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Main causes of cattle slaughter condemnation under the
state sanitary inspection in Bahia, Brazil
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Highlights

The main causes of condemnation were not related to zoonosis.

The main causes involved local condemnation of organs.

Nephritis was the main cause of condemnation.

High rates of non-pathological causes, such as blood aspiration were also observed.
Feira de Santana region was responsible for most of the condemnations.

Abstract

Slaughter condemnations are important sources of information on cattle health and handling. The aim of
this study was to evaluate the main causes of condemnation of cattle slaughter under the state sanitary
inspection by the Diretoria de Inspecao de Produtos de Origem Agropecuaria (DIPA) of Agéncia de Defesa
Agropecuaria da Bahia (ADAB), in Bahia, Brazil. A retrospective data of all cattle slaughtered from 2012 to
2019 was obtained from DIPA — ADAB. During this period, 4,635,615 cattle were slaughtered and 1,452,472
(31.33%) condemnations were registered to have occurred at varying levels in allregions of the state. The more
condemned organs were kidneys and lungs; and the main causes of condemnation were nephritis (11.79%),
congestion (11.20%), emphysema (10.72%), blood aspiration (8.36%), renal cysts (5.75%), and abscesses
(5.71%). However, other condemnation causes such as cysticercosis, fasciolosis, and tuberculosis were
observed at lower rates. Results showed that the main causes of condemnation of cattle slaughter were not
related to zoonotic diseases instead were more involved in partial condemnation of organs.
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Resumo

As condenagdes no momento do abate dos animais sao importantes fontes de informacao sobre a saude
e 0 manejo do rebanho. Por isso, o objetivo deste estudo foi avaliar as principais causas de condenacdes
em bovinos abatidos sob sistema de inspecdo estadual da Diretoria de Inspecao de Produtos de Origem
Animal (DIPA) da Agéncia de Defesa Agropecuéria da Bahia (ADAB), no estado da Bahia, Brasil. O estudo
retrospectivo obteve os dados da DIPA — ADAB e analisou os dados de animais abatidos entre 2012 e 2019.
Nesse periodo, foram abatidos 4.635.615 bovinos e 1.452.472 (31,33%) de condenac¢des foram observadas
em todas as regides variando em diferentes niveis. Os érgaos mais condenados foram rins e pulmoes e
as principais causas de condenacao encontradas foram nefrite (11,79%), congestao (11,20%), enfisema
(10,72%), aspiragao de sangue (8,36%), cistos renais (5,75%) e abscessos (5,71%). No entanto, outras
causas com taxas de condenacdo menores como cisticercose, fasciolose e tuberculose também foram
observadas. Os resultados mostram que as principais causas de condenacao nao estao relacionadas com

doencas com potencial zoonético e levam a condenacgdes parciais das visceras acometidas.
Palavras-chave: Congestao. Enfisema. Inspecao de carnes. Nefrite. Perdas econémicas.

Introduction

Brazil has one of the largest bovine
farms globally. In 2020, the country had a herd
of 217 million heads and official data shows
that Bahia state has the 10" largest cattle herd
in Brazil with approximately 8.2 million animals
distributed across 417 municipalities. In
addition, Bahia state was responsible for 3.7%
of those 32.4 million cattle slaughtered in
Brazil in 2019 (Instituto Brasileiro de Geografia
e Estatistica [IBGE], 2021).

Slaughterhouses prevent the public
from consuming poor-quality meat or meat
that may be infected with zoonotic diseases.
The final quality and safety of the meat
depends on the official inspection system at
the federal, state, and municipal levels. The
guidelines of Brazilian sanitary inspection are
mentioned in the Regulamento da Inspecédo
Industrial e Sanitaria de Produtos de Origem
Animal (RIISPOA) (Decreto n° 9.013, 2017).
The administration of the official sanitary
inspectionserviceinBrazilian slaughterhouses

isregulated by Federal Law No. 7.889 instituted
in 1989, which makes the Ministério da
Agricultura, Pecuaria e Abastecimento (MAPA)
responsible for regulation and inspection
of establishments engaged in interstate or
international commerce. The state secretariats
of agriculture, federal districts, and territories
regulate the establishments carrying out
intermunicipal trade. Finally, products of
animal origin that are subjected to municipal
sanitation can only be marketed locally (Bica,
Copetti, & Brum, 2018).

