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The purpose of this study was to characterize Johne’s disease in Mississippi
cattle. Nine hundred eighteen animals from 23 sale barns in Mississippi were tested for
Mycobacterium avium subspecies paratuberculosis (MAP). Ten milliliters of blood and
4-10 grams of feces were collected from cattle over two years of age presented to the
attending auction veterinarian. Information obtained at the time of collection included
the animal’s sex, type, and reproductive status. Serum samples were screened by an
enzyme-linked immunosorbent assay (ELISA) for MAP. Shedding status was
determined using polymerase chain reaction (PCR) on corresponding fecal samples.
Overall, 17.3% (4/23) of sale barns had at least one animal sero-positive for MAP and
0.54% (5/918) were PCR positive. These results show a Johne’s disease prevalence
similar to the estimate of 0.4% of animals infected found by the USDA NAHMS Beef

‘97 study, emphasizing the need for continued prevention and control practices.
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CHAPTER |

LITERATURE REVIEW

Introduction

Johne’s (yo —knees) disease is an infectious, granulomatous enteritis caused by
the host immune response to an infection with the bacterium Mycobacterium avium ssp.
paratuberculosis (Hill, West et al. 2003). The end result of Johne’s disease in cattle is
extreme diarrhea causing severe weight loss, eventually ending in death (Hill, West et al.
2003). It is a prevalent and economically important disease that affects cattle and other
ruminants and economically impacts the cattle industry (Collins, Gardner et al. 2006). It
is estimated that Johne’s disease costs the dairy industry $200-250 million every year. It
has been estimated that beef and dairy producer’s annual loss from Johne’s disease is
$75-100 per adult animal (Chiodini et al. 1984). Because little research has been done in
beef cattle, the current study is being conducted to help understand how Johne’s disease
affects beef production systems. Johne’s causes significant death, culling, and production
and reproduction losses due to clinical and subclinical disease (Radostits et al.; Stabel
1998; Manning and Collins 2001). Johne’s is on the list of “multiple species diseases”
notifiable to the World Organization for Animal Health (International Office of

Epizootics. Biological Standards Commission. 2004). Johne’s disease primarily occurs
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in domestic and wild ruminant species. However, it has been reported in non-ruminant
species (Anderson, Meece et al. 2007). Johne’s is not a curable disease although
treatments are available but considered unapproved, expensive, and long term. Itis
usually considered cost prohibitive and unpractical to treat this disease (Manning and

Collins 2001).

History

J. McFadyean coined the term "Johne's disease" in the Annual Report for 1906 of
the Principal of the Royal Veterinary College in London, England. Most publications
since then have used either Johne's disease or paratuberculosis when referring to the
disease. The term was coined for the enteric disease first named “pseudotuberculosis
enteritis” by veterinary pathologist Dr. H.A. Johne, along with an American associate Dr.
L. Frothingham in 1894. They discovered the organism causing this disease was
Mycobacterium avium, similar to the bacterium that causes tuberculosis in birds. They
isolated the organism from tissues of a cow that was purchased and had failed to produce
milk or gain weight satisfactorily and eventually died. The veterinarian who had
examined the animal and noted the diarrhea and weight loss submitted the tissues to the
Veterinary Pathology Unit in Dresden where Johne and Frothingham examined them.
Upon examination they noted thickened intestinal mucosa and enlarged mesenteric lymph
nodes and observed many bacteria in the tissues using acid-fast stain. This type of
chronic wasting enteritis had been described as far back as 1826 (Collins and Manning

2001).
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Johne’s disease was first described in the U.S. in 1908 by Dr. Leonard Pearson. It
has since been diagnosed worldwide. Much has been learned about Johne’s disease since
its discovery. It is now widely accepted that the organism causing Johne’s disease is
Mycobacterium avium subspecies paratuberculosis (Hill, West et al. 2003). There is no
cure for Johne’s disease, no good treatment, and prevention can be difficult, but
accomplished through biosecurity and good management. Although much knowledge
has been gained through federal and private research endeavors, much more remains to

be learned about this disease.

