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ABSTRACT   

Bovine tuberculosis (BTB) is one of the most recognized endemic 
zoonotic diseases in the world, including Egypt. Mycobacterium bovis belongs to 
the strain of Mycobacterium TB complex, which is the main cause of bovine 
tuberculosis, which spreads via inhalation of infected droplets or consumption of 
infected food and water. Bovine tuberculosis causes severe economic loss, which 
has major implications on animal health, ranging from decreased milk output, 
weight losses, infertility, meat condemnation or even mortalities. Antemortem 
and postmortem examinations are used for the diagnosis of bovine tuberculosis. 
Antemortem procedures rely on either cellular or humoral immunological 
responses, whereas postmortem diagnosis is based on proper visual inspection 
and palpation. The tubercles are mainly found in lymph nodes, notably those in 
the bronchial, retropharyngeal, and mediastinal regions, with some exhibiting 
cheesy material when cut during meat inspection processes on animal carcasses 
at slaughterhouses. However, the bacteria can also spread throughout the blood, 
cause a systemic infection, and damage other organs. The histopathological 
examination is distinguished by the granuloma formation, including central 
necrosis, chronic inflammatory cell aggregation, mineralization, and peripheral 
fibrosis. Other diagnostic tests, such as bacterial isolation and PCR, are necessary 
to establish a final diagnosis. Vaccination, hygienic measurements and proper 
diagnosis are critical for preventing and controlling TB in humans and animals.  

Key wards: Bovine tuberculosis; Mycobacterium bovis, Zoonosis, Diagnosis, 

Pathological examination.  

INTRODUCTION  

History of bovine tuberculosis   

Tuberculosis has been 

recognized from thousands of years 

and affects many mammals. It is 

considered the greatest cause of 

deaths in the last 200 years when 

compared to other dangerous such as 

AIDS, cholera, influenza, malaria, 

plague, and smallpox (Donoghue et 

al., 2017; Elsayed and Amer, 2019). 

Bovine tuberculosis is a zoonotic 

chronic bacterial infectious disease 

that negatively affects both human 

and animal health (Jolma et al., 2021) 

due to lower milk and meat 

productivity, costs associated with 

testing and slaughter, the culling of ill 

animals, carcass condemnation and 

international trade restrictions 

(Algammal et al., 2019). It is caused 

primarily by M. Bovis and 

infrequently by other pathogenic 
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mycobacteria (Borham et al., 2022). 

The bacillus that causes tuberculosis 

in humans, (Mycobacterium 

tuberculosis), was found by Koch 

(1882), whereas Mycobacterium 

bovis was discovered by Smith 

(1898).   

Classification of mycobacteria  

Mycobacterium is a member 

of the order Actinomycetales and the 

family Mycobacteraceae (Pfyffer, 

2015). A multitude of characteristics, 

including growth rate and 

pathogenicity, are used to classify 

organisms within the genus. It is 

categorized into three types based on 

its pathogenicity: (1) Mycobacterium 

tuberculosis Complex (MTBC) 

(Obligatory pathogens); (2) 

Mycobacterium other than 

tuberculosis (MOTTs), a large group 

of potentially pathogenic 

mycobacteria, such as the 

Mycobacterium avium complex, 

which can cause a variety of clinical 

diseases in both humans and animals; 

and (3) Mycobacterium leprae 

(saprophytic bacteria) (Stanford, 

2012).               

Obligatory pathogens are 

members of the Mycobacterium 

tuberculosis complex (MTBC) group, 

which also includes Mycobacterium 

tuberculosis, Mycobacterium bovis, 

Mycobacterium caprae, 

Mycobacterium africanum, 

Mycobacterium canetti, 

Mycobacterium microtti and 

Mycobacterium pinnipedii (Santos et 

al., 2020).  

The potentially pathogenic 

mycobacteria which includes 

mycobacterium avium subspecies 

avium and mycobacterium avium 

subspecies Para tuberculosis, are 

members of the mycobacterium other 

than tuberculosis (MOTTs) group 

(Choi et al., 2018). A great majority 

of mycobacteria discovered in the 

nature are saprophytic like 

Mycobacterium leprae, 

Mycobacterium gordonae, 

Mycomacterium fortuitum, 

Mycobacterium ulcerans and M. 

septicum have all been linked to 

human and animal disorders (Ashbolt 

et al., 2015).  

Cellular morphology of mycobacteria  

Mycobacteria are slender, 

straight or slightly curved, non-

motile, non-capsulated, slow 

growing, obligate aerobic rods that 

measure 0.2-0.6 µm by 1.0-10 µm. 

The waxy shell (capsular structure) of 

mycobacteria makes it challenging 

for the host's defense mechanisms to 

get rid of them, resulting in a 

persistent, progressive illness, As 

well as act as a protective effect 

against antibiotic. (Batt, et al., 2020). 

