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WO 2007/ 140244PCT/ US2007/ 069646 VACCI NATI ON OF YOUNG

ANl MALS AGAI NST LAWSONI A | NTRACELLULARS | NFECT I CNS

RELATED APPLI CATI ONS Thi s application clains .

WO benefit of U S. Serial No. 60/803, ?@?’USPW@&%“

on May 25, 2006, the teachings and content of which

are hereby incorporated by reference in their

entireties. BACKGROUND OF THE | NVENTI ON FI ELD OF THE

| NVENTI ON 10 The present invention is broadly

concerned with inproved vaccinati on nethods for

i mruni zation against proliferative enteritis, known

as ileitis, preferably porcine proliferative ileitis,
VACUR AT Crayeetk{(by Nax A0 AGa ST NESeMNIAIBTRACELLULARIS

bact eri um Lawson& Intracellularis. Specifically, the

i nvention provides forpgrmetibeg; of providing

i ncreased protection against L intracellularis by

RELAT&@%@@IZ@WOMQWQ animals starting fromday one (1)
of age against L. 15 infracellularis |nfect|ons

This appf Leﬁ%)%rc@g%¥ zi}prb%c%?yu&%gﬁpéf@lﬂs 581 \M}a{%&g&aﬁﬁd 5 3@4 Lo o006,

nore prefera

the tead]étbt@’agg\(lgﬁgﬁgv g‘?mbtgléﬁe’e Eegg 39.11}5%41:;}0@5&%%{( 1{3%?&%}%@ }rgth%]r @a@tms
even nore preferably at day 1 or 2 of age, and nost

preferably at day 1 of age. Specifically, said young

animal is youn let, preferably a pm weaned
BACKGBLYep OR65BESER) OF THE PRI OR ART Porci ne
proliferative enterltls, is a naturally occurring

FELD ofditgdasentidtat can affect pigs from

The present invention 1s broadly concerned with itmproved vaccination methads for
mnunization against proliferative enteritis, known as Heitis, preferably porcine proliferative
tteitis, which is caused by an obligate intracellular bactenum Zawsosia Dmfracellvlaris.
Specifically, the invention provides for a methed of providing increased protection against L.
smtrcrcelirlaris Ty vaccinating voung animals starting from day one {1) of age against L.
imracellularis infections, Preferably the voung animals are vaccinaled at day 1 to day 21 of age,
more preferably at day 1 to day 10 of age, even more preferably af day 1 and 1o day 9 of age,
sven more preferably at day 1 o day & of age, even more preferably at dav 1 or 2 of age, and
most preferably at day 1 of age. Specifically, said voung animal is & young piglet, preferably a

pre~-weaned piglet.

DESCRIPTION OF THE PRIOR ART

Porcine proliferative enteritis, is a naturally oceurring disease that can affect pigs from

weaning to young adult stage. It has been established that the causative agent is Lawsonic
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WO 2007/ 140244PCT/ US2007/ 069646 Intracellularis. L.

inarEs is an obligate, intracellular bacterium V\,hi ch

cannot. be cultured by nornmal bacteriol ogical neth
WOgHEdf#ént i onal cel | -free nedia and has beed " ﬁ%ﬁ%@fﬁ{“@“ﬁ

to require cells for growh. S. MOist ci at,

I nfection and Inmunity, Vol. 61, No, 19, 4286-4292

(1993) and G Lawson el at, J, of dinical

M crobi ol ogy, Vol. 31, No. 5, 1136-1142 (1993)

di scuss cultivation of L. intracethilath using | EC 18
Buracellnlitrisi nk.estriondlviep thel odigabe Bhtravoldhalystgiug ®8idhneannot be
conventional tissue culture flasks. In U S. Patent
cultured N@Snormal bdui@ogiod (21886, B2 nvbaidnalofel Mintchcfiat:@dtias been

are hereby incorporated by reference in their

thought RIYehfied +&S foCHbity o8 IMEDAGRY hi | Tndktisn hitl LSRRI VRO, No.
celI's was descri bed. 10Pat hogenl c and non- pat hogeni c

> { Y q sa I
o et i (S S

/ 3 SGL pat ated. st
13,5»1;95{9’%% %‘é‘%ﬁat"é‘ glgg‘?gglg 2 };z?zm@% %Li?& 891§ LA A8stinal
acetrul ari,s- are furfher de r|b
emfhehﬂ# W@ﬁf%@féoﬂ%aﬁ%ﬂ% i EM il Iaf“ﬁ“ Nos.
aracterlzed by i gross and ni croscopi ¢, pathol o

571437330 PebersZpybotingt HBIRB REET 5B OIS EHEPTHES BEGTHDGE N their
bactetia within affected cells. The characterizing

eniiretiep guliohioyl ofdl Mraaeiivieriptn wpeeodis ke eclissvasiigseribed.
proliferation of in attire epithelial cells in the
crypts of the ileum (termnal part of the snmal
intestine), the large intestine or both. Sections of

PathogentiDfagdl &@h-pariaicaneneheal dediehd 28enbyf d. isddededris are well
t hi ckeni ng nucosa resenbling a -garden hose," and

known i€ 8Bt G %%9;51@ wZPodhes dhing ke ¢rg0 176 1 BBIcAbY non-pathogenic
prevents normal gut function, absorption capabilities

aitemmkglnmqm%t & ﬁﬂhﬁ&{ﬁﬂﬁ%ﬁr Air@iaijakkic@‘{ctfﬁaf\%% @1 Uh8scellitarss sre

I Sease are roni c wel gnt l oss, unthriftin -S,

| farther dgicﬂg F$ H ziﬂ Ek@x wn %trxpi& é; B%?Q'b:ﬁ)e%%ewtﬁj_,%%%Q onomi ¢

fh1T0sS, 1ncreased medication

costs, poor m5|ght gai n and. i ad food conversion in
affected animals dinical cases of ileitis are WO
2007/ 140244PCT/ US2007/ 069646 obser ved m)sth not abI

The dlSﬁ?ﬁ,ﬁE@ ds grgiochiessieniged By HBWBWEY emé) ﬁ@s%}a@g@n pahgiogy, ;m a,ter by the
caul has been confirnmed (PCR) in recently weaned pigs

demonsi{ag4n wé 8ksnufceligey bastaiggehi mffered collit rideehiadongng pathological
exposure occurs in the nursety and perhaps,

feature ofthgilinatsess feqmuilfanson of poshtiy epittahs deNRirctheamebts of the ileum
Billcei (2004) Vet Rec 155: 5 arsteller et al.

ferminal 2A03) the SWatiantoalet NLPIOgE blbliRd oA BEh. SealiRs @f ifboted tissue are
(2004). Vet Mcro 104: 97-206). These observations

characteri 308! 4 [RQediSni-PRPtd RDERa rQEmbNEOL PREALA Reke,” and enteric lesions.
prevention strategi es, such as vaccination earlier in

The gut H}Q&@H{n%%% 489 p?&setmes normal gut function, absorption capabilities, and nutrient

transfer. Clinical effects of the disease are chronic weight loss, un’nhﬁt‘tineés, diarrhea, and death.

The disease is of economic iruportance owing 1o death Joss, increased medication costs, poor

weight gain and decreased food conversion in affected auimals, Chnical cases of ieitis are

{2
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Current vaccination strategies for inmunization
against ileitis involve oral adm nistration of the to
Lawsoni a- nai ve pigs exclusively fromthree weeks of
WOIUI4¥d4 ol der, because piglets 10 bel ow thi sl’ciétégz"“"”“%“ﬁ
group coul d have mat er nal anti bodi es positive for L.
intracellutaris due to previous sow exposure or
vacci nation. Prior to the nethod of the present
in.venbon it vas believed that the presence of
mat er nal anti bodi es or other |actogenic factors could
observedobgnivtaaly iy pigi @29 seskswittape. tHevekf, tluapyscote of L imracelidaris has
vacci nations in such piglets, because the maternal
been comliiel) OB RBirh@ventlvhecanbd bigh Y3-Hovaes bf add) z@utd@ny Actiraesiinloris
before the piglet's inmmne system can recognize it

exposur@fSuRe8 i nkp&ee L1 dnaaRtd-natdh8Sron] NOW &5@F -Bositive dams (Mauch and
vacci nation of young piglets has been avolded in face

Bilkei (%4?%‘3&1&2 53 RO herel; QEQCJ?' Eoh N e Hl%zt%'z%{ﬁﬁm- 30; Stege

Figure ows the nunber of “col’ostrum sanpl es

et al. (.%%2& tg& ﬁz&a ?(%l {QTAJE}J) o?‘h{s% s{egMJ ué(?{rﬂlix%A%hb m%m&mm for

tre’o ure {mean
trations) in sol sa _I . |ff
incorporiig A bR FIToh e SpBer S Fends R gy aeger
the use of attenuated nodified live L. ,
intracellularis bacteria for the preparation of a

medi cament for the vaccination of a young ani mal
Current g@gjﬁﬁ@{pﬁ siratgomesy foe gploghiantion against ileltis tnvolve oral administration of the

vaceine to Lawsenia-naive pigs exclusively from three weeks of age and older, because piglets
below this age group could have maternal antibodies positive for L. iracellviaris dus to
Previcous sow exposure or vaccination. Prior to the methed of the present invention i was
believed that the presence of maternal antibodies or other lactogenic factors could potentially
interfere with the efficacy of vaccinations in such piglets, because the maternal antibodies have
the ability to neutralize the vaccine before the piglet’s immune system can recognize it and begin |
secreting its own antibodies. Therefore, vaccination of young piglets has been avoided in the

face of maternal immunity.

DESCRIPTION OF THE FIGURES

Figure 1 shows the nomber of colostrum samples positive in the IFAT for 1gG, 1M and
IgA; and

Fig. 2 shows the titre of L. fmraceffuforis culture {mean of two fitrations) in sow milk

samples with different g content,

k2]
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infections or of an ani mal having
anti-L.intracellularis antibodies, wherein said
animals are 5 vaccinated with an effective dose of
said L. intracellularis antigen at day 1 to day 9 of
age. DETAI LED DESCRI PTI ON The present invention is
based on two surprising observations. First, materna
anti bodi es and the sow m |k do not appear effective
for inactivation of L. intracellularis during
SUMMARES Oi nt esti nal passage. The incubation of L.
intracellularis with sow colostrumor mlk did not
' .t . i L Nk | arj . .
i ond BPLUSHSE L6301 i Bl WRARFSUL ¥ Abl Sttt bt for
the rée era urer.Therq? S no.d%{ference betmegn Sa !e% fhilari
PrERRETRON 0GR TEHRENM 1§ HSnEEHRAtORER YORPG MBS, {4 G acelularis
) (5 %L, intracellularis_cultu [ 95 % mlk) no . .
infoctigny gf, pl g S0l (1avIe BHE-F HEACEIg OB et saich animals are
.conclusion, no direct effect of the any of the tested
vaccingigd,withiar clgrhyiedosoef Seifel. iattqcalligprinantized at daydelolday §of sge.
culture was detected in vitro. However, materna
DETALpD MBSCRABEIONSt L. 15 intracel lularis has been
di scussed (Hol yoake, P.K et al. (1994) J din
The pisbent tlvbrion32baspd ol %86 surpBdhg obderationsCFirH, m¥ten@ dntbodies and the
Bi | kei (2004) Vet. Rec. 155, 532), as young piglets
sow mikU® hyt Spcaobireule e hh@NValibL bl LS intAReRNeMI divind Bhsrointestinal
study, maternal antibodies and the sow m |k do not

passag@PPEAc@iatisR bF Y.8 iRl inlas! ivycﬁ_tsb\grbofbfstr&in or milk did not influence the
Intracellularis during gastrointestinal passage. 20

titre ofsfﬁ% aceﬁﬁl{a?i% E&l%ur@ P%%rbaoﬁhnﬁ.ﬁ &)@H(gd §t01WC1%rﬂlaglcgl}] ’gtorgﬁlg:ttemperamre. There

inferfere w race ["ari s ant _
was nq MFEE0PT v S bt Lt Heb oG T SRRt PRt F 4120 diliSn 5 % £
. id b [ ion. In f , pbiglet i nat ed
mtraceglé,{?a\élgyce@mﬁ/ / \égg{%lqn 5 S]goq}"gega og (r:tgg §i?rbgqﬁ?mséoé§t%$é ?v%s eobserved. In

associated with the di sease conpared to

conclugign,- ya depr et pf heeary of eutssisd sewnmilk rpeptes gm the titre of a L.
overcones deficiencies of the prior art and provides

intracalioipels weltthodwad odetgptadviigi vigoi rideweased nprarodc immoniof against L.
animal s against ileitis (L. intracellularis

intracdllnfoeiz thiao bsdn. dibousir (Hotydaks, P.Khet 40y @oe4t J Chix eliciadivl 32, pp.1980-
provi des a nethod of vaccinating a young ani ma

1985; R@adh) 6t HLY. hitf G agRkdi @ oda) el REE OIS 093) GRABIASHiR Bt fiBally do not
step of adm nistering to said young ani mal an

suffer 8hhaRdidy As s%@gvg %%4&9&@%@69@%@3&@%@4 e gqv?f glgilk %(% not appear

of "gen. Preferably, sai'd young animal 1s on
effectiGHor ]%raCl'RJaqu{ of L. intracellularis during gastrointestinal passage.

Second, maternal antibodies and sow milk do not interfere with L. infracellularis antigen, and
therefore, do not prevent the establishment of active protection against L. intracellularis
infections provided by vaccination. In fact, piglets vaccinated at day 1 of age have reduced gross
pathology associated with the disease compared to non-vaccinated piglets.

4



Mor eover ccording to anot her aspect, the present

i nvention provides a. nethod !i vaccinating young

ani mal having or is exposed to is antibodies, in
particular, maternally derived antl-LlntraceIIuTarm
anti bodi es, against L.intrcwel/u/ar/s infections,
conprising the step of admnistering to said young
animal an effective dose of L, huracellularis
antigen. Preferably, said young animal is One (1.)
day of age or older. According to another aspect, the

Thus prdeBSRRMNtioR\OBCOMABs MRYERS of tiEiedrf md praddésna@tviengrethods for
an ani mal is exposed to anti-L. ntracellule

providingSin@fhtdA0ftioRStior B RAIhAIS WeBihstTHERS T8 btrddemiiNgd infections). In
% i kintraoctllulatis antibodies, against -

partlculgr | h{en[{ Q%g lnlé!a?[ O % ggs‘.:ﬁ'n? Od Sp 1n§f1ﬁ},ga )Jgﬁllg taﬁPna@fagamst L.
1S erlng ani ma ectlve ose .
imracellglifs 3 ta‘;éxx‘%‘&'e%pﬁsﬁ%# g uagmam”t‘eﬂngem Sidyoune gl gn effective
not limted to, a process which includes the
adm nistration of an ILcellular/s antigen to an
ani mal wherein said L 15fair tellylaris antigen, when
adm nistered to said animal, elicits or is able to
elicit, an imune response in said animal against |L
i tic ....1l1ularis, The term "ani mal " as used
herein, means but is not limted to, birds, fish, and
manmal s, such as cattle, pigs, horses, or prinmates.
However, according to preferred enbodi nent of the
present 20invention, the animal is pig, preferably a
pre-weaned piglet. Thus, according to a further
aspect, the present invention relates to a nethod of
vaccinating a WD 2007/ 140244PCT/ US2007/ 069646 young
animal, starting front day oneof age, an effective
dose ofen wherein said animal is a bird, fish, or
manmal stch a.s cattle, pig, horse, or primte.
Preferably, said aninmal is a mammal . Even nore
preferably, said animal is a pig. Mst preferably,
said animal is a pre-weaned piglet.

