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METHCOD FI ELD OF THE | NVENTI ON The present invention
relates to rough strains of bacteria, such as those

wonemrives genus Mycobacterium I n particul ar, POEGB2006/004780

present invention relates to nmethods of obtaining
rough strains of bacteria. Thg present invention yet
further relates to a novel Mcobacteri um obuense rough
strain and use of this rough strain of Mycobacterium
obuense. BACKGROUND TO THE | NVENTI ON Met hods of
obt ai ni ng rough strains of MEEHO®ID a, such as those
fromthe genus Mycobacterium that are known in the
art include the plating out of bacteria, such as those
frens b geRpsvideabact eri um and | ooki ng for any
rough col oni eS. However, any rough strains identified
inthis way are typically not stable. O her nethods

iC *’Lﬁﬁg%gl? %q%}éﬂgooﬁ%yag?% gglgg Csé%%rlsa ﬁ ggﬁgrgd :suégﬁ %s&ﬁﬁ?ec@'oem the genus
AW BucteFinE THEaRREIR AtheiReRns utesset wlatkNtd ABURIASGS obtaining

rough col oni es of sone species of Mycobacteria.
Honel evtrainsh o beeteriad Thespresant Hagention| ¥ett Sirihss gsltasotpyg novel

variants in I i :
PRy b SRS B PR T b & bactran
obhemse. Accordingly, there is a need for an inproved

net hod that is able to produce rough strains,

particularly stable rough strains, of Mycobacterium

SHale s Terlg Rsigousl y be used to produce
f ' me rough strains of sonme species of

Mycobact eri um such as Mycobacteri um

0 nse. Advant ageousl.y, the sent inventign h
p?’g&?@é d‘ﬁg Bg irﬂ‘ﬂﬁ%égamﬁe hg?ﬁ?rf?at § gsas’l ﬂ}?ﬁg Z%OIPOPIC genus
t RBchbdcdrivn, TRat@rd REGKn & 11 4 ineRudb isdblatihg ol G Relegia, such as

rough strain, of Mycobacterium obuense. .
those from the genus Mycobacterium, and looking for any rough colonies. However,

any rough strains identified in this way are typically not stable.

Other methods include plating out Mycobacteria on medium that contains Tween or
glycerol and encouraging pellicle growth. This method has been successful in
inducing rough colonies of some species of Mycobacteria. However, this method has

not been able to induce rough variants in all Mycobacteria.

No method to date has been able to induce rough strains of Mycobacterium obuense.

Accordingly, there is a need for an improved method that is able to produce rough
strains, particularly stable rough strains, of Mycobacterium. Such a method could
advantageously be used to produce for the first time rough strains of some species of

Mycobacterium such as Mycobacterium obuense.



Rough strains of fast-grow ng Mycobacteria have a
nunber of advantages: - stable rough strains do not

woevErari47® snoot h strains; - rough strains haveC®GB2006/004780
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different presentation of antigens and tend to be |ess
virulent in causing disease tlpan snooth strains; -

K Oa&tfg%tmﬂg,ggg ?feéemg&enﬁbﬂw QHBAdSE RNy ¥nBroved Snethod that

S
effective t hose made from'smooth strains, - rough
shasainducealr forvtbe \firgf time tai somghtstaing pedicutariyna wiableorough strain, of

Cﬁ@|- g¥ated I mmune experinments; and - the snal

c ﬁ‘f)é;% UILORUERN% s of several bacilli rmay be nore
effective in stinulating phagocytic cells than single
organi sms of smooth strains. Furthernore, the present

i Rough steatnsf Sagiremimaddpiebasteria bane a nrmpbeg ofadyantages:|

of aro strain_of [ e may be used

to m)dhflig?lgr? iR sﬁ?ﬁ%ﬁ%&%ﬁi@%@&tﬁ%ﬁ%ﬁea- Al t hough

M  vaccasughesraiisondvet 0 diffeeiit presehtation Biantigere Hpdnsed & be less
a subject - M ohuense had never before been

consi deirdlgniiniceupnedisense thaa sgoostiailfne nodul at or .

Vacci ne ' Pkt th
pact - P et SR iR Al lipd AP witrdTBEEive than those
di seasmadd frermpsmaonth ytraimsyuni ty elicited by nost current

vacci nes appears to be di.ated by the huporal . i nmy .

¥ espons SUERGTTAHR B ERY ARSIV hen LisdiRd? 41/ sqllpgpiaied immune
I mune . anduch as tubercul osis and

| ei shmani asis, there are currently no avail able o
vacci neshe atll salenpmf perticles eXffssveral, bacilfiy piag did ynore effective in
adj uvants ar.e added to ines., The role.of the. .

2 v a o Blife BifREn e SRR Ml b Sopbfiouains

speci fic antigens of the vaccine. Commonly used

adjuvants typically produce a hunoral inmune response

béurthemoze, db¢ prasenti iaverdionrhss advadpasrydy fpundhthat eiwhple cell of a
alr u@lnéﬂ‘gﬂl aoqi %ggéasctefrgfm %a%e emg?ybec ARE (S GIHNMEE the immune

response of a subject.

=0

Although M. vaccae was known to modulate the immune response of a subject — M.

obuense had never before been considered suitable for use as an immune modulator.

Vaccines and other immune modulators have a major impact in reducing morbidity
and mortality from disease. The primary immunity elicited by most current vaccines
appears to be mediated by the humoral immune response. For diseases that may
require a cellular immune response, such as tuberculosis and leishmaniasis, there are

currently no available vaccines that are uniformly effective.

