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JohneJohne’’ss DiseaseDisease

Named after Heinrich Named after Heinrich JohneJohne
Diagnosed the first (recorded) case of Diagnosed the first (recorded) case of 
““pseudotuberculosispseudotuberculosis enteritisenteritis”” in a cow in in a cow in 
Germany Germany –– 18941894

First described in the USA by researchers First described in the USA by researchers 
at at UPennUPenn in 1908in 1908

Caused by a bacteriaCaused by a bacteria
MMycobacterium ycobacterium aaviumvium sspssp. . pparatuberculosisaratuberculosis
a.k.aa.k.a. . ““MapMap””
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MAP MAP –– the bugthe bug

Intracellular pathogenIntracellular pathogen
Can lives inside the goatCan lives inside the goat’’s immune cellss immune cells
Has a thick, waxy cell wallHas a thick, waxy cell wall

Very slow growing organismVery slow growing organism
In the animalIn the animal

Clinical disease takes a long time to Clinical disease takes a long time to 
develop (12develop (12--18 months to years)18 months to years)

In the laboratoryIn the laboratory
Culture takes a relatively long time (8+ Culture takes a relatively long time (8+ 

weeks to call a sample weeks to call a sample ‘‘negativenegative’’))
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MAP MAP –– the bugthe bug

Many unanswered questions remain:Many unanswered questions remain:
How many ‘strains’ exist?

Do they vary in their ability to infect animals?
What is an infective dose?
Why do some animals become infected and 
not others?
Why do some goats develop clinical disease 
and not others?
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How do we diagnose an infection?How do we diagnose an infection?

Detection of MAP organismDetection of MAP organism
Culture (living organisms)Culture (living organisms)

Solid or liquid mediaSolid or liquid media
Manure or tissueManure or tissue

PCR (DNA) (live or dead)PCR (DNA) (live or dead)
Manure or tissueManure or tissue

Detection of antibodiesDetection of antibodies
ELISAELISA

bloodblood
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Stage 1 (Invasion phase)Stage 1 (Invasion phase)

Infection with MAP is establishedInfection with MAP is established
Oral inoculation of bacteriaOral inoculation of bacteria
Localizes in a fairly small section of gutLocalizes in a fairly small section of gut
Usually Usually –– but not always! but not always! –– occurs in very occurs in very 
young animalsyoung animals
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Stage 1 (Invasion phase)Stage 1 (Invasion phase)

SubclinicalSubclinical infectioninfection
No weight loss or other clinical signsNo weight loss or other clinical signs

NoNo antibodies detectableantibodies detectable
NoNo shedding of bacteriashedding of bacteria

NNo risk to other animalso risk to other animals
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Susceptibility to infectionSusceptibility to infection

Risk of infection depends on age at Risk of infection depends on age at 
infectioninfection

Young animals are much more susceptible to Young animals are much more susceptible to 
acquiring an infection than older animalsacquiring an infection than older animals
““Just a thimble of  manure!Just a thimble of  manure!””

Incubation period depends on dose of Incubation period depends on dose of 
organisms ingestedorganisms ingested

Higher dose of MAP Higher dose of MAP faster progression of faster progression of 
diseasedisease
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When do new infections occur?*When do new infections occur?*

5%   5%   -- prior to birth; calf of a clinical, heavy      prior to birth; calf of a clinical, heavy      
. . shedder damshedder dam
75% 75% -- newborn and newborn and unweanedunweaned calvescalves
10% 10% -- weaned and young heifersweaned and young heifers
10% 10% -- older heifers and cowsolder heifers and cows

Animals may become infected as adults & Animals may become infected as adults & 
develop clinical signsdevelop clinical signs
Requires repeated, heavy doses?Requires repeated, heavy doses?

.. **Estimated by R WhitlockEstimated by R Whitlock
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Stage 2 (Eclipse phase)Stage 2 (Eclipse phase)

SubclinicalSubclinical infectioninfection
No diarrhea, weight loss, etc.No diarrhea, weight loss, etc.

Antibodies not usually detectable Antibodies not usually detectable 
(negative blood and milk ELISA)(negative blood and milk ELISA)

Occasional shedding of bacteriaOccasional shedding of bacteria

Pose small risk to Pose small risk to herdmatesherdmates
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Stage 3 (Asymptomatic phase)Stage 3 (Asymptomatic phase)

Start to become clinically affectedStart to become clinically affected
Weight lossWeight loss
Serum antibodies often detectableSerum antibodies often detectable
Shedding bacteria in manure (Shedding bacteria in manure (i.ei.e culture culture ++))

Kidding/stress may trigger increased Kidding/stress may trigger increased 
shedding?shedding?

