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What’s the big deal about Johne’s?What’s the big deal about Johne’s?

•• ‘Neglected’ for over 100 years‘Neglected’ for over 100 years
–– Slow epidemic was predicted in 1924 Slow epidemic was predicted in 1924 (Larson et al.)(Larson et al.)

•• Widespread across the USWidespread across the US
–– ~22% of herds have prevalence > 10% ~22% of herds have prevalence > 10% (NAHMS ’96)(NAHMS ’96)
–– Currently >70% of US dairy herds infected (Currently >70% of US dairy herds infected (NAHMS 2007)NAHMS 2007)

•• Economically important diseaseEconomically important disease
–– Decreased milk production Decreased milk production (Lombard et al., Hendrick et al.)(Lombard et al., Hendrick et al.)
–– Increased risk of removal Increased risk of removal (Lombard et al., Wilson et al.)(Lombard et al., Wilson et al.)
–– Decreased weight at removal Decreased weight at removal (Whitlock et al.) (Whitlock et al.) 
–– NAHMS Dairy 1996 NAHMS Dairy 1996 -- $227/cow $227/cow ((OttOtt et al.)et al.)

•• Zoonotic concernsZoonotic concerns



What is Johne’s Disease?What is Johne’s Disease?
•• First described by Drs. First described by Drs. JohneJohne

and and FrothinghamFrothingham in 1895 in in 1895 in 
GermanyGermany

•• Caused by Caused by Mycobacterium avium Mycobacterium avium 
subspeciessubspecies paratuberculosis paratuberculosis ( ( M. M. 
paratuberculosis, paratuberculosis, ParatbParatb, MAP), MAP)

•• Chronic, infectious and Chronic, infectious and 
“usually fatal” disease of “usually fatal” disease of 
ruminants and other animalsruminants and other animals



What is Johne’s Disease?What is Johne’s Disease?

•• Animals usually infected before 6 mo. of age.Animals usually infected before 6 mo. of age.
•• Signs of disease usually >2 years of ageSigns of disease usually >2 years of age
•• Results in intermittent Results in intermittent persistent diarrhea and persistent diarrhea and 

gradual weight lossgradual weight loss
•• UntreatableUntreatable

–– Antibiotics not approvedAntibiotics not approved
–– CostCost

•• “Incubation” can last years!“Incubation” can last years!



Mycobacterium avium Mycobacterium avium subspeciessubspecies paratuberculosisparatuberculosis

•• Gram positive rodGram positive rod
•• Acid fastAcid fast
•• Facultative intracellular Facultative intracellular 

pathogenpathogen
•• Obligate parasitic pathogenObligate parasitic pathogen
•• Requires iron for growthRequires iron for growth
•• Rough, thick, waxy cell wallRough, thick, waxy cell wall

Courtesy of Johnes.org



Survived up to 55 weeks in pasture
Moisture and lime application – no effect on survival
Shade increased survival time



How is Johne’s Disease Transmitted?How is Johne’s Disease Transmitted?

•• CALVES ARE MOST SUSCEPTIBLE!CALVES ARE MOST SUSCEPTIBLE!
–– Fecal ContaminationFecal Contamination
–– Colostrum & MilkColostrum & Milk
–– In In Utero Utero 
–– Semen?Semen?
–– Embryo Transfer?Embryo Transfer?
–– Rectal Palpation?Rectal Palpation?





“Shedding of M. paratuberculosis occurs in the milk 
of asymptomatic infected cows..”

Streeter et al., 1995 AJVR
M. paratuberculosis was isolated from colostrum (22.2% of FC+)
more frequently than from milk (8.3% of FC+).



In utero infection ranges from 0.44 - 9.3% of calves
“In utero transmission Mptb could retard the success
of disease control programmes..”