Typically, adjuvants are added to vaccines. The role of the adjuvant is to enhance the
body's immune response to specific antigens of the vaccine. Commonly used

adjuvants typically produce a humoral immune response but not a cell-mediated



side effects, such as sterile abscesses, erythens,
swel I'i ng, subcutaneous nodul es, granul omat ous

wonbd7ammeasi on and contact hypersensitivity. A PataiBle06/004780
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or other immune nodul ator is sought that nodifies a
cel lular immune response and ign particular the T

hL% m i j ] ti
gt SRR Ry TR TR g b et
nadey edeétheneht assterlemabroessds, sasthema, awdllinge gpulwataneashnodules,
affect the body in different ways. Many of the

agreplamgions &@%@?WQ cpafagt hwrsﬁnﬁ?%‘é'p ., however,

aut oi nmune di seases afflict mllions of people. Sone

aut oi nmune di seases are known to begin or worsen with
CArvamtinetari other Brmund naslulatorals, squghtathat ingodifies & leebwlar immune

bacterial ,infecti.ons. er | ess under.st ood i nt.l CES
SFFRe AL PSS AR ol TRt 6o SRURYE g ool 1
dtﬁﬂ?&&me@ b 681 RORHY) GespbhdeOni C stress, hornones and
preghancy. Autoi mune di Seases are often chronic,

requiring lifelong care and nonitoring, even when the

person _nmay | or, feel L1 rr :
DRSS A ey A EonS T el ise 5L B thky oS heh afct the body in
I @iffctshit Shyw tMady 6t altoinktiyed diseases amstarafAea drelf) however,
pati ents manage the consequences of inflanmmation

caufeimmpRe diprases atdickmilvienspEReple: | n some people, a

limted nunmber of imuno suppressive nedi cati ons may

result in disease rem ssion. However, even if their
dBsmasatoimesing diseades aiesknom tqbdgient svoasen with edrjaimbiiggers such
to dj scontinue di cation.. The long-term side effects

ofS Vih/Rgatiip Aed shrppichagieial GrrtOm ather, st Spdarsipod influences
I fo&%t%é Rl s?gt@ﬂlr 856 HRNcAfrseY 85 aibAhmbuid diskades iAclude ageing,
conplex, multi-factorial process, but there is grow ng
evhrdeitctresshhornmankes amhpriegnancyesponses play a key rol e.
Vascul ar injury is involved in the devel opnent of

at herosclerosis, and in thronbotic processesthat |ead

t A udsidinQime SidagRate SKETEIR0ER, fodtRtingdifolag @i aad monitoring, even

infarction, stroke and . .
when the person may look or feel well. Currently, few autoimmune diseases can be

cured or made to go into remission with treatment.

Physicians most often help patients manage the consequences of inflammation caused
by the autoimmune disease. In some people, a limited number of immuno-
suppressive medications may result in disease remission. However, even if their
disease goes into remission, patients are rarely able to discontinue medication. The

long-term side effects of immunosuppressive medication can be substantial.

Initiation and progression of vascular injury is a complex, multi-factorial process, but
there is growing evidence that inflammatory responses play a key role. Vascular

injury is involved in the development of atherosclerosis, and in thrombotic processes
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peripheral artery occlusion. |mune mechani sns may be
inportant in the devel opnent and nai nt enance of

wabtheroiasos er osi s and nyoi nti mal hyper pl asi a ( MPEIT/GB2006/004780

Myoi nti mal Hyperplasia (MH) can be considered as an
exagger ated healing response 0 injury such as balloon

acﬁ&' %Q!i A3 Youtd iEASGALCsy r NG bith! Sy bSirdifl infR8ForDstroke and
the basenent nenbrane, “m gration of vascul ar snooth
mesipherabatdrg ol@d). from the nedia into the intinma

VSMC proliferation and phenotypic change to a nore
secretory fibroblastic cell type and increased

RBhBfisR AT B | ipBftarifBin’ the: dWlGTnGY el URkinYenance of

| eads to stenosis or occlusion of the véssel. It
aatberosclearbsie andynyeitimgt hyperplgsiatdhl | oon angi opl asty

and affects approxi mately 30% of such cases in

clinical practice. It is the nmajor cause of failure of
SMEBinBhRE BN PESTasAQIH)R2h BB Bbnsderéd1gs éxﬁ@talg%érﬁ&d healing response
sténosed and Dbl ocked vessel s/grafts is problematic.

Tioeininy esurly jas hadlepn @naioplssiyhdnicasesds ehgverys mesuliHnalass of the

OBl R, Rk S0 o AR (S rom e

Chnbdib ¢@tb theineanVeME ptdlideration &1l phzabigpic shahgd ®x more secretory
the very |l arge nunbers of coronary artery

aieroBlastes taells O and dperepisdr Brafdatio miaPKyaceliulan i, which
a&%nﬂﬁﬂ#f et @&ste&£$&&81u§{oﬁ%ﬁh&%+£a. St 6QhuPs &E bypass grafting
currentfy producing promsing results they are

umld kslloont angiomirsty tand exffeetsosppsoxionaply 3604 of Anyh sases, in clinical
rel atively i.nexpensive adjuncti ye thera such ,as, th
B bl BROpGeEte Phitirs ob SPehpromips Aa ERRa of he
NRkAing lstenbsed! arddMaded vERRIVBEARN 5raBlehi¥ie! YRS uhderlying cellular
i mrunot her apy agai nst restenosis are conpl ex and not
coephaniseis/leadiog fadHdhre Tolewelhtoddrstpod pnd 14 dats ne Ahpsany bad been

b i opl b bat. ,
T Y
Spdi&fSeHtdEebl the \M@bﬁ rfanembas vfi diinasa bRty dhgidptasties which are

pat hogenesi s and the . .
performed annually in the UK and world-wide. Although drug eluting stents are

currently producing promising results they are unlikely to prevent restenosis
completely. Any safe, relatively inexpensive adjunctive therapy, such as the

immunotherapy proposed in this patent, would have a major clinical impact.