The pathogen has several distinct 

properties because of its complex cell 

wall, including: Acid  fastness due to 

increase amount of lipid and mycolic 

acid, Glycolipid complexes play an 

essential role in granuloma 

development, The lipid layer's 

hydrophobic characteristics make it 

resistant to chemical agents and 

difficult to stain with standard 

procedures (Kuria et al., 2019).  

Susceptible Hosts and Reservoirs   

Mycobacterium bovis is the 

main pathogen among mycobacteria, 

infecting many species including 

humans, cattle, buffalo, camel, sheep, 

goats, and pigs, with horses having a 

high natural resistance (Refaya et al., 

2020). Mycobacterium bovis has also 

been found in elephants, 

rhinoceroses, foxes, monkeys, 

opossums, bears, warthogs, and large 

cats (Alemu et al., 2016).  

Mycobacterium bovis and 

Mycobacterium caprae are the two 

most frequent tuberculosis pathogens 

in goats and sheep with just a few 
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cases caused by M. tuberculosis 

(Didkowska et al., 2021). When the 

granulomas develop in goats, they 

resemble human tuberculosis in terms 

of their cavernous nature and 

liquefactive necrosis (Guta et al., 

2014). Although Mycobacterium 

tuberculosis is the most prevalent 

cause of tuberculosis in humans, M. 

bovis can also infect people (Zoonotic 

tuberculosis) (Oleo-Popelka et al., 

2017). 

Source of infection, Mode of 

transmission and risk factors 

The environment has a large 

impact on mycobacterium 

tuberculosis complex transmission 

such as close contact between 

animals happens during the milking 

station, as well as in drinking and 

eating troughs (Ghodbane et al., 

2014). The infected dust particles or 

aerosols from coughing or sneezing 

animals with open tuberculosis are 

the main sources of infection in cattle 

(Bhembe et al., 2017). 

Additionally, it's important to 

note that oral transmission of bovine 

tuberculosis to calves occurs when 

they nurse from sick cows that 

excrete mycobacterium in their milk 

(Serrano et al., 2018).  Dogs and cats 

are more likely to become infected 

through oral transmission due to their 

habits (drinking infected milk, 

feeding on infected carcasses, or 

coming into contact with infected pus 

secreted through open lesions) 

(Fitzgerald et al., 2016). 

Consumption of polluted feed 

and water is considered to be another 

mode of transmission and also results 

in non-pulmonary form of the disease 

(Sa'idu et al., 2015). Cutaneous 

infection, vaginal infection during 

coitus, placental or umbilical 

infection, and transmission via udder 

diseases are some more atypical 

routes of infection (Constable et al., 

2017). As well as Mukherjee et al. 

(2018) confirmed that humans act as 

a source of infection for cattle when 

discovered identical Mycobacterium 

tuberculosis spoligotypes in peoples 

and neighboring animals. 

Many risk factors were 

responsible for occurrence of disease 

in animals including cow breed and 

age, Furthermore, host-independent 

characteristics such as herd size, 

management practices, and cattle 

purchasing (Aliraqi et al., 2020). 

Pathogenesis of TB 

Inhalation of infected droplets 

expelled from the lungs is the main 

route of TB infection; however, the 

bacteria can also be ingested via 

contaminated milk, water, or food. 

When infection occurs via aerosol 

exposure, some bacilli pass beyond 

the upper respiratory tract and are 

deposited in terminal bronchioles and 

alveoli where they are phagocytosed 

by resident alveolar macrophages 

causing primary tuberculosis and the 

development of the disease's 

granuloma or tubercle (Yadav and 

Prakash, 2017). 

Mycobacteria-infected 

macrophages can then enter the 

circulatory and lymphatic systems, 

inducing lymphocytic sensitization to 

mycobacterial antigens. At that point, 

lymphocytes and macrophages form 

granulomas around the mycobacteria, 

effectively "walling off" the 

mycobacteria. Mycobacteria enter a 

dormant state in order to survive in a 

variety of environments, including 

lung tissue, lymph nodes, bone, and 

other organs. The mycobacteria 

circulate further in animals leading to 

multi-organ system infections 

(Jemberu et al., 2015). 

The two stages by which 

bovine tuberculosis spreads in the 
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body are the primary complex and 

post primary dissemination. The 

primary complex composed of the 

original lesion at the site of invasion 

and the adjacent lymph node, 

Infection by the oral route can lead to 

a primary complex in the pharynx or 

mesenteric lymph nodes. Bacilli 

within the lesion are unable to 

proliferate and may lay dormant for 

years, resulting in a latent infection. 

This is referred to as the infection's 

non-replicative persistence phase 

(Domingo et al., 2014). 

