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Abstract

Diagnostic specimens collected postmortem from a ..

seven-month-old, 275 1b (125 kg), unweaned, emaciated
Blonde bull calf born to a Johne’s-infected dam confirmed
infection with Mycobacterium avium subsp paratubercu-
losis (MAP). This case represents the third generation in
one line of cattle to be infected with MAP. Transmission
of infection from dam to calf is an important means of
sustaining Johne’s disease in cow-calf herds. Not all sub-
mitted tissue samples cultured positive for MAP, illustrat-
ing the need to submit an adequate number of samples
from appropriate locations to make a positive diagnosis.
Positive cultures from composite environmental samples
coincided with the presence of the clinically-affected dam
of this calf.
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Résumé

Des spécimens diagnostiques recueillis suivant
la nécropsie d’'un veau méile de race Blonde émacié et
non-sevré de sept mois (275 lbs, 125 kg), né d'une mere
infectée par la paratuberculose, ont confirmé I'infection
avec Mycobacterium avium subsp paratuberculosis
(MAP). Ce cas représente la troisiéme génération d’'une
lignée de bovins infectés avec MAP. La transmission de
I'infection de la meére au veau est un moyen important de
maintenir la paratuberculose dans les troupeaux vaches-
veaux. Comme tous les échantillons de tissus soumis ne
se sont pas révélés positifs pour MAP, il est important de
soumettre un nombre adéquat d’échantillons provenant
de localisations appropriées pour émettre un diagnostic
positif. Des cultures positives provenant d’échantillons
environnementaux composites étaient corrélées avec la
présence de la mere cliniquement affectée de ce veau.

Introduction

Transmission of Mycobacterium avium subspecies

- paratuberculosis (MAP) from dam to calfis the critical fac-

tor in the persistence of paratuberculosis in cow-calf herds.
While the fecal-oral route is the most important route of
transmission of MAP to neonatal and young cattle, in utero
transmission does occur when dams are in later stages of
infection.»'>? Unlike the situation in most dairy herds,
calves in cow-calf operations remain with their dams for
several months, increasing potential exposure to manure
of adult cattle. Culling clinically affected animals and
their immediate offspring is recommended to eliminate
high-risk animals from beef herds.® Failing to do so can
lead to perpetuation of infection, as in this case.

This report documents infection with MAP in three
generations of beef cattle. Diagnosis was based on culture
of individual cow fecal samples and calf tissue samples
collected postmortem. The history of this herd highlights
the importance of vertical transmission in maintaining
MAP in a cow-calf herd.

Case Description, History, Clinical and
Laboratory Findings

A seven-month-old, approximately 275 1b (125 kg),
unweaned, emaciated Blonde d’Aquitaine® bull calf born
to a five-year-old cow was found dead by the owner in late
November 2005. A field examination of the calf was con-
ducted about two days after it died to collect tissues to test
for MAP. Cold environmental conditions had preserved
the carcass. The dam was losing weight and subsequently
died two weeks later; a necropsy was not done. The dam
had been one of 12 mature cows in a 23-head beef herd
pastured on 30 acres, including a rocky hillside, a spring-
fed wet meadow, and wooded areas. The herd was enrolled
in the Vermont Cattle Health Improvement Program,
Vermont’s Johne’s disease management program, which
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followed the Uniform Program Standards for the Volun-
tary Bovine Johne’s Disease Control Program?® current
at the time.

Samples of feces and multiple gastrointestinal tis-
sues from the calf were submitted for testing at the Johne’s
research laboratory at the School of Veterinary Medicine,
University of Pennsylvania. Tissues were processed using
standard methods.'® Mycobacterium avium subspecies
paratuberculosis was not isolated from one of two ileocecal
lymph nodes, liver, or hepatic lymph nodes. Low numbers
of MAP were recovered from the feces, distal ileum, and
ileocecal valve, while moderate numbers were recovered
from the proximal ileum and mesenteric lymph node. The
highest numbers of MAP were found in the remaining
ileocecal lymph node, and were too numerous to count.

The granddam of this bull calf was the index case
for Johne’s disease in the herd. She died in the fall of 2002
at 10% years of age, having entered the herd two years
earlier with a heifer calf at her side. The index case was
one of six head of Blonde cattle purchased in Ontario,
Canada in August 2000. The paratuberculosis status of
the source herd was not known prior to purchasing the
cattle. The index case was reported to have lost and re-
gained weight several times prior to her death, and had
delivered only one other calf which died at less than six
months of age. A fecal sample obtained from the index
case soon after death, cultured® using liquid media,’ was
signal-positive for MAP at 11 days after inoculation. This
very short time to detection signal suggests a very high
level of MAP shedding, over a million colony forming units
per gram of feces.5

The heifer calf belonging to the index case when
introduced to the Vermont herd was born in July 2000.
Once mature, the daughter of the index case reportedly
had recurrent cycles of weight loss and gain, and did
not conceive until she was over four years old despite
continuous exposure to the herd bull. Her only progeny
was the bull calf described in this report. In August 2005,
four months before the daughter of the index case died,
an individual fecal sample was collected from her and
composite environmental manure samples were collected
around two hay feeders in this cow’s paddock on each of
two consecutive days.