The mechanisms involved in immunotherapy against restenosis are complex and not
completely elucidated. The endothelial injury caused by angioplasty may be
exacerbated by the host immune response to hsp’s. Hsp’s are proteins produced by
stressed cells which have been implicated in the pathogenesis and the
pathophysiology of various immunological disorders including atherosclerosis (Xu Q
et al. Arterioscler Thromb 1992; 12: 789-799). 1t is likely that they will be present on
endothelial and smooth muscle cells in the region of an angioplasty. In effect the hsp

acts as an autoantigen which can then be attacked by the immune system. This
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pat hophysi ol ogy of various i munol ogi cal disorders
i ncluding atherosclerosis (Xu Qet al. Arterioscler

wOhowom19r8992; 12: 789-799). It is likely that PoexBandel004780

be present on endothelial and snooth nuscle cells in
the reglon of an angi opl asty. 5In effect the hsp acts

oant k t
ﬁ%n 35%?’ g ming%d\;\%;% nge?lon be i ngﬁlg (e}gtﬂpya Cfbss-reactive
Qﬁjﬂ@i‘bhaeﬁ&laisb Yhsp¥5) Wm:thlleudago mddmedlabdmem aattbiits @nd mice (Xu

a3 TP 6 S e 0
iy e S
dgmhdnlem&s and is{.prdbasbéyc nmtdmﬁsdolyy ditibody r@ﬂwcgt%/l @ls al. &fiek. iRes. 2000;
Rt PDs0ia 10w Sohe8.Gotab i QiR obtes BB B 230857, The

| @S shce dfifede oBErvARRS 16 Rah)is si; streﬂ |b2\tﬁé‘ aiLigf oft ﬂﬁﬁﬁy-punﬁed

observations to man i s suggeste e abilit
aivfnami antibody ielutestl flomrhsp6anedlivoas tce rlam@gfs $tr€(§$ﬁdhg @ endothelial

4“;5]%? Slﬁ?‘tﬁ? ﬁfﬁnﬁgﬁ St ! esggﬂ_{ E eh%‘flg?‘??' crgg[ lle éts %v%hl h%péi(pwhlch 1S

Cthe Sh%ﬁaﬁ%hﬁ)l(ygub h)f hspés) anhimdy be a&d&@sﬂﬁﬂéﬁﬁ@nﬁbﬂ@l Whereexpressed
of hsp65 and be accessi ble to antibody whe

eea:loJ e sxsnbgpnes adotigliak oells ol has rsen weggsted that such
ce
s e R

i a&tdiy @ﬁb&ﬁﬁd@eﬁi Gean anaysiaitetion AiCsBpSd afdl.er/ Hemy tLung Transplant
transpl antation (Crisp,SJ) et a

pilat)- Makherien <6 8] (Thare #Ué@olé&'e thss {#g%’#o@) showed ro
'_?s@gaﬁonlg&@eeg reoéééﬁ@cg)ant? val9 1833 Ad @&onary restenosis,

between preoperative antibody |l evels to hsp65 and
cbutodidr shave shatntheses patiertts dvibrs Hewels ltsuchn @@Eb‘pxhcs drapped after

wher.e | evel s of h t.i bodi

ORI o g et Tk fofark BB BHS of abflpdis fp hpp,gould be
r QdeBpiek, B’é&ﬁlﬁﬁ%‘t@ﬁts @it S RscaRl  disch§: BRI onlyP %iéﬁdsa&mbody, but
patlents wi th 'vascul ar di sease have not only raised

anlsd beisbd levals ofthe bsyy themselvee(WrightdBHz ¢fe/ Fleprt tHesresel QP05 15: 18-
t BH t
Tx%)s Q‘E e fq,lglfer}aar}t}Pogx ?? egs dm%o %}3&%2 reffe%t anléacl‘rease in levels

r ef {h@Cﬂrot%ﬁl MUTESRS €hd Bsp lﬁiu(ze|r8gulatory effects, and bmd to artenal smooth

muscle cells, leading to enhanced survival without a requirement for internalisation

(Johnson AD et al. Atherosclerosis 1990; 84: 111-119).

W02004/022093 and UK application number 0404102.6 (both of which references
are incorporated herein by reference) disclose an immune modulator composition or a
pharmaceutical composition comprising a whole cell of a bacterium from the genera

Rhodococcus, Gordonia, Nocardia, Dietzia, Tsukamurella and Nocardioides.

In addition, US application number 10/893,524 (incorporated herein by reference)

discloses the use of a whole cell of a bacterium from the genera Rhodococcus,



of the protein. Mreover the hsp have regul atory
effects, and bind to arterial snpoth nuscle cells,

woOeeadionitp780 enhanced survival w thout a requir EOBMGB200651004780
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internalisation (Johnson AD et al. Atherosclerosis

1990; 84: 111-119). WO2004/022093 and UK application

ndnber . 04041 ot h ofyyhic @éﬁg e r

|¢J1l8'6r orat ed é?’éé’?f by ref %@en?é{)‘ g’%s%ldgnﬁocardmdes n a
raguilfadtore 0P asddidagiendfon thé dreataa t orc prevextingo of tpostiweaning

conprising a whole cell of bac erlun1fron1the ner.a
SYSemisswastse mﬁcrapﬂer@%?é? 31}3/91 RATS NG derpaaiifi A applopatby
aﬁﬂgggﬁgggh?gdes In addition, US application nunber
i‘ncor por at ed hereln by reference)
dlscloses the use of a whole cell of a bacterlun1from
ener a coc us, %donla Nocar di a

rfhebien aoes o BB o it ate g G Phple cells of
Fﬁ%ﬁﬁiﬁt fQErablyea Et%.ﬁl%trﬁﬁﬁﬁ s@4inPHENE Whubibe @b modulate a cellular

post - weani g mul fi system c wasting syndrome (PMAB)

amgrhone ypopaniseie dermatiti s and nephropat hy syndrone

(PDNS). However, none of these docunents teaches or

suggests the use of whole cells of rough strain,

psehaviaR W OF SBINYENUEN strain, of M obuense to

nodul ate a cel lul ar 1 nmune response. SUMVARY OF THE

I NVENTI ON The present invention is predicated upon the

S

A R e R
Mygoadragh, evuichi B8 a BRughbseraimellcleattdriine fposthe getws Myanbutieriem, may
and/or a_sul fonam de. From |rth o death the i mmune
s?%t%'wds YeeRPOSITE 0 2 syfkne fonamifed and

regul at ed t hrough cont act mnth the envi ronnent. Modern

ur bani sati on and public health neasures to prevent

i Bfome thich stoddexttaghe Homaunei systeab |iy &eﬂubatbd;atcmstanﬂi’ sstimulated and