The previously pathogen is 

reactivated in certain animals, tissue 

destruction develops, and the 

tuberculous lesion enlarges resulting 

in a caseated, necrotic, mineralized, 

and fibrosed lesion that can be 

chronic or secondary in nature. When 

the immune response is inadequate, 

mycobacteria spreads through the 

blood or lymphatic system, resulting 

in the generalization form (acute 

miliary tuberculosis) (Constable et 

al., 2016). 

Caseous necrosis results from 

the cellular hypersensitivity that 

follows, which causes cell death and 

tissue damage. In some cases, 

liquefaction and cavity development 

are brought on by enzymatic effect on 

lipids and proteins, and the bacteria 

grows uncontrollably within these 

holes. By rupturing the bronchi's 

cavities, bacteria disseminated as 

aerosols. Like acute miliary TB, 

bacteria-containing macrophages can 

migrate via systemic pathways 

causing lesions in a variety of tissues 

including the pleura, peritoneum, 

liver, kidney, spleen, skeleton, 

mammary glands, reproductive tract, 

and CNS (Flynn et al., 2011). 

Diagnosis 

Case history, clinical and 

post-mortem observations, 

intradermal tuberculin skin tests, 

meat inspection at the abattoir, and 

histological examination are 

commonly used to diagnose the 

disease in exposed animals, primarily 

cattle, buffalo, and sheep. Polymerase 

chain reaction, culture, and 

biochemical assays are used to 

conclusively diagnose members of 

the Mycobacterium genus (Oreiby et 

al., 2015). 

Ante-Mortem diagnosis of bovine 

tuberculosis 

A) Field test (Tuberculin skin test) 

(TST) 

The single intradermal 

tuberculin skin test (SITT) comprises 

intradermal injection of tuberculous 

antigen (mainly by purified protein 

derivatives) and measuring skin 

thickness after 72 hours. A different 

kind of tuberculin test is the single 

comparative intradermal tuberculin 

skin test (SCITT), that increases 

tuberculin skin test specificity by 

utilizing both avian and bovine 

purified protein derivatives for 

preventing non-specific 

Mycobacterium avium complex 

reactions (Jaroso et al., 2010). 

Egypt's general veterinary 

organizations do not use SCITT 

because they receive insufficient 

resources. The owners of certain 

herds are the only ones that use it 

privately (Klepp et al., 2019). 

The purified protein 

derivatives (PPD) are administered to 

the caudal fold of the tail in North 

America, whereas it is administrated 

into the mid-cervical region in many 

other countries, including Egypt 

(cervical intradermal test). The PPD 

injection causes localized vascular 

dilatation, deposition of fibrin 

network, and the accumulation of 

various inflammatory cells, which 

results in local skin swelling by 
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stimulating the cell mediated 

immunity and sensitizing T 

lymphocytes (Vordermeier et al., 

2016). 

OIE (2005) established the 

standard tuberculin skin test methods. 

(1) Shaving and clipping are done at 

the injection site. (2) Measure a fold 

of skin in the area where the hair was 

trimmed using a calliper. (3) The 

dosage is given by obliquely inserting 

a graded tuberculin syringe with a 

tiny needle that has a bevel edge into 

the skin, the highest dose of bovine 

PPD that is suggested is 2000 IU. (4) 

Correct intradermal injection is 

indicated by the feeling of a pea-sized 

expansion at the injection site. (5) 

There should be a 12 to 15 cm gap 

between each injection. (6) The size 

of the skin folds is determined again 

after 72 hours by the same operator. 

When the swelling is higher than 4 

mm, it is considered positive; when it 

is less than 3 mm, it is regarded 

negative, and suspected when it 

ranges from 3 - 4 mm (Elnaggar et 

al., 2017). 

Tuberculin skin test, despite 

its extensive use, has substantial 

drawbacks: (1) Difficulty level. (2) 

Interpretation is subjective and 

depends on the operator. (3) Non-

Visible Lesions (NVL) are false 

positive reactions that occur when 

animals test positive for TST but do 

not display PM lesions or positive 

culture. (4) False negative reactions 

especially when administered late in 

the course of the disease (In serious 

and extensive cases), Furthermore, 

until 3-6 weeks after infection, false 

negative results are given. This is 

referred to the pre-allergic phase 

(Broughan et al., 2016). The strength, 

purity, and dose of the PPD, the 

location of the injection, incorrect 

data interpretation, and the genetic 

make-up of the animal are all factors 

that influence TST accuracy (Borham 

et al., 2021). 

Gamma interferon assay is an 

in vitro test performed on a 

heparinized blood sample from the 

tested animal. It has advantages over 

the single intradermal tuberculin test, 

being more sensitive and could be 

repeated frequently without the need 

to wait for a desensitization period. In 

addition, it is not used only for 

tuberculosis, but also for 

tuberculosis-like diseases such as 

pseudotuberculosis of sheep (Oreiby 

and Hegazy, 2016). 