Slaughtered animals are subjected
to both ante-mortem and post-mortem
inspection procedures according to the
RIISPOA guidelines (Decreto n°. 9.013, 2017).
All livestock presented for slaughter must
undergo ante-mortem inspection, which
involves observing animals at rest and in
motion. During post-mortem inspection,
carcass, carcass parts, cavities, organs,
tissues, and lymph nodes are examined by
palpation and incisions to find lesions (Decreto
n° 9.013, 2017). During both procedures,
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lesions promoted by biological agents
especially with zoonotic potential that may be
hazardous to public health and injuries caused
due to improper handling, including animal
welfare problems, result in direct and indirect
losses due to condemnations.

In Brazil, most of the slaughterhouse
condemnations are due to parasitic lesions,
such as hydatidosis, cysticercosis, and
fasciolosis [4], which are also the reason for
most condemnations in other developing
countries such as Sudan, Iran, and Ethiopia
(Molla, Nazir, Mohammed, & Tintagu, 2020;
Kheder & Mohamed, 2021; Khedri et al., 2021).
However, differentcauses of carcassandorgan
condemnation can show higher condemnation
rates depending on the region of the country,
the sanitary inspection and the technology
used for animal husbandry and handling.
Cysticercosis, hydatidosis, and tuberculosis
are the important causes of condemnation
of cattle slaughter in the states Rio Grande
do Sul (Bica et al.,, 2018; Bem Bidone et al.,
2021) and Minas Gerais (Oliveira et al., 2020).
According to Silva, Groff, Bassani and Pianho
(2016), cachexia was responsible for 24.74%
of the total carcass condemnations in one
slaughterhouse in Parana, Brazil. Emphysema
was the main cause of condemnation in
Garanhuns micro-region (Pernambuco, Brazil)
(Almeida, Silva, Torres, & Franque, 2017). In
Goias state, abscesses and bruises were the
main causes of condemnation (Lima et al.,
2019).

However, no studies have been
conducted to compile the information and
interpretation data of the main causes of
carcass and organ condemnation in the state
of Bahia, Brazil. The aim of this study was to
evaluate, retrospectively, the main causes of
carcass and organ condemnation during the

post-mortem inspection of carcasses of cattle
slaughtered under state sanitary inspection in
the state of Bahia between 2012 and 2019.

Materials and Methods

An eight-year (2012-2019)
retrospective study was conducted to collect
data on slaughtered cattle and causes
of total and partial carcass and/or organ
condemnations from slaughterhouses in
Bahia, subject to the state sanitary inspection.
Informationforthe same was obtained fromthe
DIPA. Each carcass and organ were thoroughly
examined through inspection, palpation, and
incision, following the regulations set by the
state inspection service of Bahia under the
Law No. 12,215 and Decree No. 15,004, which
were based on RIISPOA revoked in 2017 by
Decree No. 9,013 (Decreto n°. 9.013, 2017).
Official veterinarians recorded information on
condemnationrates on standard DIPA forms at
the time of slaughtering. In the obtained data,
lesion locations and their results (partial or
total condemnation) were not specified. Data
was compiled in 14 administrative regions
defined by the DIPA, encompassing 417
municipalities. Data was tabulated in Microsoft
Excel (Microsoft Office®) and analyzed in a
descriptive way using relative and absolute
frequencies of condemnation. Causes of
condemnation of cattle slaughter under state
sanitary inspection were considered relevant
when rates greater than 10% were observed
in at least one of the years analyzed.

Results and Discussion

Data on the number of cattle
slaughtered and condemnations over the
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eight years (2012-19) are displayed as
numbers and percentages in Table 1. A
total of 4,635,615 cattle were slaughtered
in Bahia, between 2012 and 2019, under the
state sanitary inspection. In the same period,
3,306,871 cattle were slaughtered in Bahia
under the federal sanitary inspection (Sistema
de Informacdes Gerenciais do Servico de
Inspecao Federal [SIGSIF], 2021).