_e)ée?%oli?lfl%{ﬁ tllg&?g(gnlr 5&%&% ax?ggh Eﬂ% rﬁﬁég‘?“,%g tn eernI ur}bgnllg’a 12 Hhd public

health measures to prevent infectious disease have virtually eliminated this exposure

leading to an unprecedented rise in diseases — such as allergies and neoplastic
diseases. Restoring the beneficial affects of the environment through the use of killed
suspensions of harmless beneficial environmental bacteria may redress the normal
balance of the immune system thus acting, therapeutically and/or prophylactically in

the treatment of diseases and/or in promoting a healthy immune system.

Thus, in addition or in the alternative, to the method of inducing rough strains of
bacteria (such as Mycobacterium e.g. M. obuense), the present invention is predicated
upon the surprising finding that a whole cell of a bacterium from a rough strain of
Mycobacterium obuense administered to a test subject is particularly effective at
eliciting a modification of the immune system, in particular the cellular immune

system, of that test subject.
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di seases. Restoring the beneficial affects of the
envi ronnent through the use of killed suspensions of

woaanimoesgs benef i ci al environnental bacteria mpCTAIRe®N04780

t he normal bal ance of the i mune systemthus acting,
therapeutical |y and/or prophykactically in the
i atﬂpgsrét Rt )Srmﬁlﬁﬁé sﬁﬁ%m | Bsel” HERGA, "Induli&Al 4 NYell-mediated
i mivune ystem Thus ion or in'the
ahinemea’espoese twhichhdepemdshgubnathe ipreendenaf T dujagphcmytem fAde term “T
of bacterla ch as wy bac eriu obuense
tlm@pbqae@ i A ATE § BB o RO Celse Sbprosser'T cells and
51!0§§ TQeLé nldﬂoﬁﬁictdh?ﬂ Pﬁl%di%‘?e'dl imPfurR rBoh&d bybe used, for
ma Tough strain o cobact eri um obuensé
aaimnpilestter ew:brctomna chedsatd:lj émmuns iserdens uinakuding for example an
effectlve at. Clt ificati.on of the inmmune
SR SYSig Wﬁ?sﬁ?s“ﬁh%ne system of
that test subject The phrase ‘cel lular imune systent,
as used herein, includes a cell-nediated i mune

r’ﬂ@p@m@“mhdtdate’d ‘DEdy" dbmdiﬁcmﬁiop anrbofher dgrivatives thereof, as used

%n%flo #t eaowi}r%%“% g elgglbh:}éf% 2F?xh{ﬂl%{1%q.§aé%%ﬂann¥ altering

C&Y diBerdvid JfReOtingd 66Mpdneadl ompaeitk iof tei celtulaf iramune system.
cell -nedi ated i nmune response may be used, for

exanpl e, to overcone cell-nmnmedi ated i nmune di sorders

: %ﬁ%‘sﬁ F})%\rpegn‘gﬁlé Weﬁic%d_rﬁg}ft Te S ﬁﬁﬂ% Eﬁﬁﬂllgqn&tea @8dle cell of a

" rogh fstain dﬂMﬂ&dbaeaPmmabz&nSk adrhimistated itos attestessbject is particularly

thereof, as used her downr egul atin
| sllechive fah GhiRg acmag cBiamer the; {5 2l ggicular the cellular
A hfifhd 9}{5‘?&1 X ét%&es@fé‘cﬁ C\’if]!ﬂ@ﬂ eﬁ’e&@ @ﬁ@%ﬁtaﬁ’% and/or therapeutic

conponen of the cellu i mmune system The present

i effex tno autbanpnex disetses axporoifteursyu diseidsisn gaftichthrlygthose which
that, a whol.e cel.l of. .a.rou coaterlum
oByelvedhe; miiammatiop of the gmgémgﬁogameggl(sl\f% HFcul arl y
effective at eliciting a nodification of the i Mmune
system in particular the cellular imune_ system of

t Aatadvensegeselithe vse ofgomepesisions eemprsipg avdilacell of %lh%f-‘it‘?ﬂ“m from

RSO ol D0 UPPATIEe S 88 G o dsases

and autoimmune disorders, particularly those which involve the inflammation of the

P)

P

intima of blood vessels for example, may be that this treatment and/or prevention is
effected whilst producing fewer long-term side effects than the chemotherapies, i.e. the

immunosuppressive medication, now routinely used.

DETAILED ASPECTS OF THE PRESENT INVENTION

In one aspect, the present invention relates to a method of producing a rough strain of
a bacterium, said method comprising exposing said bacterium to a sulfone and/or a

sulfonamide



i nvolve the inflammation of the intim of blood
vessel s for exanple. An advantage of the use of
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froma rough strain of M obuense to effectively treat
and/ or prevent autoi mmune di sgases and aut oi mune

SRS G LA I508 WP LS g o e
eprasent Riveriiyh therddgatsuhiﬂnxﬁay berbImsdt and/ or prevention

is effected whil st producing fewer |ong-term side
effects than the chenotherapies, i.e. the

I p nll(!ll 0 1 U . 1
AP PR RS iR Sl YRR Ry sHaRCaocording to the
aEpent invehgorps Baterium vgowh @n maiimhe&ulfona amdohoshlfonamide at a
produci ng a rough strain of a cter t ho
CROREFILERtngG fxgedE alaé‘a?rde%’é‘&tt‘é% na ay OFcﬂ‘}ﬁe Wﬁ% per 1ml
amedildonam deSui tably, in a met hod of produci ng rough

strains of a bacteriumaccording to the present
i nvention the rough st ral n may be i sol at ed.

