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mendations, the National Johne’s Working Group occurs in a “one-at-a-time” fashion in the herd,
(NJWG) was formed by a resolution of the Johne's which often does not unduly alarm the producer.
Committee of the U.S. Animal Health Association So it may come as no surprise that many cattle pro-
(USAHA), and the NJWG cochairs were appointed ducers, even some with infected herds, have not
by the USAHA president. The purpose of the heard of or have little awareness of Johne’s disease.
NJWG is to educate veterinarians and producersAs predicted by Beach and Hastings, inattention to
about disease control and eventual eradication, tothis disease has resulted in Johne’s disease becom-
define research priorities, and to assist states withing one of the most prevalent and costly diseases
regulation development. Education efforts of the of dairy cattle and some purebred beef herds in the
NJWG have done much to elevate the awarenessUnited States (Collins 1994).

level and increase the understanding of Johne's Studies to determine an association between
disease in the producer community. Work must Crohn’s disease in humans and Johne’s disease in
continue towards providing effective systems for ruminants have been conducted. To date, research
classifying herds at low risk dfl. paratuberculo- evidence implicatindMlycobacterium paratubercu-
sisinfection as well as helping owners of infected losisas the cause of Crohn’s disease has not been
herds control or even eliminahM. paratuberculo- conclusive (Engstrand 1995, Van Kruiningen
sisin the most cost-effective manner. 1999). A potential route of exposure was suggested
when U.K. researchers reported detecting vidble
paratuberculosidgn retail pasteurized milk (Food
Standards Agency 2000). Research by the USDA
indicated that U.S. “high temperature, short time”
(HTST) pasteurization methods are effective in
killing the organism (Stabel, Steadham, and Bolin
1997). In an International Dairy Federation bulle-
tin (2001) summarizing the state of knowledge on
this controversial issue, the authors found such
conflicting data among reported studies that they
were unable to say with certainty that pasteuriza-
tion is always fully effective.

INTRODUCTION

Johne’s disease is not at all widespread.
...It does occur, however, and as the
years go by it will become more and
more common and will place a great tax
on the cattle industry.

In May 1922, Beach and Hastings recorded
these comments in th¥niversity of Wisconsin
Agriculture Experiment Station BulletinThe pre-

diction has become reality. Largely ignored by the : .
. . S . Control of animal movement among farms is
industry in the past, Johne’s disease has gained . g .
: . crucial for Johne’s disease control because the pri-
importance among livestock producers because of : . . o

. . : : mary means of introducing the infection into a herd
the economic losses they incur from herd infections . L .

: : s through the acquisition of infected cattle. In-

and the potential human health hazards associate

with the causative agemMiycobacterium paratu-
berculosis Regulations and required reporting of

disease occurrence have been in place in some
states for decades, but enforcement has been lax
in part because of limited reporting of the disease

and its complexity and difficult diagnosis. The

strategy was (and perhaps still is) to hasten the sal
of the suspect animal without diagnostic confirma-
tion rather than to incur the stigma of a Johne’s

disease-infected herd. Elimination of the disease
from some herds is not considered an economically

viable process in light of current diagnostic tests.

Although most animals are infected at an
early age, the onset of clinical signs usually is
delayed for several years. Additionally, the preva-
lence of clinical disease in most herds is low; this
low incidence is more true for beef than for dairy

herds. The clinical signs of Johne’s disease include

chronic diarrhea and weight loss. Animal illness

e

ected animals may test negative at the time of
purchase but later shed the organism and transmit
the disease. There is a risk of litigation for the
producer selling infected, but apparently healthy,
tattle, semen, and embryos or providing inaccurate
or incomplete herd disease history information.
Litigation can extend to the veterinarian who signs
certificates of veterinary inspection (health certifi-
cates) for infected animals with no evidence of
disease. The veterinarian’s signed statement cer-
tifies that the animals identified on the certificate
are not showing signs of infectious or contagious
diseases. Some states add the words “or exposure
thereto” to the certificate, which increases the bur-
den of considering the animal's history.

