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Case Report - Johne’s Disease: The Recipient Risk
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Abstract

This is the firstrepart ofintrauterine Mycobacterium
paratuberculosis transmission from g bovirie embryo re-
cipienttothe resultant calf. The recipientwas ELISAand
fecal culture test-ne atrve before embryo placement, but

became ELISA- Tpos ive during the p regnanc Johne’s
disease was confirmed at necros subsequent to Caesar-
ean section. Her embryo transfer calfwas diagnosed with
Johne’s disease two years later. Strict researclybiosecyrity
protocols under which the embryo transfer calfwas rajsed
eliminated routes, of Post natal exposure to M. aratuber
culosis. The recrpren cowhad been rnurchased rom aerd
at risk for M. paratuberculosis infection for which no
Johne’ drsease surverllance was performed.

To minimize the likelihood of purchasing an in-
fected recrnrent fow or obtarnrng M. paratuberculosrf
contaminated colostrum and thus jeopardizing valuab
embryos, recipjent and colostrim, donor Purchases
should be made from a source herd with no or low, whole
herd Johnesdrsease test revalence. The risk of pur-
ch asrn% an animal with paratuberculosrs Infection
can be Detter assessed with whole-herd infection greva-
lence data than with test results for a single animal only

Resume

Ceci constitue le premier rapport de transmission
intra-uterine de Mycobacterium paratuberculosis dune
receveuse d’embryon bovin aU veau transfere. La
receveuse, (%ur testait negatif selon le test ELISA et la
culture des feces avant latransplantation de Fembryon,
devint positive selon le test ELISA durant la gestation.
La Presence de la maladie de Johne fut confirmee a la
necropsie suite a la cesarrenne de la vache. Le veau
trans ere a aussi ete |a9nostrque avec la maladie de
Johne deux nneesgus ard. Le respect de protocoles
stricts en recherche au niveay de la |osecur|te endant
elevage du veau transfere elimine les chances d'un con-
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tact post-natal avec M. paratuberculosis. La vache
receveuse provenait d’un troupeau a risque pour la
maladie de Johne dans lequel aucun progr me de sur-
verIIance our la maladie ne Prenart R ace.

Dans le but de minimiser les chances d'acheter une
vache receveuse infectee ou d’obtenir du colostrum
contamine avec M. paratuberculosis, mettant ainsi en peril
des embryons de valeur, les achats de vaches recevelises
et de dorineuses de colostrum devraient etre faits dans
des troupeaux ou la prevalence de la maladie_de Johne
telle quldbservee au niveau du troupeau en entier est ab-
sente ou tres faible. Le risque dacheter un animal infecte
avec M. paratuberculosis s'evalue plus aisement avec [es
donnees de prevalence au niveay du troui)eau en entier
plutot qu’au niveau dne vache individuell

Case Description

A female Holstein a nroxrmatel one year of age
was purchased in October 1998 from 4 large"dairy herd
In the Midwest. . Heifers were frequentlyhou Igh from
and sold into this herd throu%h livestock dealers, and
the cull rate was hrgh This herd was at considerable
risk of infection with Mycobacterium paratuberculosrs
ven Its anrmal management protocols an the factthat
greva ence 0 Johnesdrsease fordarrh/ erds milk
mg eastSOOCowsrnt e United States Ras been esti-
ted at No Johne’s disease diagnostic test
results were avarlable for the herd.

The recipient herfer was test-negative for Johne’s
djsease b¥ both ELISA and fecal cufture assays com-
pletedjust prior tq purchase. Three subsequent ELISAS
during the next nine months were negative. The heifer
was 0 serve as an embryo transfer (ET) recrlorent for
g]enetrca yvaluable embryos and asuccessfu ET Was

adeinJune 1 re%nancmroceee normally.
InD%cember 1999dirrrn sixth month of pregnanrﬁ
another blood sample was taken and the ELISA res
was Interpreted as strong positive (S/P ratio of 1.3).
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At the time of Caesarean section in March 2000
the recipient had a body condition scqre of 25 and in-
termittent mild diarrhea. Due to positive serology re-
sults, the heifer was necropsied at the completion fthe
Caesarean sectjon, Gross evidence of Johne’s, disease
was found, including irreqular corrugatlon of the Je-
junum, thlckenmgnof e mucosa, dilatef lymphatics and
m|I_dIY enlarged mesenteric lymph nodes. Histopatho-
logic Tesions"consistent with Johne’s disease were also
Present (1.e., giant cells and macrophages containing few
0 numerous acid-fast bacilli in"the” ileum, jejunium
cecum and ,colonz., M. ?aratubercu,loms was [solated
through radiometric culture of two tissue samples (me-
senteric lymph node and ileum). N