Pr e ahl y, [0 h strains

élﬂgzﬁye rlpm H{éugl} ﬁ‘%lﬁlg of g PﬁtF%Wn accor% to the
bareiek iBntion %@‘Uﬁc@ﬁuﬂ%ﬁ;ﬁlﬁ& Fros tHeOR@uaNE/cObadderium. Preferably
sul fonam de at a concentration of greater than or

eﬁ[quMI’@bE?fgl’lEmIOfbyW@eand/ or sul fonam de per Imn

medi um Suitably, in a nethod of producing rough

strains of a bacteriumaccording to the present

| BV ioithed hspett,thb pedseiti identidy rblatdsrton foigh geainsf a bacterium from

I\%cobacterl um Preferabl from Mycobact eyi um obuense.
| the gaBehAd cehgstesiom Erﬁéu% le sraterably erpdugeds by |aa1%1%1§°$ Bfe the present
W%‘Eﬁ‘ﬁ%rai n of a bacteriumfromthe genus
cobacteri um produci bl e, preferably produced, by a
net hod of the present invention. In a further aspect,

the present invention relates t rough strain .
6%&1&6@&5&9{:‘1: e present mventﬁ)n rePates toa 90u strain ofo X/[ycobacterzum

obuense producible, preferably produced, by a method of the present invention.

In another aspect, the present invention relates to a rough strain of Mycobacterium
obuense that has been deposited by BioEos Limited of 67 Lakers Rise,
Woodmansterne, Surrey, SM7 3LA under the Budapest Treaty on the International
Recognition of the Deposit of Microorganisms for the purposes of Patent Procedure at
the National Collection of Type Cultures (NCTC), Central Public Health Laboratory,
61 Colindale Avenue, London, NW9 5HT), under Accession Number NCTC 13365
on the 14 July 2005.

In one aspect, the present invention provides an immune modulator composition

comprising a whole cell of a rough strain of Mycobacterium obuense.

The term “immune modulator”, as used herein, means a substance which modulates a

cellular immune system of a subject.
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obuense produci bl e, preferably produced, by a nethod
of the present invention. In another aspect, the

wonrew@iio7snvention relates to a rough strai n oPCT/GB2006/004780

Mycobact eri um obuense that has been deposited by

Bi oEos Limted of 67 Lakers Ryse, Whodnansterne,

Surrey, SM7 3LA under the Budapest Treaty on the

I nternational Recognition of the Deposit of

Mer eemgawhslescdld] ak hesed Uigpeing sneahs Rabacteri®n owhidhr 8 atfact, or
the National Collection of Type Cultures (NCTC .
cehstratially iplapt: Ipaiticwlar, 4be Feaing Attacts ag uge ﬁfﬁalal Iéeans a bacterium

] , ) i O
SR oo AR p o onyiE eseieht MDD, Yoty o
i wivsleyt viablepeetly iadé/er anbaateriime wittichulhas aot beerpepédifically treated to
conprising a whole cell of a rqugh strai f . . »
VB 606 OF G170 SHBRGREIST R, iy RY TR e SHEsRptly fotact; os used
Cl'h;e’faﬁﬂ heligifbant 830 SiBossd M Neatithi A1t/ dFOpl fAdafidn drocess used in

l'ar i mmune system of a subject.The term "whole
cataitingabe heeeritm mesynteswlt im sfon exarepler 4 sighitmedifi¢ation to the cell

i ntact.,, or substantially int hi _partic

(B iP5 O 008 R s A RORGT B Mo, desrec to
| whieR "REh Sefodfficatibn @hd/bh @erfOVE QtekNs Sis [ih€igEifitaritN IR particular, a
whol e cell, particularly a whole, viable cell, and/

or
asubstentéallyuimtash celh apepsdingto Bk Rresprd dpyensian hps mek Regyspegifically
renpve one or N it. By the term
"%%g%qetgﬁfring ())/nel %%%r?%%@gﬁ%&e%ﬁﬁ%ﬁgi nit is meant that

al though the isolation and/or purification process

used in obtaining the bacterjummy result .in,. for .
ebuoripdhe aresent gnventipn the wsgiaf Pl Sl o Dapieriamfi R 4Rueh strain
t I ; e ; 0

o PRRA s SRR TRl 4° ORI MRS okt was not
r esntaplatedc uSeptisinglys itdms beemfiund ithat fyr tsing 4 swholeacell of a rough
substantially intact cell according to e .present

HAR OF o aadler g it e BRRRLRR ) 3 Pl PSSRl oan be
08fe@d. "PhEMBINRERESE S cEINPAP ibdmur le§fonk® cdu’ed BY @8@MMistration of

i nvention the use of whole cells of bacteriumfrom a
r said)wheter eellnof said rough strain may be advantageously long lasting as compared

with the response elicited by administration of an individual component of the

bacterium.

Preferably, the composition according to the present invention comprises more than

one whole cell, and more preferably comprises a plurality of whole cells.

In a further aspect, the present invention provides an immune modulator composition
comprising a whole cell of a bacterium from a rough strain of Mycobacterium
obuense, which immune modulator composition in use modifies a cellular immune

response.
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response was not contenplated. Surprisingly, it has

woeeart/foasd t hat by using a whole cell of a roBQiVGB2006/004780
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strain of Mycobacterium obuense, nodul ation of a
cel lular immune system can bejgffected. The nodul ation

[ ' :ad. by adni;p ati
o B AL MRS SERQRSE JR0980 DY b et | Ao
achnapsapaesiprisingrim dntigen agl asadjovgdrelkbredntshidt duguvant comprises
response_elicited by adm nistraiign of ~an i.ndivi dua
coMbelsRll o6R DRHENWRATOR f ERHER IR A pbatiggim obuense

conmposition according to the present invention
conprises nore than one whole cell, and nore ) .
plnetinothll wspeotypthe spreseat phyentiont yrovidesvrro ipbamedcpgtical pogiposition

further aspect, t resent .invention pr.ovides .