Biology

Mycobacterium avium ssp. paratuberculosis (MAP) is a relatively small, slow
growing, mycobactin-dependent acid-fast bacterium (Sweeney 1996). MAP is a
facultative intracellular bacterium that is an obligate parasite. The cell wall of
mycobacteria is composed of a thick waxy mixture of lipids and polysaccharides. The
cell wall of MAP is not very well studied, but seems similar in most respects to that of
other mycobacterium. One feature is notable, however. While most strains of M. avium
subsp. avium produce a surface glycolipid that allows strains to be serotyped (i.e.,
distinguished using antibodies specific for each glycolipid subtype), MAP strains lack
such glycolipid antigens on their surface. On a genetic basis, M. paratuberculosis is
virtually identical to Mycobacterium avium. Phenotypic characteristics of M.
paratuberculosis are, however, different from those of M. avium: M. paratuberculosis
grows much more slowly, requires an iron-transport chemical known as mycobactin for
in vitro growth, forms rough colonies on solid agar media, and infects mammals instead

3
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of birds (Collins and Manning 2001). Due to its fastidious nature this bacterium is very
difficult to culture.

MAP typically affects ruminant species. Animals affected by Johne’s include
cattle, sheep, and deer, as well as many other ruminants. Studies have also demonstrated
the presence of MAP in non-ruminant wildlife such as rabbits (Oryctolagus cuniculus)
(Greig, Stevenson et al. 1999); a red fox (Vulpes vulpes), stoats (Mustela erminea), a
weasel (Mustela nivalis), a vole (Microtus agrestis and Clethrionomys glareolus), a crow
(Corvus corone) (Beard, Rhind et al. 2001); and feral cats (Felis familiaris) (Palmer,
Stoffregen et al. 2005). MAP has also been cultured from the ileum of a coyote in
Wisconsin (Anderson, Meece et al. 2007). The presence of MAP in such species offers

the possibility of non-ruminant wildlife being able to spread the disease.

Pathology

Infection occurs from MAP when M cells in the intestinal lumen ingest the
bacterium and take them to Peyer’s patches to present them to the macrophages for
phagocytosis. This concept was illustrated in a study that developed results suggesting
calf ileal M cells take up the bacilli, and epithelial macrophages phagocytose the bacilli
and bacterial debris expelled from these M cells (Momotani, Whipple et al. 1988). A
contrasting study showed that it is not M cells that aid the invasion of intestinal mucosa
with MAP, but actually enterocytes (Sangari, Goodman et al. 2001). Regardless, once
inside the macrophages, MAP can survive and replicate, spreading to other macrophages
and organs. More macrophages and lymphocytes are then recruited to fight the infection.
Lymphocytes release cytokines to increase the killing power of the macrophages. Giant

4
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cells are formed to help combat the infection. Invasion of all these defense mechanisms,
into infected tissues, causes inflammation of the intestine. MAP typically inhabits the
intestinal tract and mesenteric lymph nodes (Sweeney 1996) with the ileum being the
predominant site of infection. The ileum contains the highest concentration of Peyer’s
patches making it the most prone location for lesions from MAP to occur. When these
areas of the intestine become thickened nutrient absorption is inhibited. This causes
diarrhea, which is the beginning sign of clinical Johne’s disease in cattle. With Johne’s
disease the diarrhea may be intermittent at first and the animal’s appetite may stay the
same or possibly increase slightly. Eventually the diarrhea becomes persistent and
severe, and body condition is gradually lost. When the intestine is unable to absorb
protein correctly, protein-losing enteropathy occurs. “Bottle-jaw,” edema in the
submandibular region, may be seen as result of hypoalbuminemia resulting from the
protein-losing enteropathy. In the terminal stage of the disease, the animal is in a wasting
state, where all body condition has been lost. If the animal is not euthanized it will
eventually perish due to malnourishment.

Because MAP is slow growing, it can take several years for clinical signs to
develop in an infected animal. This causes much difficulty in diagnosing Johne’s
disease. Clinical signs typically do not occur in animals less than 2 years of age (Wu,

Livesey et al. 2007).