Significant risk to other animals in herdSignificant risk to other animals in herd
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Stage 4 (Clinical phase)Stage 4 (Clinical phase)

Clinical disease!Clinical disease!
Weight loss; Weight loss; Diarrhea Weight loss; Weight loss; Diarrhea 
(infrequent), (infrequent), occocc. edema. edema

Good appetiteGood appetite
Normal temperature (usually)Normal temperature (usually)
Some Some ““rulerule--outsouts”” (other diseases to (other diseases to 
consider)consider)

Internal parasites; Chronic malnutrition; Internal parasites; Chronic malnutrition; 
CaseousCaseous lymphadenitis; Cancer lymphadenitis; Cancer 
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Stage Stage 4 (4 (concon’’tt))
Most are positive on blood test (ELISA)Most are positive on blood test (ELISA)
Shedding Shedding lotslots of bacteria in manureof bacteria in manure

Many thousands of MAP organisms per dayMany thousands of MAP organisms per day
Often show up as Often show up as ““heavy sheddersheavy shedders”” on cultureon culture

Kids of stage 4 animals may be infected Kids of stage 4 animals may be infected 
before birthbefore birth
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In In uteroutero & milk transmission (cattle)*& milk transmission (cattle)*

Clinical (stage 4)Clinical (stage 4)
~25% calves infected prior to birth~25% calves infected prior to birth
~30% milk samples positive for MAP~30% milk samples positive for MAP

Asymptomatic heavy shedders (stage 3Asymptomatic heavy shedders (stage 3--4)4)
~18% fetuses positive for MAP~18% fetuses positive for MAP
~19% milk samples positive~19% milk samples positive

Asymptomatic light shedders (stage 2Asymptomatic light shedders (stage 2--3)3)
~0% fetuses positive~0% fetuses positive
~5% milk samples positive~5% milk samples positive

*Very likely similar numbers are true for goats?
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~95% of the ~95% of the 
infected infected 
animals in a animals in a 
herd are not herd are not 
showing showing 
clinical clinical 
signssigns

The iceberg principleThe iceberg principle……

Stage 2 Subclincal

Stage 1 Sub-
clinical

Stage 4 Clinical

Stage 3 Subclincal, 
shedding

Images from: www.das.psu.edu/goats/ , www.jackmauldin.com , Oklahoma State University

http://www.das.psu.edu/goats/health/gallery/
http://www.jackmauldin.com/
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Contamination of environmentContamination of environment

Manure slurryManure slurry
survived for 252 dayssurvived for 252 days

PasturePasture
freezing temperature freezing temperature -- 245 days245 days
shade & lower temps favored survivalshade & lower temps favored survival

Survival in waterSurvival in water
Does not replicate; Survives normal Does not replicate; Survives normal 
chlorinationchlorination

River water River water -- 165 d.165 d.
Tap water Tap water -- 520 d.520 d.
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So, MAP...So, MAP...

is an insidious bacterial infection...is an insidious bacterial infection...
that is difficult to diagnose...that is difficult to diagnose...
and impossible to treat!and impossible to treat!

It can be found in milk...It can be found in milk...
can survive well in the environment...can survive well in the environment...
and can survive chlorination.and can survive chlorination.

NOTNOT a pleasant bug to deal with!!a pleasant bug to deal with!!
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A link with A link with CrohnCrohn’’ss Disease?Disease?

No consensus on this No consensus on this 
point!point!

Some evidence shows Some evidence shows 
an an associationassociation
Very difficult to prove Very difficult to prove 
causationcausation

From “The Lancet”: used with permission
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So, is there MAP in milk??So, is there MAP in milk??

United Kingdom milk studiesUnited Kingdom milk studies
retail milk was PCR and culture positiveretail milk was PCR and culture positive

USA USA -- Marshfield Clinic study Marshfield Clinic study 
702 retail milk samples 702 retail milk samples –– culture & PCRculture & PCR
Viable (living) MAP organisms found in about Viable (living) MAP organisms found in about 
3% of retail milk samples3% of retail milk samples

Present in very low numbersPresent in very low numbers
Could not Could not ‘‘rule outrule out’’ postpost--asteurizationasteurization
contamination!contamination!
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What about goatWhat about goat’’s milk??s milk??

““SeventySeventy--nine (23.0%) goatnine (23.0%) goat’’s tanks tank--milk*milk*……
samples samples [in Switzerland][in Switzerland] were PCRwere PCR--
positive for insertion sequence 900**, positive for insertion sequence 900**, 
providing presumptive evidence for the providing presumptive evidence for the 
presence of M. presence of M. aviumavium paratuberculosisparatuberculosis””

Journal Dairy Science, 2003Journal Dairy Science, 2003

* Raw/unpasteurized milk
** Does not necessarily mean that any or all of these 
bacteria were alive…but it seems very likely that at least 
some were!
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Odds & EndsOdds & Ends

Transmission by deer?Transmission by deer?
400 hunter400 hunter--sampled deer in NY state (100/yr sampled deer in NY state (100/yr 
over 4 years)over 4 years)
1 positive animal 1 positive animal -- from on/near a heavily from on/near a heavily 
infected dairy farm!   infected dairy farm!   ((StehmanStehman, 1999), 1999)

So its possible, but may                              So its possible, but may                              
not be very likely!not be very likely!