B) Clinical signs 

Clinical symptoms may differ 

based on the location of the infection, 

the amount of infection, the severity 

of the infection, the host's immune 

capacity, and external stimuli (El-

Sawalhy, 2012). 

Many animals with 

tuberculosis appear clinically normal 

and there are few early clinical signs 

of the disease. Emaciation over time, 

a low-grade fluctuating temperature, 

weakness, and appetite loss are 

among late-stage signs.  As well as 

the bronchial LN enlargement can 

cause dyspnea due to airway 

constriction, whereas involvement of 

the retropharyngeal LN resulting in 

eructation, dysphagia and noisy 

breathing. Additionally, ruminal 

tympani, both recurring and 

permanent, is frequently associated 

with mediastinal LN enlargement. As 

a result of gastrointestinal system 

involvement, there may be diarrhea 

or constipation (Belinda and Erin, 

2018). 

Mammary tuberculosis has 

been seen in a variety of animals and 

accompanied by severe induration 

and chronic mastitis, which often 

starts in the upper udder and 

progresses to the supra mammary 
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LN. Infertility can be caused by 

tuberculous metritis, which is 

characterized by suppurative vaginal 

discharge, vaginitis, and, in rare 

cases, tuberculous orchitis. 

Additionally, the military tuberculosis 

can cause abrupt or subacute death 

(Thoen et al., 2016). 

Postmortem diagnosis of bovine 

tuberculosis 

In endemic locations, 

postmortem inspection is an 

important component of BTB 

management efforts, allowing 

infection to be found in either 

routinely slaughtered animals or 

tuberculin test reactors (Pascual-

Linaza et al., 2017). Aboukhassib et 

al. (2016) reported that only about 

47% of presumptive lesions were 

discovered during standard 

postmortem meat inspection. The 

lymph nodes, organs, and the seven 

lobes of the two lungs were all 

thoroughly checked. Under bright 

light, the sliced surfaces were 

evaluated for evidence of a caseated 

material, pus and nodules. If any of 

the organs had obvious BTB lesions, 

the entire carcass was labeled and 

rejected. 

The diameter of cattle lesions 

can range from 1 mm to more than 10 

cm. It is possible to have a single 

lymph node lesion or a main 

complex, which involves lesions in 

both the organ and its associated a 

lymph nodes. The majority of lesions 

develop as dry and firm yellowish 

caseous nodules (Parkale and 

Kulkarni, 2011). Calcification is 

common, especially in lymph nodes, 

and a gritty sensation and grating 

sound suggest its presence when the 

lesion is sectioned. Many tubercles 

can form on the pleural or peritoneal 

surfaces as a result of one or more 

neighboring tubercles developing and 

merging. Metastases produce a huge 

number of tubercles that are all of the 

similar size (Paylor, 2014). 

Tubercles are found in lymph 

nodes, notably those in the bronchial, 

retropharyngeal, and mediastinal 

regions. They are also common on 

the surfaces of the lung, spleen, liver, 

heart, kidney, and body cavities with 

some exhibiting cheesy material 

when cut. Certain lesions emerge as 

abscesses with yellowish pus in 

general. The pus is creamy to orange 

in color and fluctuates in viscosity 

from thick cream to crumbled cheese 

(Ahmad et al., 2017). 

If miliary tuberculosis was 

found in several lymph nodes, the 

entire carcass was condemned, Acute 

miliary tuberculosis is distinguished 

by the presence of numerous tiny 

nodules of the same age and size that 

resemble millet seeds and observed in 

various organs in disseminated cases. 

Also, dissemination to the serous 

membranes with many microscopic 

tubercles that resemble pearls, may 

develop (Genzebu et al., 2018). 

Histopathological examination of 

bovine tuberculosis 

Canal et al. (2017) identified 

the distinctive histological 

appearance of granulomatous lesions, 

that can microscopically divided into 

four stages (stages I–IV). Lesions of 

stage I of TB granuloma (non-

necrotizing granuloma) revealed focal 

proliferation of epithelioid 

macrophages and dispersed 

lymphocytes with or without 

langhans cells as well as the absence 

of necrosis. Stage II of TB granuloma 

has nodular to irregular 

accumulations of lymphocytes, 

plasma cells, macrophages, and giant 

cells with mild central necrosis. Stage 

III of TB granuloma (Solid or 

Necrotic stage) were more regular in 

structure and appeared as 
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encapsulated granulomas with central 

eosinophilic necrosis. Stage IV of TB 

granuloma (Necrosed and 

mineralized stage) (Caseo calcerous 

stage) involving calcification and 

fibrosis. 

Chronic tissue damage 

disrupts the physiological processes 

of injury and repair, resulting in 

fibrosis. Granuloma encapsulation 

can help with infection control, 

isolating and inhibiting mycobacteria 

spread, and separating the lesion from 

healthy tissue (Warsinske et al., 

2017). 