“..when initial inoculums were high (106 CFU), 
neither M. paratuberculosis strain was completely 
killed at the free chlorine concentrations”



Stages of Johne’s DiseaseStages of Johne’s Disease
•• Silent InfectionSilent Infection

–– Usually young cattle early in the diseaseUsually young cattle early in the disease
•• Subclinical DiseaseSubclinical Disease

–– Infected but no diarrhea presentInfected but no diarrhea present
•• Clinical DiseaseClinical Disease

–– Intermittent diarrheaIntermittent diarrhea
•• Advanced Clinical DiseaseAdvanced Clinical Disease

–– Lethargic, weak and emaciatedLethargic, weak and emaciated
–– ““waterhosewaterhose” or “” or “pipestreampipestream” diarrhea” diarrhea



Stages of Johne’s DiseaseStages of Johne’s Disease
(Iceberg Effect)(Iceberg Effect)

Cases
Advanced Clinical = 1

Clinical = 2
Subclinical = 6

Silent = 12

Total Cases = 21



Advanced Clinical DiseaseAdvanced Clinical Disease



PathologyPathology



Clinical DiseaseClinical Disease



Diagnosis of Johne’s DiseaseDiagnosis of Johne’s Disease

•• Clinical SignsClinical Signs
•• Blood Tests (ELISA, AGID, CF, Blood Tests (ELISA, AGID, CF, γγ -- IFNIFN))
•• Milk Tests (ELISA, PCR)Milk Tests (ELISA, PCR)
•• Fecal Culture / PCRFecal Culture / PCR
•• BiopsyBiopsy
•• NecropsyNecropsy



Diagnostic TestsDiagnostic Tests

•• No tests are perfect (for any disease)No tests are perfect (for any disease)
•• RepeatableRepeatable
•• Adequate to assist in controlling diseaseAdequate to assist in controlling disease

–– “Size matters!”“Size matters!”

•• Consistently identify the most infectious animalsConsistently identify the most infectious animals

•• The problem is the organism, not the tests!The problem is the organism, not the tests!



Diagnostic TestsDiagnostic Tests

•• Antibody detection Antibody detection –– rapid rapid 
and economicaland economical
–– Serum ELISA (SE) Serum ELISA (SE) 

(Se=15(Se=15--85%, Sp=9785%, Sp=97--100%)100%)

–– Milk ELISA (ME)    Milk ELISA (ME)    
(Se=21(Se=21--64%, Sp=8064%, Sp=80--99%)99%)

•• Organism detection Organism detection –– slow slow 
and expensiveand expensive
–– Fecal Culture (FC)  Fecal Culture (FC)  

(Se=50%, Sp=100%)(Se=50%, Sp=100%)
–– Histopathology Histopathology 
–– PCRPCR



Population DistributionPopulation Distribution



Population ComparisonPopulation Comparison

Low prevalence diseases Johne’s disease
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Test InterpretationTest Interpretation
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Prevalence EstimatesPrevalence Estimates

•• Beef cattleBeef cattle
–– Animal level  =  0.5 Animal level  =  0.5 –– 10%10%

•• Belgium, Canada, Spain, USBelgium, Canada, Spain, US
–– Herd level  =  3 Herd level  =  3 –– 63%63%

•• Belgium, Canada, US Belgium, Canada, US 

•• Dairy cattleDairy cattle
–– Animal level  =  1 Animal level  =  1 –– 20%      20%      

•• Austria, Belgium, Canada, Denmark, Netherlands, US Austria, Belgium, Canada, Denmark, Netherlands, US 
–– Herd level  =  22 Herd level  =  22 –– 94%94%

•• Austria, Belgium, Canada, Denmark, Netherlands, Austria, Belgium, Canada, Denmark, Netherlands, 
Switzerland, USSwitzerland, US



•• Approved in 2001 by USAHAApproved in 2001 by USAHA
•• Template for state programsTemplate for state programs
•• Each state has opportunity to customize Each state has opportunity to customize 

their plantheir plan
•• 48 states now have programs48 states now have programs



Program ElementsProgram Elements
1.1. EDUCATIONEDUCATION
2.2. MANAGEMENTMANAGEMENT