Diagnosis

Currently there are several detection methods being used for Johne’s disease.
These detection methods are typically based on antigen or antibody detection. Tests for

5
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Johne’s include: serology, culture, polymerase chain reaction (PCR), and histology.
There are different tests for each category. Serologic tests include enzyme linked
immunosorbent assay (ELISA), agar-gel immunodiffusion (AGID), and complement
fixation (CF). The ELISA may be the most widely used serologic test due to its rapid
turn around time and relatively low cost (Collins, Wells et al. 2005). It has been reported
that 2 widely used commercial ELISA Kits have specificities reported at 95.3% and
99.7% when being used to test a large number of well characterized samples (Collins,
Wells et al. 2005). However false positive rates can be higher than expected (Kalis,
Barkema et al. 2002; Roussel, Libal et al. 2005; Roussel, Fosgate et al. 2007). One study
found that some herds with other mycobacterium isolated from feces were more likely to
be seropositive for MAP (Roussel, Fosgate et al. 2007). A second study showed
environmental mycobacteria could cause false positives with MAP ELISA test kits
(Osterstock, Fosgate et al. 2007). Results from a herd screening using a commercially
available ELISA in beef cattle in Texas showed the proportions of false-positives were
greater than expected based on the reported assay specificities (Roussel, Libal et al.
2005). A potential cause for these false-positive results in beef cattle is their exposure to
Mycobacterium spp that may have antigenic similarity to MAP and hence induce
production of serum antibodies that cross-react with antigens in conventional serologic
tests (Osterstock, Fosgate et al. 2007). Testing with ELISAs is recommended for cattle
herds for which the objective is to identify positive herds in an attempt to reduce
economic impact (Collins, Gardner et al. 2006).

The AGID test is a simple two-day test to confirm a diagnosis of Johne's disease
in cattle showing clinical signs of Johne’s disease. AGID is typically used as a rule-in

6
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test for Johne’s in animals showing clinical signs. It is 100% specific, but the sensitivity
IS too low for this test to be used as a screening tool in cattle (Collins and Manning 2001).

Complement fixation (CF) is still used in some trade markets but for the most part
is outdated. The CF test sensitivity has been reported at 10.8% (Sherman et al. 1990).
This test may be more difficult to perform and interpret than the AGID (Sherman et al.
1990). This test can be used to find antigen or antibody in serum and is a delicate test
with multiple steps (Barrett 1978). Published evaluations of the CF test for Johne's
disease indicate that the sensitivity and specificity are less than those of the other
commercially available tests for Johne's disease. Most countries are moving away from
use of the CF test in favor of the ELISA (Collins and Manning 2001).

Fecal testing is performed via culture and polymerase chain reaction (PCR),
which are recognized organism detection methods. Fecal culture is considered the gold
standard because it is supposed to be 100% specific. Sensitivities of fecal culture have
been reported to range from 38-55% (Sockett, Carr et al. 1992; Whitlock, Whitlock et al.
2000). It has been reported that test sensitivity is a direct function of the distribution of
the infection stages in the test population (Collins and Sockett 1993). The MAP
organism is dependent on mycobactin to survive and grow in culture. When culturing for
MAP, a control culture is used that does not contain mycobactin while the other cultures
contain mycobactin, providing the proper environment for MAP growth. If a sufficient
amount of MAP is present in the sample being tested, fecal cultures can be used to
generate reliable test results. This type of test is costly and time consuming, taking up to
16 weeks to complete, as well as space consuming. For this reason, the use of PCR has
been gaining acceptability at a rapid pace and is used commonly now in diagnostic

7
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laboratories. It has been determined that the insertion sequence 900 (1S900) is the key
aspect of the genetic makeup of the MAP organism that allows it to be distinguished from
other mycobacterium. Biopsies of the ileum and ileocecal lymph nodes can be tested in
the same manner as fecal samples via PCR. Biopsies can also be examined histologically
to detect the organism. The most definitive and sensitive method for use in confirming a
diagnosis of paratuberculosis is a complete necropsy, which should include recording
gross lesions and obtaining ileal and mesenteric lymph node tissues for bacterial culture
and histological examination (Collins, Gardner et al. 2006). Because of the nature of this
disease, these tests should be performed and interpreted by an experienced veterinarian
who is qualified to make a proper diagnosis.

Sensitivity and specificity refer to characteristics of a diagnostic test. The higher
these aspects of a test are the more reliable a test is in diagnosing a disease. Sensitivity is
defined as how effective the test is at correctly identifying animals with the disease
(Petrie et al. 2006). Specificity is defined as how effective the test is at correctly
identifying animals without the disease (Petrie et al. 2006). Highly sensitive tests tend to
produce fewer false negative results while highly specific tests have fewer false positive
results (Smith 2005). Knowledge of test sensitivity and specificity can help determine
which test is best suited for a particular situation. Typically highly sensitive tests are
used to rule out a disease. Highly specific tests are generally used when a rule in
diagnosis is desirable (Smith 2005). Often a combination of tests is used to properly
diagnose a disease. As in the case with Johne’s many times a herd is screened with an

ELISA and any positives are then followed up with PCR or culture. The perfect test, a
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gold standard, would be 100% sensitive and 100% specific and would give a definitive
diagnosis. Unfortunately these tests do not exist for many diseases.

