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GLANDERS
     Glanders is a serious zoonotic bacterial disease that primarily affects horses, mules and donkeys. Some animals die acutely within a few weeks. Others become chronically infected, and can spread the disease for years before succumbing. Glanders also occurs occasionally in other mammals, including carnivores that eat meat from infected animals. Although cases in humans are uncommon, they can be life threatening and painful. Without antibiotic treatment, the case fatality rate may be as high as 95%.
 AETIOLOGY
  Glanders results from infection by Burkholderia mallei, a Gram negative rod in
the family Burkholderiaceae. This organism was formerly known as Pseudomonas mallei. 
EPIDEMIOLOGY 
· Geographic Distribution
    Glanders is thought to be endemic in parts of the Middle East, Asia, Africa and Central and South America. It has been eradicated from Western Europe, Canada, the U.S., Australia, Japan and some other countries, and it was never endemic in New Zealand. 
· Host occurrence
     Horses, mules, and donkeys are the species usually affected. Humans are susceptible and the infection is usually fatal. Carnivores, including lions may be infected by eating infected meat and infections have been observed in sheep and goats.
· Transmission 
   Glanders is mainly transmitted by contact with infected horses, mules and donkeys, most often via their respiratory secretions and exudates from skin lesions. Chronically or sub clinically infected equids can shed B. mallei intermittently or constantly. This organism can enter the body by contamination of skin abrasions and mucous 
membranes, or inhalation in aerosols. Equids often become infected when they ingest B. mallei in contaminated food or water, and carnivores when they eat contaminated meat. 
PATHOGENESIS 
    The incubation period in equids is reported to range from a few days to many months, but many cases become apparent in 2-6 weeks. Infections can be latent for varying periods.
Invasion occurs mostly through the intestinal wall and a septicaemia (acute form) or bacteraemia (chronic form) is set up. Localization always occurs in the lungs but the skin and nasal mucosa are also common sites. Other viscera may become the site of the typical nodules. Terminal signs are in the main those of bronchopneumonia, and deaths in typical cases are caused by anoxic anoxia.
CLINICAL FINDING 
· Acute disease:
      There is a high fever, cough, and nasal discharge with rapidly spreading ulcers appearing on the nasal mucosa, and nodules on the skin of the lower limbs or abdomen. Death due to septicaemia occurs in a few days.
Chronic disease
Three major manifestations are described:
1 . Pulmonary
2. Skin
3. Nasal, although the chronic nasal and skin forms commonly occur together.
· Pulmonary form of disease.  The pulmonary form manifests as a chronic pneumonia with cough, frequent epistaxis, and laboured respiration.
· Nasal form of disease. In the nasal form, lesions appear on the lower parts of the turbinates and the cartilaginous nasal septum. They commence as nodules (1 cm in diameter), which ulcerate and may become confluent. In the early stages there is a serous nasal discharge which may be unilateral and which later becomes purulent and blood stained. Enlargement of the submaxillary lymph nodes is a common accompaniment. On healing, the ulcers are replaced by a characteristic stellate scar.
· Skin form of disease. The skin form is characterized by the appearance of subcutaneous nodules (1-2 cm in diameter), which soon ulcerate and discharge pus of the colour and consistency of dark honey. In some cases the lesions are more deeply situated and discharge through fistulous tracts.
NECROPSY FINDINGS
 Extensive bronchopneumonia i n acute cases. Miliary nodules in internal organs and ulcerated nodules in skin and respiratory tract
CLINICAL PATHOLOGY 
Disease is accompanied by a low hemoglobin content of the blood, a low erythrocyte count and packed cell volume, and a moderate leukocytosis and neutrophilia. The principal tests used in the diagnosis of glanders are the mallein test, the complement fixation test on serum, and demonstration of the organism.
· Mallein test
  The intradermopalpebral test has largely displaced the ophthalmic and SC tests. Mallein (0. 1 mL) is injected intradermally into the lower eyelid with a tuberculin syringe. The test is read at 48 h, a positive reaction comprising marked oedema of the lid with blepharospasm and a severe, purulent conjunctivitis. Some infected animals exhibit a general hypersensitivity reaction after inoculation.
DIFFERENTIAL DIAGNOSIS  
• Epizootic lymphangitis
• Ulcerative lymphangitis
• Sporotrichosis
• Melioidosis
• Other causes of pneumonia.
TREATMENT
Glanders is treated with antibiotics. The optimal treatment is still uncertain, but some treatment recommendations are available, and some cases have been
treated successfully. Long-term treatment and/or multiple drugs may be necessary in some cases. Abscesses may need to be drained.