4a
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The -term 'young aninmal" as used herein refers to an
animal of 1 day of age to 20 days of age. Preferably,
the term"young aninmal", refers to an aninmal of 1 day
Woépmé’déz“l‘o 10 days of age. Mre preferably, R /{ 2P /069646

‘young animal" refers to an animal of / day of age to

9 days of age, even nore preferably, 1 day of -age to

S days of age, even, nore preferably, 1 day of age to

7 days of 10 Tlore preferably, 1 day of age to 6

days of age, even nore preferably, | day of age to 5
dose of daywaoflidge, anggen Hroesbpr, efidnabhy prilnatl ayoref{1 adey tiDagd or eidu
days of age, even nore preferably, | day of age to 3

Moreov ﬁa:yc&@@iﬁﬁﬁg Qnodveh Fﬁ@! e preeéie hakhion frodideda Shapd)oofaccinating a
- age, and nost pre erably to an aninal 1 day of age.

voung aliaQl heSRest ls%%pﬁ%:@%&&ﬂ Q’f b G T RE TR anYiBb8s, @t‘i‘bﬁﬁ%lcular maternaliy
also refers to the age of the animal when’

derived Xiﬁﬁe f%eg%gjl% aﬁ%%dfe‘s r Qﬁtamtﬁi Ji R ;}fm’!m% ﬂﬁiﬁ%gﬁé lcﬂﬂaﬂﬁ ézﬁg the step

further aspec

of admm&%&ﬁ% tlcgglélrxﬁ)g?c arlt_lm[aﬁg%gj?e gq{) r%%;%z%g}hfinfg\% ii%l} P%i‘cr&b]},
adm.ni sterin qt ng ani nal an effectlve dose
said yougg aqir ﬁsé’geéﬁ‘t Y ER! ag e(i?‘g‘?n the animal is vaccinated
at day 1 to day 20 of age. According to a further
enbodi ment, the present invention relates to said
met hod of vaccination, wherein the animal is .inated
Accordigg todeyther atpectdthe mreseof maygsionArooiel hyethod fior tdeempating an animal
enbodi nent, the present invention relates to said
having orat kegbsed (v agity nat-vaw/onemebodith) én gmitnwlr nsternally derived anti-
vaccinated at day 1 to day 9 of age. According to a

LintracdidRe anerod nRiiast t NewrRiesablis | RIQALAONcERMBNES he swep of

1 nethod of vaccination, wherein the animal is
admini si¥ Clonatiesdadi ad %Yfeém%‘li@@%f B iOha88karis \Qﬁ-ﬁmn
/ 140244PCT/ US2007/ 069646 According to a further
enbodl ment, the present invention relates to said
met hod of acci na wher ei n the ani mal i s vacci nated at
to day?. .age Accor

The temb %“é‘é‘ﬁf‘l‘ ?%V{ént!ﬁ% naEihe ] #3 élsei d“?%‘r‘rq) 1g ig ?5} Hmrtlelgiem A Process
ccination, wherein the an| i's vacci nat ed t .
which mf?uldgq élg};t{igﬂra?‘lfaélé)g of AR Cfg rsféer'qu’ grrg aplesnHa Al ERERY; \‘.}gﬁ%{n sard £

the present. invention elates to said 5 nethod of
intracel byl Bpagano ey REREStRRG 1 idnaninad, sigde Phiatble erelighyan immune
to day 5 of age. According to a. further enbodi nenf,
responsetih eai peigwhbedimy éntirone/iidrat es to said net hod of
vacci nation, wherein the animal is vaccinated at day
1 to day 4 of age: According to a further enbodi nent,
the present invention relates to said nethod of

The ternVaGEhNAhE ORd WREE 87D 8:a8 InBBl mBeVRC B BAEiSd adll vi@dmdis, such as
to day 3 of age. According to a further enbodi ment,

catile, plelCrREES SPLERALESHIR P dedtRiRO % Qleferred embodiment of the present

tnvention, the animal 18 a pig, preferably a pre-weaned piglet.

Thus, according to a further aspect, the present invention welates to a method of vaccinating a

young antmal against L. ffracellularis miection comprising the step of administering to said
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10vacci nation wherein the animal is vaccinated at day

1 or 2 of age. According to a further enbodi nent the

present inventionsaid nmethod of vaccination, wherein

WOtZH@fldW‘iﬁal is vaccinated at day 1 of age. THE TIES20A7/069646

"having or is exposed to anti-Lintracethanti bodi es”

shall nean but is not limted to, an aninmal, that has

or is exposed to a detectable anti-4.intr thelaris

antibody titre, preferably of at least | A nore

preferably of nore than 1 16, even nore preferably of
young ek ddhdn: fotddavewen(imef egpraefdicableydet ofitr eutdaall/dnis antigen,

128, even nore preferably of | even nore preferably :

‘wherein Qfid RIS o bikit S, oARaRRS budd Af@kRbhY BirsdTof %nh’ﬁﬁﬂ Preferably,

1: 1024 per m . Preferabl y, that an ti
said anit Al {saﬂ% 11 BOGY wldhd @?efféiﬁb gerﬁzﬁ&taﬁﬂa@ 1@80e. Most preferably, said

quant | e In a spe nti- Linoi ne assay,
[ n.the assay as described in. Exanple 4.
amm’l%ﬁee‘pe?‘@ e 1&% y, those antiL. i;aracedfnlws

anti bodies are maternal ly derived anti bodies. WD
2007/ 140244PCT/ US2007/ 069646 Theexposed to
anti-"bodi es" neans butg\‘J imted to the fact, that

e ad ..
The termy (TvREETERA . R BSSH R IRErsIP SR el o LN K 98E & A ﬁﬁg fgys of age.
an detectable antiLintracellutaris antibody tine,
Preferably; 8fedprabi youss aatndldaetersto an apwrd opi € ebiteodp dapy of age. More
‘than 1:16, even nore preferably of nore than 1:64,
preferablgydr tamn é}*:pnlgf&ixaiﬂf’yetbfs woenanittha ! E; &28) sgveén Qnimye of age, even
preferably of 1:256, even nore preferably of norenost
more prafé@bier adky obicdmrdiRanm agd GRdn prFe gfmbutlr dendf age The days of
term "having a _
age, even more preferably, 1 dav of age to ¢ days of age, even more preferably, 1 day of ageto 5
days of age, even more preferably. 1 day of age 10 4 days of age, even more preferably, 1 day of
age to 3 days of age, even more preferably, | or 2 day(s) of age, and most preferably to an
animal 1 day of age. The respective meaning of the term “young antmal” also refers to the age

of the animal when it is vaccinated for the first time with L. iwracelfnloris antigen.

Thuss, a fucther aspect of the present invention relates to a method of vaccinabing a young animal
against 1. Infraceltularis infections, comprising the step of administering to said young animal
an effective dose of L. ifracelluloris antigen, wherein the animal is vaccinated at day 1 1o day
20 of age. According to a further embodiment, the present mvention relates fo said method of
vaccmation, wheremn the gnimal 18 vaccinated at day 1 1o day 10 of age. According 1o a further
embodimént, the present inventlon relates to said method of vaccination, wherein the animal 1s
vaccinated af dayv 1 to day 9 of age. According to 2 further smbodiment, the present invention

relates to said method of vaccination, wherein the animal is vaccinated at day 1 1o day 8 of age.
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Inirczcel'u/aris antibody ti 10More preferably of

nore h1l:1 - 'bodies" shall nealimted to, a

detectable m serum of said aninmal, preferably of t

WO 28014834¢Nn nore preferably of nore than 1:64 PEAeR007/069646

14.3r t preferably of nore than 1:128, even nore

preferably of 1:256, even nore preferably of ore than

1: 512, and nost preferably of ore than 1:1024. Thus

according to anot her aspect, the present invention

provides a nethod for vaccinating an ani mal. agai nst
Accordikg rt & Actel ekbbEmient detjronnCionpricairdgiet hessd epdall of vacoination,

adm nistering to said animal an effective dose of L.

wherein il £i8fnal I51vdadhfedRt d:geNso gyer f fzeS 2l do@Nig®@l s RABeOEmbodiment,
is exposed to an detectable anti-L./M 1 /ant| body

the pr ee&itt;ﬁxeeﬁhﬂf{ ?Jie_%@m HiPheod|#38Lcidiitn Ws@ﬁ RhE fzz%‘i%pisyw Bfinated at

nore t 6, even nore preferably .of nore

han
day 1 0 da@ 45 &Va%n. E"Pcr ff‘rdﬁ{ Joear gé& Qﬁbé&{x&ﬁttﬂglﬁ}reﬁgg{gﬁkmﬁxg Metates o said

even nore pre
than 512

method zg_? VE§9H «nbaé}r \a}heru rﬁh&a&mg% »a@%lﬂe%%: afbikl¥ ik}‘b (Sif%(e) g‘egﬁ%& According 0 a
t [ E f
further qopRpgEmEL ?fvsﬁééi%??wa’g‘é%?& roieite P EHeR! e oraherein the
the day of vaccination.
animal §Q@W[ﬁ@lﬁﬁ%ﬁpﬁﬁ/t@g@@@iﬂb@@ﬁ&@ﬁﬁfdﬂl& to a further embodiment, the present

invention relates to said method of vaccination, wherein the animal is vaccinated at day 1 to day

3 of age. According to a further embodiment, the present invention relates 1o said method of
vaceination, wherein the animal is vaccinated at day 1 or 2 of age. According to a further
embodiment, the present invention relates to said method of vaccination, wherein the animal is

vacoinated at day 1 of age.

The term “having or is exposed to anti-L.infracellularis antibodies™ shall mean but is not limited
to, &n animal, that has or iz exposed to & detectable anti-Lintracellaloris antibody iitre,
preferably of at least 14, more preferably of more than 1:16, even more preferably of more than
1:64, even more preferably of more than 1:128, even more preferably of 1256, even more

preferably of more than 1:512, and most preferably of more than 1:1024 per ml. Preferably, that

anti-L.intracellularis  antibody  fitre 13 detectable and guantifiable i 3 specific ami-

Lontracelfuforis imnune assay, preferably in the assay as described in Example 4. Maore

preferably, those anti-f. imtracefidaris antibodies are maternally derived antibodies.



i

Thus, according to another aspcct, thepresent
i nvention provides a nethod. for vaccinating a young
ani mal agai nstinfections, conprising theof
WO 93t eri ng to said young ani mal an ef f ecthGI&ISgHE869646
of L. /nxnwel htkcis antigen, wherein said young
animal has or is exposed to a detectable
anti-L,inntibody titre, preferably of at |east Uzi;
nore preferably of marl: 16, even or preferably of
nore than. 1:64, even nore preferably of nore than
The ternd “&@PBsedeentNobe cpribferablifodibs " lmab6 buekeny harted to the fact that
preferably of nore than 1:512, nost preferably of

the anio@¢ Qrd Han whinl Q24uipeks Mk o Ribehall wilkt besgiankh begicesle anti-
are maternal ly derived antibodies. -Preferably, said

Lintrac YRS 2R ti%ré‘ Qx%fé)ﬁ/‘ﬁﬁ{‘ oF gg PhsOf 12QQd Pre?é?aQé‘Xﬁ‘ e than 1:16,

age. More prefera sai d young ani nal is between 1

aven nmf%%i?g%r%!gg %f il%rél glaﬂap{ 84 oefvfﬂg g‘%ﬂa glg;égé?%[gxo rag o€ fth%ﬁalb{ %’é even more

day of "age age, even nor

preferabf iy Y Gr EAEFT DSTABER (T o L sy & more than

‘ O age, even nore preferably between 1. day of age to

1:1024 pgr Bayseer W& e n nore preferably between 1 day of
age to 5 days of age, even nore preferably between 1
day of age to 4 days of age, even norepreferably
between 1. day of age to 3 days of age, even nore

The termptiefegalliyf. dnrecriiZrdeantibddied” sigé meandunostot pretfed talal detectable
| day of age. 15 The term "an effectwe dose" as used

anti-Z.. inheL@hity RRanBadvitke inSi ROkerthmft@d dnbnalaprepdTHINGF Bfleast 44, even
antigen, that elicits or is able to elicit an inmune

more préﬁ?f‘a@ﬂn%ﬁ rhéte 8fa@ N MR aveh OnWRi sRfSaild £ heet e ‘ﬂ%n-ﬁee*veﬂ arore
0

e

intracellularis antigen is adm ni stered. 20

preferab%i SRRl Qg ﬁﬁbsogvggg@{%ﬁn&&%&n 81258 A<f R gzjréf%&ﬂly of more

r vaccine i s the devel opnent i n the hos
: ) Llular. and/ . or Aantibody.- i ated i mmune response to
. £ 1 ' L . ~ ¥ive ges L
{hﬂiL“ﬁﬁgmg%ﬁ% §$§?gﬁ %ﬁn%%?%g#éﬂgg'|nterest Thus, the term
"elicits or is able to elicit an inmune response"
means., but is not limted to, an inmunol ogi ca
. process in a. host characterized in that said host ,
Thus ac%séc;aa% dp sngheicrpeitaibe N b VAU BY IR ot forrgR@nating an
i response to the -conposition or nccine of interest.
znimal aggos |l iroaatirdg ponistiomedropiesng batiepof génulisipingel wol snimal an
one or
effective dose of 1. intracellidoriy anhgen, whereiy said animal hes or is exposed to an

detectable anti-£. raceifuloris antibody titre, preferably of at least 1:4, more preferably of more

than 1:16, even muore preferably of more than 1104, even more preferably of more than 1:128,
even wore preferably of 1:256, even more preferably of more than 1:5312, and most preferably of
more than 1:1024 per ml. Preforably, those antibodies are maternally derived antibodies. Even

more preferably, those anibody ttres are present in that animal a3 the day of vaccination.
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nore of the follow ng effects: the production or
activation of antibodies, cells, helper T ceIIs
suppressor T ceIIsytotOX|c T cells and/or yd
WOger1d0ditrect ed specifically to an antigen orl’CiﬂfSZ@E{‘?Q%“
i nclud inanposific or vaccine of interest.
Preferably, the host wll display either a
t herapeutic or protective imunol ogi cal response
suchci stance to new infection wll be enhanced and/or
the clinical severity of the disease reduced. Such
Thm aqpelectd artiwrlakpdee tHepoastiriat-edichypreditidrer retregdive tvisemnating &
in nunber or everity, or |lack of the synptons
young aﬁ%ﬁ@%@ﬁhﬁd’ Whrtbeh@sts infdcgehd QampaSndesCEbpaf adhBERdring to said
0 The anmpbunt of antigen that is effective to elicit

young mﬁl%ai RS LEIDRNFE. Qﬂ?déﬂzﬁ'@z?aﬂt&eﬁ' Witdrdin SEAYREg animal has or s

esponse I n an ani nal depends on the |ngred|ents of

exposed oea \é%%;tagg V@Qq {L‘*f?’f‘ﬁ’%}?fg’%“ %«ﬁlb%éw 3 ?J%éérragﬁ ﬁnat least 1.4, more

yp C erial antigenin’t

pretea G 1 S e S B e P R e ARy o
bact eri um dose pref erabl about 104 o, abqut 10

more thapgr{®: gren eeBaseaRb 1;%?6 ab@emm&rfﬁeiﬁ%% ﬁ‘é‘fiéﬂéi’ﬁl 312, most
about 105 to about 10" (CFU) per dose.

preferablyapt pwut srarnbdidd eer nily Breferapl saﬁw@% anwimdw ¥e papespily dedved
are used in vaccines, e.g. the bacteria isolates

antibodigte Prgfmatlyd saidoloang aae@oa:s HafF@Enal des st eae No 20 RRps 4§28¢. More

, and desi gnated 20 isol ate N34NP40Onk, ATCC accessi on

preferabNO 52189483 {hi@hinis desaskhedhyi of MOO6¢ 3RG2F sandvdDmore preferably,

05/011731), the r econmended dose to be admi ni stered
between! P dhN6f SUSE Sk DhRa@RNEP® mb® preferably between 1 day of age to § days of
age, aven more preferably between 1 day of age to 7 days of age, even more preferably between
1 dav of age to 6 days of age, even more preferably between 1 dav of age to 3 days of age, even

move preferably between 1 day of age to 4 days of age, even more preferably between 1 day of

age 103 days of age, even more preferably 1 or 2 dav(s) of age, and most preferably 1 day of age.

The term “an effective dose™ as used borein means, but is not Hmited to, an amount of antigen,
that elicits or is able to elicit an immune response in an animal, to which said effective dose of L.

intracellulariy antigen is admimstered.”

An “immunolagical or immune response” o a composiion or vaccine is the development in
the host of a cellular and’ or antibodv-mediated immune response tw the compostion of
vaccine of interest. Thus, the term “elicits or 1s able to elicit an unmune response” means,

but is not limited to, an mmumological process in & host characterized in that said host
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preferably about 3.0 TaD50 (tissue culture infective
dose 50% end point)/dose to about 6.0 TClD50l dose and
nore preferably about 4.0 TG D5oJdose to about 5.0
WOPREDribA4diose. In a WO 2007/ 140244PCT/ 11S200 PLBBL5@HE/069646

prelrrcd cnbodiment. the titre of the vaccine is
about 4.9 TCIDN, /dose as dew Tissue Culture
I nfective Dos 50% endpoi nt dilution assay (TCl D, 50),
in general, the quantity of imunoge ill be between 5
and 5000 m crogranms, and between 1010 and 1090 ,

da,:» elopsT €l RB0Lar preéf or ablihodbetwieand 1nRné regrdsd 0f Ghel c@HRBOIon or
and nore preferably between 1040 and 10" TClDso, when

vaccine BEFdtdbQAUBACT L AindhgheSREonSUDMURIILs, \bAE Al MR i vt 10, one or
normal |y administered with an antigen inclusion |evel

more of QlE) ﬁﬂio&%ﬁ?&’f&t@ ti@psﬁ@&dt%ﬁ e RBAHR8 & REGIRLAR! v ﬂetber T

2 to about 0 ugi dose, still nore preferably

cells, buégfg%;ﬁfa? f}s %n{tﬁ Qﬁgfétuco’ggel %ﬁn%&%%?lg%i 8[}?&%2 %pemﬁcaliv o

erably out out

an anti Heélgtfr &Bg gc%%g?ng ng} g-;re é%in\go‘t‘,vrg&n? g Olflt‘ tit%'e é}f }Aflgt:r?sg %%Biglfghg 81@ host
g/ dose, stil] nore preferabl h about P 6 to. ,

weilh di wéfweffwrl%%sep%%@f PR o B pPIERLHRPI 1150 S (Asase ©
to about 8 pg/dose, even nore preferably w th about

new infeption poll disouthagredgind@s ahe ghgical saveritronicthp desasealsiiyeed. Such
with about 1.3 to about 3.0 pg/dose. 15As used herein

protectiohiheilit e densreasted bpreahact fednttionsianmsynbisatr benpt or lack of the
limted to, a statistically

svinptoms associated with host infections as described herain,

The amount of antigen that is effective to elicit an Immune response or is sble o elicit an

immame response in an animal depends on the ingredients of the vaceine and the schedule of

administration. Typically, when killed bacterial antigen is used in the vaccine, the vaccine

. containg an amount of about 107 1o sbout 107 colony forming units (CFLD of the bacterium

“per dose, preferably, about 107 to about 107 (CFL) of the bacterium per dose, and more

preferably about 107 to about 10 {CFLU) per dose.