Predictive values are just as important as sensitivity and specificity, especially
when evaluating test results between different populations. These numbers may be
higher or lower depending on the disease status of the population being tested. Predictive
values give an indication of the usefulness of the test in an animal population (Petrie et al.
2006). Predictive values are the probability that an individual test result reflects the true
disease status of the individual (Smith 2005). A positive predictive value is the
proportion of animals with a positive test result that are truly positive for the disease. A
negative predictive value is the proportion of animals with a negative test result that are
truly negative for the disease (Petrie et al. 2006).

Results from different tests are reported in different manners. Tests such as
cultures, AGIDs, histological tests, and PCRs often report the result as positive or
negative. ELISA tests, on the other hand, are not as simple. Their results are reported, as
a numerical value, as sample to positive (S/P) ratios. S/P ratios are calculated from
optical densities (OD) of the reactions (Collins 2002). Therefore it is important to
understand how the ratios and cut off values are established for a particular laboratory.

The ELISA for Johne’s disease detects antibody in the serum of cattle. The serum
sample is placed in the wells of the plate and a conjugate is added to it. If Johne’s
antibody is present when the conjugate is added, the liquid in the well changes color. The
higher the antibody concentration is in the sample the stronger the reaction to the
conjugate and the more intense the color change. The samples are then placed on a plate
reader where light is passed through each sample on the plate. The more light that passes

9
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through the sample the lower the optical density is. Conversely the less light that passes
through the sample the higher the optical density is. Every time a plate of samples is run
a positive and negative control are included in the same plate. After obtaining the ODs
from all samples the test samples can be compared to the control samples. The computer
software then calculates the S/P ratios. The cutoff S/P ratio for a Johne’s ELISA positive

result is typically .25 (IDEXX Laboratories 2007 ).

Epidemiology

In most cases animals become infected with MAP soon after birth (Sweeney
1996) but do not typically show signs of disease until 2-5 years of age (Garry, Wells et al.
1999). The long latency period of the disease contributes to the difficulty of identifying
and controlling it. Transmission of the organism causing Johne’s disease is fecal-oral
(Sweeney 1996). The most probable source of infection with MAP is contaminated feed
and water (Garry, Wells et al. 1999). Feed can become contaminated by different means.
Hay or feed dropped on the ground can become contaminated with MAP from feces and
then infect an animal when it is ingested. Contamination of feed can occur if manure gets
into a feed trough by any means. Natural water supplies can become contaminated from
runoff of pastures or if contaminated manure gets into the water source. One study found
38% of runoff samples collected were culture positive for MAP (Raizman, Wells et al.
2004) Artificial water sources can be contaminated by an animal defecating in the water
source. While not as common, a subclinically infected animal that is purchased and
brought onto the farm can spread the disease by shedding MAP in manure (Sweeney
1996).

10
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The amount of MAP an animal is exposed to contributes to whether or not that
animal becomes infected. One study showed that a large inoculum resulted in a higher
level of colonization of the lymph nodes than did a smaller inoculum, implying that the
intestinal invasion and/or movement of the organisms to the lymph nodes is a dose-
dependent process (Wu, Livesey et al. 2007). Calves are the most susceptible to infection
with MAP (Garry, Wells et al. 1999) and a small dose of MAP may be all that is needed
to infect a newborn calf (Sweeney 1996). Calves can become infected by being born in a
contaminated environment and by nursing a teat contaminated with MAP (Sweeney
1996). For these reasons it is a good management practice to provide a clean
environment for calving. Calves can become infected if the dam is infected and shedding
the bacterium into colostrum and milk (Garry, Wells et al. 1999). It may also be possible
for calves to become infected in utero (Sweeney et al. 1992). The older an animal
becomes, the less likely it is to become infected (Larsen et al. 1975).