Dystrophic calcification is a 

pathogenic process associated with 

intra- and extracellular calcium salt 

formation at necrotic sites. On H&E-

stained slices, the calcified lesions are 

dark blue to purple color (Myers et 

al., 2012).  

As granulomas grow and time 

passes after infection, the necrotic 

caseum can be changed from 

semisolid to liquid, most likely due to 

the action of multiple proteases and 

nucleases. Necrosis can cause holes 

in the lung parenchyma by infecting 

the bronchi or bronchioles (Hunter, 

2011). Michelet et al. (2018) 

described that the histopathological 

examination is simple, quick, and 

inexpensive for detecting 

mycobacteria, but it lacks specificity 

because it can also find other bacteria 

such as Rhodococcus equi, which can 

cause non-specific TB lesions and has 

a histological profile that is difficult 

to distinguish from M. bovis. As a 

result, Ziehl-Neelsen (ZN) staining in 

microscopy is used to identify acid-

fast microorganisms, most notably 

mycobacteria, and can improve 

tuberculosis (TB) diagnosis accuracy. 

The Zeihl-Neelsen method is 

often employed for staining the 

mycobacterium. The smears are 

heated in the same way that basic 

fuchsin exists, soaked with 20% 

sulphuric acid and left for 1 minute to 

decolorize the carbol fuchsin stain. 

Counter stains such as malachite 

green or methylene blue are regularly 

utilized. An ordinary light microscope 

is used to examine the stained slides 

for the presence of acid-fast bacilli, 

which appear as red bacillary cells 1-

3 microns in length that occur 

individually or in clumps (Patterson 

and Grooms, 2000). 

Molecular diagnosis for detecting 

mycobacterial infections 

Bovine tuberculosis is 

frequently diagnosed using direct 

polymerase chain reaction which 

have a number of benefits, including 

rapid, accurate diagnosis, effective 

management, overcoming the lack of 

specificity of other conventional 

methods like histopathology, also 

showing great promise in 

epidemiological studies. It has 

allowed for diagnosis in some species 

in less than 48 hours, although the 

presence of inhibitors in tissue 

samples may restrict its usefulness 

(Algammal et al., 2019).  

The first and most important 

stage in the PCR process is the 

extraction of DNA from 

mycobacterial cells, which produces 

sufficient pure DNA for a successful 

PCR test. Direct extraction of DNA is 

possible from growing colonies or 

tissue samples. Growing colonies 

have a larger bacterial burden than 

tissues, which makes DNA extraction 

easier, Furthermore, developing 

colonies are frequently less polluted 

than tissues (Cedeño et al., 2005). 

Mycobacterial DNA is 

extracted using a number of physical 

and chemical techniques. One 

physical method used to extract DNA 

from mycobacteria is boiling. Heating 
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to 100 °C in the appropriate buffer 

destroys the connections between the 

lipids in the cell wall, allowing for 

effective DNA extraction. 

Furthermore, it is a fast, simple, and 

low-cost method of extracting DNA 

from cultures but not clinical 

specimens. A chemical technique, on 

the other hand, is phenol extraction. 

Because of phenol's strong 

proteolytic, corrosive, and caustic 

properties, proteins and lipids become 

solubilized and denaturized, 

damaging mycobacteria cell walls. 

Furthermore, because it has the same 

properties as phenol, the chloroform 

utilized in this method amplifies the 

phenol's impact (Ruqaya et al., 2014).  

Mycobacteria detection in clinical 

specimens through DNA 

amplification by PCR with the target 

gene expressing 16S rRNA. 

Mycobacterial nucleic acids were 

amplified genetically, then screened 

using genus-specific probes, and 

lastly separated into species using 

highly discriminating probes or 

nucleic acid sequencing (Kirschner et 

al., 1996). 

Mycobacterium bovis were 

discovered using primers targeting at 

the mpb64, mpb70, hsp65, 16S 

rRNA, or IS6110 insertion sequences 

after DNA extraction. Direct 

identification of mycobacterium 

bovis in tissue specimens was made 

possible by employing the PCR 

method to amplify the essential DNA 

sequences, which has been shown to 

give rapid diagnosis of a number of 

diseases. Mycobacterial nucleic acids 

were amplified genetically, then 

screened using genus-specific probes, 

and lastly separated into species using 

highly discriminating probes or 

nucleic acid sequencing (Ramadan et 

al., 2012; Santos et al., 2015). 

Despite their benefits, PCR 

approaches have a number of 

limitations, including the fact that 

they are limited to MBTC or M. 

avium complex members and are only 

effective for PM diagnosis (Soares 

Filho et al., 2019). Furthermore, 

decreasing DNA amounts and 

interfering compounds in samples 

during DNA extraction may degrade 

the sensitivity of certain PCR tests 

(Ikuta et al., 2016). 