In particulae, when modified live L. intracellwlaris bacteria are used in vaccines, eg. the
bacteria isolates designated isolate B3903, ATCC accession No, PTA-4926 and designated
isolate N34NP4Owk, ATCC accesston No. 55783 (both descnbed in WO 26/39629 and WO
05/0117313, the recommended dose to be administered fo the suscepiible anmat 15
preferably shout 3.0 TCIDsy (tissue colture infective dose 50% end point)/dose to about 6.0

TCIDso/dose and more preferably about 4.0 TCIDsy/dose to about 5.0 TCIs/dose. Ina

16
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significant uction of one or nore clinical synptons

whi ch are associated with /1 inraceiiularLs

i nfections (frequency of cross lesions, etc.) in a

WOoREEdivdt ed group of animals VS a non-vacci n&(d@s2007/069646

control group of animals. The term "statistically

significant eduction of clinical tons" neans, but is

not limted to, the frequency in the incidence of at

| east 20 one clinical synptomin the vacci nated group

of animals is at |least 20% preferably 30%, even
preferredromnBodinefie tiabliye 50Me \andnarbstbopr PTG/ d6Q00d dumemined by

than in. the non-vaccinated control group after the

Tissee CAkE GRELHW Thsarnstniaabditusiidd oSherii&IDAS USgeheral, the
herein, the term™"11 intracellul ar/s" nmeans the

uantity 8(3&&%&@ |v§f e%‘é{vf’e% “*Qﬁ@%@%ﬁ:%&*&%{%ﬂ@ aGl Skduden 107 and 10°°

Scri e al System c.
rrary.. BaGt ¢ | b 6.0 ) 4
o S, e ok AR ﬁﬁ%&géi%n@g
825 199 ), each of which is

o™ TC%??&&%%BP&PQHGZE%‘T“& ' BYP*Feference in their entireties,
and includes, but is not limted to) the isolates
described in WD 96/39629 and WD 05/011731. In
particular, the termalso nmeans, but not limted t

Sub-unit trecingotratresmabpekninseraheih wﬁ@ﬂmuwsléwnﬁ\@bp@am 0.2
the Anerican Type Culture Collection 10801 University

ug antigeBoed dnsay gefehMihasiitadboyt Y2 ngishia O30/ &R Stindore preferably
assi gned ATCC accession number PTA 4926 or ATCC

with sbRC OSSHI duh 00D QE/dbe 8Sen Brid prlahibl asitianitud @SGrichddat 100
in WO 1096139629 and WD 05/011731, respectively. The

dme tsﬁ[ Q‘hoile pre '\ﬁtﬂ aRet 0318 AbAR IS/ RUL, S hrk Bref@BYy with
her 111 "Mlaris bacteria strain, or isolate,

about 0. J@r{ af %&P "sM CLQ gqézzhﬁm prefefbf H&?ﬁhpd'b%&eiﬁ 518568k Blupidose,

[east one df T1.A |ntracel ar strains

even marr)ea%}rte}[er%?%w%;a%ﬁtg @ 11’3?0 gb }u?g és g 58 54\,8% %‘;e{.}?él Pr&:’f&aﬁ#\f wi,th about
| east neoftelsol |te

1.0 10 sbogl fig S %*}de%bﬂy“%@tpﬁﬁ ?*ﬁ@w@w PaEk s %r?u&%ﬁm
15Col I ection, 10801 University Boul evard, Manassas,
Virginia 20110-2209 and assigned ATCC accession
nunbers PTA 4926 or ATCC accessi on number 55783. A

As used derelt Heowrrh Stlcaseechpotecti i Mgy RGige Mot Prépé i, egatisgpally
at | east one of the L.Y.rcellutortis strains

significadie seiuched of MOy 6k89 629 can dvWBo65 1 0AiLE 3y Asmciated with L.
particul ar, of the isolates deposited as A TCC

inpresce llNGER SE QDB WTBRIEB PTPCcrd 02651085, AEQGn aceesaited sruphe rnimals
55783, when it is detectable at |east with one of the

vs. & norl-@ﬁcfcma%‘él b @bl SroSPeLhtihGlsaThé ROS efaclesan Hedslddt reduction
W06/ 01294 in a detection assay that is al 0

of clinicf SIAOIRES O VUOOROKE Uil ETRE ﬁ@{%Ymﬁ$9§tﬁ AHUIROILER loast
écted Prom the lbo les aving the re erence
| 301: 110; o o
one c.rmﬁégwfgf%%li%lﬂé ma{c? {rmué)e? antirli“;%]ﬁ s gtgig ]’5 Yo prdﬂraiw *ﬁ >,

Ot e e i
capture antlbody and anti body 268:29 is used as a

control s-zes@m fiigatreshalingd oay aapfechonsilpairedivdirsdessss i n
W06/ 12949 are produced by hybridoma cells, which are
deposited at the Centre for Applied Nlcroblology and
: Research (CAMR) and European Coll ection of Ceti -
Cultures (ECACO) ", Salisbury, WIltshire SP4 03G WK
as a patent deposit acconging to the Budapest Treaty,
The date of deposit was May li. 2004. HYBRI DOVA CELL
LINE 110:9 is successfully deposited under ECACC Ace.
No. 04092204. HYBRIDOVA CELL LINE 113:2 is
successful |y deposited under ECACC Ace. No 04092201.
HYBR1DOVA CELL
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10 LINE 268:18 is successfully deposi ted under ECACC

- Ace. No. 04092202. : HYBRIDOVA CELL LINE 268:29 is
successful |l y deposi ted under EQ ACC Ace. No,

WOgQueiz036. HYBRI DOVA CELL LINE 287:6 is succé’ﬂﬂiﬂzﬂ‘vm%“ﬁ
deposi ted under ECACC Ace. No. 04092203. Finally,
HYBR1DOVA CELL LINE 301:39 is successfully deposited
under ECACC Acc. No. 04092205. 15 The
termntracelinlaris antigen" as used herein neans,
but is not limted to a conposition of matter, that

As usedderg. iibesnat /|l easiceSmerignicgarnhd hatod Ater] adusegram-negative
stinmul ate or enhance the immune response against a L.

bacteria HBIcHBE®R AHLAY b5 €CaldbREGt 4N S&itT 0N IARGRAIIB RkSIRILAVHD 43,
- an animal. Preferably, sai d L. frrfracel hcxris

3, SRNEIPBROL ot CAABhELEs bt k@@l@%f%k%!ﬁc B%Leﬁﬁi 1S WoR a5, o,

in~an i nactivated fonn (a so-‘cal

4, 32@-8?‘??‘%&& %nili(ﬁta\x g'cf é}%grpo }/e% }%E‘GE{?E‘) fmg%lf\xie%)n%elr entireties, and
inchudes P {0 e £ BB B oo fe‘oﬂ? ZEER06% W p P o

pm‘ti{:uiﬁlr~ mg@%grkf gﬁ?g&oﬁwﬁgm e??fﬁ-é lfln%gmgtg e Himited fo, the isolates
protein-, pol ypeptide" or "inmunogenic am no acid

deposited agdernibe Buapess dacate réintherpericancl wier Ciliirn S ollestipn, 10801
sequence which elicits an inmune response in a host

Universiggdlonbtvadd, pdulsgen Compii 3011g-2889 daridnusnogend ECC accession
protein, inmunogenic poly-peptide O imrunogenic

number RWAM28CH (W BEQ Ue bsEion Inlnar 63 TG0( Btth @lateh ARUABEERIIGH WO
protein", "immunogenic. polypeptide" or"inmunogenic

96/39679 Bk (ﬁd@l’{)@?ﬂqe%ﬁmﬁ%iﬁ The defth FLNRONSIBAY- M Ru &Gk but is
sequence t hat codes fof an antigen which elicits an

not hmzﬂa{i‘%‘ %E Qe ;:zﬁﬁa%ﬁg!&?ﬁ' 308N Saik: o ;@&EﬁamWQdH $atify the

to which sai d"i nmunogenic prote
mimun‘n%mmc o %%%QIS gsf %g lriﬁdﬁf Sl% gF d};ol 0{{2} W %ﬁ%ﬁo gn‘éﬁ}a{%mn Q! lzg WO
e" "1 nmunogeni.c ami no ‘
o6 -}‘}5@% i AT S 7o RrBieufe be e iU S ﬁﬁ%qe”ﬁ"ﬁ?%taé fpast
to, the full-len th sequence _of any proteins, anala
one of %rﬂ@@f& d@pww‘%@em%&f%@&éﬁ%@ FHBr s FANTHISap dppe Cllture
"i mmunogeni ¢ fragment" neans a fragnent of a protein
Collectiagn| 16H0] détiverety dalorrgoviansesapiginndi hrs2et iwd tagsigned
t he i mmunol ogi cal response agai nst the rel evant
ATCC apathegennbeBuRhA 498 me ATS Ccanedenisdenti F3788. usi ng any
nunber of epitope mapping techniques that are well
known in the art. See, e.g., Epitope Mapping
Protocols in Methods in Ml ecul ar Biology, Vol 66

A strain Eﬁ %@ﬁ&: s MOFRuncEliic plefiest b MBRAL BEESSthe TOL@WRe idaris
(The teachi ngs and contpent of which are incorporated

sirains £¥crfb%ﬁe@eﬁc(§ %eﬁﬁf"?@ dnd Q{Oeé@ﬁpi R ln‘x %ﬁ&u?&ﬁe%’ Q&S 1&01&&5

etermne Concurrent syn st zin

d Lp()t.mxh)%%tgﬁggu qté%sltsg}ggz%xgﬁ)apst }!!’Fg %Q po?ft E &?oé tn%ﬂngf,r :%’?S 3, W hcn
18 dete%ﬁi?igéy e% vggxg%qer Ct I 4 tg?%f%?lg{nggﬁgét\ﬂk{%@ﬁéég %g%%%ﬁd I

_ supports. Such technl ques are known in and
WD%SO@%‘E% £t @,é@iepippn assgy that g dso dypeElgd oV pr}img% fﬁfﬁfdhl‘v those
Geysen et al, ( 1984) Proc. Nati Acad Sci. USA
antibodi @1 A8 9RO Gy sehogies dlaving 1198 e¥fevsre snmben 32, 287.6,
231709-
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WD 2007/ 140244PCT/ US2007/ 069646 715. (The teachi ngs

and content of which are incorporated by reference

lin, ) Simlarly, confornmational epitopes are readily

WO 2060 ¥# ed by determining spatial eonf brrnad&i/ER007/069646

am no acids such as by, e.g., x-ray crystall ography

and 2-di nensi onal nucl ear magnetic resonance. See, e

O Epitope Mapping Protocols, supra. Synthetic

antigens are also included, within the n for

exanpl e, pol yepitopes fl anking epitopes,. arid other
268:29, 160:¢, 1130rbhdask: i Or Piginiidetihe dbloyticderssmed amnidgamsELISA as

See, e.g., Bergmann et al. (1993) Ear J. | nmunol

described 81 a8 anBELOWRRR/ Elo4at whk@80hibokly 110MLRAksd as a capture
157: 3242- 3249; Suhrbier, A (1997), inmunol. and Celi

anub(}d\B‘} %émﬁggc%s“'@c% AOR; uxg.@ LdR %Eméwﬁat@é ant;b@é'? 98) a&&{ﬁw\:‘,\% ic%sed in

erence, (eneva tzerl an June 28-
WOOG/ z}gﬁ?pogrﬁ Sa dbgv?%-' gﬁgﬂcggézﬁ‘&éﬁ% &9% dé@dsgg%%i Gﬂlzc-f f:emre for

c%pph{,dt légg,cﬁlg;;u' acLé{arsﬁ:aagéblE%e2§®nC| U\;jurbﬁ%lflzt % eiant %o&ﬁmms

. 96/ 39629; W97/ 20050; WD 00/ 69903, V\D 00/ 6 904 o

{ECACQHfehssy. Misoue 589665, Wb o) BBg depajihapurdpe kpthefypdapest
03/ 006665: WD 04/033631; 15 WD 05/026200; and WO

Treaty. D54 GRE7G deppiiswasadliynlf 304u B BRINOMGr §&Ade LIVEN10:2 is

the present invention includes any L. t cellanris
successfaliit idgenitad udéscECAEW alovBowWdiledE2ed.i BEBERIDONM S @ble LINE
to elicit an imune response against L.
113:2 isIsBécdea@ett Sdpakital wileeBeratl Wee SI8b.d C¥GIOCD NS PRRVDGRSA JIELL

| east increased protection against L.
LINE 20Nk r86Rk b @lidposited under BCATTC Acc. No. 04092202, HYBRIDOMA
CELL LINE 26829 is soccessfully deposited under ECACC Acc. Neo 04092206,
HYBRIDOMA CELL LINE 2876 is successfully depostied ander ECACT Acc. No
04092203, Finally, HYBRIDOMA CELL LINE 301:39 is successfolly deposited under

FCACC Acc. No. (4092205,

The term "L fﬁrrz;e:eﬂ’:;f.;;xrfx anticen” as upsed herein means, but is not himited to, any
composition of matier, that comprises at jeast one antigen that can induce, stimudale or
enhance the imoiune response against a L. fafracellularis-caused infection when
administered to an animal. Preferably, said L. jmiracellularis antigen is a complete L
intracetiniaris bacterium, in particular in an inactivated form (g so-called killed bacterium),
a modified Hve or attenuated T. sracellujoris bacterium (2 so-called MLB), any sub-uni,
polypeptide or component of L. fmracelfifaris, or any chimenic vector wherein each

compriges at least an immunogenic amino acid sequence of L. infracelfidares. The terms
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Thus according to a further aspect, the present

invention relates to a method of vaccinating a young

ani mal against !'h (infections conprising the step of

WO P H¥teting to said WO PCT/US2007/069646 -

2007/ 140244PCT/ US2007/ 069646 young ani mal agi ng from

day one (1) of age, an effective dose of L. ms

antigen, wherein the Lintracellularis antigen is

selected fromthe group consisting of live nodified

L. iniracci/uiariN bacteria, killed L. bacteria, or
"mmanGRAIO Mpreine, SibrunbiSiof pdiypeptidacelr| tinanlusogodet ey acid

Preferably, the vaccine conprises nodified live T..

sequenckNhs AGAULGEILS PREUBTdne. alMRh eacRI S&REAR) YbichhEicHaCH! Remune
Is Enterisole Ileitis 83903 (Boehringer Ingel heim

responsefat Rl %@amstésm %1‘2 ‘35‘;%9; éﬂ?@‘éﬁd i FRhEEAR Yol immmunogenic
day

vaCC|natTon at age nor e

poivpeptg ef S gbqnxgg}zc Ym ac{cgaegg%ncéofgg)%ﬁgﬁr a%\“%{lmﬂg&%mc protein”,

age even

zmmun&eg}f er %}/ﬁ;g{ ggs%m%fn{n?ﬁgg a?mgt{a a%g esr;{pbgiﬁée eg}; 1 Vrﬁé:tu Hulariy
day 1 to day 6 of g even nore at, day

meals aplh aa*ay’ @l%ﬁe‘&‘é@“& thet errien f‘?FD‘P"eﬁ%’réé‘F é‘S 1 %‘%‘f’ aHéV‘“YH“O%OS'Cai
day 4 of age, even nore ferably at day 1 to day 3

FESponseo RSB, f,e\g@‘mﬁﬁﬁw@ ior of er E@iytoapu sgid ofimpn sHle, protein”,
and nost preferably at day 1 of Accordlng to anot her

“immunaspegiclytehedgroe Senthuiiepeartanom piidwggesed inminhodtefar
vaccinating a aninmal - against L.i1". infections,
conprising the step of adm nistering to said ani nal
an 15 effective dose of is antigen, wherein said

An “imARhIRLich8SS", ednhQuBed8d 8RLPRhRIe™ or “immunogenic amino acid
anti-LintriKiettii/oris antibody titre, preFerany of

sequencé}t aé EQ8 theleid zgﬁﬁgﬁ Qllite ek{o@ki’llnﬂteﬁf‘mnﬁ{eeigﬁhé&tl} sec&%ﬁme of any

en nore prefera ni ece

f
proteins, fn‘iig:_ﬁS%e%gg %W%Pgaxaztrgn C fra %s ekl nﬁr e e'gzi ?%geyunc

p‘? ofer'3b y of "nore t

fragmenfyiarEr g FHEnEN ATt HERFD U SNIRE 6B %ﬁgﬁese&%&*@a wad thus
fromthe group consisting of 20live nodifi

eficits theippaael 92earF9oRctseich g teleyant pathoges. a@&ﬁl fz%eﬂéﬁnecm be
bacteria or one or nore sub- units of L _

idennfied jupng ace nbabgr disebiapt erpaing PednEuabihpt aehectllgrpimi the art.
conprises nodified live L. a is bacteria.

