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f you aren’t familiar with
Johne’s disease—the most costly
disease facing the dairy cattle

industry right now—you aren’t alone.
Johne’s (pronounced YO-nees)

disease, which costs the U.S. dairy
industry more than $1.5 billion
annually, is caused by a bacterium
that infects ruminant animals. Myco-
bacterium paratuberculosis is related
to, but different from, the organism
that causes cattle tuberculosis.

USDA’s National Animal Health
Monitoring Survey (NAHMS) Dairy
1996 Study reports that 45 percent of
dairy producers were either unaware
of Johne’s disease or recognized the
name but knew little about it.

Currently, producers must rely on
a test that detects antibodies in blood,
but these antibodies don’t show up
until cows have been infected for

several years. That’s why ARS
microbiologists Judith R. Stabel and
Jay L.E. Ellingson at the National
Animal Disease Center in Ames,
Iowa, are developing a new, faster
diagnostic test using the genetic
sequence of M. paratuberculosis.

ARS has applied for a patent, and
a Maryland microbiological diagnos-
tics company has shown interest in
further development of this work.

There are two stages of Johne’s
infection: clinical, in which cows
show mild to severe signs of disease,
and subclinical, when they have no
visible signs of disease but are
infected with the bacteria.

In the disease’s early stages, it’s
difficult to visually identify infected
cows because they may appear to be
eating normally, even though their
milk production drops. As the disease
progresses, however, cows usually
develop severe diarrhea, resulting in
death.

“Johne’s has had a bad connota-
tion among dairy producers. It was
the kiss of death if it was known to
be in a herd,” says Wisconsin dairy
producer Mark Crave. He and his
three brothers operate a 600-cow
dairy farm in Waterloo, Wisconsin.

The NAHMS study also reports
that about 22 percent of U.S. dairies
are infected with the Johne’s bacteri-
um. The disease seems more com-
mon in larger herds. It is found in
about 40 percent of herds with at
least 300 cows, compared to less than
20 percent of herds with less than 50
cows.

Crave says there’s more interac-
tion among dairy farms nowadays—a
factor that could have helped spread
the disease.

“Until about 10 years ago, dairy
farms were more isolated and had
fewer visitors. Cattle were born and
stayed on the same farm,” says
Crave. “But today there are more

cows bought outside the family farm.
We also have a lot of visitors to the
farms, including salespeople and
veterinarians. The size of the average
dairy herd has increased, too,” he
says.

The disease also threatens beef
producers.

“Johne’s is something beef cattle
producers know about, but they don’t
think it will happen to their opera-
tions,” says Bill Engelbrecht, a beef
producer in Henry, Illinois. “It’s like
cancer: We just don’t think it will hit
close to home. But if it does, it’s
devastating.”

“Johne’s is spread in three ways.
Infected cows can pass the organism
to their unborn fetuses, calves may
eat food contaminated with infected
manure, or they may drink contami-
nated milk from an infected cow,”
says Stabel.

Humans should not be concerned
about contracting the Johne’s bacteria
from drinking pasteurized milk, she
says. Stabel did extensive studies in
1996 that proved the dairy industry’s
flow-through pasteurization—
continuously heating milk to a spe-
cific temperature—kills M.
paratuberculosis.

The dairy industry is concerned
about Johne’s—not only because of
its prevalence, but because it starts as
an infection in calves and shows no
visible signs until 2 to 5 years later.
Once the disease is established in a
herd, there’s no cure. Even when
there are no visible signs of disease,
about 90 percent of dairy cows may
test positive—meaning they carry the
M. paratuberculosis organism.