PREVENTION	
    Strict precautions, including appropriate personal protective equipment (PPE), should be taken when handling infected animals and contaminated fomites. Biosafety level 3 practices are required for manipulating infected tissues and cultures. Post-exposure prophylaxis with antibiotics might be used in some situations. No vaccine is available. 
MORBIDITY AND MORTALITY
    Glanders is a sporadic, and currently rare, disease that usually occurs in people who work with clinical samples or have frequent, close contact with infected horses and their tissues. Human epidemics have not been seen. Transmission from horses to humans may be inefficient; even when morbidity rates in horses are 5-30%, zoonotic disease is reported to be uncommon. 
  _______________________________________________________________

STRANGLES (EQUINE DISTEMPER)
Strangles is an infectious, contagious disease of Equidae characterized by abscessation of the lymphoid tissue of the upper respiratory tract. 
AETIOLOGY 
Streptococcus equi is a Gram-positive coccobacillus that produces a beta-hemolysin, evident as a zone of clear hemolysis surrounding colonies growing on blood agar.
EPIDEMIOLOGY 
· Occurrence
Strangles occurs in horses, donkeys, and mules worldwide. Strangles can affect horses of any age, although the morbidity rate is usually greater in younger horses such as foals and weanlings. The case-fatality rate without treatment is about 9%, but with adequate early treatment may be as low as 1-2 % .
Deaths are usually due to pneumonia
· Source of infection and transmission
S. equi is an obligate parasite of horses and all infections are attributable to transmission from infected horses, either directly or by fomites.
1. Infected animals. Nasal and abscess discharge from infected animals that contaminates pasture, tack, stalls, feed and water troughs, grooming equipment.
2. Veterinarians. Hands and clothes.
·  Animal risk factors
1. Age (Strangles is more common in young or naive horses, although the disease can occur in horses of any age).
PATHOGENESIS 
Virulence of S. equi is attributable to the presence of M proteins (Anti Phagocytic) on the surface of the bacteria, a hyaluronic acid capsule and the production of a leukocidal toxin. M proteins are associated with S. equi adhesion to oral, nasal, and pharyngeal tissues, invasion of pharyngeal tonsils and associated lymphoid structures, and evasion of the innate host immune response.  Following exposure of the oral and nasopharyngeal mucosal surfaces to S. equi, bacteria lodge in the pharyngeal and tonsillar lymphoid tissues where they multiply rapidly. The binding of S. equi to pharyngeal cells is caused by fibrinogen binding proteins associated with M protein. The resistance of S. cqui to non-immune phagocytosis results in accumulation of large numbers of organisms surrounded by degenerating neutrophils. Release of streptolysin S and streptokinase may contribute to tissue damage by directly injuring cell membranes and indirectly through activation of plasminogen. Bacteremia may occur. Migration of neutrophils into the lymph nodes causes swelling and abscessation, with associated disruption of lymph drainage and development of edema in tissues drained by the affected nodes. Swelling of retropharyngeal lymph nodes may interfere with deglutition and respiration. Most abscesses eventually rupture and drain and the infection resolves with the development of an effective immune response. Nasal shedding of S. equi usually begins 4-7 days after infection, or 2 days after onset of fever, and persists for 2-3 weeks in most horses but up to years in exceptional horses. Cessation of shedding accompanies development of an effective serum and mucosal immune response
· Death is usually due to pneumonia caused by aspiration of infected material, although other causes of death include asphyxiation secondary to upper airway swelling and impairment of organ function by metastatic infection. Rare deaths also occur as a result of infarctive purpura hemorrhagic a in horses infected with S. equi.
CLINICAL FINDING 
The disease manifests as an acute disease of varying severity, chronic infection of retropharyngeal lymph nodes and guttural pouches, and as chronic disease associated with metastatic infection of organs distant to the upper respiratory tract. The severity of the acute disease varies with the age and immune status of the animal, and size of the inoculum and duration of exposure to infection. The term strangles derives from the enlarged retropharyngeal lymph nodes and guttural pouches causing respiratory distress in severely affected equids.
Acute disease
The acute disease is characterized by mucopurulent nasal discharge and abscessation of submandibular and retropharyngeal lynlph nodes. After an incubation period of 1-3 weeks the disease develops suddenly with complete anorexia, depression, fever (39.5-40 C, 103-105°F), a serous nasal discharge, which rapidly becomes copious and purulent, and a severe pharyngitis and laryngitis. Rarely there is a mild conjunctivitis.