Other methods of transmitting Johne’s disease have been suggested, including in
semen, in sex organs of bulls and embryo transfer. One study isolated MAP from semen,
seminal vesicles, and prostate gland of a bull (Larsen et al. 1981). Inoculation of the
uterus with MAP can result in infection of the cow (Sweeney 1996). Uterine flush fluids
have been found positive for MAP (Rohde et al. 1990a). MAP has also been isolated
from washed bovine ova after in vitro exposure (Rohde et al. 1990b). Therefore it is
theoretically possible for embryo transfer to result in an infected fetus (Sweeney 1996).
However, one study concluded that MAP is unlikely to be transmitted by embryo transfer
when the embryo has been washed as recommended by the International Embryo
Transfer Society (Bielanski et al. 2006).

11
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It has been suggested that soil type and pH where cattle are raised may influence
the survival of MAP in the environment and therefore influence transmission of the
disease. It has been shown that survival of MAP may be enhanced by silt or sand content
in loamy soils (Ward and Perez 2004). A study done in Michigan found that the
prevalence of MAP positive dairy herds was positively associated with acidic soil and
increased iron content. The same study found that application of lime to pastures was
associated with reduced risk of MAP (Johnson-Ifearulundu and Kaneene 1999). Another
study gathered information that was valuable in showing the strength of association
between entisol soil types and herd prevalence of MAP in ovine and caprine flocks. This
study suggests that the data gathered are highly indicative of the role of the soil type, as
an important part of environmental conditions, in the epidemiology of MAP (Reviriego,
Moreno et al. 2000). These findings may be applicable for cattle herds as well.
Additionally, a study aimed at defining the role of earthworms in the survival of
mycobacteria found that earthworms may become vectors for mycobacteria (Fischer,
Matlova et al. 2003). In epidemiology, criteria for determining causal associations have
been established. The basic elements include: strength of association, consistency,
specificity, temporality, biological gradient, plausibility, coherence, experimental
evidence, and analogy (Hill 1965). A literature review was conducted and the findings
for each element were published to define the relationship between soil type and MAP
(Johnson-Ifearulundu and Kaneene 1997). One study did appear to indicate a biological
gradient, but lacked the information needed to support the fact that increased exposure

caused increased cases of disease. Information in the literature showed that

12
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environmental pH and iron availability are crucial factors influencing growth of MAP
(Johnson-Ifearulundu and Kaneene 1997).

The National Animal Health Monitoring System (NAHMS) Beef 97 study
indicated that approximately 0.4% of adult beef animals are infected with Johne’s disease
and approximately 8% of beef herds in the US are infected (United States. Animal and
Plant Health Inspection Service. Veterinary Services. Centers for Epidemiology and
Animal Health. and N309.899 1999). In that study 10,372 cows in 380 herds from 21
states were tested using an ELISA. Forty of the 10,372 samples were positive for
antibodies to MAP, giving 0.4% of the animals positive. Those 40 positive animals came
from 30 (7.9%) of the herds tested. The estimate of 7.9% herd prevalence should be
considered a conservative estimate because of the testing protocol set for the study
(United States. Animal and Plant Health Inspection Service. Veterinary Services. Centers
for Epidemiology and Animal Health. and N309.899 1999). The testing protocol was
designed to identify herds that had at least 10% prevalence. Using this type of testing
protocol it is possible to misclassify a herd that has disease prevalence less than 10%.
The NAHMS Dairy *96 (National Animal Health Monitoring System (U.S.), National
Animal Health Monitoring System (U.S.) et al. 1996) study showed approximately 21.6%
of dairies in the U.S. are infected, with a prevalence rate of at least 10%, and that 3.4% of
dairy cows are infected with Johne’s. One very important fact discovered in the Beef "97
study was that knowledge of Johne’s disease among beef producers is very limited. It
showed that 92.2% of beef producers were either unaware of Johne’s or recognized the
name but knew very little about the disease. This fact highlighted the need for education
on Johne’s and gave a reason for the lack of adoption of Johne’s prevention efforts. The

13
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NAHMS Dairy 96 study was able to estimate the loss due to Johne’s disease for the
dairy industry is approximately $200-250 million annually. The Beef *97 study was
unable to estimate the annual cost to the beef industry because it was not designed to be
analytical of the economics of Johne’s disease.