Routes of human infection and 

zoonotic disease manifestation 

Zoonotic tuberculosis is a 

serious threat, According to WHO 

Global Tuberculosis Report 2020, 

140,000 (1.4%) of the 10 million new 

cases of active TB are projected to be 

zoonotic TB in Africa and southeast 

Asia (WHO, 2020). Zoonotic 

tuberculosis remains a significant 

unsolved global concern, particularly 

with the discovery of new zoonotic 

mycobacterial strains including 

Mycobacterium canetti, 

Mycobacterium caprae, 

Mycobacterium microti, 

Mycobacterium pinnipedii and 

mycobacterium orygis (Kock et al., 

2021). Zoonotic TB complicates 

animal treatment and recovery since 

M. bovis is naturally resistant to 

pyrazinamide (PZA), one of the 

primary medications used to treat TB 

(WHO, 2017). 

Mycobacterium bovis can 

infect humans via cutaneous 

penetration, droplet inhalation, or oral 

ingestion. Fever, nocturnal sweating, 

and weight loss are all common 

indicators of sickness. Consuming 

contaminated products, such as 

unpasteurized dairy products like raw 

milk, meat and soft cheeses is the 

main route for humans to become 

infected with the microorganism 

(Deneke et al., 2022). Many nations 

forbid the consumption of 

contaminated carcasses, greatly 
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reducing the possibility of infection 

(Oleo-Popelka et al., 2017). 

Extrapulmonary symptoms of 

oral consumption sickness include 

constipation, diarrhea, abdominal 

pain, intestinal ulcers, and strictures 

(Gerhardy et al., 2017). Lymph nodes 

may enlarge, and tumor-like masses 

can form in the abdomen as a result 

of the illness, similar symptoms to 

those of other illnesses, such Crohn's 

disease, may result in incorrect 

diagnosis and therapy (Pemartin et 

al., 2015). People who work in 

cramped or poorly ventilated 

conditions are significantly more 

likely to develop pulmonary M. bovis 

infections (Vayr et al., 2018).  

Common symptoms include 

coughing, hemoptysis, caseo-necrotic 

tubercles in the lymph nodes 

surrounding the lung and the parotid 

lymph node. Despite the fact that 

"Butcher's Warts" were a name for 

skin illnesses among meat handlers 

when the prevalence of M. bovis 

infection in cattle was higher. 

Furthermore, co-infection with 

Mycobacterium bovis and 

Mycobacterium tuberculosis is 

probable that complicates both 

diagnosis and therapy (Dias et al., 

2014). 

Prevalence of bovine tuberculosis in 

Egypt 

The main reasons of illness 

persistence in Africa are weaknesses 

in preventative or control strategies, 

insufficient hygiene, inadequate 

veterinarian and slaughterhouse 

facilities (Pokam et al., 2019). 

Tuberculosis has been known in 

Egypt from the start of humanity 

more than 5000 years ago. Pott's 

anomalies in Egyptian mummy 

skeletons can also be seen in early 

Egyptian art. TB appears to have 

been particularly frequent in ancient 

Egypt because to the large population 

and dense crowding in cities 

(Neukamm et al., 2020). Also 

mycobacterial DNA found in ancient 

human bone samples indicated that 

generalized TB was present in those 

populations, pointing to the systemic 

dissemination of the mycobacteria in 

affected persons (Lalremruata et al., 

2013). 

Robert Koch succeeded in 

extracting tuberculin from tubercle 

bacilli in 1890. Initially, the 

concentrate was studied as a vaccine, 

but it was later discovered to have 

clinical advantages in detecting sick 

animals. After that, the animal 

tuberculin skin test was developed. In 

1907 and 1908, Von Pirquet and 

Mantoux developed the human skin 

test (CDC, 1982). Egypt has been 

doing intradermal tuberculin testing 

since 1920, when the prevalence of 

bovine TB in cattle and water buffalo 

herds was recorded as 2% to 9%. The 

frequency of bovine TB in these 

species was 6.9% and 26.2% in the 

1980s, despite the fact that the 

general percentage of tested cattle 

and water buffalo that were positive 

reactors in 1981 was 6.2% and 9.4%, 

respectively. However, once the 

national bovine TB controlling 

program was implemented in 1981, 

the frequency decreased to 2.6% in 

1990 (Abdellrazeq et al., 2016). 

In addition, Ramadan et al. 

(2012) confirmed that the prevalence 

of 0.96% (32/3347) was determined 

in cattle from different farms in 

Egypt tested by tuberculin skin test 

during the period from November 

2010 until December 2011. While 

abattoir surveillance showed a 

prevalence percentage of 0.21% 

(15/7235) for suspected tuberculous 

carcasses (non-tuberculin tested) 

slaughtered in El-Basateen abattoir, 

Cairo, Egypt in the period between 

December 2010 till March 2011. 



