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INTRODUCTION 

 

Ruminant farms have gained importance as with the 

population growth of the country. Dynamics of the animal 

rearing is changing very fast as the demand of high producer 

animals increases with micro calculations of economics. Small 

ruminants play a major role in economy of rural people. Most 

of the animals are found in the plain areas of the country 

where average climate is warm and humid due to its 

geographical location. This type of environment supports the 

growth of many infectious agents including bacteria. 

Commercialization of the livestock sector have put pressure 

on the animal’s health. Bacterial diseases have been playing 

damaging role in terms of morbidity and mortality of the 

animals. Many bacterial diseases spread in the form of 

outbreaks that can make people out of business. Some other 

environmental risk factors like housing, ventilation, water and 

feed management also play important role in these diseases. 

Different bacterial infections produce different typical 

symptoms but mixed and confusing are also not uncommon. 

Vaccination and antibiotics are the only solutions along with 

supportive therapy for the bacterial diseases. Bacterial 

resistance against antibiotics is emerging issue of the time in 

tackling the infection. So, development of effective vaccines is 

the viable solution to deal with these maladies. This chapter 

is focusing on the major diseases of the small ruminants that 

commonly prevailed in the Pakistan.  

 

Mastitis 

 

Mastitis is a disease of economic importance in ruminants 

because it decreases the quantity and quality of the milk. It 

reduces weight gain in lambs and meat kids reared on milk. It 

can likewise influence the prosperity of animals (Machado 

2018). Inflammation of the udder tissue due to any infection or 

injury, rendered any or multiple following conditions: milk 

production loss, abnormal milk, changes in the size of gland, or 

its uniformity, and systemic disease may occur even leading to 

death. Most of the times transmission route of infection is 

ascending from teat sphincter to teat cistern and finally 

glandular tissues (Wan-Azemin et al. 2021). The pathogenicity 

of the microorganisms leads to serious illness. The infectious 

agents produce toxins that are absorbed by the circulatory 

system or it may invade the alveoli and interstitial tissues 

causing inflammation. Mastitis could be clinical or subclinical in 

nature. Clusters or changes in milk consistency are indications 

of clinical mastitis (Chase et al. 2017). Moreover, the udder 

might become enlarged and temperature of the mammary 

tissues increases. Subclinical mastitis needs biochemical testing 

like California Mastitis Test (CMT) or cell count in the milk or 

culturing. There are few microbes which are known to cause 

mastitis most of the times in sheep and goats as displayed in 

Table 1. 
 

Table 1: Common bacteria involved in mastitis in sheep and goats 

(Chase et al. 2017) 

Clinical Mastitis Subclinical Mastitis 

Escherichia coli Arcanobacterium pyogenes 

Klebsiella spp. Bacillus spp. 

Mannheimia haemolytica Coliforms 

Pseudomonas spp. Corynebacterium pseudotuberculosis 

Staphylococcus aureus Pseudomonas spp.  

Staphylococcus spp.  

Streptococcus spp. 

 

For the detection of any abnormality in the udder, it starts with 

the physical inspection of mammary glands, visual investigation 

of the milk. Visually milk can be evaluated using dark or white 

background cup plate that make milk changes pus discharge, 

lumps, blood streaks visible. Diagnosis of clinical mastitis can 

be possible through clinical signs and symptoms; but subclinical 

mastitis can only be diagnosed by using tests; it may be 

California mastitis test or surf field mastitis test (Hussain et al. 

2017).  

By assessing the somatic cell counts in the milk, risk of the 

disease can be checked. Somatic cell count of the milk sample 

can be done easily through automatic counter (Coulter 

Counter®) or flow cytometry-based counters (Somacount® 

or Fossomatic®). Molecular techniques like Polymerase Chain 

Reaction (PCR) and culturing of milk samples are important 

tools in diagnosis and identification of microorganisms that are 

responsible for mastitis (Machado 2018).  