•• Risk Assessment & Management PlanRisk Assessment & Management Plan

3.3. TestingTesting
•• Test Negative ComponentTest Negative Component

–– Level 1 Level 1 –– 4 4 

•• Test Positive ComponentTest Positive Component
–– Management componentManagement component





Herd Based ModelsHerd Based Models
•• Collins and Morgan (1992)Collins and Morgan (1992)

–– Calf management was most important in reducing prevalenceCalf management was most important in reducing prevalence
–– Test and Cull also decreased prevalence, but at a slower rateTest and Cull also decreased prevalence, but at a slower rate
–– 70% Se was predicted to reduce prevalence to less than 1%70% Se was predicted to reduce prevalence to less than 1%



Herd Based ModelsHerd Based Models
•• GroenendaalGroenendaal et al (2002, ,2003, 2004)et al (2002, ,2003, 2004)

–– Excellent calf management required to reduce prevalence Excellent calf management required to reduce prevalence 
over 20 yearsover 20 years

–– Test and cull Test and cull –– usually economically unattractiveusually economically unattractive
–– Vaccination Vaccination –– usually economically attractiveusually economically attractive



•• Third year of studyThird year of study
•• 66 dairy herds (~74,000 animals)66 dairy herds (~74,000 animals)
•• 25 beef herds (~6,400 animals) 25 beef herds (~6,400 animals) 

•• DataData
–– Risk Assessments and Management Plans (RAMPS), animal Risk Assessments and Management Plans (RAMPS), animal 

information, removal information, testing information, etcinformation, removal information, testing information, etc

National Johne’s Disease National Johne’s Disease 
Demonstration Herd ProjectDemonstration Herd Project



Lactation Cohort SeroprevalenceLactation Cohort Seroprevalence
DairyDairy
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National Johne’s Disease National Johne’s Disease 
Demonstration Herd ProjectDemonstration Herd Project

•• Calves from fecalCalves from fecal--culture positive (FC+) dams are at culture positive (FC+) dams are at 
increased risk of being FC+ later in lifeincreased risk of being FC+ later in life
–– Cull calves from FC+ cows?Cull calves from FC+ cows?

•• Cows from operations where JD clinical cows are Cows from operations where JD clinical cows are 
allowed in calving area are at increased risk of being allowed in calving area are at increased risk of being 
FC+.FC+.
–– Remove JD clinical cows immediately; prior to culling, Remove JD clinical cows immediately; prior to culling, 

keep them as far away from calving area as possible.keep them as far away from calving area as possible.
•• Cows on operations where calves are allowed to nurse Cows on operations where calves are allowed to nurse 

and /or udder hygiene is poor, are at increased risk of and /or udder hygiene is poor, are at increased risk of 
testing FC+.testing FC+.
–– Remove calves immediately after birth, before they have Remove calves immediately after birth, before they have 

a chance to nurse; keep udders clean, or clean them a chance to nurse; keep udders clean, or clean them 
prior to collecting colostrum.prior to collecting colostrum.



Johne’s Prevention and ControlJohne’s Prevention and Control

•• Implement good hygiene practicesImplement good hygiene practices
•• Prevent animals (especially newborns) from Prevent animals (especially newborns) from 

contacting / ingesting the bacteria contacting / ingesting the bacteria 
–– Manure, Colostrum, Milk, Feed, Water Manure, Colostrum, Milk, Feed, Water 

•• Decrease contamination by testing and culling Decrease contamination by testing and culling 
testtest--positive animalspositive animals
–– In In uteroutero Infection Infection -- Cull when Pregnant if PositiveCull when Pregnant if Positive

•• VaccinationVaccination
–– Reduces fecal shedding and incidence of clinical signs Reduces fecal shedding and incidence of clinical signs 