The regions of Feira de Santana
(22.37%), Ribeira do Pombal (19.86%), Vitoria
da Conquista (15.66%), and Simdes Filho
(15.64%) accounted for 73.53% of cattle
slaughtered under state sanitary inspection.
These regions are characterized by a high
population density and consequently, high
demandformeat.Otherregionswithlowerrates
of cattle slaughtered are Barreiras (8.11%),
ltabuna (6.50%), Miguel Calmon (2.97%), Santa

Table 1

Maria da Vitoria (2.75%), Guanambi (2.24%),
Juazeiro (1.56%), Teixeira de Freitas (1.28%),
Itaberaba (0.80%), Paulo Afonso (0.24%), and
Jequié (0.03%). In the same period, a total
of 1,452,472 condemnations were done,
representing 31.33% of the total slaughtered
animals (Table 1). In addition, it was observed
that the number of slaughtered animals
increased over the years, with 2017 having
the highest number. Conversely, the rates of
condemnation decreased from 62.58% in
2013 to 9.04% in 2017. Better conditions of
cattle husbandry associated with investment
in health and animal welfare procedures and
training of slaughterhouse workers might be
responsible for this decrease in condemnation
rates. Livestock is an important economy
sector of Bahia. Lower rates of condemnation
of cattle slaughter imply lower economic loss.

Average rates of cattle slaughtered under state sanitary inspection in the state of Bahia, Brazil and

condemnations found between 2012 and 2019

Year Slaughtered animals
2012 469,181

2013 598,231

2014 597,063

2015 500,787

2016 578,668

2017 672,007

2018 658,175

2019 561,503

Total 4,635,615

Condemnations %
235,076 50.10
374,359 62.58
331,746 55.57
208,770 41.69
87,019 15.04
60,762 9.04
81,692 12.41
73,048 13.00

1,452,472 31.33
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The retrospective study revealed that
main causes of condemnation, especially
affecting organs like kidney and lungs, are
nephritis (171,313 condemnations; 11.79%),
congestion (162,651; 11.20%), emphysema
(155,637; 10.72%), blood aspiration (121,441;
8.36%), urinary cists (83,544; 5.75%), and
abscess (82,986; 5.71%) that showed rates
of condemnation higher than 10% in at least
one of the years analyzed (Table 2). The results
showed that the main causes of condemnation
were not related to zoonotic diseases with
considerable impact on public health, and
were generally local lesions. This is probably
due to the efforts made by the Brazilian
authorities in controlling infectious diseases
such as brucellosis and tuberculosis, which are
being monitored since 2001 by the National
Program for the Control and Eradication of
Animal Brucellosis and Tuberculosis, and was
recently revised by the normative instruction
No. 10 dated 3rd March 2017. According to
Ferreira et al. (2016), the program resulted in
the initiation of a series of structuring actions,
especially those involved in accreditation
of veterinarians to perform diagnostic tests
and official control of all batches of vaccines
against brucellosis produced by private
laboratories, and alarge volume of high-quality
epidemiological data was produced. All these
improvements resulted in better sanitary
conditions of the cattle and consequently in
fewer condemnations due to these diseases.
In addition, in a local context, ADAB has

been conducting a surveillance program for
monitoring tuberculosis in slaughterhouses
under state sanitary system inspection
since 2015, with the aim of eradicating the
tuberculosis in Bahia (Agéncia Estadual de
Defesa Agropecuaria do Estado da Bahia
[ADAB], 2015).

According to the data available at
Sistema de Informacbes Gerenciais do
Servico de Inspecédo Federal (SIGSIF), in
cattle slaughtered during the period between
2012 and 2019 under the federal sanitary
inspection, nephritis was responsible for
101,863 condemnations, congestion for
391,561, emphysema for 214,797, blood
aspiration for 129,463, urinary cists for
85,639, and abscess for 60,908 (SIGSIF, 2021).
These results indicate that the main causes of
condemnation of cattle slaughter under the
state sanitary inspection also have a great
impact on cattle slaughter under the federal
sanitary inspection in Bahia.