  Lymphadenopathy becomes apparent as the submandibular lymph nodes enlarge and palpation elicits a painful response. The pharyngitis may be so severe that the animal is unable to swallow and there is a soft, moist cough. The head may be extended.
COMPLICATIONS 
Complications occur in about 20% of cases. The most common fatal complication is the development of suppurative necrotic bronchopneumonia, which probably occurs secondary to the aspiration of pus from ruptured abscesses in the upper airway, or metastatic infection of the lungs
· Purpura hemorrhagica can occur as a sequela to S. equi infection.
CLINICAL PATHOLOGY 
Culture of S. equi from nasal and abscess discharges. Polymerase chain reaction (PCR) of nasal, pharyngeal or guttural pouch swabs. High serum antibody titer to SeM
Lesions 
Caseous lymphadenopathy with rhinitis and pharyngitis, pneumonia and metastatic infection in severe cases.
Diagnostic confirmation Culture of S. equi
DIFFERENTIAL DIAGNOSIS 
· Equine viral arteritis (EVA)
· Equine viral rhinopneumonitis (EHV- 1 )
· Equine viral rhinopneumonitis ( EHV-4)
· Equine influenza (H3N8 rarely H7N 1 )
· Equine rhinitisvirus



ULCERATIVE LYMPHANGITIS
[bookmark: _GoBack]Ulcerative lymphangitis is an inflammation or swelling associated with impairment of the lymphatic system, particularly in a limb, in horses. Often referred to as fat/big leg disease, it is sometimes known as weed or Monday morning disease (not to be confused with the more common usage of MMD referring to exertional rhabdomyolysis or azoturia). 
AETIOLOGY 
 The causative organisms of the disease as documented in the literature are Corynebacterium pseudotuberculosis. Many authors reported  C. pyogenes, C. equi, Mannheimia haemolytica, Pseudomonas aeruginosa, Fusobacterium necrophorum or Streptococcus spp as acuasative agent of Ulcerative lymphangitis.
EPIDEMIOLOGY 
· Horses
The disease was of considerable importance and widely distributed during the
workhorse but is now uncommon.
· Cattle 
Infection with C. pseudotuberculosis is uncommon in most countries but has importance in North Africa and Israel
Transmission
Infection may spread within the herd by direct contact between infected and uninfected animals, and by mechanical transmission by houseflies or other diptera.
Risk factors
1. Age. It is  more common in mature animals but necrotic and ulcerative dermatitis on the heel of the foot occurs in heifers.
2. Environment. It is most commonly during the summer months (March to October).
Zoonotic implications
The infection can be zoonotic and human infection can occur as a result of continued close contact with infected animals.
PATHOGENESIS
Infection of skin wounds is followed by invasion of lymphatic vessels and the development of abscesses along their course. Generalized lymph node involvement is unusual. The organism possesses a cytotoxic surface lipid coat that appears to facilitate intracellular survival and abscess formation and produces a phospholipase exotoxin that increases vascular permeability and has an inhibitory effect on phagocytes.
CLINICAL FINDING 
Ulcerative lymphangitis:
1. In horses the initial wound infection is followed by swelling and pain of the pastern, often sufficient to cause severe lameness. 
2. Nodules develop in the subcutaneous tissue, particularly around the fetlock. This is followed by infection of lymphatic vessels and the development of abscesses along their course. Spread to other subcutaneous sites on all parts of the body can occur? These may enlarge to 5-7 cm in diameter and rupture to discharge a creamy green pus. The resulting ulcer has ragged edges and a necrotic base12 months.
3. Lymphatics draining the area become enlarged and hard and secondary ulcers may develop along them. Lesions heal in 1-2 weeks but fresh crops may occur and cause persistence of the disease for up to 12 months.
DIAGNOSIS 
1. Clinical finding.
2. Isolation and identification the causative agent.
DIFFERENTIAL DIAGNOSIS 
Horses
• Epizootic lymphangitis
• Glanders
• Sporotrichosis
• Rhodococcus equi
TREATMENT 
Systemic administration of penicillin either as procaine penicillin G (22 000 IV/kg intramuscularly every 12 h) or potaSSium or sodium penicillin G (22 000 IV/kg intravenously every 6 h). Tetracycline (6.6 mglkg intravenously every 12-24 h) and sulfonamide-trimethoprim combinations 15-30 mg/kg orally or intravenously every 12 h) may be efficacious but should only be used if penicillin cannot be administered. 
CONTROL
Good hygiene in stables and under-foot, careful disinfection of injuries to the lower limbs usually afford adequate protection against ulcerative lymphangitis




image1.png




image10.png




