may result in misclassification of
diseases, underreporting and underestimation of the burden.
Also, records on organ specific condemnations and causes were
inadequate or  unknown except in few pathognomonic disease
conditions such as hydatidosis, fasciolosis, and tuberculosis. The
specific causes of some disease conditions such as abscesses,
hepatitis, nephritis, and pneumonia were unknown and may also
contribute to disease under- reporting. Therefore, outcomes in
this study may not be generalised or be representative of organ
condemnation patterns in other abattoirs in Nigeria.

Conclusion

In this study, the overall organ rejection was highest in cattle than
other food animals slaughtered at the Bodija Abattoir in 2014.
These have both economic and nutritional implications for both
the butchers and meat consumers in Nigeria. Nevertheless,
prevalence of the various conditions and condemnations may
have been underreported due to poor record keeping or
documentation and dependence on gross pathological lesions,
which could have contributed to inadequate diagnosis of
conditions at the abattoir. There is therefore, the need to ensure
laboratories within the abattoirs in Nigeria are fully equipped and
functional to enhance prompt confirmatory diagnosis. Presence
of zoonoses in meat released for consumption is also worrisome.
These diseases are preventable if adequate disease surveillance,
trace back and forward mechanisms and control programs are
implemented at critical control points of the red meat value chain
in the country. Furthermore, adequate compensation of butchers
should be implemented to encourage compliance with public
health veterinarians’ judgements at the abattoirs to ensure public
health safety. A more detailed cross -sectional study of
organ/carcasses over a time period may be necessary to provide
the variable patterns and developmental trends of these
diseases/conditions.
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