A regional study was done in 2003 to try to determine the overall seroprevalence
of animals infected with Johne’s disease in Alabama beef cattle. Samples were obtained
from the C.S. Roberts Alabama Veterinary Diagnostic Laboratory through the Alabama
Brucellosis Certification program (Hill, West et al. 2003). For the study the samples
were randomly selected from 79 herds but the herds were not randomly selected from the
population of interest, Alabama beef cattle. The study was conducted on serum samples
taken from the brucellosis program from October through November 1998 and April
through May 1999. A possible bias exists with this study because herds in the
Brucellosis Certification program may be better managed herds or possibly herds that are
involved in other health programs such as Johne’s. Eight percent (166/2,073) of the total
number of animals tested was ELISA positive. The study calculated the true prevalence
for Johne’s disease in Alabama to be 8.75% + 1.5%, after adjustments were made for test
sensitivity and specificity and the proportion of animals sampled per herd. Herds
identified as Johne’s positive herds were calculated to be minimally 53.5% of the herds in
the state of Alabama (Hill, West et al. 2003).

A regional study done in Florida in 1990 estimated the seroprevalence of Johne’s
to be 17.1% in dairy cattle and 8.6% in beef cattle (Braun et al. 1990). In this study 3,874
beef cattle from 392 and 617 dairy cattle from 60 herds were obtained from February
1986 to February 1987. Approximately 10 samples were taken from each herd. These

14
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samples were not obtained by a randomized plan but were obtained as they came
available through the Brucellosis Testing Program in Jacksonville, FL.

In Georgia, a survey was conducted in 2000 to determine the seroprevalence of
Johne’s disease in the cattle population. Data was gathered from the random sampling of
5,307 serum samples collected for brucellosis testing. The samples had been taken from
sale barns across the state of Georgia from June 1999 to June 2000; 251 (4.73%) of the
samples tested positive for antibodies against the Johne’s organism. When the data was
broken into cattle type, 3.95% of beef cattle were positive, 9.58% of dairy cattle were
positive, and 4.72% of unknown type cattle were positive (Pence, Baldwin et al.).

A survey done in the fall of 1999 in Saskatchewan on herds using community
(shared) pastures showed an apparent prevalence of 0.8% (0.4% to 1.5%). Sixty-six
herds, in their entirety, from 4 community pastures were sampled during routine
pregnancy checking. All 1799 cows from these pastures were sampled with 15 (0.8%)
positive. After adjusting for test sensitivity and specificity, the true prevalence of Johne’s
was not significantly different from 0.0%. However, it is unlikely that all of the samples
with high S/P ratios were false positives. It was noted that 3 of the samples with high S/P
ratios came from herds with no previous signs of Johne’s. This fact emphasizes the
potential for infection in herds with no previous history of clinical Johne’s disease
(Waldner, Cunningham et al. 2002).

A small scale serologic study was conducted in 2000 by the Mississippi Board of
Animal Health on auction cattle in Mississippi. In that study 815 animals were tested

with 38 found to be positive, resulting in a 4.75% seroprevalence (Watson 2000).
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Clearly, variations exist in the estimates of Johne’s disease in cattle. It is widely
accepted many environmental and management factors influence the presence of the

disease. The purpose of this study was to further characterized Johne’s disease in

Mississippi cattle.
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CHAPTER II
PREVALENCE OF JOHNE’S DISEASE IN MISSISSIPPI AUCTION CATTLE

Carter, JL; Huston, CL; Zhang, S; Hostetler, DE; Warren, RV

Abstract

Johne’s (yo —knees) disease is an infectious, granulomatous enteritis caused by
the host immune response to an infection with the bacterium Mycobacterium avium ssp.
paratuberculosis (Hill, West et al. 2003). Johne’s disease affects domestic and wild
ruminants (Manning and Collins 2001) worldwide and causes much economic loss to the
cattle industry. The disease is reported to cost beef and dairy producers $75-100 per
animal, annually (Chiodini, Chiodini et al. 1984). The purpose of the present study was
to characterize Johne’s disease in Mississippi cattle. Nine hundred eighteen animals from
23 sale barns in Mississippi were tested for Mycobacterium avium subspecies
paratuberculosis (MAP). Overall, 17.3% (4/23) of sale barns had at least one animal
positive for MAP. Of all animal samples, 0.54% (5/918) were PCR positive. These
results show a Johne’s disease prevalence similar to the estimate of 0.4% of animals
infected found by the USDA NAHMS Beef ‘97 study, emphasizing the need for

continued prevention and control practices.
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Introduction