Hygienic conditions and environment during milking 

procedure are the key measures for successful control of 

mastitis in ruminants. Dipping at pre and post milking with 

disinfection of teats is extremely vital. To screen instances of 

subclinical mastitis; all instances of clinical mastitis ought to be  
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treated as soon as possible. Mostly Intra-mammary route is 

used for treatment of mastitis. For small ruminants, numbers 

of licensed antibiotics are there for treatment. Antibiotic 

treatment along with adequate hygienic condition is necessary 

(Contreras et al. 2007). Precautionary measures should be 

adopted because injudicious use of antibiotics increase the 

antibiotic resistance in the bacteria, which is major public 

health issue now a days. The use of vaccines is an economic 

decision for veterinarians and breeders since it reduces costs 

and has positive effects on milk quality and public health, 

reducing the need for antibiotics. Vaccines for small ruminants 

against mastitis are commercially available. Vaccine against S. 

aureus has been proved in sheep but not for goats (Tollersrud 

et al. 2002). Mastitis cases in goats has been decrease with 

vaccinations in relation with antibiotic treatment against 

staphylococcal infection. For success in controlling and 

prevention of mastitis in small ruminants, it is essential to have 

strong mechanism for diagnosis and consistent monitoring of 

mastitis (Machado 2018).  

 

Enterotoxaemia 

 

Enterotoxaemia in goats and sheep is due to Clostridium (C.) 

perfringens, that is gram-positive, non-motile bacterium. It is 

spore-forming bacilli that propagate well in anaerobic 

environment. Enterotoxaemia, usually called "over-eating 

disease", is a typical issue in sheep and goats, particularly in 

ruminants in less than 1 year of age animals (Karthik and Prabhu 

2021). There are three forms; per-acute, acute and chronic. 

Common types of C. perfringens are C and D. These microbes 

are usually found in the soil and as common microflora in the 

gastrointestinal tract of small ruminants (sheep and goats). 

These microbes under specific environments rapidly reproduce 

in the GI tract and produce toxins in large amount. C. 

perfringens type C is commonly seen in kids and lambs less than 

3-4 weeks of age (milk colic). C. perfringens type D is usually 

present in older animals. Entertoxemia was mostly found in the 

lambs fed on rations containing high concentrates; however, 

cases are also there in the animals grazing on green lush 

pastures. Sometimes it is called overeating diseases but animals 

affected by this condition do not “overeat” all the times as is 

the case with grain overload. Animals growing simply at ideal 

conditions can get the disease. C. perfringens grows rapidly in 

the intestines and produce toxins that are actually involve in 

the disease (Chase et al. 2017). Usually, abdominal pain, sudden 

onset of depression, nervous signs and sudden death are 

common clinical signs of enterotoxemia. Death normally 

happens promptly after the beginning of signs. Commonly, in 

lambs onset of nervous signs followed by sudden death, while 

in kids signs of diarrhea is noted before death. (Karthik et al. 

2017). 

For evidence of disease, necropsy of animal can be done. On 

necropsy findings, small intestine portion can be seen dark red 

to purple. Contents present in the intestines are bloody with 

necrotic debris and sometime with fibrin clots. Petechial 

lesions on the epicardium and endocardium may or may not be 

present (Uzal et al. 2016). Culturing of bacteria can be perform 

in the anaerobic conditions followed by Polymerase Chain 

Reaction (PCR) for confirmation of typing. Treatment is 

seldom successful or accessible. Anti-microbial medicines 

(antibiotics), pain relief drugs, anti-bloating agents are used for 

treatment. Along with these treatments supportive therapy is 

important which include fluid therapy, thiamine (B1) and 

probiotics for repopulation of microflora in gastrointestinal 

tract after antibiotic therapy (Murray 2013). Prevention of 

disease is far better than treatment, because after onset of 

disease there will be some sort of production losses it may be 

in form of meat, milk production or effects growth of young 

ones. Clostridium vaccines are commercially available. 

Routinely vaccination in lambs and kids is very viable. But 

vaccinated animals required booster dose after three to four 

weeks of initial dose. In the end various smart feeding strategies 

are also needed to be employed in order to get an appropriate 

control of the disease (Karthik and Prabhu 2021).  

 

Tetanus 

 

Tetanus is also known as “Lockjaw”. It is a highly fatal, acute 

disease of the animals including humans caused by micro-

organism Clostridium tetani (Karthik and Prabhu 2021). 