Junior, those goats may have 
Johne’s – so STAY AWAY!
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Odds & EndsOdds & Ends

““PassPass--throughthrough”” culture positivesculture positives
Can animals be fecal culture positive due to Can animals be fecal culture positive due to 
environmental contamination?environmental contamination?

CultureCulture--negative heifers were negative heifers were tubedtubed (into (into 
the rumen) with low, medium or high the rumen) with low, medium or high 
doses of MAPdoses of MAP--infected manureinfected manure
Manure samples cultured at regular Manure samples cultured at regular 
intervalsintervals
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““Pass ThroughPass Through”” ExperimentExperiment
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How do we deal with it??How do we deal with it??
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Some of the challenges of JD...Some of the challenges of JD...

Diverse management & housing stylesDiverse management & housing styles
Not as much experience with managing Not as much experience with managing 
JD as with dairy cattleJD as with dairy cattle
More difficult to detect lateMore difficult to detect late--stage animalsstage animals

http://ontariodairygoat.com
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Some of the challenges of JD...Some of the challenges of JD...

Poor diagnostic test performancePoor diagnostic test performance
Infected animals are often testInfected animals are often test--negativenegative
False positive tests may occurFalse positive tests may occur

Not all testNot all test--positive animals are an positive animals are an 
immediate economic liability to the herdimmediate economic liability to the herd
Difficulty of purchasing negative or lowDifficulty of purchasing negative or low--risk risk 
replacements?replacements?
No regulatory No regulatory ‘‘incentiveincentive’’
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Managing JD on the farmManaging JD on the farm

National Voluntary Bovine JohneNational Voluntary Bovine Johne’’s s 
Disease Control ProgramDisease Control Program

““Risk assessmentRisk assessment”” approachapproach
Develop a (Develop a (meaningful) meaningful) herd plan to deal with, herd plan to deal with, 
and prevent and prevent JohneJohne’’ss DiseaseDisease

Collaborative effort: herd vet, farmer and Collaborative effort: herd vet, farmer and 
other key advisors/personnelother key advisors/personnel
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www.jd-rom.com/riskassessment.asp *

Resources Resources 

www.johne’s.org

www.vetextension.psu.edu

* These dairy and beef risk assessment documents are 
also available on the CD handed out at the workshop.  
They should be adapted to your specific management 
style, housing conditions, etc.

http://www.jd-rom.com/riskassessment.asp
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Risk of Fecal*Risk of Fecal*--oral transmissionoral transmission

* Also risk of colostrum/milk-oral transmission
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Are cows’ / does’ udders, legs, 
and flanks soiled with manure?
Are cows’ / does’ udders, legs, 
and flanks soiled with manure?

Are calves/kids allowed to nurse?Are calves/kids allowed to nurse?

bedford.extension.psu.edu
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Can feed become contaminated 
with adult goats’ manure?

Can feed become contaminated 
with adult goats’ manure?

http://hambydairysupply.com/http://hoeggergoatsupply.com/http://hoeggergoatsupply.com/

bedford.extension.psu.edu
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Cull high shedders

Mid-March
All animals 24 months and older

Fecal culture

Determine level of infection, high shedders

X XX

Relocate kidding area to clean 
pasture frequently High Jeff

Feed pasteurized cows’ milk
or milk replacer High

High Jeff

Annie

Whole herd fecal culture
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Take home messagesTake home messages

Find out if you have Find out if you have JohneJohne’’ss Disease in Disease in 
your herd; fecal culture (pooling?), tissue your herd; fecal culture (pooling?), tissue 
samples (necropsy/slaughter), etc.samples (necropsy/slaughter), etc.

Develop a Develop a JohneJohne’’ss herd management plan herd management plan 
that willthat will……

Prevent (any more) Prevent (any more) JohneJohne’’ss from coming onto from coming onto 
the farmthe farm……
Reduce the number of infected animals in the Reduce the number of infected animals in the 
herd over timeherd over time
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Take home messagesTake home messages

Think of ways to reduce fecalThink of ways to reduce fecal--oral oral 
transmission of diseasetransmission of disease

Maintain CLEAN & DRY kidding facilitiesMaintain CLEAN & DRY kidding facilities
Feed off of the groundFeed off of the ground
Minimize exposure of Minimize exposure of youngstockyoungstock to adult to adult 
manuremanure
EtcEtc……