The USDA, with the NJWG, is developing
plans for the implementation of Johne’s disease
control. National regulatory coordination will
bring uniformity to individual state regulations al-
ready in place or planned.
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THE IssSUEs Transmission
An understanding of the transmission of Johne’s
« Diagnostic Inadequacies Currently used di- disease is essential in controlling its spread. Most dis-

agnostic tests detect less than 50% of infected €ased cattle are infected before or soon after birth. The
animals at a single point in time. Hence, re- ¢alf can be infected across the uterine and placental
peated testing is necessary. Improved diag- barriers before birth and after birth from ingestion of
nostic sensitivity would aid in Johne's disease infectedcolostrum(first milk after delivery), milk, or
control efforts. feces. Feces-contaminated teats and udder provide a
« Lack of Vaccine. An efficacious vaccine is Significant source of infection for the bovine neonate
not available and would be an important tool asWwell. The observation that resistance increases with
in the control of Johne’s disease in cattle. age is substantiated by the difficulty of experimentally

« Regulatory Deficiencies Uniform interstate  €stablishing an infection in adult animals (Sweeney

disease definitions and regulations are needed1996). _ _ _
to decrease confusion and litigation associated ~_ The primary mode of infection by post-weaned
with animal movement. animals is by ingestion of feed or water contaminated

« Crohn's Disease Link A number of research- With feces from infected animals sheddMgparatu-

mans may be caused by the same organism thafrogresses, higher numbers of organisms are excreted
causes Johne’s disease in cattle and other ru-In feces, which increases contamination of the pre-

minants. Milk and milk products, raw or in- Mises and the opportunity for fecal/oral transmission
adequately pasteurized, could provide a source Of the disease to other young cattle in the herd.

of the organism. Mycobacterium paratuberculossganisms can
be excreted in colostrum and in milk, including from
cows with no clinical evidence of disease. The like-
lihood of organism detection in colostrum and feces
increases with severity of disease. In a studiof

Causative Agent o :
In 1895, Johne and Frothingham described the paratuberculosis-infected cows, the organism was
' ound in 36% of colostrum samples from heavy shed-

disease and demonstrated the presence of acid-fasE‘i 0 ;
staining bacilli in sections of the diseased bovine in- . ers and 9% of samples from light shedders. Organ-

: . : : isms were found nearly three times as often in colos-
testine. An atypical form of avian tuberculosis was y

suspected. At the turn of the century, the disease be-trum as in milk (Streeter et f.il' 1995; Sween_ey 1996).
In the later stages of infection, organisms are

came recognized throughout northern Europe and thed_ inated th hout body i d
United States. In 1912, Twort isolated the causative Isseminate roughout body tissues and can pen-
etrate the placenta tissues, thereby infecting a fetus.

organism and named Mycobacterium enteriditis Multiole studi ¢ 4 on fet btained f
chronicae pseudotuberculosae bovishne, which uitiple studies performed on 1e use59 ained from
cows showing clinical signs of Johne’s disease re-

Y;z?slféiriégifﬁirfggg Mgﬁ;ﬁi?ﬁ:igﬁ:?{:ﬁg:\g:_ vealed that 20 to 40% of fetuses were infected in the
bovisor M. tuberculosisthat causes tuberculosis in uterus_before birth (Sweeney ;996)' .
Viable M. paratuberculosihas been found in

cattle, humans, and other species; however, the . e
semen. Bulls used for semen collection for artificial

Johne’s organism does not cause tuberculodly: insemination usually are tested semi-annually for the
cobacterium paratuberculosis closely related ti. . ally . v 1o
disease; thus, this method of artificial breeding is an

avium and in some texts this organism is referred to = ~. . )
asM. aviumsubspecieparatuberculosis In this pa- unI'keéﬁdt;fejifaizlfjéﬁs(ztﬁg?r?enr19098(55'520;6;;29;)‘
per,M. paratuberculosisvill designate the causative mory . POSS

transmission among animals. Organisms have been

organism of Johne's disease. found in uterine washings from infected cows. Al-
Mycobacterium paratuberculosgirvives out- though theoreticall oss%ble transmission b eﬁbr (o]
side the host animal for a significant period. The ba- trangfer has not bgepn docurﬁented Embr 3(/) trans%‘er
cillus can remain viable for 163 days in river water, trom infected cows aenerally is re .arded ;’S safe for
270 days in pond water, and 11 months in bovine fe- the offspri dth genera yt g’d demb
ces and black soil; but it survives only 7 days in urine. € otispring and the recipient, provided embryos are
thoroughly washed. An infected embryo-recipient