Thefemale ET calf bom tq the recipient was re-
moved from th$ dam |mme9|atel_y after the Ca?sarean
section and fed four quarts ofpreviously frozen colpstmm
within 2 hours. The colostrum had been aseptically col-
lected_from a clinically normal cow at least 4 yedrs of
age. The colostrym donor was twice ELISA and fecal
cllture test-negative within 12 months prior to freshen-
Ing, and ELIS_A-ne%mve and clmlcallgnormal one month
after freshening. Concurrent fecal Culture and ELISA
tests for all adult cattle n the colostrum donor herd

lelded entirely negative fecal culture results and 13%

LISA-positivé restilts, The risk that the colostrum was
contaminated with sufficient M. paratuberculosis to es-
tablish an infection in the ET calfwas believed to be low
but not zerp) since the colostmm was collected from a
ealthy mulfiparous test-negative cow in a herd free of
cattle_Shedding the organisnt. |

. The organization managl_n_?_the ET calf was com-
prised of separate physical facilities, each with a differ-
ent function: animdl isolation, quarantine, embryo
transfer, gestation and calf-raising. The two closest fa-
cilities were one-half mile apart,” No adult cattle had
been held at the calf-raising facility, and no adult ma-
nure had been spread on pasture Used for grazing for
more than two years. Thus, the calves were ot exposed
to adults or adult manure and sufficient time had passed
to eliminate any M. paratuberculosis that may have been
onthe P[emlses pr_ewousli/.B

Strict sanitation protocqls were observed, e.g., ce-
ment floors were cleaned daily, manure was rentoved
from the property, farm staft’boots were dedicated to
the facility, visitors wore plastic boots and had no physi-
cal contactwith the animals, no trycks entered the pas-
ture or the calf hutch area, Hay fed to the calves was
harvested from the farm where the calyes were housed
and no manure was spread on the hay fields during the
same season as the hay was harvested, An on-site well
sug;f_lle?_ automatic waterers. Under these conditions,
the likelihood o acqumn? M. paratuberculosis throug
contaminated feed or waler was very low,

.. Ihe calf was hoysed In its own calf hutch at the
facility used to raise fewer than 30 calves. The other
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calves at the facility had been delivered by Caesarean
section from repeatedly test-negative ET recipients. The
calf was pottle-fed milk replacer until approximately
two-months of age, calf-starter was provided within a
few days ofbirth-and hay was added to its diet at wean-
Ing at 6-8 weeks. After weaning, 2-3 calves shared a
cement floor barn pen, and by approximately seven
months of a?e theév Wwere PUt on gas ure ,i,lO calves/pas-
ture). Under these conditions, the possibi |,tyofthePres-
encé and subsequent horizontal transmiSsion of the
organism was very low,

The ET heifer was moved at 20 months of age to
another facility with comparably strict sapitation™pro-
tocols and housed in cement lots with 19 othey ET cattle
ofthe same age. These animals had been obtained b
Caesarian section from ET recipients that were test-
negative before and after calving, and were raised un-
der the same blosecuntTy protocolS as the calfin question.
None of these other ET cattle have subsequently dem-
onstrated any clinical signs of M. paratuberculgsis in-
fection, nor have they ever tested positive on any Johne's
disease d!agnostlc assay. There were no other cattle on
the premisés at the time and no other cattle had been
housed on these premises for a year. Again the expo-
sure risks for acquiring the organism were very low, and
at this point the calf was beyond the most susceptible
age range for infection (b months qfa%e). _

The ET heifer annually received dairy standard
vaccines for resglrator%/, leptospiral and clostridial dis-
eases. Three TB skin tests were completed in 1999 and
all were negative. The heifer was Johne’s disease ELISA
and fecal culture-negative at 24 months of age when it
was euthanized due1o management consigderations.

Clinically, the ET heifer was normal and in good body
condition. At'necropsy, however, gross findings'incluged
moderat_eIY en_Iar([;ed mesenteric lymph nodes, ruggation
ofsmall intestinal loops and mogest thickening ofmucosal
Intestinal tract surfaces. Multinucleated giant cells and
activated macrophages were noted in Peyer’s patches with
rare intracellular acid-fast orqamsm_s._ he pathologic di-
agnosis was granulomatous enterocolitis with intraleSional
bacteria g.e. Johne’s d|sea,se2. M. paratyperculosis, was
not isolated from the only tisste sample (ileum) available
for radiometric culture.

