Pullorum Disease, 'Bacillary White Diarrhea'

Is a septicemia affecting primarily chickens and turkey (acute systemic disease).
Species affected:

- Chickens are the natural host
- Turkeys are believed to originally have been infected by chickens and are now an important host also.
- Females have a greater percentage of reactors than males, possibly due to localized infection of ovarian follicles.
- Unusual hosts - ducks, guinea fowl, quail, sparrows, canaries, bullfinches, parrots, and peafowl.  Wild turkeys have yielded positive tests in a few instances.

- Salmonella pullorum has been reported in pigs, cattle, cats, dogs, foxes, rabbits, guinea pigs, laboratory and wild rats, chinchillas and chimpanzees

Etiology
- Salmonella pullorum, a Gram negative bacterial rod in the family Enterobacteriaceae (serogroup D).
- Survives for years in a favorable environment
- Salmonella pullorum has adapted to young chickens and less able to produce severe clinical disease in adult birds.
Transmission
· Infected hatching eggs , the eggs are infected because of contamination of the ovum after ovulation or localization in the ova before ovulation
· Feces - fecal contamination of feed, water, and litter.  Chicks infected at 4 days of age can harbor infection until they come into lay and then produce S. pullorum-contaminated eggs and infected progeny.
· During hatching or brooding from infected to uninfected chicks
· Fecal contamination of footwear, hands, clothing, crates, feed sacks, etc.
· Cannibalism
· Egg eating
Mortality and morbidity
Depend on age, strain, nutrition, flock management and way of exposure.
· Peak mortality during the 2nd or 3rd week of life
· Resistance increases rapidly during the first 5 - 10 days of age with increased blood lymphocytes and body temperature
· From 0% up to 100%
· Mortality is higher in birds stressed by shipping
· Morbidity is 10-80%
Clinical Signs :
In newly hatched chicks
· Low percentage of hatchery

· Increase mortality in hatchery 
· Somnolence (sleepiness) & huddle together
· Inappetence (anorexia)
· Drooping wings
· White diarrhea and dehydration
· Chalk-white excreta around vent
· Labored breathing, Gasping. 
· Retarded growth in survivors
· Lameness due to swollen joints  
 Adults
· Adults usually appear to be clinically normal.
· Reduced egg production due to damage the tissue of ovary.
· Decrease fertility of male because of testis tissue edema .

· Reduced hatchability .

Gross Lesions

In Chicks  

Per acute(sudden death )

In acute stage.
· Liver –kidney  , enlarged and may have grey to white nodules.
· Splenomegaly 
· Retained yolk sac - creamy or cheesy consistency
· Ceca – grey to white nodules in the wall, yellow creamy or cheesy material inside
· Lungs –white , yellow-gray nodules, pneumonia
· Heart – grey to white nodules in muscle (myocardium), white material covering the surface (pericarditis)
· Kidneys – Swollen and congested with urate crystals in ureters.

· Swollen hock and/or wing joints - sticky, straw-colored fluid in joints
Adults –

The ovary in site of infection seen small ovarian follicles full with grayish gelatinous material Misshapen, discolored ova contain oily or caseouse material .abdominal ovulation 
salpingitis, peritonitis, pericarditis,
 white foci or nodules in infected male testes.
*Nodules can be confused with tumors, such as those caused by Marek’s disease.

Diagnosis
case history ,clinical signs , Gross Lesions

Isolation and identification.  
· Most body tissues contain the organism - liver, spleen, ceca, yolk sac, and joint fluid
· Only the ornithine decarboxylase test definitely separates it from Salmonella gallinarum 
· Tube agglutination test 
· Microagglutination test 
· Enzyme-linked immunosorbent assay (ELISA)
· Rapid serum test
· Stained-antigen whole blood test 
Differential diagnosis

S. gallinarum ( fowl typhoid ). 

S.paratyphoid
E.coli ,mycoplasma synoviae, fowl cholera, 
Marek’s disease. Aspergillus's (fungus)
Treatment
 Amoxicillin, poteniated sulfonamide, tetracycline's, fluoroquinolones. Eradication is the preferred method, as recovered birds have a tendency to become carriers.

Control and prevention
a. Hatchery
· Only eggs from PD-free flocks used in hatcheries
· Hatching eggs should be disinfected.
· Breakage of un-hatched eggs in the incubator room should be avoided.
· Equipment in the hatchery should be cleaned and disinfected between hatches with an approved disinfectant.
· Chick boxes should not be reused unless properly sterilized between uses.
b. Farm
· Purchase chicks and poults from sources free of pullorum disease.
· Place chicks and poults in an environment that can be cleaned and sanitized to eliminate residual salmonella from previous flocks
· The laying house should be cleaned and disinfected before the pullets are housed.
· Destroy survivors
· Prevention of Vertical Transmission (hen to chick via eggs)
· Eliminate carriers by serological testing.  Because of cross-reactivity with other bacteria, antibody tests provide only presumptive identification.
· Biosecurity Program: include
1. Mechanical Carriers.  Salmonella pullorum can be carried on human clothing, crates, and equipment.  
2. Proper Dead Bird Disposal.  Dead birds may be a source of infection for flock mates.
3. Insect Control.  Salmonella may survive in insects even after cleaning and disinfection has occurred. 
4. Rodent Control.  Salmonella may survive in rodents even after cleaning and disinfection has occurred.
5. Non-contaminated Water.  Chlorination may be necessary in some cases.
6. Non-contaminated Feed.  Chicks and poults should receive pelletized, crumbled feed.  Feed ingredients must be free of salmonella.
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