Itcan survive low temperatures, i.e., B4 for at least cow is more likely to cause fetal infection (Sweene
a year (Chiodini, Van Kruiningen, and Merkal 1984). y ( y

THE DISEASE
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1996). intermittent diarrhea and, occasionally later, edema in
Currently, wildlife is not considered a signifi- the submandibular jaw area. This edema may disap-
cant threat of infection to grazing cattle. Grazing adult pear and thirst increase as a result of fluid loss from
cattle will more likely be exposed to wild ruminant diarrhea. Animals have no fever and continue to dem-
feces than will the young nursing calves. The pelleted onstrate a normal appetite. Feces are watery, homo-
nature of deer feces disseminates the fecal materialgeneous, without offensive odor, and absent of blood,
under forage and diminishes access for the nursing,epithelial debris, and mucus.
vulnerable calf. Calves are more likely to graze the Lesions of Johne’s disease are characterized by
top of the grass rather than near the ground. intestinal thickening with corrugation. Associated
Transmission of the disease from one herd to an-lymph nodes and lymphoid tissues are enlarged sev-
other is replete with possibilities when between-herd eral times (Whitlock and Buergelt 1996). Caseous
traffic, fence-line contact, stream flows from pasture necrosis and tubercle formation are not features of
to pasture, and other means of transmission are conJohne’s disease in cattle but may be seen in sheep,
sidered. In most instances, introduction of Johne’s goat, or deer (Barker, Van Dreumel, and Palmer
disease into a susceptible herd has been by the addi1993).

tion of infected carrier animals (Sweeney 1996). To aid in understanding herd dynamics,
Whitlock and Buergelt (1996) described the “iceberg”
Clinical Signs, Lesions, and Herd Dynamics effect of disease stages in the herd relative to num-

The incubation period(time from infection to bers affected (Table 1). The clinical animal is the “tip
expression of the disease) of Johne’s disease is longof the iceberg.”
Cattle rarely demonstrate signs of illness before two When considering (1) the number of animals in-
years of age. Animals exposed later in life, i.e., after fected relative to that demonstrating clinical signs and
weaning, are less likely to develop the disease (2) the slow development of the disease, one can en-
(Whitlock and Buergelt 1996). vision why the disease proceeds for years unbe-
After oral ingestionM. paratuberculosi®rgan- knownst to the owner. The occasional animal ob-
isms are taken up by mucosal cells of the small intes-served losing weight is often sold while still in
tine and lymphoid tissue (Momotani et al. 1988). The economically viable condition without diagnosis of
primary site of bacterial replication is the terminal the condition.
portion of the small intestingléum) and the large
intestine. Bacterial replication proceeds at variable Diagnosis
rates. Some animals can become resistant, never de- Johne’s disease presents a diagnostic challenge
velop lesions or shed the organism, and have no signdecause of unlikely detection until the animal has pro-
of the disease. With high or repeated infective organ- gressed to Stages Ill or IV of the disease. During the
ism doses, rapid replication of organisms can occur, early stages (I or Il) of this long incubation disease
leading to earlier development of lesions and sheddingprocess, animals are clinically normal and current
of M. paratuberculosis The course of the disease in diagnostic methods are not apt to detect an immune
most infected animals falls between these two ex- response or the intermittent shedding of the organism.
tremes (Whitlock and Buergelt 1996). Culturing the organism and determining anti-
Developing lesions in the intestinal wall gradu- body response to the organism are two major means
ally result in a malabsorption syndrome (nutrient ab- of detecting Johne’s disease in a herd. Culture (usu-
sorption is retarded). Animals begin to demonstrate ally of feces) and microscopic examination of tissues

Table 1."“Iceberg” effect of Johne’s Disease stages in herd relative to numbers affected, Whitlock and Buergelt (1996)

Stage Disease state Relative no. of animals
\Y Advanced clinical disease 1
1] Clinical disease 1-2
(Early signs of disease; tests likely positive; shedding)
Il Subclinical disease, carrier adults 4-8
(No evidence of disease; shedding intermittent; tests + or —)
| Silent infection 10-14

(No evidence of disease, test positives or shedding)