Johne’s disease is a worldwide problem affecting cattle and other ruminants. In
the U.S., Johne’s cost the dairy industry $200-250 million annually (United States.
Animal and Plant Health Inspection Service. Veterinary Services. and N245.1097 1997)
Johne’s causes significant death, culling, and production and reproduction losses due to
clinical and subclinical disease (Radostits et al.; Stabel 1998; Manning and Collins 2001).
To date the research that has been done to determine how much Johne’s affects the beef
industry has been somewhat inconclusive. Johne’s can cause losses to beef cattle much
the same as dairy cattle (United States. Animal and Plant Health Inspection Service.
Veterinary Services. Centers for Epidemiology and Animal Health. and N309.899 1999).
The current estimate for beef herd prevalence of Johne’s disease is 8% (United States.
Animal and Plant Health Inspection Service. Veterinary Services. Centers for
Epidemiology and Animal Health. and N309.899 1999). It is known that Johne’s disease
is present in Mississippi cattle through a study done by the Mississippi Board of Animal
Health that showed an approximate 4.75% seroprevalence (Watson 2000). Although the
presence of Johne’s is known, the true prevalence of Johne’s in Mississippi cattle has not
been determined.

The present study was concerned with characterizing Johne’s disease in
Mississippi cattle, with an emphasis on beef cattle. There has been little research done in
the state to determine the prevalence of Johne’s, and subsequently little research has been
done in beef cattle. This was an auction market study in which 23 livestock auction barns
across the state of Mississippi were chosen as collection sites. The samples were tested at
the Mississippi Veterinary Research and Diagnostic Laboratory in Pearl, MS. This is the
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official statewide diagnostic laboratory that performs all testing for the state funded
program. After all testing was complete the data were analyzed to characterize

prevalence of Johne’s disease in the state of Mississippi.

Materials and Methods

All auctions and attending veterinarians were contacted prior to sample collection.
At each barn samples were collected from every other animal that was presented to the
attending veterinarian that was at least 2 years of age. A minimum of 700 animals
needed to be tested for this study. Due to fluctuations in markets and varying availability
of animals in the free market place, a maximum of 1000 could be tested. Samples were
collected from September to December 2006 in conjunction with the Mississippi
Cooperative State-Federal Brucellosis testing program. At the time of sampling 9-10
mLs of blood was collected from the jugular vein or the caudal tail vein. Using plastic
disposable sleeves 4-10 grams of feces were also collected from the rectum of each
animal tested. Blood samples were centrifuged at 2500 rpm for 10 minutes and serum
was separated. Serum samples were frozen at -20°C until they were packaged and
submitted for testing at the Mississippi Veterinary Research and Diagnostic Laboratory in
Pearl, MS. Serum samples were tested using enzyme-linked immunosorbent assay
(ELISA) and were considered positive if they had a sample to positive ratio (S/P) of .25
or greater®. Feces were collected in 50 mL centrifuge tubes and frozen at -80°C and
submitted for real time polymerase chain reaction (RT-PCR) only if the corresponding

serum sample tested positive.

1 S/P cut off value was determined by IDEXX Laboratories Validation Report 2007.
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All data were entered in spreadsheet format. All statistical analyses were done
using SAS software (SAS 2002; SAS 2006) and all statistical data were analyzed at the
0.05 significance level. Sample size was determined using the appropriate proportional

data calculation (Smith 2005).

Results

Mississippi has 24 cattle auctions across the state, (Figure 1). Twenty-three of
these auctions were used as test sites. Figure 1 shows the location of the positive and
negative test sites. A site was considered positive if at least one animal tested positive for
MAP on ELISA. Six of the 23 (26%) test sites had at least one animal positive for
Johne’s disease at the time of testing. Of all animals tested, 43% came from these 6
auctions. Four of the 23 (17%) test sites had at least one animal that was ELISA and

fecal PCR positive for Johne’s at the time testing.
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Johne's Collection Sites and Status
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Johne’s Collection Sites and Status

A total of 918 samples were collected from cows and bulls randomly selected from the
target group of sale cattle. From the samples taken, 909 were from beef animals and 9
were from dairy animals. The 909 beef animals were comprised of 891 cows (474
pregnant, 279 open, 138 unknown) and 18 bulls. The 9 dairy animals were all cows. Of
all 918 samples, 9 beef cows were seropositive resulting in a 0.98%