Journal of Current Veterinary Research, Volume (6), issue (2), Oct. 2024 

 

 213   

  

Hamed et al. (2021) 

determine the prevalence and identify 

the risk factors of BTB using the 

comparative intradermal tuberculin 

test on 5327 dairy cattle in 16 dairy 

herds in mid-delta, Alexandria Road 

and Upper Egypt districts from 

November 2015 to April 2018. The 

results of indicated that out of 5327 

dairy cattle, 89 (1.67 %) give positive 

reaction. The highest result for 

tuberculin skin test reactors was 22 

out of 512 tested cattle (4.30%) in 

mid-delta, while the lowest result was 

51out of 4170 tested cattle (1.22%) in 

Alexandria Road district. Out of 16 

tested herd 11 (68.75%) were having 

at least one positive tuberculin 

reactor. The highest result was 3 out 4 

tested herds (75%) in mid-delta 

district. 

According to Elsayed and 

Amer (2019), cattle and Egyptian 

water buffaloes had a 3.5% 

tuberculin-positive case prevalence in 

Menoufia, Gharbia, Dakahlia, 

Beheira, and Cairo as of April 2019.  

 

In August 2019, A total of 7,064 

animals belonging to 27 herds from 7 

governorates located in the Nile 

Delta were tested, and only 242 

(3.43%) were considered positive TB 

by the SCITT. However, significant 

variations in disease prevalence were 

present within 7 governorates in this 

study. For example, the prevalence of 

bTB was 41% at Sharqia but only 

0.8% at Kafr EL Sheikh, at the 

animal-level. At the herd-level 

(presence of at least one positive 

reactor in the herd), Gharbia had the 

highest number of positive herds (4 

out of 7 herds). Only 2 herds were 

examined from Alexandria and only 

one herd was positive (Abdelaal et 

al., 2019).  

According to new data, 16.4% of 

dairy cows in Dakahlia, Gharbia, 

Menoufia, Beheira, and Alexandria 

tested positive for tuberculin in 2020 

(Elsohaby et al., 2020).    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Journal of Current Veterinary Research, Volume (6), issue (2), Oct. 2024 

 

 214   

  

Table 1. Prevalence of bovine tuberculosis in Egyptian slaughtered cattle and buffalo 

with regard to age and sex. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Factors Categories 
Total  

Examined animals 

Positive Suspected  

tuberculous Cases 
References 

Age: total tested 

animals 

(1850) in different 

dairy farms in 

Egypt 

3-5 years 1200 22 (1.83%) 
Mosaad, et al., 

2012 
>5 years 650 14 (2.15%) 

Age : 2935 

cattle, Egypt 

<3years 1250 22 (1.76%) Shereen, et al., 

2015  >3 years 1685 41 (2.43%) 

Age: Cattle 

Alexandria, Mid 

delta, Upper 

Egypt. 

<3years 2038 8 (0.39%) Hamed et al., 2021 

3-6 years 2854 72 (2.52%) 

>6years 435 9 (2.07%) 

Sex:  

Cattle and 

buffalo, 

Menoufia 

governorate, 

Egypt. 

Male cattle 
61 

17 (28%) 

 

Hasanen, et al., 

2017 

Female, cattle 44 (72%) 

Male, buffalo 

14 

10 (71%) 

Female, buffalo 4 (29%) 

Sex 

Cattle and 

buffalo, Qena 

City, Egypt. 

Male cattle 5787 

123 

11 (.19%) Mahmoud, et al., 

2015 

 

 

Female, cattle 11 (8.94%) 

Male, buffalo 306 

40 

1 (.33%) 

Female, buffalo 0 (0%) 

Sex 

Cattle  and 

buffaloes 

Dakahlia 

governorate, 

Egypt 

Male cattle  

40 

16 (40%) 

Amin, et al., 2015 

Female cattle 24 (60) 

Male buffalo 

12 

3 (25%) 

Female buffalo 9 (75%) 
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Table 2. Incidence of bovine tuberculosis in Egyptian slaughtered tuberculin positive 

cattle based on abattoir inspection and PM findings.  

 

Site of 

tuberculous 

lesions  

NO. of Positive PM lesions and percentage 

References 

Hamdy 

Hassan, et 

al., 2016 

Nasr,  et 

al., 2019 

Hamed et al., 

2021 

Elagdar, et al., 

2022 

Soliman, et 

al., 2023 

Generalized 

Localized 

40 (83.3%)  

generalized 

8 (16.75%)  

 

15 (6.6%) 
8 (12.12%) 

2 (6.7%) 
8 (11.6%) 

Respiratory 
56 (24.6%) 

26 (39.4%) 
19 (3.3%) 

22 (31.9%) 

Digestive 
14 (6.1%) 

3 (4.54%) 
  5 (16.7) 

6 (8.7%) 

Mixed 
50 (21.9%) 

11 (16.67%) 
- 

10 (14.5%) 

Head 
20 (8.8%) 

18 (27.27%) 
1 (3.3%) 

5 (7.2%) 

Kidney - 
- 

- 
1 (3.3%) 

- 

Udder - 
- 

- 
2 (6.7%) 

- 

Total visible 

lesions 

48 (76.2%) 

out of 63 

cattle 

 

155 (67.98%) 

out of 228 

cattle 

66 (85.71%) out 

of 77 cattle  

 

30 positive 

cattle 

51 (%) out of 

69 cattle 

 

Table 3: Results of postmortem findings and histopathological examination of BTB 

in Egyptian slaughtered cattle and buffalo.  