Total 15-25
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(with an acid-fast stain) are two common methods of posure to tuberculosis in humans and cattle. However,
detecting the organism. Fecal cultures are advanta-skin testing for Johne’s disease using extractsl of
geous for detecting cattle that are excreting the organ-paratuberculosigthe literature refers to this as the
ism and, thus, disseminating the infection to others in johnin tesj has not been as successful as humoral
the herd. The disadvantage is thatparatuberculo- immunologic techniques. Antigens shared with a
sisgrows very slowly in laboratory cultures; conven- number of other environmental mycobacteria are
tional culture techniques generally require at least 12 likely to cross-react, which results in test unreliability.
to 16 weeks (Collins 1996). The sensitivity of the Thus, the johnin skin test and the intravenous johnin
fecal culture method in subclinically infected cattle is test are not used for diagnosis, control, or prepurchase
approximately 40%; this method is likely to discover testing of animals for Johne’s disease (Collins 1996).
less than half of the infected animals in a herd. Cur-

rently, most state regulations defind@hne’s posi- Treatment and Vaccination

tive animalas one from whiciM. paratuberculosis Treatment for Johne’s disease is possible, but

has been isolated, i.e., one with a positive fecal cul- feasible only for valuable or companion animals. The

ture. expense is considerable, and the owner must be will-
A genetic probe, referred to asdaoxyribo- ing to forfeit income from the sale of milk or meat

nucleic acid (DNA) probeemploys a polymerase from the treated animal because of drug residues.
chain reaction (PCR) technique to determine the pres-Therapeutic agents do not cure the disease; rather, they
ence of the Johne’s organism within three days. Themay ameliorate the clinical condition, and the animal
DNA probe, however, is less sensitive and more ex- will likely have to receive medication for the rest of
pensive than the culture method and requires skilledits life (St. Jean 1996). Treatment of the condition is
technicians (Collins 1996). The specificity of the not a viable option in herd control or eradication of
combined culture and DNA probe tests approachesJohne’s disease.
100%. Polymerase chain reaction testing potentially Vaccines have been developed, and a few states
offers one of the most sensitive methods for detection approve their use in selected herds on a case-by-case
of theM. paratuberculosignfection because the pres- basis. A heat-killed product is used in the United
ence of only one organism should provide a positive States and The Netherlands. In some European coun-
signal. tries, a live vaccine is used. Both vaccine types are

Antibodies toM. paratuberculosican be de-  capable of inducing both cellular and humoral immune
tected in the serum of infected animals by means of aresponses, but neither provides a satisfactory level of
variety of techniques: complement fixation, agar resistance (Chiodini 1996). The vaccine decreases the
gel immunodiffusion, and an enzyme-linked development of clinical disease, the amount of shed-
immunosorbenassay (ELISA). The slow develop- ding, and the economic loss from animal removal.
ment of Johne’s disease restricts detection by serumThe vaccine, however, does not eliminate or prevent
antibody tests until Stages Il and IV of the disease. infection of the cow. An efficacious vaccine would
In a study comparing the ELISA for Johne’s disease offer a viable option for control of Johne’s disease.
with the stage of infection (as measured by clinical Although much has been learned since the first vac-
signs and level of fecal shedding), the ELISA’s sen- cination products were developed 70 years ago, more
sitivity was only 15% in low-level fecal shedders. research is needed on vaccine development.
For animals with clinical signs of the disease with
heavy fecal shedding of bacteria, the sensitivity of the Disease Control and Eradication
ELISA was 87%:; overall, the sensitivity of the ELISA Without effective treatment or vaccination pro-
was 45% (Sweeney et al. 1995). Generally, initial cedures, methods are directed toward management
herd testing using ELISA or fecal culture methods will techniques to clear herds of the disease. Because (one
detect less than half the infected animals (Collins time) diagnostic tests can detect less than half of in-
1996; Whitlock and Buergelt 1996). Antibody detec- fected animals, a long-term, dedicated effort is re-
tion methods may be limited by the inherent biologi- quired. Failure to reduce the disease incidence and
cal fact that detectable antibodies are not produced byachieve eradication often can be traced to the owner's
the host until late in the disease process. Therefore lack of compliance with herd management recommen-
further enhancement of the sensitivity of this diagnos- dations or to an insufficient time on the program
tic method may be limited by tardy immune response. (Sockett 1996).