However, all types of domesticated animals are susceptible, 

small ruminants (sheep and goats) are more susceptible than 

cattle while, horses being the most vulnerable. Tetanus is 

described by hyperesthesia, tetanic spasms and convulsions. C. 

tetani is a rigorously anaerobic, gram positive, rod shaped, 

motile, slender and spore forming ('drumstick appearance') 

bacterium. On the basis of flagellar antigens, ten serotypes of 

C. tetani have been depicted and all the serotypes produce 

neurotoxins called tetanospasmin. Autoclaving is the 

procedure that can destroy the endospores of C. tetani but 

these spores are resistant to different chemicals. Tetanus 

(Lockjaw) is sporadic disease and distributed worldwide. The 

bacterium is typical inhabitant of digestive system of animals 

and spores continues to survive in the soil, dung and manure 

(Harish et al. 2006). Spores are brought into the tissue through 

injuries, explicitly profound wounds which are ideal places for 

anaerobic conditions. Most outbreaks can occur after 

contamination of animals during improper castration, ear 

labeling, docking, vaccinations and other surgeries (Pugh and 

Baird 2012). Neurotoxin in necrotic tissue produced by C. 

tetani caused toxemia in sheep and goat. Grazing on unpleasant 

and spiky fields might harm the oral mucosa and thus might 

work with the intrusion of the microbes. Spores of C. tetani 

remain inactive/dormant; on getting favorable conditions they 

proliferate to produce toxins. The incubation period this 

disease varies from 4 to 21 days. Prolapse of third eyelid, 

tremors and stiffness of muscles are initial signs. In the later 

stage rigidity and extension of the limbs develop that leads to 

stiff gait and abnormal flexion of the joints. Lock jaw, saliva 

drooling from mouth is due to tetany of masseter muscles. The 

animals might suffer from bloat, difficulty in chewing, and 

hyperthermia. Animal becomes hypersensitive to external 

stimuli and its posture shows 'saw-horse' appearance. The fits 

of alimentary and urinary muscles might cause urine retention 

(Pugh and Baird 2012). Opisthotonos, curve of spine and 

twisting tail symptoms appear due to contraction of 

musculature. If untreated, mortality rate may reach up to 100 

% as the respiratory system collapse due to muscle paralysis. 

Death of animal occurs within 3 to 10 days. Necropsy finding 

are not specific normally except inflammatory reactions at the 

site of wound. Clinical disease diagnosis can be done easily with 

the signs and symptoms of tetani. It includes muscular fits, saw 

horse posture, 3rd eyelid prolapse and hypersensitivity to 

external stimuli. History of injury or surgical procedure could 

be helpful in determining the disease. For laboratory testing, 

the Gram-positive (rods) with terminal spores isolated from 
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necrotic tissue of the wound (Popoff 2020). In normal 

conditions, anaerobic culture from wounded tissue might 

appear ineffective for culturing. Molecular diagnosis through 

PCR for neurotoxin gene of the bacterium would be 

confirmative. Treatment most of the times focus on anti-sera, 

management/ disinfection of wound along with supportive 

therapy. While, control of the disease is necessary through 

vaccination. Wound dressing with antiseptics and debridement 

is necessary. Hydrogen per oxide is flushed upon wound that 

cause debridement as well as provide aerobic conditions at the 

site which assist in stopping the further growth of the bacteria. 

Antibiotics (Penicillin in large doses) is proved handy locally as 

well as systemically to control the bacterial growth 

(Lotfollahzadeh et al. 2019). Animals with the disease should be 

provide cool and calm environment. Noise increases the stress 

to animals. Fluid therapy with sedative and muscle relaxant can 

improve clinical condition of diseased animal. Antitoxin serum 

is available for animals to neutralize the unbound tetani toxins. 

It can be injected either through intravenous route or in the 

subarachnoid for three consecutive days treatment regime. 

Prevention of the disease is easy through adopting hygienic 

measures during surgery, tail docking, castration, vaccination, 

naval disinfection of young ones and other invasive procedure. 

Animals should be vaccinated regularly with toxoid that gives 

lasting immunity.  

Booster doses should also be provided during lifetime. Animals 

should be vaccinated before lambing and kidding season to 

provide passive immunity to the young ones. A booster dose 

can be provided to the animals inflicted with the deep wound 

(Hamborsky et al. 2015).  

 

Blackleg 

 

Blackleg is also known as black quarter. The causative agent of 

blackleg is Clostridium chauvoei (C. chauvoei). It is a gram-positive, 

anaerobic bacterium. C. chauvoei makes lemon shaped 

endospores in unfavorable environment and need enriched 

media for culture growth (Disasa et al. 2020). Sheep are more 

susceptible to C. chauvoei as compare to goats. It is soil origin 

infection; spores persist in the environment for years and 

resistant to climate changes and disinfectants. Organism enters 

the body of animal through food tract mucosa if feed on 

contaminated diet or injury to mucosa lining. It is manifested 

by inflammation of the muscles, toxemia and high mortality. 