See, ¢.g.Mipeomridhepiap Pytoddieinv Sediode i Sfolatler Bedbdw, )Vl | @ {Glsen E.
B3903 (Boehri nger Ingel heimVetnerlica, Inc.),

Morsis, gbr _QQ,\}%}T HuhBRS Brant ThiodkeSear RrRy ef @hahbachingt apdabhint of

erive
which age incorposated by reference herein) For example, linear epifopes may be

determined by e.g., concurrently synthesizing large numbers of peptides on solid supports,
the peptides corresponding o portions of the protein molecule, and reacting the peptides
with antibodies while the peptides are sull attached to the supports. Such technigues are
known in the art and desceribed i, eg, US. Patent No. 4_,,’?0&87’1;' Gevsen et al (1984)

Proc. Natl, Acad. Sci. USA 81:3998-4002; Geysen et al. {1986) Molec. fmmunol, 23.70%-
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WD 2007/ 140244PCT/ US2007/ 069646 anti bodi es: Even,
nore preferably, those antibody titres are present .
that nnmal at the day of \accination According to
WORAGYHEH4aspect, the present invention provi d&F/E2007/069646
method for vaccinating a young ani mal agai nst
L.thtrucel klaris infection, conprising the step of
adm nistering to said young animal an effective dose
of L. lea eliztlaris antigen, wherein sai.d young
ani mal has or is exposed to a detectable
715, (Tihantichkign indeehkibatl driddciante ibodypoticting, refarete hadelry) Sifmialy,
at least 1:4, nore preferably of nore than 1:16, even
conformBBERY BFieihes 3Blryadal idmiiged BaBcdidingQp@ih BBEBrmation of amine
preferably of nore than 1:128, even nore preferably

acids sul 2512 3% BMUERIDNBRBES 8E AR Ofsi I MykFear MBSHetic res .
aaies Wlo%re}f‘el”’ak;l Ey§o P hor e f’ﬁ}an 17 1094 gjper 'm ,_tz;\ndc’iv\%“érmeﬁﬂﬁame

. the., J. . .acet hd [ [ L
See. e PR UM AE oSl pltBL UEMo BERE B dCQRERR winig e
cfterl__a, t;i N §q|‘ L. iniracel | ul gri_s -bagteri_a. O one,
Hor 2Bl WRYPTEr LSS B dFaTS. B oFOFaFy ™Y RE o
.vaccine conprises nodified live L intracs hacterja. ...
Simﬂf*ﬁﬁ%@? Slegrt BIgHMY Dot e+ A& HEN F%alEﬂtggh @%’I { B)“ “?‘1‘“8‘ -?’1‘3'3?*7?7“
83903 (Boehri nger 1ngel hei m Vet nedi ca, Mor eover, t hose
2781 Begtmipioai ds(18Pe). gr Bhapem| {5 Tder FdP1 julrbier, A, {1957}, Immunol.
anti bodi es. Even nore preferably, those antibody
and Cellt Biod e85 412048 €xadier ienal haf¥ini daWaid ARRS dapfadnce, Geneva,
vacci nation. Preferably, said young animl is between
Switzerlbnd Rynedz-RGE3 LIGIVD [ Ehapegftera by cosaitdf WhiodGire Bicorporated by
between 1 day of age to 10 days of age, even nore
10 referencPh&b@nabl y, between 1 day of age to 9 days of age,
even nore preferably between 1 day of age to 8 days
of age, even nore preferably between 1 day of age to
7 days of age, even nore preferably between 20 1 day
Suitsble %f giggfb?[g a?’:sda%% > osf néﬁ%ﬁ&. &0 TRl BRLE ftg rﬂ%ﬁ'&:yﬁegc%b&g &0 gp
cfay 0 L0 of "age, even - nore preferably

%ge o~ ays

571 RS ERb S80. BRSSP 5045 B 9ag! o Bons wo

even nore preferably | or 2 day(s) of age, and_nps :
00/6990%, Wk PHEN o1 Vg 2558 e O 528 o266 2 W B 361,

. .. ba
detm.;-i‘z.aa,r

i

15 WO 05/026200; and WO 05/011731.

Thas vaccine for use in accordance with the present invention includes any L. imracellidaris

antigen as described above, which elicits or 1s able to elicit an immune response against L.

rfracelinlaris. Prefergbly, sald vaccine provides af least incregsed protection agaiost L.

0 inroceliniarix,

Thus according io & further aspect, the present invention relates o a method of vaccinating a

young animal against L. miracelbdaris infections compnsing the step of administering to said

o
L
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WD 20071140244PCT/ US20071069646 According to a
further aspect, the present invention relates to a
nmet hod of vaccinating a young ani nal agai nst L
WO 200YHOMM| utori s i nfections conprising the stR&F/US2007/069646

adm nistering to said young animal starting from day
an (1) of age a dose of about 3.0 It1050 to about 6.0
TOD30 of the live nodified L infrocel hdaris bacteri a.
Preferably, said bacteria is that included in the
vacci ne Enterisol(r) lieit.is B3903 (Boehringer

young aiinge| fpting Yehnkdi o, (1h o€ ae, sdsciTeeitd dnedfdboveiellloriy antigen,
preferably the vaccination occurs at day Ito day 20

wherein Ghe 298wad¥Diie I PaOERRAD M eabd dadh dhel @udRYoddhtidl AIRe modified L.
even nore preferably at day 1. to day 9 of age: even

intracetlIREE Qécgs%xﬁlr abl ?t fgﬁ’}éull%ﬂﬂgaﬁa&etﬁ, #98ne Y CHoMOES-ynits of L

prefe of age, even nore

mfm&!@ a%“]]; 2?3% g%regegﬁ/b {hge \a% mg 8%1115}%@5 foefife wg L. intracellularis

age, even

b&C’{{il"i& (g;%g# %. gt 1gay a%:u%}g igg}%gﬂ%\?«{h g%in-, ef%’%ﬁgv aégonm,z Ingelheim
preferably at da 1 or 2 of ag and nost preferabl

Veimedigt. lgay 45 erged hes PERRgEl dha vRGHaHER onsise sl dav i day 20 of
present invention, relates to a nmethod of vaccinating

age, mowmrprefieiablyl atadpal Inst dayntr eforeheneeni morerpefemblyrat day 1 to day © of age,
conprising the step of adnministering to said aninmal a

even moto pef@hblE Gt dipobitto 8aP 8TEl=BB6evien nabo prefGaliv BEAEDH toalhy 7 of age,
the live nodified L. inracellularis bacteria, wherein

even moB@pafambimat dhas Otat & @6ROSEEn neurd paghhalpl £ day 1 to day 5 of age,
anti-Liniraceiiulartc antibody titre, preferably of

even mofd pfeBaR0ly ki day Q6 GaP E;fo%@%én QhorBDEFebhBh: Kol 6,10 QMR of ave,
nmore preferably of nore tthan 1:64, even nore

. : ! Fy gl.erably
even mol RLAGRE 4 L TR oR e e A d kS e RHRN, Mg R SLEE T

and nost preferably of nore than 1:1024 per m,

Preferably, said bacteria is that 20included in the
Aucmdn? a{;ngﬁlug‘,\ ﬁ%@%}%{:{éﬁ% B%Le!n? I: gx'e%p%tﬁ g?q(g:gie g]gg{gﬁ%zr 'gog'éﬁggrlmﬁﬁﬂ a animal

the present .invention relates to a ethod of

against {deleicnathny iylseriRpsaRpRErsiagyahhgierLof BT oasid avimal an

infections conprising the step of admi nistering to
effectiveghisel of bungucoli@l@00mti g0 214 ROTFAUSR0072] DBOBAB el sedeteetable
dose of about 3.0 Tel DSO to about 6.0 TCI D50 of the
anti-L.inbreandiiod doiibadyLiitrd, prafatielvhdar lepstiat are prefaskidy ef more than 1116,
said young aninmal has or is exposed to a detectable
even mohplefeshiWRE hlr@Biag 1864, | Rodyndré bzeﬁemiﬂﬁ&i’f k@b lianof 1, even more
| east 1:4, nore preferably of nore than 1:16, even

prﬁieraiui’gq{fq ﬁ&eg\?&rna:ﬁbslé f‘? reBREBndicftan BYEN a1 Fn%ﬂpg?r@fe%bi@&i Hore than
nore than 1: even nore preferably of 1:

lzii}ﬁﬁr & RLShEtan e OLylIRLA Tl tfﬁ'a o il & éﬁsxstmﬁ; of
FAPHE PSR e 2l RLR ARl 120 f&?ﬂ*’*

nore er ably,

five 111{?(&%%5@3351(1113&(!] gﬁ d 7 datlg.;?ﬁf taE E ét{%gc rﬁg%é z[té air‘ lé Z)?l‘;l[%fr‘%l%l) (}e} % 0? mare sub-

. nti one bov referably the vaccination occur t
LIRS afggy HEtFeS? q]&g(]?mz aq}?mhgé‘eﬁ%g %p,ﬂéﬁ SPEHIY SHTPESS |mq 13% live L.
day 10 of age, even nore preferably at day 1 to day
iggy B3og3 (Baehrmcer
ant even nore preferably at day 1 to day 7 of 10 age,
Ingelhenpy ¥ninmeli@, pnel edMabtopeat thdsy attitogiagayre 6proferdde, maganly derived
nore preferably at day 1 to dayS of age, even nore
preferably at day 1 to day 4 of age, even nore
preferably at day 1 to dagy 3 of even nore preferably
at day 1 or 2 of age, and nost preferably at d
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According to a further aspect, the present invention
relates to a nethod of .vaccinating a young 15ani nal
agai nsceflulartc infection, conprising the step of
WOoRieAHIBtering to said yo C. animal, startindUigadayeee
one (1) of age, an effective dose off.
iniratel hilaris antigen, wherein the young aninmal is
L. infra-celled .s and anti-L, intracelhilaris
mat ernal anti body tie nmentioned above, preferably the
vacci nation occurs at day 1 to day 20 of age, 'nore
antibodipy, €hves althy pafertigty, fhotoadbydd Gued s@geescev@NhiDenal at the day of
preferably at da3. | to day 9 of age, even nore
vaccinatRief erably at 20 day 1 to day 8 of age, even nore
preferably.at day 1 to day 7 of age, n nore.
preferably at day 1 to day 6 of age, even nore
preferably at day 1 to day 5 of age, even nore
According < ?% %ﬁogbelr as% r:t 3 g}lfs-%i}% i%@%ﬁé‘n %%m@cga%’a 121%@3{% '?Er:w aecinating a young
animal gjfaig %Pnlr"( fg él@%éa){:ﬂ%@)c%@é?:%&ﬁ%}égw g%gifﬁ g%%%‘ig%bsayd YOung
According to a further pect, the present invention
animal gy eigectine oas of d- e’ H@ﬂ' cqqtfgpn GERergR S poung sgtgwa% has or is
for the preparation of medicpreferably a vaccine
exposed dorp deteetlgn, anfiok. Miyeclideel prithodn toifes haefeiably et adiggst 14, more
one (1) of age against L.acelhilaris 5 infections,
preferabvheedm tha 1:d0,youan groan praditraldy wi coira dteed &Y, edﬁymom@raferab}'y of
(1) of age or older with an effective dose of said
more thahy, 1139 ace/ VB Sefanbioam. 235, efer able\refbhBlW@GEHB #tan0nS 12, most
occurs at day 1 to day 20 of age, nore preferably at

prefera‘a@%f rdork Ghaday 1 obQ (RF nR08d @RI, E@rzem@f@&%ﬁ@ @ma&n daVebied fiom
day 901 age, even nore preferably at day to day 8

the az:rou;g oz@%‘ﬁnu &Y le E%:dgbeﬂrie %@P;‘XZ A bgcgé(néi %\ﬁleg%’ il Iz‘!ﬁ‘gﬁt bacteriz

n no?e pre 'y~ at age, eve
t f
of one 8}" n*a)a *\f] ~un§sa §’¥ Q gz?nr\éet’;if’&mx %a‘:ilfgﬁ Vﬁrg%e]r'y St 1% R :t%(_[l%% c%mpnaeb

evenpre erd
even refer t 1 or
moditie ‘é’t - f*é‘?ﬁé’ff%f’;? e ?fﬁia%ﬁrfﬁ afaaf%f@@ ﬂsaa%wgffaﬁg%%aﬂws B3903
ect, the present invention also el atesnew
iBoelmnﬁg@dMgplrl?gqm l}§§ng¥maar§nq_) M@regfeé,pgwgq BN ORES R pRsfrably maternally
preferably a vacci ne conposition, for 15 the
derived gmboitnatiwn nufre @mfazﬁbh*aﬂmsggraih@éx titres perraesend i/ theti @mal at the
infection., wherein said aninmal has or is exposed to
day of vacdiletiect ai’md:féraa]‘gzt_, said lyolinx paioed Iubawbs arby bOdye to 20 dyvs of age.
preferably of at least 1;4 nore preferably of nore

More préfBabhyl 8 voBYER Wikl eheballyiooft fmkeftahanvds e preferably,
even nore pr ef er abl y of nore than 1:128, even nore

between pf @fs\e&azme%c Of dads 315@&9¥% MBS rPEBhLRY 1Ak YerOf ¢ADECERRB days of |
2, and nost pr f er abl y of nore than 1:1024 per

age, eveﬂmre preferably between 1 day of age to 7 days of age, even more preferably between

1 day of age to & davs of age, even more preferably between 1 day of age to 5 days of age, even

-more preferably between 1 dav of age to 4 davs of age, even more preferably between 1 day of

age 1o 3 days of age. even more preferably | or 2-dav(s) of age, and most preferably 1 day of age.

17
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20 According to a further aspect, the present

invention also relates to a new nedi ci nal use o.

ititracellniaris antigen for the preparation of

WOrBHdeérn, preferably a vacci ne conpositi o CHE2067Re9646

vacci nation of a young animal against L. inlaris

i nfecti onwherein said young animal WO

2007/ 140244PCT/ US2007/ 069646 has or is exposed to a

detectable anti-Lit 7CiS antibody titre, preferably

of at least 1. A nore preferably of nore than 1:16,
ALCGI’dlﬁ?@/ &a Aether pirebeiabbiysent fnvemion dhan 13 kGdethel eNvaoeating a young

preferably of nore than 1:128, even nore preferably

animal Qfmﬂ‘.{ 25 Gritr RV WO BBl SsCERINki RS tHBDN & kiaRistirldkZo said voung
and nost preferably of nore than 1: 10 4 per m.

aniral %ﬁgﬁ@&l Jav &n@?l}’@@ g %@rbi%&k%r 8@83&3&{%00 §RYD of the

age, "nore pre erably at- ay 10 of age,

live modﬁ% & Ln%é"gc t{?%%ff%rt%? .e\é:.asf?ﬁefle?%éﬁ s‘éﬁl b%?%ng i {hﬁ?ﬁ‘g*ﬁg% f'he vaccine

e pr

Entmseﬁ Zzpﬁé ?th { Eg%%mpﬂetr I%I%m o? ‘ﬁ%gi :vgg} %Zmenﬁoned abave,

. referably at day 1 to day 5 of age, evep ore .

p.refembéﬁ@ éqa%qu}/osapccazgymﬁayé g giw,v 45 g aggg;@erwgiﬁm%grzg day 1 to day 16 of
preferably at day Ito day 3 of age, even nore

age, eveprefepaliablast dy 12odhy 4§86 scamdempst npelerbivat gy 210 ¢S of age,
1 of age 10 According to a further aspect of said

even manegisfdradl audas ! dedey iThghzaboee mdrh @rdiedabives elky Ultardep 6 of age,
antigen is selected fromthe group consisting of |ive

even mof®gicfdrgdy lat daynt radel isulfais Sevach@t ipteferdsblyl @ day | to day 4 of age,
Icellular's bacteria or one or nore sub-units of

even mote pletdSAC QL AW ank dBRetATLa, ovEh S4B BRIMubIVNE dby 1 or 2 of age, and

most preferably at day | of age.

According to a farther aspect, the present invention relates 10 a method of vaccinating an animal
against L. indracellularis infection, comprising the step of administering to said animal a dose of
ghout 3.0 TCID« to about 6.0 TCIDs, of the lve modified 1. inracelfularis bacteria, whersin
said animal bas or is exposed to a detectable anti-L. intracellilaris antibody fitre, preferably of at
feast 1:4, more preferably of more than 116, even more preferably of more than 1:64, even more
nreferably of mote than 1:128, even more preferably of 1256, even muore preferably of more
than 1:512, and most preferably of more than 1:1024 per ml. Preferably, said bacteria is that

inchuded in the vaccine Enterisol® Heitis B3903 (Boehringer lngelheim Vetmedics, Inc.).