Skin tests measuring cell-mediated immunity to The NJWG expanded efforts to include eco-
the injected antigen have been used to determine exnomic impact, regulatory aspects, research needs, and
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educational priorities (Sockett 1996). The group for- rect economic costs associated with the premature
mulated a voluntary herd disease status program ap-culling of a few individual cows with clinical Johne’s
proved as a model for state programs by the USAHA disease have long been recognized, but only recently
in 1998. This action may lead eventually to appro- has awareness developed of other less visible losses.
priate changes in the Code of Federal Regulations byFor dairy cattle, Hutchinson (1996) recently reviewed
USDA-APHIS and may stimulate revision of the these costs, which include decreased milk production,
USDA'’s Uniform Methods and Rules for a national body weight loss, and lowered fertility in subclinically
disease control and/or indemnity program. infected cattle. Estimates of milk production losses
Strategies to control Johne’s disease in an in- have ranged from 2 to 19% greater in infected cows
fected herd are (1) to eliminate transmission of the than in herdmates (Nordlund et al. 1996).h&avily
organism to susceptible animals and (2) to identify and infected dairy operationg¢defined as those with at
to remove animals known to test positive for Johne’s least 10% of cull cows evidencing clinical signs of
disease. Because test sensitivity is less than 50%, allohne’s disease), the National Animal Health Moni-
carriers cannot be eliminated immediately. Thus, toring System (NAHMS) has estimated an annual loss
management changes must be instituted to limit fecal- of $245 per cow in inventory (Ott, Wells, and Wagner
oral transmission. In addition, calves should receive 1999) compared with that of noninfected herds. These
colostrum from test-negative cows and retaining losses, estimated at the herd-level, were due to lower
calves from known positive cows as herd replace- milk production (more than 1,600 pounds/cow yearly),
ments is discouraged. These on-farm managementhigher cow-replacement costs, and lower cull-cow
practices, carefully and thoroughly instituted, may revenues. This study showed that economic losses as-
eventually rid a herd of the disease. sociated with Johne’s disease could be substantial. In
Animal transfer between herds of unknown dis- lightly infected dairy operations there was marginal
ease status, however, is counterproductive to thesestatistical difference in terms of economic perfor-
efforts. As dairy herds have increased in size, pur- mance between infected and uninfected herds. Na-
chase of replacement heifers (versus home-raising thetionally, the NAHMS (U.S. Department of Agricul-
animals) has become more commonplace. Replaceture 1997) estimated the economic loss to the dairy
ments purchased from herds of unknown disease staindustry from Johne’s disease to be $200 million to
tus represent a significant risk of introduction of the $250 million annually. Such a loss, while significant,
disease. Prepurchase ELISA testing of herd replace-is considered smaller than that caused by other major
ments (usually about two years old or less) provides production-related diseases (e.g., mastitis, reproduc-
only marginal safety. Further assurance (for dairy or tive inefficiency, or lameness).
beef cattle acquisitions) may be gained by requesting According to the NAHMS Dairy 96 Study (U.S.
both the replacement source herd owner and the herdDepartment of Agriculture 1997), about 22% of U.S.
veterinarian of record to sign statements that to the dairy operations have infected cows; the herd preva-
best of their knowledge, no evidence of Johne's dis-lence estimate for dairy herds with at least 300 milk
ease has been detected in the herd for the past fiveows is 40%. Major differences in prevalence by re-

years. gion of the country were not shown, indicating a rela-
tively high herd-prevalence throughout the United
IMPACT ON THE FoobD ANIMAL INDUSTRY States. Most studies performed to date have shown

low prevalences of infected dairy cattle (2.9% of U.S.
Impacts of Johne's disease on food animal pro- cull dairy cows [Merkal et al. 1987]; 5% of Wiscon-

duction in the United States occur in the form of di- sin dairy cows [Collins et al. 1994]; and 3.4% of U.S.
rect losses to producers (losses that are only partly vis-dairy cows [U.S. Department of Agriculture 1997]).
ible to them) and indirect losses related to increasedBecause of the low sensitivity of diagnostic tests,
risks of decreased market access, liability, and future these figures may underestimate true infection preva-
regulatory activity. In Pennsylvania, the prevalence lence. These prevalence estimates are similar to those
of Johne’s disease was 7.2% of 1,440 aniraasm- from other major dairy producing countries of the
ined at slaughter (Whitlock et al. 1985). In New Wworld.
England the prevalence was 18% (Chiodini and Van Economic loss estimates are unavailable for
Kruiningen 1986), and in Wisconsin the prevalence U.S. beef cattle, although NAHMS has estimated a

was 10.5% in 1,000 animals examined at slaughternational herd-level prevalence of 7.9% (by ELISA
(Arnoldi, Hurley, and Lesa 1983). test) (U.S. Department of Agriculture 1997). Little