 

Animals and 

abattoir  

   Age  Sampling  Pm findings  Histological 

examination  

References  

2150 male 

beef cattle 

(Zebu) from 

Middle East 

and Wadyna 

abattoirs of 

Aswan  

Governorate  

2 - 3 years  tracheobronchi

al and 

mediastinal 

lymph node  

60 out of 2150 animals 

showed variably sized 

multi nodular TB lesions 

with cheesy necrotic 

material or creamy pus 

when sectioned  

Granuloma formations 

were classified into 4  

stages (I, II, III, and IV)   

  

Hamed, et 

al., 2023  
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750 animals, 

569 cows and  

181buffalo  

from  Tanta  

abattoir  

slaughterhouse 

, Egypt.  

The 

females 

were57 

years old, 

while the 

males 

were  2– 

4 years  

old,  in 

average.  

retropharynge

al, bronchial,  

mediastinal,  

mesenteric  

LNs, lungs, 

liver, spleen 

and serous  

membranes  

30 animals had 

tuberculous lesions, 

including milliary TB in a 

lung, discrete shot-like 

tubercles on the pleura, 

enlarged mediastinum Ln 

containing thick creamy 

pus, retropharyngeal Ln 

containing thick cheesy 

pus.  

Different stages of 

granulomas were 

identified in the 

sampled lesions. in 

addition to proliferated 

hyperplastic and 

metaplastic epithelial 

lining the bronchioles 

and thrombus in the 

blood vessels of a lung 

sample. the spleen 

sample showed 

hyperchromatic 

pleomorphic 

undifferentiated cells.  

  

  

  

Borham, et 

al., 2022  

A case report 

of one and 

half year-old 

Holstein bull 

from 

Mansoura 

abattoir in 

Dakahlia 

province, 

Egypt.  

1.5 years 

old  

kidney  Grossly, multiple firm 

yellowish caseated 

nodules (0.5 – 3.5 cm in 

diameter) were Revealed 

with variable areas of 

calcification which was 

detectable by palpation 

and grittiness. Such 

nodules were mostly seen 

throughout the renal 

medulla of the left kidney  

Microscopically, these 

nodules were focally 

replaced the medulla of 

the left kidney and 

represented by central 

caseation necrosis and 

dystrophic calcification 

which collapsed the 

adjacent renal tissues 

The latter were 

surrounded with 

neutrophils, epithelioid 

macrophages, 

lymphocytes, plasma 

cells, Langhans giant 

cells and fibroblasts.  

  

  

  

Awadin,  

2012  

Treatment, prevention, and control 

of bovine TB  

Bovine TB is rarely treated in 

domestic livestock except in rare 

cases of valuable animals as 

zoological exhibits. The most 

effective first-line antituberculous 

chemotherapy regimens consist of 

rifampicin, ethambutol (EMB), and 

streptomycin (SM), and thioaceta-

zone are medications used as a 

second line of treatment (Waters, 

2015). 

Control measures have 

reduced the number of infections. 

Solutions of phenol, iodine, 

glutaraldehyde, and formaldehyde 

have all been found to be effective 

antibacterial disinfectants, as has 

exposure to heat of 250°F. The 

primary BTB control strategies are 

TST testing of infected animals, 

isolation of sick animals, regular 

slaughter monitoring and restricting 

movement of affected herds 

(McKinley et al., 2018).  

Vaccination against BTB is 

rarely utilized for disease 

management because BCG can 

stimulate an immune reaction in cells 

that interferes with testing procedures 

and employ PPD as an antigen (TST). 

The BCG vaccine proved efficient 

once provided to newborns, 

according to recent experimental 
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investigations in cattle (Liao et al., 

2022). 

CONCLUSION  

Bovine tuberculosis is an 

infectious bacterial zoonotic disease 

transmitted from animals to humans. 

Besides its health hazard, TB has a 

large economic impact due to the 

high cost of eradication programs and 

a serious consequence for animal and 

animal- products movements. TB 

continues to infect animals in Egypt 

because the traditional and modern 

diagnostic techniques, as well as 

prevention, control, and treatment 

measures, are not enough to eradicate 

the disease. We urgently require 

strong strategies to limit the 

prevalence of bovine tuberculosis and 

prevent its transmission to the human 

population in Egypt.  
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