According to a further aspect, the present invention relates 10 a method of vaccinating & voung

animal against L. infrocelhddoris infections comprising the step of admimstering to said voung

18
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IS antigen is live nodified :L. intracellidaris
bacteria. Mre preferably, said animals are
adm ni stered with se of about 3,0 TC, I D50 to about

WOgsD/TFQH4 Dyl of the live nodified L. intracelPCHTERZ0S/069646
bacteria. The manufacture of vaccine conpositions
conprising a L inn-acantigen are state of the art and
known to a skilled artisan. For exanple, the skilled
person in the art is able to 20 determ ne additiona

. conponents which may be conpi sedai d conposition (see

animal 2040 JReBout: 1 ®MIDENAY WRcesl IAD;Sof @8RS . mdh98D). iniracelhdarix

18th S. Mack Publ., Easton). The expert may use known

bacteria, ‘th&@ﬁ'ta@tbc?’ \&Jﬁésézﬁkxﬁfgh&%ﬂ % @}&aﬁﬁﬁt @bl %L’é&% bl Bi-L. imtracellarss
sol uti ons. preparing a ready-to-use solution for

anubodxﬂﬂ:lteepge%rﬁlh mﬂ tﬁ%q‘t ‘?‘1 f?zro; d éﬁ%f*é&bgnef RIS S &ﬂ'ﬁﬁm preferably

I ons,” suc or correspondl

g proteln SO ns are di-Ly  avai € 256
of more Jite 'R it ke ab?}a S A Bl 25
or dry preparation ich can be r.ec nst it ,
oven may prrgreRls ol TR Qe Het %‘P mqbbﬁméﬁff%m ymzfefig%qég # per mi.
under sterile conditions, e, a kit of parts
Preferablyel gpid] byateria e ihmﬁb@‘éfmncﬁla r}diﬂﬁafb E mﬁ@&%}ﬁ*%s R3S f%@e*m nger

he present invention can nclude one or nore veted
ingelheimaéomptiabl loc.cattewestiondd abeed piderebln the vaccination veowrs at day 1 1o
veterinary-acceptable carrier" includes any and
dav 20 ofibbe/ endrs pretiirsifens toni nedival( doati avgs moelpratasttls st day 1 to day ©
stabilizing agents, di luents, preservatives

of age, <8 hBACKefhaly aNdhvanid duk D@ 2280885 Snoré SRESMIC aBGENT & day 7 of
adsor ption 10del ayi ng agents, and. the Ilike.

@mm&mmmmﬁ%@ﬁmd@imdwém%&ewmmmpmﬁ%ymﬁw§mdwim@@
even more preferably at dav 1 to day 4 of age, even more preferably at day 1 o day 3 of age,
even more preferably at day 1 or 2 of age, and most preferably at dav | of age.

According to a further aspect, the present inveniion relates to a method of vaccinating a youag
animal against L. imtracellularis infection, comprising the step of administering o satd young
animal, starting from dav one (1) of age, an effechive dose of L. ifracellularis antigen, wherein
the yvoung animal is L. imracellularis and anti-L. iracelldlaris maternal antibody negative. As
mentioned above, preferabiv the vaccination oceurs at day 1 to day 20 of age, more preferably at
day 1 to day 10 of age, even more preferably at day 1 1o dav 9 of age, even more preferably at
day 1 to dav 8 of age, even more preferably at day 1 to day 7 of age, even more preferably at day
1w day 6 of age, even more preferably at dav 1 1o day 5 of age, even more preferably at dav 1 to

day 4 of age, even more preferably at day 1 to day 3 of age, even more preferably at day 1 or 2 of

age, and most preferably at day 1 of age.
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"Di l uents" can include water, saline, dextrose,

et hanol ; &ccroL and the like. Isotonic agents can

i ncl.ude sodium chloride, dextrose, mannitol;

WOLEI BB and | act ose, anong ot hers. Stabil PLIFUS2007/069646

i nclude al bum n and al kal i salts of

et hyl endi am ntetracetic acid, anong others. 15

" Adj uvants" as used herein, can include alum num

hydr oxi de and al um num phosphate, saponins e.g., Quil

A, S 21. (Canbridge Biotech Inc., Carnbridge MA),

GPl-01. 00 (Gal eni ca Pharmaceuticals, Inc.,

Bi rm ngham AL), water-in-oil enulsion, emulsion,
AccordiN@icPa RvRE hspedt, Qe RIUISEDDn ckbeclamy Sk Q8w GARIDE use of an .

based in particular on light liquid paraffin oil

intracethEYLORREE: FR ﬁ{e”ﬁ@;%%%%nt &ﬂﬁ%é&adm%@ rp%?@:’agig Qo {; ac%i‘#i% RofPosition, for

squal ane or squa ene, ; resul ti ng romthe
the v&ﬂc%é d%gr@rﬁ %%{s %Qnﬁ’i{al aété‘f@ ?Sz‘ﬁ d% Qplgr% agé ag%clmfi £. mfm: elhidaris
ne “or ‘decene; ‘ers o aci or F’ng

nor e artlcu ar

xm‘echar%i é“ é,%lr 5%8 éflevg%lan n&ﬁi zt. éélfﬁ;l%ié({ g%r gleefﬁ ei: ag{; lor older with an
\ yl at e rate). or
effectvoplioy PisRb A APETI TR0 AT Eef%"ﬁla pyPeecgijerpecuss at day 1 to day

di ol eate; and esters of brandied fatty adds or

20 of agg)| ietearrefersbly Baleycoldey 1090 SHRraven AOTUPEEIRIS af davel & day 9 of
used in conmbination with enmuisifiers to formthe

age, evepmulrspoferatithet damul toidki Erof agw, evprsbrematiepbiyondeni & day 7 of age,
surfactants, in particular esters of sorbitan, of

even nmoiBpRifdebl( at gay andyigy onengk! Sien deat ejeferably git V?Gpll toalhy 3 of age,
pol ygl yceroL of propylene gl ycol and of oleic,

even moS DRFGANG at HACE RORY G (rapBYSle@ Vet parheblack @m wWhiGlay 3 of age,
are optional Iy .ethoxyl ated, and

even ma%r)ff&‘%@tr QR & Q)‘?'?Qﬁla;ié@ X ‘fﬂc@y ér@f PabBORUY TRE abel: ocks,

n particcular the Pltronic products, especially

L 121. See Hunter et at, The Theory and Practi cal
Application of Adj uvants (Ed. Stewart-Tull, D. E S)

ceors it A 00 e MnPBREa S R B m%g@w G of en -

content of ich are hereby i ncor orat d 10
infracellpigtis PaREE fp%rpx%%mem n§ "f%”%é@? Bijd )taosaﬁ:gt@etc:ﬁgzpeamm for
SPT enul sion described on e 147 of "Vacci ne
the vaceDeBpy Rt aThensd st Zaﬁdzrp@f!ugsaﬁtm%fm% admrenp gaig @@1%%} has or s
M Powell and M Newran, Plenum Press, 1995, and the '
exposed @md SktoralVBE581 desoribédnen apdgey 183, ofclhblsbofokt lepsrhied, more
15t eachi ngs and content of which are hereby
preferablyngfonperbdret i Dyevee hare pederbly of more than 1:64, even more preferably of

more than 1:128, even more preferably of 1:256 even more preferably of more than 11512, and

most preferably of more than 1;1024 perml.

According to & further aspect, the present invention also relates to & new mediciaal use of an L.
intracelinlaris antigen for the preparation of medicament, preferably a vaccine composition, for

the vaccination of a voung animal against L. iuracellniaris infection, wherein satd young animat

20
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A further instance of an adjuvant is a conpound
chosen -fromthe-polynmers of acrylic or nethacrylic
acid and the copol yners of naleic anhydride and
WOR0RBH)4der i vati ve. Advant ageous adj uvant c@GFIRIBE /069646

are the polymers of acrylic nmethacry ic acid which
20are cross-linked, especially with polyal kenyl
et hers of sugars or polyal cohols, These conpounds are
known by the term cai bteuropa Vol. 8, No. 2., Inge
19% . Persons skilled in the art can also refer to U

has or iSexpRadenta BacctZhl 0 Q0 462 whitihrdesttddyesrs pedfe@b i € least 124,
polymers cross-linked with a pol yhydroxvi at ed.

more pCRIRAHNG. mBRVILAE Blc | fast mﬁiehﬁ%?&?ﬂﬂﬂf ofOfBHPhan 1:64, even more
preferably not nore than 8 e hydrogen atons of at

preferab s LA ok e (YR Qe%ﬁhﬁmpa rré ré?ﬁﬁp |09§e.,7@6 by eﬂﬂﬁ@%%@f‘e?@iy of more

atic radicals havin eas car bon at’ons.

than 1: 31@ aggéjgc];% g{eﬁel%b a%'f én%re th ;r/rlei o) t‘p’% Her n’ct’r%% b?\ﬁ {)e xaccmmtjgn OCClrS

|caII n groups. unsat ur at ed .

arday 1 fo, B ET o Ry o a&@ié%@gﬂ B 7 ARH1% “rea=§u‘15‘§f‘|%h?§’*e*‘3&? ot Oay
such as ,thyl, The products sold Pnder t he nane

1 1o day @gf BEHEY m@@a}gr@fﬁrﬁb tglay Uggz;‘)iajag &1 i eYRUD R |;)§;,f€,mhlv atday 110
appropriate. They are noss-linked with an allvyi

day 7 of gge reysemore micferrbii styday pantdae pyl gd, totn marongerhlemt day 1 to day
there may be nentioned Carhopol 9741', 9341' and

5 of age OFERP mokbpkefapabdf ardzed D slat Hofuge cofn xﬁart&qpﬂ’ﬂraﬁi&lat Bav 1 today 3 of
Among the copol ymers of maleic anhydride and al kenyl

age, eved Bloky/ efey®ly ilal Ner caaky n@g nkMPpeiansantday 1 otbikeh
are copolynters of maicic 10 anhydrlde and et hylene.

The dissolution of these polynmers in water |eads to
an acid solution that will be neutralized, preferably

Accordifd F{p ny‘ﬁltgér %ggélﬁfp%gid E{éd&g&?r *}Z:‘%o{ig@ Mo Q&}v@dh‘}é\/ﬁn{;rz‘raaaﬂa&m&

ution in nmunogeni ¢, 1 nmunol o
antigen ig %c?i% frg}mg?% rrg}ﬁ) ét}l’f&lfxti LE b}i“g\,{, %"S{ig‘gﬁp {nmmgff&m dsu?a{,pu;& kilted /

éfzfmc;‘e*!fy(}éifé léig{lg%(? Jgﬁ%%né&jsﬁ i&g‘%}l}élf’ﬁﬁ If.lrsg{%a egﬁgt{v&a}ﬁpga ),%n?gg the L.
nonophosphoryl lipid A, Avridine |ipid-amn

intracetlyigris pangen 1pdxe moghiadd.. dREaTeHBRF hastmiMore @bq{emb ¥y, said animals
(reconbi nant or otherwi se), cholera toxin. EMS 1314

are admigrstaved antpls &pepf isletian®id. Iﬁﬁanxy} Brohep.§ TCIDs; of the Hve modified L.

intraceflaris hactena,

The manufacture of vaccine compositions comprising a L. imfracellsloris antigen are state of
the art and known to & skilled artisan. For exaniple, the siilied person in the a1 15 able to
determine additional components which may be comprised in sald composition {(see also
Remington's Pharmacewtical Sciences. {1990}, 18th ed. Mack Publ., Easton). The expert
may use known injectsble, physiclogically acvepiable sterile sclutions. For preparing a

ready-to-use solution for paremeral injection or infusion, aqueous Isotonic sohstions, such as



Preferably, the adjuvaut is added in an anmount of
about 100 jig to- about 10 ng per dose. Even, nore
preferably, the adjuvant is added in an anmount of
WOBGU02H90 112 to about 10 ng per dose. Even Bydfle2007/069646

preferably, the adjuvant is added in an anount of
about 500 na to about WO '
2007/ 140244PCT/ US2007/ 069646 5 ng pes dose. Even nore
preferably, the adjuvant is added in an anount of.
about 750 ug to about 2.5 ng per dose. Mbst

eg salipyd of ecablpyndibheladiuvanln bduhadedreMeadiiamatilbieoffhe vaccine
about 1 ng per dose. The vacci ne conpositionfurther

cnmpmlh&@ UEE, QRe pRkediDEE QLR sABILRO dRdUl:&lolidbn@ Rl can be
' suc as, e.Jenkins, intérferons, or other cytokines.

_ ;ecomtz‘zu g Wg;?%'mﬁuﬁ Qﬁﬁ@ﬁéiﬁ sRiBof @ﬁe&i‘as&f&@ M A8 G AM Gl dRions,
nhi ol ate e anmounts and concentrations
vants and addltlves useful in the context of
ei?asagﬁé@ % sent invention can readily be determ ned by
t he skllled artisan, the present invention
cont enpl at es conpositions emprising fromabout 50 10
ug to, about 2000 ua of adjuvant and preferabl abaqut
in ad{iitigggl%gqlmﬁﬁlqgnaxgg’i@ éﬁcqx}ﬁé;%@eﬁnﬁ@s gloh 8@5@11 S emp% rem inchude
preferred enbodi nent, the pr ention 5 vaccine
one or seEMpPEST tireaccepEhisrasient Asrsad Abislt "4 velerivear-aecopiabiggarier”
60 tiatad of antibiotics, and nore preferably |ess
ncludest dngnarabelitsoB@uts| dispemibn orhecﬁaLbbmih‘sgs .edfihenizacebiigingsagents,
adm nistered to aninmals, preferably mammls., and
diluents, Shickérv iDice, Rhdfaehall ¥npi@afunctl apsts oRMeRk maih, adsorption
manner, nost preferably through oral drench. The
10 dgavma%ﬁéﬁg%ng%whﬁwadn1nlstered wi || depend upon the
partlcular case, but in any event, it is the anount
sufficient to induce a protective antibody or
cell -medi ated i mmune response against ileitis.

k¥

"‘“’Diiuent‘sf can include water, saline, dextrose, ethancl, glveerol, and the like. Isoionic
agents can include sodium chloride, dextrose, mannitol; sorbitol, and lactose, among others.
Stabilizers include albumin and alkalisalis of ethylendiamuntetracetic acid, among others.
15
“Adprvanis™ as used herein, can include alwminum hydroxide and aluminum pbospbate,
saponing eg., Quil A, QS-21 (Cambiidge Biotech Inc., Cambridge MA) GPROLOD
{Galenica Pharmaceuucals, Jnc., Birmingham, AL), water-in-oil emulsion, oil-in-water
emulgion, water-in-otl-in-water emulsion. The emulsion can be based in particular on light
20 Hquid paraffin oil (Buropean Pharmacopea tvpe); isoprenoid ol such as squalane or
squaiéne,; oil resulting from the oligomerization of alkenes, in particular of isobutene or
decene; esters of acids or of alcohols containing a linear alkyl group, more particularly plant

oils, ethyl cleate, propylene glyeol di-{caprylate/caprate), glycervl tn-(caprylate/caprate) or

22
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20The vaccines according to the invention are

generally adm ni stered to susceptible ani mal s,
preferably to young piglets andior piglets haying

WO00W 14024t r ace/ h, knl's anti bodi es or bei ng exg8dEH2P(5/069646

acaul aris anti bodies in one or nore doses. Live or
killed vaccine nay be admnistered | or 2 tinmes at 2

to 4 week intervals after the initial vaccination.

For the attenuated, WD 2007/140244PCT/ U52007/ 069646
ccines, one dose is preferred. Preferably, the first

propylem gistsiglieicant; atd dayersl of Groeye Gunf adde or niclols, in particular

preferably at day 1 to day 10 of age even nore

isosteariP %@ﬁ%@m m@ys;; Js LiRddaYoR bRt R0Qith QURI MG & RekRE abldion.
at day | to day 8 of age, even nore preferably at day

The emn ﬁfﬁ%gd %;e?efzarﬁg Sronfohf P4 sk abf‘ §¥ ?@dugaé)a/ésteg@ér softfran, of

e\/en mor e pre to day
m&nmde é‘ g,g% g even ?IQL %%%{/%Q{ g‘éiygﬁ%é%r%}% é{}? pgcﬁx e%e ‘woi and
even nore. refer at day

of oleic, HERaPaHTGROe gk o8 ”brﬂ%éw%g%@ser .%ﬁﬁl%&%‘@fﬂd and

second adm nistration is desirable or necess

polyoxy ERYRRE-BRIFPRICEI AL GROV&1eh SRChY: B ety vl gb P e ‘s,

about 4 weeks after the fast admnisttation of the
especiallyalc B} Indhes Adwierdeng .t BreaThemy ed Rapiset Application of Adjuvants
re.vaccinaxion ra performed in an interval of 3 to 12
(Ed.StewminT s RAf Eel JadohaWiddy atd SonofNanypPrelvi BUS) and Todd ot al,
vacci nation. Adm nistration of subsequent vaccine

Vaccine 405€8-578 (PrEHEr @R eatiing: a0l @nteniontdidhraReRbn iRbrporated
basis. in another preferred aspect, aninals
byyagﬁ%@gylnated before the ago , of about 2 to 3 weeks
shoul d be re.yaccinated. Adm nistration subsequent
vacci ne doses is l1l5preferably done on an annua
basis. The present invention is further described in

For exa.r%}{)]ilgu%;r ' é}f}?bviﬂg r% rnﬁ% gP’ﬁhmnulssg [ %L&%ﬁgg! %eg}a]:?g rlm"r’? of "\ accme

are n

., construed a.s limtin de th ar i f the
Design, (THG enHoRth 44l r%aireégwﬂhpﬁgrea?m R ERLOERAE AR Mg,
skill in 20
Plenum Press. 1995, and the emulsion MF39 described on page 183 of this same book. (The

feach:ings and content of which are hereby incorporated by reference.}

A further instance of an adjuvant is a compound chosen from the polymers of acrylic or
methacrylic acid and the copotymers of malete aphydride and alkenyl denvative.
Advantageous adjuvant compounds are the polymers of acrylic or methacrylic acid which
are cross-Hnked, especially with polyalkenyl ethers of sugars or polyalcohols, These
compounds are known by the term catbomer {(Phameuropa Vol 8, No. 2, June 1996}
Persons skilled in the ar‘t can also refer to U 8 Patent No. 2,9095452 which describes such

acryiic polvmers cross-linked with a polyhydrovylated compound having atleast 3 hydroxyl
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Al'l pullic.ations and patents cited here! corporated

by reference in their entireties. EXAMPLES Exanpl e |
Det ection of antibodies specific tot. iatt ate Untat

WO28071402d61 ost ni m and ni ak sanpl es from sows @&ETAS2097/069646

liner) and gilts (1st litter) Material and Method.