To infected dairy and beef cattle enterprises, di- is known about the cost or prevalence of Johne’s dis-
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ease infection in other ruminant livestock species in disease and pose a risk to the herd of destination.
the United States, which include sheep, goats, cervids,According to USDA website information (http://
South American camelids, and bison. From a recentwww.usda.gov, Dec. 2000), 31 states have either de-
review, Johne’s disease seems widely distributed inveloped or intend to develop plans for Johne’s disease
U.S. sheep, goats, and cervids, with economic lossescontrol without the benefit of a national standard or
occurring as a result of decreased milk production andguideline. The USDA, working with the NJWG, is de-
body weight (Stehman 1996). veloping uniform methods and rules for Johne's dis-

In addition to direct costs to producers, Johne’s ease control. With the adoption of a national standard,
disease has indirect impacts with economic impor- state agencies will have guidelines to develop uniform
tance that may, in the future, exceed direct costs.regulations.

These indirect costs include increased risks of de- Whether future control strategies for Johne’s
creased market access as well as risks of civil liabil- disease are implemented at the herd, state, or national
ity and regulatory activities. level, decision makers must consider carefully the

Sales of genetically valuable live animals, se- costs and benefits of the control program and who will
men, and embryos to domestic and international mar-bear the financial burden. Control costs include sam-
kets are expanding in importance to U.S. ruminant pling and diagnostic testing, making management
production industries. Because breeding purebredschanges required on farms (Rossiter and Burhans
represents the genetic base of the industries, protect1996), and developing and maintaining the required
ing and expanding these markets are critical to allow- regulatory infrastructure to support the program. To
ing sustainable ruminant production in the future. The date, most control efforts have occurred at the herd
recent global adoption of the General Agreement on level, with costs paid by interested producers. Some
Tariffs and Trade (GATT) to facilitate trade expan- states, however, have Johne’s disease programs that
sion allows for sanitary barriers based on scientifically pay certain diagnostic testing fees and provide edu-
valid animal (or public) health concerns. Certain cational information.
countries, including parts of the European Community As decision makers at each level of the food pro-
(Kalis, Barkema, and Hesseling 1999) and Australia duction industry (producers, food processors, retail-
(Kennedy and Neumann 1997) have begun imple- ers, and state and federal regulatory officials) evalu-
menting preventive and control strategies for Johne’s ate the most important risks to the profitability and
disease and have stated the objective of preventingsustainability of their respective enterprises, Johne’s
spread of infection to noninfected herds. Though disease should be considered seriously. For many
major restrictions on international trade have not beencommercial producers, excepting those dealing with
created to date (Collins and Manning 1995), Johne’s a high prevalence of infection and disease, it may be
disease control programs under way in these countriedifficult to measure the direct economic losses suf-
may lead to market barriers. fered. Forthe industries as a whole to lessen risks sur-

Civil liability and regulatory aspects of control rounding market access, liability, and regulatory ac-
also must be considered (Sockett 1996). The mosttivity, however, proactive control steps are warranted.
common method of introduction of Johne’s disease If a causal relationship between Johne’s disease and
into livestock operations is through purchase of in- Crohn’s disease in humans (discussed in the next sec-
fected animals. Producers who sell infected live- tion) is proven, the food animal industry impacts men-
stock, semen, or embryos, even with no evidence oftioned previously will be dwarfed by the potential
disease, and who misrepresent their herd infectionthreat to human health.
status may put themselves at risk of lawsuits from

buyers who later detect infection in their herds that is ImPacT oN HUMAN HEALTH
traceable to purchase of certain cattle. Veterinary
practitioners may be involved when signing certifi- An etiologic agent of mycobacterial origin has