| FRAGRIG o QUM S Abs PEEHTB o & RO S o Qjepbacterium
Of inBR &hE obHeRAl Iy OdNpBarkdeSlticatly AlcBeppdbldAa@fRACdiRichti Bt excipient,
obuense, which ifmune nodul ator conposition in use
nodlichiimenume cedduldter comnesition ie ggromedifien a selbil Hrdmmasaggponse.
the present invention provides an i mmune nodul at or
conposition conprising an antigen and an adj uvant,

WIRE epfesiti chvagfioty aydt G@tHer i pREvidesWaOlpeodesd | ofofpreparation of a
bacteriumfroma rough strain of My cobacterjium ..
obbasmeeeytisala sempesitiar pelc the migsept dawsRtionn said; prrpess comprising
pr oy phar i @N#60 ; ;
WASHLAE, heC P AREE tr BT SRRRARS [ HRCIPELR! Ao with a
Mgbabacteicallyracepiehiealilnmt, extipiomtalr|cgrreer.

pharmaceutically acceptable carrier, diluent or

exci pi ent, which inmune nodul at or conposition in use

madL T Bser Asgeet, it ?{eséd@mﬁtiéﬁ PRRARS an ThenRk88&Tlator composition
i nvention yet further provides a process of

pae/ar atphemavtuticab hempesitéon caaprisiegrpodiols ol of a bagierium from a

N I T T  Th—

WitfAingh@r maceutically acceptabl e diluent, excipient

or carrier.
Suitably, the antigen or antigenic determinant may be an antigen or antigenic
determinant from one or more of the following: BCG (bacillus of Calmette and
Guerin) vaccine, diphtheria toxoid vaccine, diphtheria/tetanus/pertussis (DTP or
Triple) vaccine, pertussis vaccine, tetanus toxoid vaccine, measles vaccine, mumps
vaccine, rubella vaccine, OPV (oral poliomyelitis vaccine), Mycobacterium vaccae,
or part thereof (as taught in GB0025694.1) and a generic plasmodium antigen, for

example a malaria parasite antigen.

Suitably, the immune modulator composition and/or pharmaceutical composition may

comprise two or more such antigens or antigenic determinants.
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In a further aspect, the present invention provides an
i mmune nodul ator conposition and/ or a pharnaceutica

woanpasidTson conpri sing a whole cell of a bact eCTuGB2006/004780

froma rough strain of Mycobacterium obuense and at

| east one antigen or antigenigqdeterm nant. Suitably,
tﬁleafd?ﬁérgﬁpe&,r NGLSEH | v%?ﬁ)ﬁr O30 MRy, be ﬁ'ﬁﬂﬁﬁ]@t | 9fBdulator
of antigenfc determ nant from one or nore of the

f edrhymsition: cdsbsisitnan | dntigewfor Cal amtigenicadetefminaitnnd an adjuvant,
vacci pe,  di pht heri a.toxoid vaccine, . .
dWE?FFWeﬁ_aF‘gﬁt&ear%@PB%@ﬂ% depamipgfsopipries PEple cillophfpbacterium
PEbMUSBUSh é’t?eﬁﬁbﬁﬁ%)céﬁc?ep sBeRtd vaccine, neasles

vacci ne, munps vacci ne, rubella vaccine, OPV (ora
polionyelitis vaccine), Mycobacteriumvaccae, or part

thereaf . t aught _ i 0025694. and a.geperic .

i Reioiit e oo th WhBfE Eh.api e Toriiim, SHEATsfs g antigen or
attiB8ie- defiintRit ¥he dohfhokitiBH Meay ' REtHbIF RmpPREBORhSL DB, preferably
and/or pharmaceutical conposition may conprise two or
nafrleass tredh meove prefereblyrat tnast theeq rthien antigeriegrtagtigenic determinants.
anot her aspect, the present invention provides an

i mmune nodul at or conposition conprising an antigen or

aMh@ Pek @ thentl6h Sidficn Padviddsctthansaef aty Aihunghivdalatorsairposition
antigen or antigenic determ_nant conprises a whole
c @1 2 Prmaceyiictlompesition sPRPFgHg B véiolarell offa bacterium from a rough

cl\:%tﬁmgcg{ %g&{yg??%ﬁ %%u?%b,e'ﬂl itﬁe irﬁan'ﬁﬁ%tlﬁésﬁ' ENALaGMRLE for the

eriumfunctions as an antigen or
atrtatgeni or preventiinnafhond be mooerpfisart infectiony(esuiat bdskeyial, viral, for
conprise at_|east on preferably at .least two, nore, .
oPEPRERIS B s eigoSed Ry é’éPﬁleﬂat % i81iHng eghine Sarcoid, genital

apLigend Qlty%&% BF BN hiRrind RErvY BRE @Fec%&%é%&iﬁ&n& Wrtthe tervix, or

provi des use of an i mmune nodul ator conposition or

apphsiticrnfeation; afor caapplsi madaria drypaieionygasis, vinishemagiesis, infection

ofwg cteriuanron1aé@oqudsiraiﬁéof. cobacterium losical

o B Srerfd, SPRAS R AOREFr B0 foXP RSP Bl O o fumumologic

t HeRIrBRliesOiccBin®u@hs QR WfeclbR, M atdiBmehe ddRase (e.g. a vascular

infection (e.g. a bacterial, viral, for . )
disorder, such as obliterative vascular disorder, and the immunological aspects
underlying myointimal hyperplasia and/or atheroma formation (otherwise known as
arteriosclerosis), arthritis and graft rejection.); stress (for example, major trauma
stress, psychosocial stress and chronic stress); an allergy (e.g. asthma including
allergic asthma, hayfever, allergic dermatitis (eczema), anaphylactic shock, allergies
to plant contact or ingestion, stings — such as nettle and insect stings, and allergies to
insect bites — such as midges, for instance Culicoides (which causes Sweet Itch in
horses)); heaves; COPD; PMWS; PDNS; SIPH; cancer (for example melanoma or
adenocarcinoma); an immune system imbalance (e.g. an immune system imbalance in