Blackleg occurs when spores which are held up in ordinary 

tissue and multiply by the process like injury or toxemia. In 

sheep most of the times disease occur due to wound injury. 

These wounds may develop at time of shearing, docking or 

through navel infection after birth. Vaginal or valvular infection 

in ewes by ram may also cause wound development by ram 

(Frey and Falquet 2015). Spores enters the body from soil 

through gastrointestinal tract and travel through blood reach 

the muscle where they stay inert in the white blood cells for a 

long time (Kriek and Odendaal 2004). Any injury or ischemia 

to muscle may start germination of the spores. Bacteria 

produce cytolytic toxins that necrotize the tissue, myofibers 

and vascular endothelia lining. These toxins also enter the 

general blood circulation and systemic disease occur with 

sudden death. As the bacterium grow quickly, it also produces 

gas which could be felt as air pockets between muscle bundles. 

There are clear cut signs and symptoms of the disease but 

when the disease is per acute or acute in nature some of the 

signs may not appear and death occur in the field cases. infected 

animals most of the times shows fatal disease course and found 

dead before any support. In some of the cases lameness occur 

and swelling of the muscle become visible. It produces 

crepitating sound upon pressing of the muscle part. Any of the 

striated muscle of the body may get infected but heavy muscles 

are more susceptible (Aiello et al. 2016). Some others bacteria 

like C. septicum, C. novyi, C. sordellii, and C. perfringens may also 

produce same changes to the muscles tissue upon infection. 

Both C. septicum and C. chauvoei might be isolated from blackleg 

affected tissues especially if the sample is taken after 24 hours 

of the death. Through anaerobic culturing and biochemical 

identification C. chauvoei is confirmed in affected tissue of 

muscles. Muscle tissue samples ought to be collected quickly 

after mortality. The fluorescent antibody technique for the 

diagnosis C. chauvoei is quick and reliable. Immunohistochemical 

diagnosis is performed on formalin-fixed tissue samples. A PCR 

(Polymerase Chain Reaction) test is also available and reliable 

for clinical samples but not for the environmental samples. 

Ewes ought to be immunized twice. Booster can be given one 

month before the lambing. During outbreak, administration of 

penicillin and antisera is recommended as prophylaxis. Young 

sheep ought to be vaccinated prior to going to pasture. At 

younger age immunity sheep is somewhat short in duration 

(Aiello et al. 2016). Vaccination against clostridial diseases is 

reported to produce weaker immune response in small 

ruminate (sheep and goats) than in cattle. To avoid the spore 

dispersal in the environment carcass of dead animal should be 

incinerated or buried too deep (Tagesu et al. 2019). 

 

Brucellosis  

 

Brucellosis is known to be a pernicious reproductive malady 

which is caused by a facultative, gram-negative, bacterium. 

Caprine are mostly infected by only B. melitensis while Ovine 

are susceptible to both B. ovis and B. melitensis. From an 

epidemiological stand point, B. melitensis has been rarely 

reported in Oceania, Southeast Asia and Europe during last 

couple of decades while B. ovis is far more pervasive and is 

considered endemic in all the sheep rearing regions of the 

world (Gompo et al. 2021). This disease has an immense 

zoonotic potential as humans are also susceptible to B. 

melitensis infections. 

Brucella could be transmitted to susceptible individuals through 

contact with contaminated body fluids of infected animals. 

Goats suffering from brucellosis are often presented at the 

clinic after aborting a four-month fetus. Partial lameness and 

mastitis are concomitantly reported as well upon physical 

examination (Li et al. 2021). While in the case of Sheep, fetus 

is aborted at a much later stage. However, unlike goats, 

placental retention is common in the cases of Sheep. Both 

bucks and rams develop orchitis as a consequence of infection. 

Systemic signs are negligible amongst either species during 

initial phases, yet certain researchers have associated a sudden 

decrease in milk yield and compromised sperm count with the 

clinical onset of the disease (Maquivar et al. 2021). Some 

animals may also develop arthritis in chronic cases of infection. 

Death is uncommon as a consequence of this disease, but the 

enduring reproductive and fertility losses render that animal 

practically useless. Necropsy findings for infected patients are 

generally unique to respective species. Placentitis and inter-

cotyledonary thickening has been repeatedly reported in Sheep 

while Placenta has been found to be unceremoniously ordinary 

in case of goats. However, presence of severe 



 100 

bronchopneumonia has been persistently reported in both 

ovine and caprine fetuses (Galluzzo et al. 2021). In small 

ruminant clinical practice, brucellosis must be differentially 

diagnosed from listeriosis, vibriosis, toxoplasmosis, 

leptospirosis and salmonellosis. 