cates of Veterinary inspection (health Certificates) for been Suggested as the cause of human Crohn’s disease’
animals destined for intrastate, interstate, or interna'a severe inﬂammatory enteritis invo'ving the lower in-
tional movement. The veterinarian signs a statementtestinal tract (National Institutes of Health 2000).
Certifying that the animals identified on the certificate Clinical studies have demonstrated the presence of
are not showing signs of contagious or infectious dis- several species of mycobacteria includigparatu-
eases (some states add “or exposure thereto”). Anperculosisin intestinal biopsy tissue from Crohn’s
animal originating from a herd known to be infected patients (Chiodini 1989). It has not been proven,
may be a carrier with no clinical or test evidence of however, that any of the species isolated cause
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Crohn’s disease, and the presence of these varioudosis DNA in pasteurized milk samples purchased
mycobacterial species may represent bowel mycobac-from retail markets by United Kingdom researchers
teria invading already diseased tissue (Engstrand(Millar et al. 1996). This study implied that vialie
1995). Experimental cross-species infection data de-paratuberculosisorganisms were present after pas-
rived from experiments using Crohn’s disease tissueteurization of milk and was the impetus for further
from humans are especially sparse, although in oneresearch to evaluate optimal conditions of pasteuriza-
reported case an isolate M. paratuberculosiob- tion to kill the organism in raw milk.
tained from a clinical case of Crohn’s disease was used Studies using the test-tube model in which raw
to infect goats. The lesions produced were similar to milk inoculated withM. paratuberculosisvas treated
Johne’s disease (Van Kruiningen et al. 1986). Be- at either 65C for 30 minutes (holder method) or’?2
cause the clinical symptoms of Crohn’s disease arefor 15 seconds (HTST) have demonstrated that a re-
somewhat similar to those found in animals with sidual population of the bacteria will survive heat
Johne’s disease and because noncaseating granulomareatment. Grant et al. (1996) evaluated the effective-
tous inflammation is a feature of both entities, a num- ness of both holder and HTST pasteurization methods
ber of laboratories have proposed thatparatuber- for inactivation ofM. paratuberculosisn raw milk
culosisis the causative agent of Crohn’s disease. Thisand demonstrated that the survival rate of the organ-
disease generally afflicts people from 15 to 25 yearsism was < 1% regardless of strain of bacteria or
and 50 to 80 years of age and, although gender non-method of pasteurization. The thermal death curve
specific, appears in greater numbers of people of Jew-was concave, with rapid initial killing of the bacteria
ish origin (Andres and Friedman 1999). Epidemio- followed by a significant “tailing" effect, resulting in
logic evidence from population and familial studies low numbers of survivors after heat treatment. These
suggests that a genetic component may be involvedexperiments were designed to emulate heat exchange
in the susceptibility to Crohn’s disease. models used by industry; unlike with industry units,

Though superficial, Crohn’s disease and Johne’s however, the milk remained static during heat treat-
disease share similarities. Both are diseases of thement. Alternatively, studies conducted with a labo-
small and large intestines and have a long incubationratory-scale pasteurizer unit, which was similar to that
period and a prolonged course. Crohn’s and Johne’sused in a commercial milk plant and allowed turbu-
(at least in cattle) include tuberculosis-like granulo- lent flow of milk during pasteurization, resulted in the
mas without caseation (or coagulative necrosis) killing of all viable M. paratuberculosisnoculated
(Clarke 1997). Although rare in Johne’s disease, bothinto raw milk samples. Further studies are required
can include lymphocytic or granulomatous lymphan- to determine definitively the effectiveness of current
gitis and focal ulceration of Peyer’s patches or intes- pasteurization methods in killingl. paratuberculo-
tinal mucosa. sisin milk.

Crohn’s disease is a segmental disease of the in- More recently, data have been reported suggest-
testine, whereas Johne’s is a diffuse disease usuallying that viableM. paratuberculosisan be cultured
of the distal small intestine with extension in conti- from retail-ready milk samples (Food Standards
nuity into the cecum and colon. The disease extendsAgency 2000). The preliminary report stated that
through the intestinal wall in Crohn’s but is confined 2.1% of 476 cultured retail milk samples yielddd
to the internal layers in Johne’s. (The muscularis pro- paratuberculosis Similar studies are reportedly un-
pria and serosa are not affected in Johne’s.) A num-derway in the United States.
ber of other features of Crohn’s are not found in

Johne’s disease; a few include fibrosis, fissures, fis- LiTeErRaTURE CITED
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