Discussion

. Embryo transfer technologies are ﬂowerful tools
for |mPr0vm_g the genetics ofa herd, but the progess can
be cos Ig |t 15 tempting to minimize costs where Jt seems
feasiblé, such as purchasmg an inexpensive recipient to
carry the emhryq. However, the entire endeavor can be

jeopardized ifthis theoretically cost-saving animal car-

ries an infectious disease. The false-negative test re-
sults for the recipient in this case are typical of M.
paratuberculosis-infected cattle under two’years of age.
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Diagnostic or clinical indications that an ET calf was
Infected during gestation may not appear until rears
after birth, thys wasting not nlg,the T costs but calf-
ramm\gla,nd adult animal expenditures as well.

. While in-utero transmission ot M. paratuberculo-
sis.has been revmus,loy retported,Sthls IS the first reg,or,t
ofin-utero fransmission from an embryo transfer recipi-
ent to the fetus. Due to the bigsecurity protocols under
which the embryo transfer calfwas raised, the post-na-
tal ,roYt s, of M. tEaratubercél_losm tranimlssmn under
typical dairy husbandry congitions (Table 1) were elimi-
nated. The recipient dam thus represented the great-
est transmission risk, significantly qutweighing all"other
factors, This was especially trug sjnce sfie was in late-
sta?e Johne’s disease as evidenced by hlgh ELISA re-
sults,2visiple lesions at necropsy and isplation of the
organism from tissue. Colostrum was the only other
factor with any risk potential as it was collected from a
COW.In a seropositive, but fecal culture negative, herd.
While the egldemmlorgy of M. paratuberctlosis trans-
mission through contaminated colostrum is not com-
pletel imderftood #he risk that frozen colostrum
aseptically collected from a repeatedly test-negative,
clinically normal cow raised in a herd with no detect-
able s eddlngnofthe organism is thought to be low.

lthough M, ﬂaratuberculo_sw Was, not cultured
from the iledm of the ET heifer, it 15 unlikely that the
pathology described was due to any member 0fthe rn_Y-
cobacterial famjly other than M. garatuberculo_sm_. Whife
the. most definitive diagnosis r qu|rﬁs gen$tlc identifi-
cation of an acid-fast organism isolatéd from tissue,
given the confirmed disséminated M. paratuberculosis
infection in the dam the Pr,edu;tlve value of the patho-

=I5 S

logic lesions in the ET calfis high,
Conclusions
,Tosafe% rd the embryo transfer investment and
{o minimize

transter calf, it 1s important to_select an embryo fe-
cipient with the greatest probability of being freé ofM.
paratuberculosis infection. Attention to biosecurity Is
Important when selecting a colostrum donor as well.
While animals may be purchased at a young age when
currently availaplé testing methods for Johne’s disease
are insensitive fdue to thé absence ofantibody produc-
tion or minimal fecal shedding at early phases of the
Infection), it Is still possible to'make an informed deci-
sion abollf the likelihood of infection by assessin
Johne’s disease prevalence in the source herd,
achieve the h|Phest level of confidence that the ET re-
cipient and cofostrum donar cows are not infected with
M. paratuberculosis,. the best approach is to obtain
them from.a herd certified as Johne’s djsease test-nega-
tive. Ifthis is not possible, the next best approachis

ua
h? risk of infection to a valuable embryo
he
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Table 1. Risk factors for transmission of M. paratu-

berculosis to the ET calf.*

Risk factor Risk level*
Contact with infected cattle/manure  Negligible to none
Environmental contamination Negligible to none
Horizontal transmission Negligible to none
Contaminated feedstuff Negligible to none
Contaminated water Negligible to none
Human/vehicle borne Negligible to none
Contaminated colostrum Low

Intrauterine exposure High
*Per the risk assessment worksheets used by the NAHMS 200

dairy survey for use in herds with prior evidence of Johne's dis-
ease. These can be obtained at http:/www.johnes.org/handouts.

to establish the test prevalence in a herd free of clini-
cal cases that follow good Johne’s disease control prac-
tices (e.g., uses milk replacer instead of waste milk,
separates calves from dams at birth, limits calf expo-
sure to adult manure, etc.) The test prevalence can be
based on either fecal culture or ELISA assays completed
orthe adult herd, Ifwhole-herd testing Is not f|scallg
easible, completm? assays on a subset of the her
(minimum 30 cows three years or old_erg can still pro-
vide confidence about the true infection status of the
herd.21fthe assay results demonstrate a low test preva-
ence, clipicallyhealthy test-neq_atlve cows. (born to
1ealth‘%/_dams hat are test-negative as well) are the
most “fiosecure” choices to Serve as embryo recipients
and colostrum donors.
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