Col ostrum sa pie ere taken from 25 sows and 25 guts
within 24 hours after farrowing. M|k sanples were
taken in the first and second week of |actation from
the same pigs. 10 Sanples were centrifuged tw ce

groups, Pefitab200 GofOthakQ®, Mhiidgadl atdnt Gf kDIcaNArAtig didigls being
fatty porno' f the mlk. The watery portion of t he

replacedSHTRELENBS oS bR adlcals M0GaUWtibdst 2NAIYS StomIPERE hhldFerred
ant i bodi es agai nst L i nEracel i ni ari swere detected in

radicals %f%'tl?(%ﬁ gmﬁf%ﬁisig'f 5‘ -4 SLBL 1 AO 4 4 Ei'n?i dis J)igtdngncmer

( AT was pertformed a escr i be
eth}'leni%tgg %nggﬁ%flg <xr%}s§%mﬁegtgq$?tgaatted %a!ﬁ?cgv?‘mxz%xgvp %e%ps]e %gcf)nt%ln other
and | gA anti lo re usg dto et ect dle
wbmﬂ@f adts gpefiy i mPreT 6Pgda SaeIag Bt E godrich
dgills vveretaken within 24 hours after farro ng.
Ohio, UThbas ramRplEy apRioETiaiRa et PRt HrkediviEy groallyf parpsesr with

ELI SA according to the instructions of the
ativl pezmn@éﬁmt dmegng them, there may be mentioned Carbopol 9748, 934F and 971P.

Most preferred is the use of Cabopol 971P. Among the copolymers of maleie anhydride and
aikeny] derivative, is the copolvmer EMA {Monsanto), which are copolymers of maleic
anhydride and ethylens. The dissolution of these polymers in water leads 1o an acid solution
that will be nentralized, preferably to physiological pH, in order to give the ééjuvam
solution into which the immunogenic, immunological or vaccine composition itself will be

incorporated.

Further suitable adjuvants include, but are not limited to, the RIBY _a&im*ém system {Ribi
Inc), Block co-polvmer (CyviRx, Atlamta GA), SAF-M (Chiron, Emervville CA),
monophosphory] lipid A, Avridine Hipid-amine adjuvant, heat-labile enterotoxin from £ coli
{recombinant or otherwise), cholera toxin, IMS 1314 or muramie! dipeptide among many

others,

Preferably, the adiuvant is added in an amount of about 100 g to about 10 myg per dose.
Even more preferably, the adjuvant is added in an amount of about 100 py to about 10 mg

per dose. Even more preferabiy, the adjuvant 1s added in an amount of about 300 ug to about
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20 Results The results of the antibody detection in
col ostrum sanpl es are summarized in Figure 1. The
figure shows the nunber of sanples scoring positive
WO 2881140B14f or EgG NM and | RA of different diRAHNTBHMY/069646

in the I FAT. None of the col ostrum sanpl es were
negati ve exam nations. Only one of the col ostrum
sanpl es fromsows and one fromgilts was negative for
I gG whereas in one sanple fromgilts and in three
sanpl es from sows, no specific IgMs were detectable.

3 mg peEligiat EXéR)m@utpratrabMe ik wdiubames (RR) isanphea: oDiRiun el uy o
fromgilts and sows, respectively, scored negative

about 2 5Q8g fuﬁﬁkﬁ@ eqbdiipesb@bh R dd%ﬁﬁhﬂ & daddaSin doNut@e BF A6ut 1 mg

san'p obtained a.t the 211d week of lactation,only
two sanples fromsows scored a titre of 1:20 for
IgCl whereas one sanple froma gilt scored positive
for IgA (1:20). At the 3'1 week of lactation the
sanples fromone sow and three gilts scored positive

per dose

results for |Iut|on of 1:20.. All ot
. The “a%ghﬁf’%g‘*sﬁ%‘rﬂ%&é‘“&ﬁf THETROPE fRleTe ?‘E‘f"d%‘é‘fﬁ el t‘%&l‘%&"“‘f“

negative for 104 and IstA. Al l blood sanples taken
such as. £r ARiSONE IR Wistferont. w :gh@léﬁifﬁxg}eladweﬁ@w gompsitions can alse
_ positive in the Enteriscr Ileitis ELISA Wereas two
include Gentanofoint wsntiyiivlaes. Sdilsl theamprds meccoheammgpastof sdiowauts and
negative results. There was no obvi ous correl ation

additivebeteien thheontesud] shefgravent heelimothnsanplvelse dadmrtihel by the

results fromthe colostrum sanples. It can be

skilled £00A6| Bd @ebsbitahbvdiifiod QoARinplites doRiPosiOnss ensbrBidd Som abouat 50
anti bodies of the Ig classes Mand A, speC|f|c to L e

ug 1o d{?ﬁ@&@@é ug @Fant %@”pﬁé’f&x%@!}pbl%i baken f% anedoeele 8L Lekeine
farrow ng, only 15MO ‘cel h kris specific antibodies

compemfli&ﬁ l’\ﬁg él hgz%l%fetneeg énfbog?g%a&%%% %Fegs&{’r%ﬁf@% @%@e%lﬁ?e% Cecine
C{}I‘ﬂp(ﬁﬁ%ﬂﬁf e mm%lvl Oﬁo:l}tg} é%k éigfz 1% % )&béjp §§' tm(n]_igtgt 431%11} Oil)ti,]Ch Cand more

preiembwel?xs ttil %h@&éz@é_gg 0\; anll ion}g, use, RE, (1983) Ann, Rech,

The vaccine 18 administered 1o anipals, preferably mammals, and still more preferably pigs, in
any conventional manner, most preferably through oral drench. The dosage to be adnanistered
witl depend upon the particular case, but in any event, it is the amownt sufficient to induce a

protective antibody or cell-mediated immune response against iledtis.

The vaccines according to the invention are generally administered to suscepiible animals,
preferably to voung piglets andfor piglets having anti-L.infracelluloris antibodies or being
exposed 10 anti-L.intracellularis antibodies in one or more doses. Live or killed vaccine may be

administered 1 or 2 times af 2 to 4 week imervals afler the intiral vacomation. For the atienuated,
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4, Boilwein, J. (2004) Doctoral thesis, -ELMO Minich
5. gniLP. et al. (1998) AIVR 59, 722-726, WD
_ 2007/ 140244PCT/ US2007/ 069646 Ex Direct nmact of mlk
WO W8t es oi/ar/s during gastro-intestinal Psd4a8YE/069646
~ Material and Met hods Col ostrum sanpl es were taken
fromsows and gilis within 24 hours afte birth. Sow
m |k sanples were taken in the first and second week
of lactation: Sanples were centrifuged twice wth
2000 g for 10 minutesat 4 "C. to separate the fatty
five vac@ingst bandek if fefaicdkPreldishiwahe fiyst posiktlendoiniftheion is performed at
sanpl es was stored at - 20 C until analysis. Specific
day 1 toqi} hbedhes nﬁ@@%:f&imé@@ﬁﬁz@q ROddvi (SETak:al evédn FRblpreferably at day 1
dilutions star ing wwth an initial dilution of 1:20

to day 0'0? 3@9 e'\: @%mm@&efe%ﬂ AN S &'@f@&i’ A8, 48 ‘Ea(dr@ﬁx%iér iy at day 1to

sewhere wi th the exception t

I t | _ e e
m@%&% SE1Pl sty egg%eégwhgv@a&%@%
sotue SRS Bbriell b RTS8 80 1 s ot
o ol AR L i s

above.

If a second administration is desirable or necessary, the second administration 18 perfarmed
about 1 to about 4 weeks afier the first administrasion of the vactine. Ancording to a further
aspect, revaccination is performed in an interval of 3 to 12 months after administrazion of
any previops vaccination. Administration of subseguent vaccine doses is preferably done on
a & month 1o an annual basis. In another pr»z:ferred aspect, animals vaceinated before the age
of about 2 to 3 weeks should be revaccinated. Administration of subsequent vaccine doses is

preferably done on ap annual basis.
The present invention is further described in the following examples which are provided for
ilustrative purposes only zad are ot 1o be construed as hmiting.  Indeed, other variants of

the invention will be readily apparent to one of ordinary skill in the ar.

All publications and patents cited herein are incorporated by reference in their entireties.



Each sanple was tested twice. The tissue culture
i nfectious dose (Tel D50) of /I 1. -as
neasured at the beginning (0 hours) and after 4 hours
WO 2061834 on at room tenperature. An undi | ut ed@JAHBPE/069646
of the culture served as a control for the test
. performance. For each determ nation of the TCLD50
val ue, the sanpl e was honbgeni zed by 20 passages 20
t hrough a 20 gauge needle: Cells fromone 75 cm
tissue culture flask with a. 100% confl uent nonol ayer
EXAMPfESVMeCoy cells, grown with DVEM HAM s F12 nedi um wer e
trypsi nated and divided on four 96-well mcrotitre
plates. Serial dilution from 104to | e of the sanples
were inocul ated six tines each on the fresh MCoy
cells. After an incub%g‘i %ﬁgf 6 days at a WO
2007/ 140244PCT/ US20071069646 C under ni croaer ophilic

: fi ld
S coR Rl R LR i e
t ] ti L
; ant i body and"S0688 el AR BHRG. By B FI TC. | abe | ed

anti-nouse anti body. Each well containing one or nore

McCoy cells with 5 or nore fluorescent L

intracei hilaris was judged as positive TCl1l)50 was
Materingen@Mhithesls by the use of the 50% endpoint fornula

accordi ng to Speannann and Karber (6). Results In
Colostrob gamipdeslwiiaealreasiod S5fsoemant @ SEEDethinest suanalidrferrowing.

lgG I1gA and 1gMtitres of colostrum 10 (No. 1-5) and
Milk salblek wdNo tak@n 8) B HRY Efrladelo iU RREN b2 @diatibh €@k Qlme pigs.

sanmple of the culture scored, in all experinents, the

10 xampieqe&(ﬁ@%@ﬁfdagi QRfkovi@hbieond B RONG Ghukher k8t S lehfraldl the Sany
the L intracellularis changed substantially during

potion c%tﬁgemﬁm LIRQ ‘f 1?1 'sx@%’\fb géﬁagﬁ oRlhd € g{gi %sﬁx?%g%%%ﬂj LE. TS Hmﬂsana ysis,

matern es and t
em .not iV

speie PR GERAIR s BoPEuE L fStotFrbelln &’8'230“%%?%% g
with an mitial Hloteeehe 14 8l txz?_&%p%?e AT s Rerformed as described in
Example 5 and elsewhere, with the exception that for each sample, FITC-abetled anti-swine
15 IgG, IgM and IgA antibodies were used to dé.tect the different clagses of Ig. Paraliel blood
samples from the sows and gilts were taken within 24 hours after farrowing, These samples

were examined in the Dmterisol® lleitis ELISA according to the instructions of the

manulacturer.

20 Results
The results of the antibody detection in colostrum samples are summmanized in Figure 1. The
figure shows the number of samples scoring positive results for IpG, IgM and IpA of

different dilutions in the IFAT. Nooe of the colostrum samples were negative in all

27



10

15

[om
Lh

2. Kruse, RE. (1983) Ann, Reel), Vet. 14, 349-353
3. Collins, A M etal. (2001) Allen 0. Leman Sw ne,
Conf erence 204. Hol yoake, P.K eta]. (1994) It din
WON0RTB4d]l 32, pp. 1980-1985 5. Knittel, J.P. R&I/EH2007/069646
(1998) . A IVR 59, 722-726, 6, ,Karber, G (1931)
Arch. exp. Path. Phartna. 162, 450 7. Mauch, C. H Y.
and G Bilkei (2004) Vet. Rec. 155, 532 25 Exanple 3
Ef fi cacyof vaccination of piglets of one day of age
st L. itis infections Materials and Met hods The study
examina€onsi Stigdomf of ieeciexnat isampleal frgh oups wrlv ohw g iglkts" was
negative and anti-Law sin eta maternal anti body
negarive RO ALGY QnskeKd Bl RLepietRmalsills SAYinofha@esaniesdedn Godk no
the study, 20 piglets each in group 1 (vacci nates)
s hagel ved sa 1aled gIAN VAGLLRe. Lisok o
specific L BL¥AE B0 G R0 QP ORET I ROGR S b UL S e

angd swg,r Pels!;[})ec%véi?sosnctoge%; @gaﬁve for IgA specific to L. fracellularis. In the milk

samples, obtained at the 2™ weelk of lactation, only two samples fmm sows scored a titre of
1:20 for 1g(, whereas ove sample from a gilt scored positive for IgA (1:20). At the 3™ week
of factation the sampie:§ from one sow and three gilts scored positive results for fgG at &
dilution of 1:20. All §ther samples from the :'“d and 3™ week of lactation tested negative for
1gG, IgM and IgA. All blood samples taken from sows within 24 h after farrowing were
positive in the Enterisol® Heitis ELISA, whereas two out of twenty-five samples obtained

from gilts scored negative results. There was no obvious correlation between the results

- from the blood samples and the resulis from the colostrum samples. 1 can be concluded that

in colostrum from sows and gilts, antibodies of the Ig classes G, M and A, specific to L.
intracelluloris, are present. However in milk samples taken one week after farrowing, only
tow titres of L. impracellularis specific antibodies could be detected in only 6% of the

sarmples.

References

1. McOrist, S. et al. (2003) Pig J. 51, 26-35

2. Collins, A. M. et al. (2001) Allen D. Leman Swine, Conference

3, Holvoake, P.X. et al. (19943 J Clin Microbiol 32, 1980-1985,
Kruse, P.E. {1983) Ann. Rech. Vet 14, 349-353

. Bollwein, 1. {2004) Doctoral thesis, LMU, Munich

 Kanittel, J P et gl (1998 AJVR 39, 722.726,

Ly



Ay

10

15

10 received a placebo consisting of growth medi um

Piglets in all groups were weanéed on day 20 of the

study. On day 2 piglets in groups 1 and 2 received an
WO WEEIMal honpgenat e contai ni ng 3. 5x109 of RGTYUH28H{V69646

L. tar 2688126S5 via gavage. A. third group of 10

pigs (strict controls) did not receive vaccine,

pl acebo or challenge at any time period throughout

the study. On day 42, pigs in all groups were

humanel y eut hani zed and 15necropsied, Primary

effi cacy paranmeters i rRdsuigdel2gr oss and m croscopic

| esions of the ileum caecumand col on specifically

caus ey fnpabdiRaeidivliee 60 ndat e HaTARRLENHS
i ncl uded cllnlcal heal t h (behavi our, body conditi on,

and stool consi st ai ly wei ght gains,
faecal shedding ' §£§¥hﬁmgﬁsgﬁgtf§IVCIS|o | ( TEAT)
(1). 20 Results At necropsy (day 42), vaccinates
(grouphad significantly (pic0.0003) |ess average
sion scores in -the ileum (0.21), caecumO
ﬁh““mgﬁﬁgigfgﬁs(o 0) conpared to non- vaCC|nated contro
gs (|IeunF1 16, caecun¥Q.42, and col
C oimtm@l iigljlpig'w gpg:gté a}noirgqn qomﬂe@(dlgﬁ}éq WL %i}{}t@bﬁﬁer birth. Sow milk
2007/ 140244PCT/ US2007/ 069646 | ength (ileum caecum
sarples apede deicon) twadirgi apdi erorhpiesk ChLB10001 fanpigheers pertifaged
controls 8.89 cm conpared to vaccinated pigs (1.42
twice with200@eoiop 18 Brdsct Actntio abisrathalk &mtyawetagef grosdk. The
intestinal |esion score of 0.22 and were consi dered

watery pOGTdHRIT thd QWG @ sBPETAT T0°aUerBgRIV CERRTRRInGhbA6d BRinst
scores in the ileunsignificantly (p<0.02) higher in

L. zs;fméehﬁiu@z@ Q%efr@ B&e&&ﬂ@ sSRMIrRUik@crasshinatath B Sial dilution of

ditionally, th
1:20 in an IFAT. The FAT was performad as described in Example 5 and elsewhere {5),

with the exception that for each sample, FITC-gbelled anti-swine TG, Ig}vf and IgA,
antibodies were used to delect the different classes of g Miik‘ samples with different
content of Ig were selecied on basis of IFAT results. A L. inracellidaris culture was
incubated with different dilutions in colostrum or sow milk samples at room temperature.
Bach sample *éy'as tested twice. The fissue culture infectious é@se {(TCIDsy of L.
intracellularis was measured at the beginning (€ hours} and after 4 hours incubation af room
temperature. An undiluted sample of the culture served as a control for the test performance.
For each determination of the TCID;, value, the sample was howogenized by 20 passages
through a 20 gauge needle. Cells from one 73 cnt™ issue cubture flask with a 100% confluent
nmonolaver of McCoy cells, grown with DMEMHAM s Fi2 medium, were frypsinated and
divided on four 96-well microtitre plates. Serial dilution from 107 10 107 of the samples

were inoculated six times cack on the fresh MeCov cells. After an incubation of 6 days a1 37