“A test using the Johne’s gene
sequence would work with any
sample: tissue, feces, milk, or blood.
It’s fast, too, giving results in 2 to 3
days compared to 10 to 12 weeks for
fecal culturing techniques—another
often-used test for Johne’s,” Stabel

Gene-Based Test for Johne’s Disease

Microbiologist Judith Stabel and research
associate Jay Ellingson examine an
autoradiograph of a Mycobacterium
paratuberculosis-specific gene cloned at the
National Animal Disease Center. The gene
is used in a polymerase chain reaction
assay to detect M. paratuberculosis.
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says. “The industry needs this kind of
speed and accuracy in diagnosing
infected animals for prevention to be
successful.”

Ellingson has identified and
sequenced a gene known as the hspX
gene. This discovery is the first
scientific evidence of a heat shock-
like molecular chaperone protein that
appears to protect the bacteria from
the cow’s immune system.

He and Stabel have included this
gene in a gene probe and have
already developed a useful diagnostic
tool for veterinary medicine. While
they are still studying exactly how
this gene functions, they are in the
preliminary stages of developing a
genetic vaccine for Johne’s disease.
Until now, only two other gene
sequences of M. paratuberculosis
have been reported. These were
developed by English and Belgian
researchers in the early 1990s.—By
Linda Cooke McGraw, ARS.

Judith R. Stabel and Jay L. E.
Ellingson are in the USDA-ARS
Zoonotic Diseases Research Unit,
National Animal Disease Center,
P.O. Box 70, Ames, IA 50010; fax
(515) 239-8458,

[Stabel] phone (515) 239-8304, e-
mail jstabel@nadc.ars.usda.gov

[Ellingson] phone (515) 239-8233,
e-mail jellings@nadc.ars.usda.gov ◆

Could this be the Trojan horse of biocontrol?
A parasitic nematode that deceives houseflies into spreading nematode

offspring instead of fly eggs could become a classical biological control
agent, according to ARS scientist Christopher J. Geden.

An entomologist with ARS’ Center for Medical, Agricultural, and
Veterinary Entomology’s Mosquito and Fly Research Unit in Gainesville,
Florida, Geden is evaluating this new discovery.

The nematode, Paraiotonchium muscadomesticae, has so far been found
only in Serra Talhada, a small town in northeastern Brazil. University of
Florida graduate student Reginald R. Coler is credited with the discovery.

How does such trickery work? A female nematode penetrates a host fly’s
larval cuticle and waits for the larva to metamorphose into an adult. When
the adult fly emerges, the female nematode goes through a burst of repro-
ductive activity, producing up to 40,000 young nematodes inside the fly.

“These young parasites invade and damage the fly’s ovaries, causing
parasitic castration—a relatively uncommon phenomenon,” says Geden.

About 15 days after the nematode’s initial penetration, the female fly
attempts to deposit eggs into her favorite nesting material—usually moist
manure. Instead of laying her own eggs, the female fly is unaware she is
actually unloading thousands of young nematodes! These new nematodes
mate, after which the males die and the females begin searching for more fly
hosts to parasitize. The process then repeats.

In lab studies using modest application rates, nematodes reduced house
fly numbers by about 90 percent. ARS is keeping under quarantine at
Gainesville the only colony of the nematode outside its native Brazil. Geden
has studies under way to determine the safety of releasing the nematode and
the likelihood of its survival in a typical farm setting. He is also standard-
izing rearing procedures so that large quantities of infected flies can be
easily and economically produced.

Geden says, “In the United States, house flies pose serious legal problems
for farmers because of public health, sanitation, and nuisance concerns. The
poultry industry alone spends over $30 million per year on insecticides for
fly control. This nematode could bring about an overall reduction in house
fly populations.”—By Tara Weaver, ARS.

Christopher J. Geden is in the USDA-ARS Mosquito and Fly Research
Unit, 1600 SW 23rd Dr., Gainesville, FL 32604; phone (352) 374-5919, fax
(352) 374-5922, e-mail cgeden@gainesville.usda.ufl.edu  ◆

Nematode Dupes House Flies
Scientists are in the
preliminary stages of
developing a genetic
vaccine for Johne’s
disease.