Serological tests, such as ELISA, plate agglutination and 

Complement fixation may be employed to diagnose Brucella 

infection in small ruminants. Brucella is a highly infectious agent 

and considering its long-term reproductive ramifications, most 

developed countries have opted to cull the infected animal 

instead of treating it, thereby avoiding transmission of disease 

to healthy individuals (Dadar et al. 2021). To date, a feasible 

treatment plan has not been devised for brucellosis however, 

a prolonged therapy with an antibiotic regimen comprising 

Oxytetracycline (25 mg/Kg) and Streptomycin (20 mg/Kg) 

could be administered intramuscularly for favorable outcome 

(Radwan et al. 1992). A Rev-1 live, attenuated B. melitensis 

vaccine has been made commercially available to immunize 

sheep and goat in certain western countries (Mali et al. 2022) 

while development of a B. ovis based vaccine is underway in 

New Zealand (Sidhu-Muñoz et al. 2018). However, further 

development and research is required to control worldwide 

endemicity of this disease. 

 

Contagious Caprine Pleuropneumonia 

 

Two different bacterial agents Mycoplasma capricolum 

capripneumoniae (Mycoplasma biotype F-38) and Mycoplasma 

mycoides capri (type strain PG-3) have been attributed to the 

clinical manifestation of contagious caprine pleuropneumonia 

(CCPP) (Parray et al. 2019). CCPP is one of the most 

contagious and virulent goat diseases. Ailment due to 

Mycoplasma capricolum capripneumoniae is febrile and 

respiratory in nature, marked by labored breathing and 

exasperate coughing (Ma et al. 2020). Difficulty in breathing 

would cause patients to adopt a distinctive posture whereby 

neck is extended and legs are spread wide. While in case of 

CCPP caused due to Mycoplasma mycoides capri, several 

systems in addition to respiratory are affected leading to 

septicemia. Animals remain carriers even after recovery and 

mortality is extremely high in case of acute infections 

(Ahaduzzaman 2021).  

Carrier animals of CCPP transmit contagion through 

respiratory secretions. In several situations, infected patients 

may also be subjected to secondary viral infections and other 

clinical complications (Parray et al. 2019). Mycoplasma biotype 

F-38 has been reported far more frequently than type strain 

PG-3, but either of them are considered endemic around the 

world. Stressful conditions and exposure to carrier animals 

facilitate spread of disease in the herd. Post-mortem findings 

often reveal straw-colored phlegm and pea-sized nodules in the 

thorax (Ma et al. 2020). In most cases massive hepatization of 

infected lungs is seen along with mononuclear infiltration on 

histopathological slides. CCPP has to be differentially diagnosed 

from Peste des petits ruminants, Viral pneumonias and 

Pasteurellosis (Parray et al. 2019; Khaliq et al., 2020). 

On herd basis, serological tests like ELISA, passive 

hemagglutination or complement fixation, may be employed to 

detect antibodies associated with Mycoplasma F-38 (Parray et al. 

2019). While diagnosis could be confirmed by culturing fluid 

samples from lungs. Quinolones, Tetracyclines, and Macrolides 

could prove efficacious against M. capricolum capripneumoniae but 

animals may remain carriers for this disease (Ma et al. 2020). 

A lyophilized saponin-inactivated F-38 vaccine has been proven 

effective in Kenyan field tests (Ahaduzzaman 2021). However 

further investigations are warranted in this regard. 

 

Caseous Lymphadenitis (CLA) 

 

Corynebacterium pseudotuberculosis, a gram-positive, hardy 

bacterium is responsible for causing caseous abscessation of 

lymph nodes and viscera in goats, sheep and camelids. 

Researchers have identified that the biotype of bacteria in 

which proliferation is independent of nitrates are responsible 

for CLA. It is endemic to all regions of the world where sheep 

or goat are reared (de Farias et al. 2019). Clinical manifestation 

of the disease is usually observed in animals aged around 3 

months, but disease has been reported in lambs as young as 6 

weeks. Mortality rates are quite low, but it often remains 

undiagnosed and thereby continues to cause chronic wasting 

(Li et al. 2018). Consequently, this disease could pose 

devastating implications at herd level. C. pseudotuberculosis is 

known to pose zoonotic concerns as well, but transmission of 

infection is reportedly uncommon. 