9
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total m croscopic |esion score (r0.005) and

percentage of |IHC positive pigs (9(0.0001) was

siglificantly higher in the controls conpared to the
WORReE 4B ed group. The control. group had nomB&dV¥S2007/069646

hi gher nmean m croscopic | esion. scores and percent

I NC positive animals than 10 the vaccinate group in

the mecum and colon (p--0.05). Significantly (r0.05)

nore control pi.gs were PCIR positive 2 weeks after

chal l enge (day 35) than the vaccinate group. Pigs in

°C yndet hecrooRbiiolic gr@itont8icli0)veshadedippicBabldyacBREe nlathanat (5650,

intracellularis than those in the vaccinated group

wAv). {ﬂ(;&{hl@f) LORehe i Ast “gane@%a lag thd ueyoff Qaffecﬂ?c rREOIAM) -

here was no significant 05) difference in

; | ;
Law san%‘és ﬁzgﬁ agrﬁg%%sg Y ﬁgelgﬂ% %% Iaﬁgi Z&bgtﬁﬁd d?fl‘ﬂ %b%?%gagﬁﬁ&f@%ach

ers m.cro

well “O"F%{“é*g PRI Xi"é 8&% Loy %atﬁ:‘ﬁﬁ“ m%féﬁg‘ﬁ%et § g resg fdaris was
singl.e or dose of Frner I*' IIe|t|s 1.3

judged gt PPEUE ﬁé%@,a\ms‘éﬂwmﬁt RSP gl R endpoint Formuia
adm ni stered to maternal antibody negati ve,

according A8 peiraaad v b1 @ls at | day of age. Non- Lowson
specific iactogenic properties potentially present in
1 colostrumand m |k during the suckling period did
not interfere or 20prevent vaccine efficacy agai nst

Resultsvirulent L., thrracci hdahs chal |l enge exposure in this
study. Table 1. Rates of L. intracellidal dding G oup

In FigurPaye resittiROn B8R RUTPCR:RQsd tHevioDay BeRape 85 Re 8 colostrum
positive PR positive PCR positive

| (No. 1-5) and mitk (No. 6-8) samples are summarized. The control sample of the culure

scored, in all experiments, the expected TCIDsg value. Tn none of the tests the twre of the L.
itracellularis changed substantislly durmg the 4 howr mcubation at roomn temperature.
Thus, as shown in this study, maternal antibodies and the sow milk seem not to be effective

in inactivation of 1. mwracelluloariy during gastrointestinal passage.
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Example 3
Efficacy of vaccination of piglets of one day of age

against L. intracelfularis infections

AMateriaks and Methods

The study consisted of three experimental groups involving L. ffracelinoris negative and
anti-Lonvsorria maternal aﬁtﬂmdy negative suckling piglets at 1 day of age. On day 0 of the
study, 20 piglets each in sroup I (vaccinates) received an oral dose of Enterisol® leftis,
vaccine isolate B3903, per label msiroctions {?} Twenty piglets in group 2 {costrols)
received a placebo consisting of growth medium. Piglets in all groups were weaned on day
20 of the study. On day 21, piglets in groups | and 2 recelved an intestinal homogenate
containing 3.5x107 of viralent L. intracelfularis 2688/2685 via gavage. A third group of 10
pgs (strict é-mnirois} did not recetve vaccing, placebo or challenge &t any time peniod
throughout the shady. On day 42, pigs in all groups were humanely euthanized and
necropsied. Primary efficacy parameters included gross and microscopic lesions of the
flewm, caecom and colon specifically caused by L. ivirocelluloris. Secondary purameters
included chnical health (behaviour, body condition, and siool consistency), average daily

weight gains, faecal shedding (PCR}, and seroconversion (IFAT) {1}

Results
At necropsy {day 42}, vaccinates (group 1) had significantly (p<0.0003) less average gross
lesion scores (n the ilewm (0.21), caecum (0.0) and colon {0.0) compared to non-vaccinated,

control pigs (lewn=1.16, caccum=042 and colon= 0,16}, Average total intestinal lesion



i

G

0119' 5119h 8119' Controls 41Strict Controls 019
019 0/9

WO 2007/140244 PCTEUS2007/069646

length {leum, caccum and colon) was significantly (p<0.0001) higher in the controls (8.89
cm) compared to vacoinated pigs (142 cm). Group 3 {strict controls) had an average gross

intestinal fesion score of 0.22 and were considered normal.

Levwsomee-specific average muicroscopic lesion scores m the Heum were sién&ﬁcanﬁy
{p<0.02) higher in the conirols (247} compared to vaccinated pigs {(1.53). Additonally, the
total microscopic lesion score {(p<0.006) and percentage of IHC positive pigs (p<0.0001)
was sipmificantly higher in the controls compared to the vaccinated group. The control group
had nominally hicher mean microscopic lesion scores and percent IHC positive amimals than
the vaccinate group in ihe cagcum and colon {p=0.05). Significantly (p{ﬂ.ﬂi} more conitol
pigs were PCR positive 2 weeks after challenge {day 35 than the vaccinate group. Pigs in
the control group (8/19) shed nominally more L. imiracellularis than those in the vaccinated
group {3719} on the last day of the study {day 42, p>0.03}. There was no significart {p>0.05)
difference in average daily weight sains or average clinical scores between groups 1 and 2
during the study.  Altogether, the primary efficacy parameters {gross and microscopic
mtestinal lesion development) demonstrated that & single oral dose of Emf::risa]‘g“: Hertis 18

efficactous against a virulent challenge when administered to matermnal antibody negative,

Lenpsomia-naive piglets at 1 day of age. Non-Lowsomia specfic lactogenic properiies

potentially present in the colostrum and milk dunng the suckling period did not interfere or

prevent vaccine efficacy against virnlent L. fniraceidaris challenge exposure in ths study.



a'h Like letters indicate no significant difference
(p<0.05) 4) Strict controls were not statistically
anal yzed, * One pig was renoved from each group due
WO280p@624heal t h unrelated to L infracel|tdar iBTUS2007/069646
Ref erences 1. MeOri.st et al. (1993) Infection and
I mmunity 61. 4286-4292. 2. Knittel et al. (1998) Am S
Vet Res 59:722-726. 1 Kroll et al. (2004) Am | Vet
Res 65:559-565 10 4. Mauch and Bil kei (2004) Vet Rec
155: 532 5. . Marsteller et al. (2003). Swine Health
Table 1Ra6k K. Lbdin 280065 fidbggRelingal . (2004). Vet Mcro
104: 197-206 15Exanple 4 EAT for detection and

quantrfrcation Ofpggantibodres Material and Methods:

Day 28 Day 35 Day 42
Group *Group ID 01021
PCR positive  POR positive  PCR positive
PCR positive :
i Vaccinates 19 ' 0/19° ongt e
Challenge :
2 e 0/19° 5/19° 819"
Controls
3 “Strict Controls 19 0/9 0/% 049

P} ike letters indicate no significant difference (p<0.05)
® Strict controls were not statistically analyzed,
¥ One pig was removed from each group due to poor health unrelated to L. infracellularis
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IFAT for detection and quantificanon of anti-L. infracelhidoriy antibodies

Muaterial and Metheds:
Prior to study inmitiation, 16 heaithy, pregrant and L. imtracelfularis negative sows were

20  randomly allocated into 2 groups; 8 hyperimmunized (Group A) and 8 placebo-administered

L%
Lo
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Prior to study initiation, 16 healthy, pregnant and
Lce/lu/uris negative sows were 20randonmy all ocated
into 2 groups; 8 hyperimmunized (Goup A) and 8
WO EB4 adm ni stered controls (G oup B). OP(Iays285/069646
and -14 prior toGoup A was hyperinmuni zed with
comercially available Enterisce ileitis by direct
oral drench. The admi nistration of the vaccine dose
by tins method invol ved applying the vaccine to the
posterior portion of the oral cavity using a sterile,
controls pGasipi . X DhysSYE] Band Thieprdend Fotougnn wpctbsoGnoimuB)s was
recei ved an equi val ent dose of placebo consisting of
hy perim RS Gl @ MG AB Y 2B 8 lak 815 USPREBERE™ 1BiHg bOWiRcIBRd] 8hch. The
I -l yperininiunization of pregnant sows in Goup A was

adminisPRIhOSBY JaBcifd JBkd BIRAis LRuh R HRRHRd @lgggfﬁﬂgﬁﬁl%l vifine to the

aternal inmunity prior to farrow ng. “pr egnant

posterimi@o\r’]ry{igx( QR Glg%lgg §8ud D6 ﬁ%g%ﬁgt%: WS%%&Z@J@%&&&%’W}}

amnation, and urder sam e con

(Group B BRSBTS B b Pk B RSy <ot
efforts were made _by the studyto, have uniform

suspendedy He éﬁ‘f‘iﬂt‘}nmﬁﬂé‘mﬁ gﬁymﬁ%m&gxpgg’ofswﬁgnw. FORH 1D ijoup A was
farrow on the sane day. Instead, farrow ng occurred

performefuia #iy sdenil-daydyperd bah lve! o eyaroalhavivigtyneiar ipl favowing.
vacci nation and chal |l enge dates which -could lead to

Each pregxggssivigovaniabobset yo sty micgisgrooups! tmst fvetsstinaion, and
the nmean date of farrow 15during the farrow ng peri od

under thv@@ne&hrdilldns hegpasiba welilafiod, hed pérudys). THuS in RichScon were
were 3 weeks 5 days of age at the time of vaccination

kept in theD@Yhedbh.
Although efforts were made by the study igvestigator 1o have uniform conception and
farvowing dates, sows did not all farrow on the same day.  Instead, Farrowing occurred

doring 2 19-day period. To preveni having multiple vaccination and challenge dates which

could lead 1o excessive variability among pig groups in the study, the mean date of farrow

during the farrowing period was established #s Day 0 of the study. Thus, pigs were 3 weeks
& 5 days of age at the time of vacecination (Bay 211

On Day 21, one hundred healthy, weaned piglets were sorted by litter and randomly
assigned to six treatment groups. Housing restrictions and mndiiicms..wer& simgilar to the
sow groups mentioned above. Piglets derived from hypenmmumized sows {Group A} were
randomiy assigned to Groups 1 throngh 3 and were identified as “hypenmmune-derived”
piglets for the remainder of the siudy. Piglets derived from controf sows (Group BY were
randomly assigned to Groups 4 throngh 6 and were ideniified as “placebo-denved” piglets

for the remainder of the study. Groups 1 and 4 (20 pigs/group, respectively) were given a

34
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On Day 21, one hundred heal thy, weaned piglets were
sorted by litter and randonly assigned to six
treatment groups. Housing restrictions and conditions
WOReP7E14834a1 | ar to the sow groups nenti oned abd\d/US2007/069646

Piglets derived from hyperi muni zed sows (G oup A)
were randomy assigned to G oups 1 through 3 and were
identified as "hyperi mune-deri d" piglets for the
remai nder of the study, Piglets derived fromtrol
sows (G oup B) were randomy assigned to G oups 4

single 2 fir@ugbe BrnenchihereRisi weditdof baddrepbiacebeyderibnd 8420 pigsigroup,
piglets for the remai nder of the study. G oups 1 and.

mbpm»% ;(}%Qewlgg,%ﬁ gswqen afeﬁﬁ@@&tdf\fﬁic%n VR Fedbd/ B By e‘éli@@n‘i‘edua‘;
dose of Enterisof-' Ileitis by direct oral

{}roupqg %EQh(EO%QQ%uéi @‘3 ées(% te@'“@t?{pgﬁe?f%ce it E’ ot l\ﬁﬁ:&}yd\ﬁd not

an egui val ent™ dose 0 uni nfected

o AV : ‘ R, &
receive qupirghg &nggﬁeﬁﬁéaﬂag%#a hRGRe SVRNERE
recei ve a yvaccine or Iace o treatnment and wer
Day 22, a&#e:rcz m\&}f@ﬁj@é Wﬁ SEVH ¥ U Y s‘f‘ﬁﬁvﬂ"‘ %dv%bltﬁ? for
after the weani ng period SQ\/I S were humanel y
evaluatinsioh g lawen foelopsTde B eval uations of
intestinal |esion devel opne.nt due to PE, Day 42
On Dayof2 tifethettelly. @oopps, £, @ andi Sartesed deai Ved 1CKH odose of
TOD /dose of heterol ogous virulent pure culture L.
heterolognis rasint phraciléure Sokatoe NIGTAR4iatei ¥l (1404 agastdmsiric gavage.
gavage All piglets were xam ned daily 21 -clays post.

All pigl@ablceRE8HkO a0 DdeR py otiens: fheliafied stepBhs rdifed to PE;
di arrhoea, behavi or and body condition and were given

dsanhoe§ i%&@\rz@a and bl cémﬁﬁs@f? REENer OB REVEEINY of 3 © 4 dependent on
clinically nornal = severe illness). Pigs were-

severity \CAF gﬁ%?lgnnM% <g-l~'se»4 o ﬁpgss@ .?9_<Is &;Q@ .Wm%x oh.cttm 24,3 and

an average

o3 of g BIG 30 i iF %ot ol e%fﬁ%%ﬁmr%ﬁf i ‘g‘g’oa&"?ﬁ%ﬁ daily

... growt erformance in tlaII hed to
weight g (F&)‘S(ﬁa‘éfgpl% et g)g%* gl @%.%H?ﬂ% ﬁntf%}fﬁwﬂ o
receiving a vaccine or placebo treatnent. gr.ou

normal gfiRFE PREORENCS Hbdlstini e Mere witsily averpgd Fi%?i?’%‘ﬁ aciﬁfamti;ne as@ﬂoe
kg/pig). The first key ADWS eval uati on period anobng

group wgliypsr sreutivied of woambaypiadebCyrstianat A8 myoups WBayoaad o be
(chal  enge exposure) to neasure the imedi ate effects

uriform of sivasah madn @ 0163 plegdab ol Hertbeillcat AIDW.G dhdussiec gadod among
eval uation period was fromDay 42 to 63 (necropsy) to

groups cRASMr Rodh MRyelf 8et@nafont ADLE NYCIRKBNR UGS N0 Bneasure the
virulent 20pure culture L. ratethilaris. On Day 63 of

immediatd W tUBnc@hdd R &ﬁﬂé’@ﬁ@td@)‘é@iﬁﬂ% Yr&idat £64:a808 period was
necr opsi d“For ‘eval'uations of 1ntestinal Iesion

from Dag %‘i%%@'{%@&a&k‘? td Qekdare the effects of challenge exposure with a virulent

pure cubture L. infracellnlaris,

On Day 63 of the study, all pigs were humanely euthanized and necropsied for evaluations

of intestinal tesion development due to PE.

LTS
R{]
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Results Mcrtemal antibody Lief c
linvson:c.?//riti-rris-specificand IgNI ant i bodi es
were detected in-the sera an colostrumof sows in
WORPHHg02&4 (hyper i muni zed) during the farrow RETFERHGHEI646
Sixty three percent (5/8 sows) of G oup A sows were
serum anti body positive for anti-Lawsonia igG
anti bodies while 0% (0/8) of the sows in Goup B
(control) were positive at fanow ng. In addition
serum | gC antibodies were detected in piglets
Resultsderived from G oup A sows only fromfarrow ng (Day 0)
to 5 weeks of age (Day 28), see Fig |. IgNlL were
Mternclgb@chede A Hidshe ol ostrum of G oup A sows at 50% 75%
and 1Z2. 5% respectively. 10Average anti body

1Ay y n o ¥ £ f
Lawsonif 94 95}9% E(i&zahk Qékihﬁgcgl E,h?: & g&dljﬁ%z %ﬁ%ﬁf?ﬁ%%&&(ﬁ% éﬂ(@i«(&?& and

coi{)struxg rdg ] w nhgrougzlggﬁxb%etng% ?e;ds ?gwf e fs '\é}ﬁlg..pe%l boI E»eghree
percent %{n%grgae I rn(}\églog%g ?(g%/sgg%%r %f &%g%ﬁ%?tgg%?gﬁmga%i e?xg%)m& 1gG
aternal mtection The conpari son of unyvacci nated,

3“1159"%*%%11‘?90@“"9@& of ﬁ‘@’é\fvﬂéfm‘(ﬁb ?39@9‘&@3 Ved I?(‘rsii‘f‘rf’s‘b\‘?ﬁm@"‘é% ta
A) to Goup 5 (pigs fromsow Goup B) was conducted

additiont prigv dpGanbehe peoteeditécidd f@fiﬂﬂ!@’ﬁefeﬁa&d progt &eLpof sows only
against virulent L. Inrrocelluiaris exposure derived

from farfowomy )by pevdermoidged a2 B h saedig il n e oupi IsOWMeA and
Average gross and m croscopic | esion cores anong all

1gM werg@lewpRd af e TUNIRRINZE Loy Ralke & S0RL 986 ddd Q2 OBPrpectively.
(77% had a hi gher percentage of Lowsoni a-specific

Average a88h QR Toh fentBorls! I8 VIR colostrum of Group A sows were 1:14 (1gG, range =

1 to 1:64), 1:10 {IgA, range = 1 o 1:32), and 1.4 (IgM, range 1 to 1:4). Sows in Group B
did not have any detectable IgM or IgG anti-Lawsasnia antibodies in their colostrum duning

this time period. One pig In sow Group B was positive Tor Igd at a titre of 1:16,

Merterricd protection

The comparison of unvaccinated, control pigs in Group 2 (pigs dertved from sow Group A}
to Group 3 (pigs from sow Group B) was conducted to evaluate the potential of maternal
profection against virutent L. intraceffuloris exposure derived from sows hyperimmunized
with vaceine (Group A sows).