children and the elderly); and post-operative stress and infection. An immune system

imbalance in the elderly may be referred to as immunosenescence.
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exanpl e an infection caused by papilloma viruses,
i ncl udi ng equi ne sarcoid, genital warts and dyspl asi a

wofhod7he1aseri ne cervi x that precedes carci nomaPoT/GE2606/004780

cervix, or parasitic infection, for exanple, malaria,

trypanosoniasis | ei shneni asi g2 infection with Eineria
rg)?ésehtn iRRHtisE YruRRE PRJK’QR:'S asposSiu8d dPdLAr itune modulator
ol ogi cal abnormalities acconpanying an infection;

monanqsmonmmm@harmmaca(l eompositiomsempasingl a ydoleesll efiabacterium

bI|te Lve V. | ar .di sqrder d the

Forfiotoueh Bl ALl ipo R g cture of a medicament
hﬁbpecheltaa‘ahﬁexﬂr&/ Brievaitivar ofMené @k MBbIeOVirAlOInRRAWLS Efok RWMAple an
as arteriosclerosis), arthritis and graft rejectlon );
sinfestign (cawsedehn pppiHomagjimses, inglwding tequine, sapnoyd; eendieli whrts and
S , st hma
PRt e G eonlh Aol pf B
dernatltls (eczenm), anaphylactic shock, allergies to
pl ant contact or ingestion, stings “such as nettle and
Iﬁi’s@’éft agpechghe DIRREN IW‘@PEP%@IQ‘Gd‘TSn%We@O ulafgg [omposition

| tchin %@g&éﬁﬁn@a@ﬁ tfoﬁ%%% S%%B%?e% %%%%num from a

cangkrst{airo rof eMpoglicereniehanbneser aad ext oleast comeomjigenan:r antigenic

I %ﬁngn em%s St rpeljﬁinsg aglﬁ(é%h %‘%ge]gipdllgmmne 12% tv?rgl antigen of bovine

p&@gﬂ(gﬂg{,@ﬁgege stress and infection. An I Mmune system
inmbal ance in the elderly may be referred to as
innunosenescence The present invention further

vi des .the ator _co

i e R e e R Ee Bt & iRt RRuele o Hposition

Oér Bplachdutida dobipdkition QEPrisihg aiwhoM cdW oDBLEt@um/ ffom a rough
obuense, in the manufacture of a nedi cament for the

t ytesan rrénMyeebastesiven obusnsef iplee oranwfaciurg | ofap medicament for the
' Eéa‘ﬁ%%:ﬁto R}'eile%rtloﬁ (s %BJ% ﬁ g}%ﬁég Qfe g ggllag fic Gt 031 QMch L as, f(i)r example,

ruses, ne sar coi
mmataslaaﬂnybaﬂyﬁmuaﬁs ae@ﬁmarﬁssmmﬁetﬂitm with Hinkertidn §1§ec1es in poultry and
precedes carci noma of the cervix. In one aspect, the
pW@?EHFnP%%entlon provi des an i nmmune nodul at or
conposition and/ or a pharnmaceutical conposition
conprising a whole cell of a bacteriumfrom a
The present invention further provides the use of an immune modulator composition

or a pharmaceutical composition comprising a whole cell of a bacterium from a rough
strain of Mycobacterium obuense, in the manufacture of a medicament for the
treatment or prevention of one or more of an autoimmune disease, a vascular disorder,
such as an obliterative vascular disorder and the immunological aspects underlying
myointimal hyperplasia and/or atheroma formation (otherwise known as

arteriosclerosis), arthritis and graft rejection.

The present invention further provides the use of an immune modulator composition
or a pharmaceutical composition comprising a whole cell of a bacterium from a rough

strain of Mycobacterium obuense, in the manmufacture of a medicament for the
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rough strain of Mycobacterium obuense, and at | east
one antigen or antigenic determ nant, wherein said

wanvi7gem7sr antigenic determnant is a viral aRCTgB2005/004780

bovi ne papilloma viruses. The present invention

further provides the use of aminmune nodul at or

C@éﬂ%ﬂéﬁttdr%e\%uén BP&FIRGREA hgal fof ORRAS) %‘ Olyy &”p{r ®h#'9 stress,

a whole cell of a bacteriumfroma rou5 str in o

Mysychesotiel stmss Gibdén shronin sirdse amdfon fpast-epesatok sress (including the
di ca for th r r. prevention of one or

gﬁFﬁsﬁgqg E&$§§5¥EWH1EW%QSPSﬂﬁdggih as, for exanpl e,

mal aria, trypanosoniasis, |eishnaniasis, infection

W th Eineria species in poultry and toxoplasnDS|s The
pr%Ement W@ntlor@ further prasiides rtb@ iu%ﬁ‘e@f arhgnmgee wiodalator composition

TR R o FPRESh <Braingd) MBI BAE L pcitspjom o roneh

f stenh afr My@fbaﬁief'i@xhﬁ oBfterMV C ﬁb@lﬁ‘é @Jidnufﬁcﬂﬂél &S, médicdnhént for the
manuf acture of a medj cament for the treatnent or

pFeafimsrt eh resvesten af ems or gpowen of @smen{ineludingealigsgicgasthma),

PRl i S AR S BRULSE b ROEH e o

rmoflngesitimaj stingper mchsdsale&hﬂémi in3¢édo atings ahd falferdgiedrnto insect bites —
gervvl novvn as arter 2 L}ﬁ{)osi s), arthritis and
£ Pflgses ‘i’ro‘HSta‘?‘}’? icaides(Wiich SaEses APl lighdp borses).

prOV|des t he use of an inmune nodul at or conposition or
a pharmaceuti cal conposition conprising a whole cell -
ofreferifdlyt éhd umniune rrmdnbtccgh cempesitior for Mpbartractuicalu momposition

obuense n ure. of medi canent_ for .