The environmental composites were created by mix-
ing handfuls of manure collected from fresh fecal patties
expected to represent all of the animals in the paddock.
These antemortem composite and individual samples were
cultured by the same method in liquid media.® The fecal
sample from the daughter of the index case was signal-
positive at 15 days. As in the index case, this rapid time to
detection is equivalent to millions of organisms in 1 gram
of feces.® One environmental composite was positive at 16
days in liquid culture and the other at 24 days. All positive
cultures were confirmed by polymerase chain reaction.5¢
Thirteen fecal samples from individual animals submitted

in 2004, as well as three collected concurrently with the
other August 2005 samples, were culture-negative. Subse-
quent composite environmental manure samples collected
about a year after the death of the calf and his dam (two
samples submitted in both September and December
2006) were negative. The environmental contamination
detected in 2005 was likely attributable to the cow with
clinical Johne’s disease.

Demonstration of moderate to high numbers of MAP
from mesenteric and ileocecal lymph nodes and proximal
ileum confirms the diagnosis of paratuberculosis in this
calf, the third generation in one line of Blonde cattle
known to be infected. A complete necropsy was not per-
formed on the unweaned calf, so the exact cause of death
is unknown.

Discussion

While not surprising to document MAP infection
in the calf of a clinically affected cow, it is impossible to
determine with certainty whether the infection occurred
in utero or postnatally. The risk of infection in utero from
infected dams has been estimated to be 11.3 to 40.7%
(95% CI),** and has been shown to increase with the level
of shedding of the dam.” Using the point estimate for in
utero infection of 26.4% from Seitz et al,'* Aly and Thur-
mond* estimated that up to 58.2% of infection attributable
to being born to a seropositive dam occurs after birth. Teats
and colostrum pose a risk for infecting neonatal calves as
they may be positive for MAP, even when the dam is unin-
fected.!! As seen in the calf in this report, the most com-
monly affected tissues are proximal ileum and ileocecal
lymph nodes.'®* However, sampling only gastrointestinal
tract and associated lymph nodes will miss infection in up
to 10% of cases, even when many sections are cultured.’
Sampling fewer tissues will increase the chance of a false
negative. Sampling only one ileocecal lymph node may
miss 25 to 30% of MAP infections in neonatal calves.!®
Finding organisms too numerous to count in one ileocecal
lymph node and none in the other adjacent lymph node,
as in this case, illustrates the risk in relying on only one
or two tissues to make a diagnosis of infection with MAP.

In this case, the Johne’s disease status of the source
herd(s) was not known prior to purchasing the cattle.
Verifying the Johne’s disease status of source herds prior
to purchasing additions is an important biosecurity mea-
sure to prevent the introduction of Johne’s disease into
a herd. Thorne and Hardin?® estimated 28 to 52% of beef
herds and 49 to 90% of dairy herds contain at least one
seropositive animal. For herd-level assessment of infec-
tion status, culture of environmental composite manure
samples (comprising four to six samples from one general
location) in dairy herds has been shown to be almost as
sensitive as fecal pooling.'? Furthermore, the culture of en-
vironmental composite samples or pooled samples is more
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sensitive and cost-effective than serology in dairy herds.?
Environmental surveillance may be useful for monitoring
disease status of beef herds with high stocking density.

Early identification and removal of heavy shedders
is critical to prevent exposure of susceptible young stock
to infective manure or manure-contaminated feed (i.e.,
pasture) or water. Risk factors of the herd in this report
included failure to cull the daughter of the index case
at the time the index case was diagnosed, inability to
routinely test individual animals, and a stream running
through the paddocks.*!* The herd owner also failed to
cull the index case’s daughter when she became clini-
cally ill, thereby increasing the chances of infection being
transmitted to the next generation. High stocking density
also increased risk of transmission in this herd and may
justify surveillance testing.? Additional data is needed to
quantify and model the risk of MAP transmission from
environmental contamination in beef herds.* Full-blooded
beef herds are potentially at higher risk of maintaining
infection once introduced because owners could be less
willing to cull valuable genetics. In the long run, however,
Johne’s disease could lead to the loss of valuable animals,
reduced productivity of infected cows, and restrictions on
marketing of semen and embryos.” Thus, the economic vi-
ability of registered and seed stock cattle operations may
depend on their paratuberculosis status.

Exposure to MAP in the environment and shared
genotypes associated with risk of infection also contribute
to increased risk of infection of calves of infected dams.?
Osterstock et al® examined pedigrees of Texas Longhorn
cattle that were positive and negative for paratuberculo-
sis by ELISA. The odds of an offspring being seropositive
were increased by the presence of particular ancestors in
the pedigree. Additional studies of genetic linkages and
identification of specific genetic elements responsible for
differences in disease susceptibility are needed before
genetic selection can be applied systematically to reduce
the prevalence of paratuberculosis in cattle.

A recent study in Texas found that the voluntary
Johne’s disease control program could be better promoted
to beef producers and their veterinarians.? Veterinarians
working with beef operations should educate clients about
Johne’s disease, conduct assessments, and encourage the
implementation of management strategies to prevent or
control infection with MAP.

Conclusion

Despite the overall low prevalence of MAP in beef
herds, the risk of introducing the disease to a herd through
the purchase of animals is a valid concern. The MAP infec-
tion in the calf reported here illustrates this risk and the
consequences of subsequent transmission from cow to calf.
Currently this is the only line of cattle in this herd affected

with paratuberculosis. To date, whole-herd testing has not
been possible, so it is unknown whether MAP infection has
been limited to only one cow family in this herd.

Endnotes

2Blonde d’Aquitaine; http:/blondecattle.org
'TREK ESP II, TREK Diagnostic Systems, Inc., Sun
Prairie, WI
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