The main causes of condemnation
observed in the years analyzed affect the
organs resulting in their total condemnation.
Even organs of lower commercial value
are an important protein source, especially
for low-income population (Fruet et al.,
2013). In addition, the organs may be part
of meat product's formulation. High organ
condemnation rates result in reduction of
meat industry profitability.
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Table 2

Average rates of nephritis, congestion, and emphysema condemnation in cattle slaughtered between
2012 and 2019 in the state of Bahia, Brazil under the state sanitary inspection

Condemnations

Nephritis Congestion Emphysema  Blood aspiration  Renal cysts Abscess

Total % Total % Total % Total ) Total % Total %
2012 29,401 1251 28,805 1225 29,257 1245 25,025 10.65 11,717 498 11,091 4.72
2013 49921 13.34 40,625 10.85 39,613 1058 33211 8.87 19531 522 15884 4.24
2014 36,117 1089 32,728 987 37,580 11.33 30,163 9.09 15454 466 13903 4.19
2015 27,730 13.28 22,978 11.01 22,693 1087 14378 6.89 14,165 6.78 12,878 6.17
2016 8825 10.14 9,461 10.87 8,027 9.22 5,844 6.72 9,158 10.52 5,759 6.62
2017 5428 893 7951 13.09 4923 810 3,993 6.57 4,626 7.61 6,931 11.41
2018 7,529 9.22 10,287 1259 7,250 887 4,317 528 4,678 573 8941 10.94
2019 6,362 8.71 9816 1344 6,294 862 4510 6.17 4,215 577 7,599 10.40
Total 171,313 11.79 162,651 11.20 155,637 10.72 121,441 836 83544 575 82986 5.71

Nephritis (11.79%) was the main (Table 2). The rates of condemnation for that

cause of condemnation in cattle slaughtered
under state sanitary inspection in Bahia
from 2012 to 2019 (Table 2). Condemnation
rates of nephritis fluctuated throughout the
years, but were higher than 10% between
2012 and 2016. Nephritis is an inflammatory,
degenerative kidney disease that is often
referred to as "white spotted kidney". The
lesion is characterized by irregular greyish-
white areas measuring up to 5 mm, generally
associated with infections by Lesptospira
spp or other bacteria (Azizi, Kheirandish, &
Rahimi, 2014). This is a nonspecific lesion,
and according to the RISPOA, kidneys with
nephritis should be completely condemned
on post-mortem inspection and possible
causes should be investigated (Decreto n°.
9.013, 2017). Mummed and Webb (2015) also
reported nephritis as the reason for 10.94% of
the kidney condemnations in Ethiopia.

The second main cause of
condemnation in cattle between 2012 and
2019 in Bahia state was congestion (11.20%)

lesion were quite similar throughout the years
and were between 9.87% (2014) and 13.44%
(2019). Congestion is characterized by blood
accumulation in an organ and generally
involves hepatic lesions associated with heart
failure. Other organs can also be affected
by congestion lesion, such as the kidneys.
However, the obtained data does not stipulate
the exact organsinvolved in the condemnation
rates. Lung congestion was responsible for
10.90% of lung condemnations in Parana
state, Brazil [19]. On the contrary, liver
congestion was responsible for 0.1 to 0.5% of
condemnations in Sudan [6].

According to Table 2, emphysema
was responsible for 155,637 (10.72%)
condemnations in cattle slaughtered under
state sanitary inspection in Bahia between
2012 and 2019. The incidence of emphysema
was higher in 2012 (12.45%) and decreased
over the years analyzed. The lowest rate of
condemnation by emphysema was noted in
2017 (8.10%) (Table 2). Pulmonary emphysema
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refers to an excessive abnormal permanent
accumulation of air in the lungs. Historically,
emphysema has been directly associated with
acute bovine pulmonary emphysema which is
caused by pneumotoxins from the forage.

Emphysema is also a secondary
condition resulting from airflow obstruction in
the lungs due to bronchopneumonia or agonic
breathing on the moment of stunning (Almeida
et al., 2017). Then, the reason of emphysema
should be properly investigated between
pathologic and failures during the slaughter
process. Emphysema was also reported as
the main cause of lung condemnation in cattle
slaughtered in Ethiopia (18.93%) (Mummed
& Webb, 2015), in Garanhuns, Pernambuco
state (48.37%) (Almeida et al., 2017), under
federal sanitary inspection in Parana state
(33%) (Marino et al, 2016), and under
municipal sanitary inspection in Santa Maria,
Rio Grande do Sul state (11.96%) (Fruet et
al., 2013). However, according to (Fruet et al.,
2013) due to low commercial value of lungs,
condemnations do not result in high economic
losses.