Average gross ami microscopic lesion scores among all groups are summarized in Table 1
Pigs tn Group 5 (77%) had a higher percentage of Lawsonic-specific lesions i the ileam

and colon than Group 2 pigs €27.5%). Group 2 pigs had sienificantly (p<0.05) lower
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and colon than Goup 2 pigs (27.5%. Goup 2 pigs had
significantly (r0.05) lower WO
2007/ 140244PCT/ US2007/ 069646 aver age gross | esion
WOsH0TE8244n t he il eum and average m croscopi ¢ BQTARINEAEI646

colon conpared to Goup 5 at Day 63 of the study. No
detectabl e shedding of L. imaceliularis in the
faeces, by PCR, was evident in either szroup on Days
21 (vaccination) to 42 (challenge) of the study, see
Fig. 3 Goups 2 and 5 were initially faecal PCR

average RA%H 1diod e DRy 149mand eapt fedoResic e Day o Scores in the
(study termnation) with 5%to 25% and 1.5%to 72%

eum atfd%&ﬁ&tnhl‘{ﬁl to Bholeaibascshadding 14.
firaceilu/aris during this tine period.

No dete?a?l@' 35% lﬁ%! ( Hﬁ)ﬁc% f;szl'zfgrc' @ggﬂ% %pgér;gld Q%g ﬁigt&tpm gither
sroup of F14,2° Prafstite & DB o AL &gfﬁ%fﬁg‘. s %land 5
s e

esenteric nph node and col on, Vari ous PCR posi tives
{study fwmué@@em édﬂ O Yhené oPGriodRte. nesvestali ef ihpppe shedding 1
tissue of Goup 5 pigs as nentioned, in Section 3,4

intracellaboiseduritg ehagenaeieght. glignificaniyafr <9} lawdhepahlsheddingt was

groups are summarized in Table 2, 15 Average initi al

" detectedW@i IR & G@Ge 2 {DFf emﬂipeﬁammg}@paﬁm%} anDapbodof Baypudi

(vaccination) with pigs weighing 6.35 and 6.10 kg/pig
Al amr S50k Ve livane N RSh@Nfek 6aRL fodhd frahenesofl o ARMEWAS (45%)
found among Groups 2 (0.40 kg/pig) and 5 (0. 41

3( I 1909 it ¥ e PCR f
campare?gﬁ %{g’)éj n ggl%%rl?ﬁé& e r&%g%%gt{r%f‘f |§cg%1]tﬁl {30{;%<6‘ O%) hlngeﬁegzr»e o

L. inrag %HWSE‘ ii?evgg%gtni%s%tzz%@._ agia Bb&smfdo%{ﬂ@rbkg a@s? P@Eﬁ%s;twes |

urrng t

| uat eri
were obSereed i tﬁqe Lols o esmiemp? X:nph tissue of Group S pigs as mentioned m

Section 3.4 above.

Average weight gain comparisons among all test groups are summarized in Table 2.
Average nitial welghts were waiform among Groups 2 and 5 on Day 21 {vacecination} with
pigs weighing 6335 and 6.10 kgfpig respectively. No sigmficant difference 1n ADWG was
found among Groaps 2 (040 ke/pig) and 5 (0.41 kg/pigy from Day 21 (vaccination) to Day
42 {challenge}. However, signilicantly (p<0.05) higher ADWG was evident in Group 2 pigs
{0.46 kg/pig) than Group 5 pigs {0.40 kg/pia) during the 21-day evaluation period from Day

21 {challenge} to Day 63 {study termination} of the study.
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2021 (challenge) to Day 63 (study term nation) of the
study, izccitie ifietter in hvpermmnunedend plus The
conpari son of -pigs vaccinated with EnterisoftGoup 1
WOt2004msvadci nated, control pigs in Goup 2 waPCT/US2007/069646

conducted to confirmthat vaccination in the face of
maternal immunity coul d be acconplished by eval uati ng
protective imunity against PE after vaccination of

pigs at 3 weeks of age Both groups of pigs were

derived from sowshyperinmuni zed wi th vacci ne (G oup

Faceine oMic8ONVSwpdihAQLIGHe. ptisi mary and secondary efficacy
paraneters were anal yzed between vacci ne-treated pigs

The cmﬂtafu%@ WP ﬁﬁﬂaoﬁc@a%ﬁ Pyftt 0, Hele inkiin g @Cﬁ {}\QQCIC D€ aaccinated,

I cacy 13 simlar agalnst vi rul ent

control ;#T]El [ na@?{ugm %fﬁi-ém%&@ﬂeh 8 %%nﬁw‘%" ﬁ{aé‘gﬁ&c& 8{?}3 is-;.xax!?lg face of maternal

es| on cores

d T . 2
imonuith O i gfePpEied e?-‘*ageg]%ft% %g%?ﬁm' *&%@&W. %W&.Po% ghter
in the ileumand cglon than G oup (12,59 ,. G.oup

vaccinaligngdl pig &iyMicFrcaheey Pplosesys P%\Réﬁ* Wier gl f6‘§§ sOws’
| esion scores (ileum and nunerically tower average
hyperimmnized oop! sageinel Gyropesforrvedor BerliErhegmpsidre ghé necondary
conpared to G oup 2 at Day 63 of the study. In
efficacy paditteonweteherlszakawao: sicgmicfticama tpiggick Cerent esd &mongd o
average gross and microscopic |esion scores or |esion
determimgeleicelny efRiaby Rishsildreg@invi gl Yaeshadion chiliaups 1
and 4). No del ectabl e shedding of L. iniraceilularis

Aver aaglgaomgdf;ﬁ@ﬁﬁ&pw <HER W@Ss @Mbﬁ@ﬁl@ atdhp® bleN@fntfouPid table 1.
2) VaCCI nation) to BE of the study,

21
Pigs in éf%ﬁ B ig7 54 %alé@'ﬁ%i e? o {@cg Nitdald pelinesal OHE(E;Rﬂm ileum

tlve 0 and reral ned

and caiaﬁnﬁ‘exm Grsgg%y }12 L0 ,ﬁ} u@hatép@e g @;E@%ﬁc{’ ﬁ mtzztmﬁ% ](é:{? Pg) 1%: x yerage

STOSS Ia,slzfgz %:Gﬂ%gﬁré%mﬁgg %%é%x;{g?\/)ey%{@ ?:zis:grl%esggé %%Iptﬁl ??C }olemcm Scores
termnation.) with 5%tq 25% of _the s sheddi ng L.

(Heum apd F@i‘ﬂlﬁq%‘@}ﬁ’s’iﬁﬁiﬁ@ e o} %§mfiﬁn %ﬁj’b‘ o, JfsF g were no
not PCR positive for Lawson/a DNA until Day 42

sigaificaictifibicomyenogadvrepaimetiagosioreseeniasion soeys e3efion siprity
term nation) with asing faecal . shedding - study. A

i pigs rskivigi 4 yachingter ((pesmendraigBssue PCI R positives were
foundhe ilea of pigs in G oup rnpared to

No detes®t0HRhIROAYDT ). dordBalh/63s (8 tdfhctar iy RARi @R caliedihe either

study. A lower frequency of tissue KR positives was

group (18¥129RIDARA "@gﬁ%&nﬂa{i@% 1d AR e QHRS, deaid 2 GRouptiUBigs were

term nation significant differences in PeR

tizily PRSAUPURSNELE A0k d-@.ﬁ&iﬁ; LoBNla2, 2Rt FaURSy 63

saitially ? d’[blIﬁr(’e:}spe(:tdla{ve%v g% R @ﬁi hree rOou s Were ¥ M2
{study teféig mtlvﬁlg,g% iéﬁ o é}(g n}}; agg %ilregﬁlanyf Sikillffrgltgﬂi Leres gm‘mg this time
pertod. Pigs i Group 2 were inthally faecgl PCR positive on Day 49 and rematned positive
untit Day 63 {study termination) with 3% 1o 25% of the f}ig_.s shedding L. infracellularis

during this time period. Pigs in Group 4 were not PCR positive for Zewesorie DNA untl

Dray 42 {challenge} and remained positive until Day 653 (study termination} with decreasing
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- study.

10 Average wei ght gain conparisons anong all test
groups are sunmarized in Table 2. Average initia
wei ghts were uni formanong Groups 1 and 2 on Day 21
WOoeareedrda pi gs wei ghing 6.53 and 6. 35 kal pi g PCT/US2007/069646
respectively. |Jnifonn average wei ghts were al so
observed anong Groups 1 and 4 on Day 21(6.53 kg/pig
and 6. 44kg/ pi g, respectively). No significant
di fferenceAMC, anong G oups 1 (0.40 kg/pig) and 2
(0.41 kg/pig) or 15 anong G oups | and 4 (0.44
rates of K}%Ein?)frﬁrﬁ 0r:Oayse2 1 Nov@eadRakF anjgntfralioyiti@nee in the rates of
chal 'enge). Significant di fferences (p<0.05) in ADWG
faecal %Hé@é]gﬂ eyl drxxﬁﬁ}eﬂzﬂﬁ QMQQ@IH B 8s ( Qudt® ak(gtip(h%l 3%5733&&%@0 the
Goup 4 pigs (0.51 kg/pig) during the
evaluatlon peri od fron1Day 21 (challenge) to Day 63
(study termnation). No significant differences in

A sﬁghﬁgg\\}/g@g g%ﬁgfi%eoc%‘gf’sﬁ%ﬁfg @%éiw\%%r\gerg %u%g i}; Eh%melz’?ao)f pgrjé i:t:a %mup

2007/ 140244PCT/ US2007/ 069646 Exa FAT
2 (23%) SemRRTer on CHAW 4EANE) 1 08k PHMINEY nﬁ*{l@ﬂ .%6‘& Fadvscly Ifver

‘sanpl esl ood O each sow and Rig were tested for the

i;t,quencm(é sagne (5% p(fg_magﬂ Sag At R dy égmg)gfbﬁﬁrfg)ﬁhq_l CGroups 1 and 2 at study
intracellitian uoresk:ence antibody T) using fixed

terminatioo NS $ignfi Ron BifaatcegienOh postives werpobipd syroamEroups 1 and 2
mcrotitre plates and FI TC | abel ed anti bodi es

and Grodjp¢ @CiRU4 aggizastelporminen hAGH(dénpioted wete RUR18GB)ive for L.
The WA test was nodified slightly by using

nma{eﬁﬁﬁﬁﬁ|i§§¥?1@|t&ﬂﬂalﬁ5d&%b%nﬁi h&Lt g @pddst porcine 12, M
and ' gA. This nodifi'ed procedure was used to detect

Averagel 4 ﬂ%%,ﬁ% Al 9(9&5&?@0115 BBl ARt LRuwhYOne IsBnRRGRE %W Bable 2.

[Fostru r deterti ni ng the“concentration of

s ELeren Q S ol h L
Average 1%1 1ale\fx?1ﬁ,%ﬁs vvae\élg &]tcﬁpeﬁggﬁ ? d.lpgm‘%g o1 clgg %%é Q?é&%@@aﬁm& with
PIS weig g:ng 2%%&?\%& J'D ﬁ*pé% ég&»pééi%ﬁéht Il‘grﬁéo&no%v lf rﬂgvﬁﬁs;iagts were also
i nocul at ed Iates ver e al ovved to Hg kilte for 30
observed 4 RRECSHHps S71 40 WiEr Y hehiBigHad O3 tiemis ffrﬁpfvﬁﬁ‘ifé@ No
An anti-sw neFlit-conjugated anti body SéKl rkegaard and
significant Pfargnct db oklAWGF iaswre| Geppprie(l HUsLyigi dndt 2 d0.2bGurme) o

PBS was added to the plates and then,
among Groups | and 4 (0.44 ky/pig) from Day 21 (vaccination) to Day 42 {chalienge).

Stenificant differences {(p<0.05) i A{}WG were evident in Group 1 migs (045 kafpig)
compared io Group 4 pigs (G.51 kg/pig) during the 21-day evaluation period from Day 21
{challenge} to Dray 63 (study termination). No significant differences in ADWG among

Groups 1 and 2 were noted from Day 21 o Day 63 in ths study.
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i ncubati on and wash steps were repeated. The titre of
each specific anti-Lawsonia anti body was det ect ed
using WV mcroscopy. Percent |FAT positives and nean
Wordel4e0Bues for each i rnnunrad obul' re calPSUTKTBHT069646
for group conparisons to determ ne the frequency and
the level of 1gG IgN4, and I gA col ostrum anti bodi es
present anong sow References 1. Kniftel et al 998) Am
J Vet Res 59:722-726. CLAIMS: 1) The use of
attenuated nodified live L. intracellularis bacteria
for the preparation ofgxasi@élscanent for the
vacci nation of a young ani mal against L.
| Rt X268 ddtcBbA Snd MBEHLARA DLl AR oBARLARbRMIRY
anti-L. intracellularis antibodi es, wherein said
animal s are vaccinated with an effective dose of said
L. intracellularis antigen at day 1 to day 9 of age.
to claim1, wher

seum shgiey ety Fof BOAT 4557 P RS vl Rt Tod i @R Frec

according. to im1 or 2, wherein said._ aninals .
anﬁbodi%%gﬁg_{,g:azﬁgf&%g yspbygihe Jmgping goTesgenge dﬁﬂgmk}’s@“ (H%{'?) using
“according to_any one of claims.1 to 3, wherein said .
fixed whiht dalsorh@valigendet 88t RIERTELS PREPRER PlatRs s gt C-labeled

antibody titre of at least 1:4 per m serumor fluid.
antibodies directed against porcine IgG (Knitel et af 1998). The IFA test was modified
slightly by using FITC-labeled antibodies directed against porcing lgM and IgA.  This
modified procedure was wused to detect these antibodies, in addition to 1gG, I each sow’s
colostrorn for  determining  the  concentration  of  differemt  Lewsomia-specific

immunoglobuling. The colostrum was diluted 2-fold in duplicate in PBS and wansferred

(100uliwell) to two sets of Lovesomia conted 96-well plates as mentioned zbove. The

inoculated plates were allowed to incubate for 30 mimses at 37°C and were then washed 3

times with PBS.  An anti-swine IgM or IgA FITC-conjugated antihody (Kirkegaard and
Perrv Laboratories, Inc.) previowsly difuted 1:200 in PBS was added to the plates and then,
incubation and wash steps were repeated.  The titre of each specific anti-Lawsonia sntibody
was detected using UV microscopy. Percent IFAT positives and mean titre values for each
inumunoglobuhin were calculated for group comparisons o determine the frequency and the

level of InG, [oM, and IgA colostrum aniibodies present among Sows.

Referenees

1. Knittel et al. (1998) Am J Vet Res 39:722-720.
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5) The use according to any one of clains 1 to 4,
wherein said animal s have a detectable anti-10L.
‘intracellularis antibody titre of at |east 1:64 per
m serumor fluid. 6) The use according to any one of
clainms 1 to 5, wherein said young animal is
adm nistered with a dose of about 3.0 TCLD50 to about
6.0 T D50 of the live nodified L. intracellularis
CLAIM8cteria. 7) The use according to any one of clains
1to 6, wherein said animals are birds, fishes, and
mammal s such as cattle, pigs, horses, and prinates.
58) The use according to claim7, wherein said

[ BRI B Barh &8 @dified live L. intracellularis bacteria for the preparation of a
medicament for the vaccination of a young animal against L. intracellularis infections or of an
animal having anti-L.intracellularis antibodies, wherein said animals are vaccinated with an

effective dose of said L. intracellularis antigen at day 1 to day 9 of age.
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2)

4

5)

6)

The use accbrding to claim 1, wherein said animals are vaccinated at day 1 to day 6 of age.
The use according to claim 1 or 2, wherein said animals are vaccinated at day 1 or 2 of age.

The use according to any one of claims 1 to 3, wherein said animals have a detectable anti-

Lintracellularis antibody titre of at least 1:4 per ml serum or fluid.

The use according to any one of claims 1 to 4, wherein said animals have a detectable anti-

L.intracellularis antibody titre of at least 1:64 per ml serum or fluid.
The use according to any one of claims 1 to 5, wherein said young animal is administered

with a dose of about 3.0 TCIDs to about 6.0 TCIDsg of the live modified L. intracellularis

bacteria.
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7)  The use according to any one of claims 1 to 6, wherein said animals are birds, fishes, _and

mammals such as cattle, pigs, horses, and primates.

5 8 . Theuse accord.iﬁg to claim 7, wherein said animals are pigs.
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