Diseased animals are often presented with external swellings 

and chronic wasting. Other than the aforementioned 

indications, animals are generally afebrile, alert, and possess a 

variable appetite (Guerrero et al. 2018). Clinical examination 

reveals firm abscesses externally, which soften as they mature. 

Bacterial transmission is believed to be through abraded skin 

or mucous membranes. After entering the host, bacterium 

succinctly travels to the lymphatics and starts producing 

leukotoxic, phospholipase D (PLD) exotoxin, thereby causing 

deterioration of endothelium (Odhah et al. 2019). Abscesses 

are formed as a result in lymph nodes, but they are pervasive 

and therefore may regress or drain to infect other organs. The 

disease is known to impede weight gain and wool production 

as well. CLA most commonly affects parotid, cervical, and 

submandibular lymph nodes in housed sheep and goats, while 

popliteal, mediastinal and parenchymal lymph nodes are often 

abscessed in the case of pastoral herds. Occasionally, animals 

are suddenly discovered dead without demonstrating any 

clinical signs (de Farias et al. 2019). Congregating animals in 

tight spaces and shearing them, without disinfecting afterwards 

are the most frequent abysmal managemental practices 

associated with the spread of Caseous Lymphadenitis. 

Abscessation attributed to Fusobacterium necrophorum, 

Mannheimia haemolytica, Staphylococcus aureus, and Escherichia 

coli should be differentially diagnosed from CLA. Ovine 

progressive pneumonia (OPP) and Lymphosarcoma may also 

be confused with CLA. Blood or Biochemistry panels do not 

generally, offer much insight for disease confirmation in the 

case of CLA (Li et al. 2018). However, culturing samples 

collected from abscesses along with ELISA and synergistic 

hemolysin inhibition (SHI) tests are very insightful in this regard 

(Guerrero et al. 2018). Ultrasonography and radiography of 

thoracic region are quite useful as well in identifying the 

number and size of abscesses. Despite the fact that several 

antibiotics including penicillin are efficacious against this 

bacterium, abscess formation prevents effective therapy. In 

emergent cases, surgical intervention may be performed to 

drain retropharyngeal abscesses, if value of animal warrants it. 

Vaccines against Caseous Lymphadenitis are commercially 

available, but they perform best when animals are quite young, 

before they are exposed to the said contagion. In goats, 

vaccinating while PLA toxin is already present in their blood 
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stream could pose serious health risks, so extreme caution is 

warranted during immunization (Odhah et al. 2019). 

 

Johne’s Disease  

 

Mycobacterium avium paratuberculosis (Map) has been known to 

cause a chronic, diarrheal disease called Johne’s disease 

(paratuberculosis), in several wild and domestic ruminant 

species. Molecular typing has revealed that “C strain” is capable 

of infecting cattle and goats while “S strain” is responsible for 

Map in sheep (Selim et al. 2021). However, cross-species 

transmission of Map between cattle and sheep has been 

previously reported as well. Fecal-oral route is believed to be 

the path for disease and younger animals (<30 days) are far 

more susceptible to contagion (Morales-Pablos et al. 2020). 

Zoonotic impact of disease has been implied in some studies 

but concrete significance has yet to be established.  

Animals are most frequently presented with chronic weight 

loss and diarrhea. In sheep, poor coat and hypoproteinemia 

leading to intermandibular edema are occasionally observed as 

well (Zhao et al. 2021). Periods of stressful conditions 

exacerbate or cause clinical manifestation of the disease. 

Disease should be differential diagnosed from Caprine arthritis 

and encephalitis (CAE), Copper deficiency and Ovine 

progressive pneumonia (OPP). Histopathological findings 

reveal mild to severe corrugation of mucosa of distal small 

intestine and cecum along with edema of associated lymph 

nodes (Selim et al. 2021). Mortality rates are not that high but 

animals suffer loss in production as a long-lasting consequence 

of this disease. Disease can be controlled at herd level by 

implementing sound managemental practices. 

Blood and biochemistry panel often reveal marked 

hypoalbuminemia and hypoproteinemia in clinically ill patients 

(Zhao et al. 2021). Culturing of fecal samples and subsequent 

antibiotic sensitivity testing can relay significant information 

regarding Map strain and efficacious antibiotics. Serologic tests 

such as Agar Gel Immunodiffusion Assay and ELISA could also 

be performed as a diagnostic tool but their sensitivity improves 

in the later stages of disease (Selim et al. 2021). While 

supportive therapy may prolong life, no practical treatment is 

available. 
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