Blood aspiration was the cause of
8.36% of condemnation cases in cattle
between 2012 and 2019 (Table 2). The rates of
condemnation showed a declining trend over
the years, with rates varying from 10.65% in
2012t05.28%in2018and6.19%in2019(Table
2). Blood aspiration is an indicator of stress as
the animal agonizes while trying to breathe
after its neck has been cut. Furthermore, this
lesion could occur due to failure in the bleed-
out process leading to injuries in trachea
(Marino et al., 2016). This post-mortem lesion
is associated with animal welfare problems
and its reasons must be properly investigated.
Probably, the trend of decline in blood
aspiration rates of condemnation observed

in this study (Table 2) was the consequence
of training the slaughterhouse workers over
the years. Higher rates of condemnation due
to blood aspiration were reported by Marino
et al. (2016) in slaughterhouses under federal
sanitary inspection (34.60%), while lower rates
were found by Fruet et al. (2013) (10.05%) and
Dantas, Pimentel, Cdmara, Batista and Dias
(2015) (12.30%) in slaughterhouses under
municipal sanitary inspection.

Renal cysts were responsible for 5.75%
of condemnations in cattle slaughtered under
state sanitary inspection in Bahia. The rate of
condemnation was higher in 2016 (10.52%),
while that of the remaining years analyzed were
between 4.66 and 7.61% (Table 2). Renal cysts
are round pouches of fluid that form on or in
the kidneys and are associated with disorders
that may impair kidney function. Renal cysts
related to condemnation of slaughtered cattle
during the period analyzed were properly
differentiated from hydatid cysts during post-
mortem inspection. In general, presence of
cysts are local lesions, but may led to total
condemnation of kidneys (Decreto n°. 9.013,
2017). However, low economic losses are
observed because of low commercial value of
the kidneys.

Finally, condemnation rate of 5.71%
was found for abscess in cattle slaughtered
under state sanitary inspection in Bahia
between 2012 and 2019. According to Table
2, atrend of increasing rates (higher than 10%)
were observedin 2017, 2018, and 2019 years.
Abscess can be found in any part of the organ
and/or carcasses. They are characterized by
the accumulation of pus due to the presence
of pyogenic bacteria and is most often
because of secondary bacterial infection.
In addition, abscesses may discharge the
creamy pus leading to carcass and/or organs
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contamination. In this study, data available do
not differentiate between abscesses found on
carcass and in the organs. The values shown
in Table 2 were related to the total abscesses
found in the analyzed period (2012-2019).

According to Assis, Rezende-
Lago, Marchi and D'Amato (2011), partial
condemnation of carcasses due to abscesses
caused by vaccinations and medications are
the main causes of economic losses in packing
plants in Brazil. The Brazilian law states that
organs or carcasses exhibiting abscesses
or suppurative lesions must be removed and
only the affected organs and parts shall be
condemned. In addition, carcass or parts
thereof, which are accidentally contaminated
with pus, shall also be condemned (Decreto
n° 9.013, 2017). According to Lima et al.
(2019), 45% of 1,730 half carcasses evaluated
in a packing plant in Goias state, Brazil, had
abscesses restricted to the forequarter,
specifically in the chuck, shoulder, hump, and
neck areas. In addition, lung abscesses were
reported in levels between 2 and 3% in other
studies in South Africa (Jaja, Mushonga, Green,
& Muchenje, 2016) and were associated with
pneumonia, penetration of lungs by foreign
objects, and parasitism (Fekadu, Legesse,
& Tesfaye, 2012). Abscesses were also
reported as one of the major reasons for liver
condemnation in Sudan, with rates between
6.3 and 8.0% (Kheder & Mohamed, 2021).

Other important causes of
condemnation that might have an impact on
the public health and the economy was also
observed at lower rates. Further studies are
ongoingto analyze the impact of cysticercosis,
tuberculosis, and fasciolosis condemnations
in cattle slaughtered under state sanitary
inspection in Bahia, Brazil.

Conclusion

Nephritis, congestion, emphysema,
blood aspiration, renal cysts, and abscesses
result in condemnation of cattle slaughtered
under the state sanitary inspection in Bahia,
Brazil, between 2012 and 2017. The results
showed that the main causes of condemnation
were not necessarily related to zoonotic
diseases but were usually local lesions.
Condemnation data from the official state
sanitary inspection was an important tool for
controlling diseases and improving husbandry
and handling of cattle, with a focus on animal
welfare.
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