PR anrheF HOOER PO SFpBct roGHE Alaia OF dfycobactertum

CxFRIFRLEis ubR iAlthd makifBctild FeSmedlSMEHRRA FOCh kreSthieBBSr prevention of

and/ or chronic stress and/or post-operative stress

(3sHena inchyling, alleygiceasthmap | aad cadlergieshiel ingech ditehi-sweh @gl midges for
h nt kon fwurther provides

?ﬁ@&ﬁée éztd:zco‘?c)es (V-Cﬁl%h% Ss%g g%ve?tr![\(c%c%rlrl%{)sgl ion or a

phar maceuti cal conposi t| on conprising a whole cell of

a_bacteriuyma rough
The present invention further provides the use of an immune modulator composition

(

or a pharmaceutical composition comprising a whole cell of a bacterium from a rough
strain of Mycobacterium obuense in the manufacture of a medicament for the

treatment or prevention of one or more of heaves and/or COPD, particularly in horses.

The present invention further provides the use of an immune modulator composition
or a pharmaceutical composition comprising a whole cell of a bacterium a rough
strain of Mycobacterium obuense, in the manufacture of a medicament for the

treatment or prevention of one or more of PMWS and/or PDNS.

The present invention further provides the use of an immune modulator composition
or a pharmaceutical composition comprising a whole cell of a bacterium from a rough

strain of Mycobacterium obuense, in the manufacture of a medicament for the
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strain of Mycobacterium obuense, in the manufacture of
a nedi canent for the treatnent or prevention of one or

waonnw/oafo7ast hma (i ncl uding allergic asthm), hagT&B2006/004780

allergic dermatitis (eczema), anaphyl actic shock,

allergies to plant contact orl4ngestion, stings -such
aseat@tt @ grovention ef tstredskindscedanshlabhay9i ehabMofrRERCt  (SIPH),
bites - such as mdges for instance Culicoides (which
cRrgeEblygRaeise C‘F‘%P‘HE&O%@’)}!%PP@%%@E}ITD-t he i mune
nodul at or conposition or pharnmaceutical conposition
conprising a whole cell of a bacteriumfroma rough
stheapresentt iventiia dirthrer providuseths @sé 6f ars #mivie iddulator composition
manuf acture of ~a nedi.canent for the treatnent or

ot GRET et ooh SORRGS R ICTEREFEIng) § SY0G1e: ool Oh ebaciaptym  rough
adtta@®l OF AFydoBabrBSen oA RS in 1B Hlmﬁ%%;ﬂg? %F%C%lgéliiﬁament to for the

i nstance "Cul i coi des (which causes

Hegatment or Preyepiieseimelanvma tudior 4denvdeecinpmavi des t he
use of an inmune nodul ator conposition or a

phar maceuti cal conposition conprising a whole cell of

alKeagreSint Uehfi AT HeP BEIViddstAé Osbf M/ HARAEE FbiMHor composition
obuense in the manufacture of a nedi canent for the

t ek PheFRaceutiqsl composibon epmprisingra mbiole ofll h&aviesterium a rough
r | C I in.horses, The presen
B TR RN W 588D Sihcament for e

i nvention d’r provi o
nechitherdtar peorgation bf animmule PRMEMBRBalbh&eh (ROBIAESY. TR cally, an
conpri si ng a whole cell of a bacterjuma rough strain .
drﬂ%ma lafor cRIBBtERR OF & Rharmaceiicel earRpASHicsf aggording to this

i t e [.gn of one or
Sl 7 B B R A CeB  on
further provides the use of an i mune nodul at or

osition or. a.pharnmaceytical composition conprising .

gﬁ{z%np%fr’%ené &Wenﬁ?n QE EP@;V?%%@? B3 A atotiyRuRg madylater composition
Nt aGhathfdeitifal BMBHS8on b&nj%ﬂﬁn@? WHORCL aquact%rium from a rough

medi canent for thetreatnent or prevention o
stasef Mienboeripw ahmansey iththermamifague (0SkRhYdicament for enhancing

(B R KR CRRE s AR i el pRavPHRE e or an
dhcradsel MTRe efREBACAL ST fee@ RAKh{dLN Typically, the immune modulator

composition or pharmaceutical composition according to this aspect of the present

invention may be an immune enbancer. Advantageously, the immune modulator
composition or pharmaceutical composition of the present invention may be used to
replace antibiotics that are currently used to promote the growth of livestock.
Suitably, the immune modulator composition of the present invention may be used
either alone or in combination with other treatments. The term “livestock™, as used
herein refers to any farmed animal. Preferably, livestock is one or more of horses,
poultry, pigs (including piglets), sheep (including lambs), cows or bulls (including

calves). More preferably, livestock means pigs — including piglets.
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or a pharmaceutical conposition conprising a whole
cell of a bacteriuma rough strain of Mycobacterium

wohowrse78i n t he manuf acture of a nedi cament t 8CT@B20GE®04780

treatnment or prevention of nelanoma and/ or

adenocarci noma. The present ipyention further provides

the use of.an i r i t.Fon.,or;

o wigetl PApb T R PN 60 THAS! b Ul imgne spodulator
acop@ssition Winagphafitigirutital abmpoditiddy cahpiiding a whobdesthefts bacterium
in the manufacture of a nmedi ganent, for the_treat

L ! nt ..
offopracRpEah SERNGH MrroPasfeien APYesh IPriBa mataiAch e P_EE medicament
o) Bl teatelofiof Blevénti bl ATHARERG L AiAbaGAEPRTHIERE, OF
a pharmaceutical conposition according to this aspect
of the present invention may be an i mmune enhancer.

The present invention furthe rovides the us an ..
T B e B seide e RESOL S i 128y lor Bomposicin

?Wh&&ﬁﬁ@ﬁ'&ﬁi@giﬁ?n %m‘é‘x 3RkiGe & SHol@éel PofabicldriviiTrom a rough

a rough strairn of Mycobacterium obuense, in the
netrair adft Myeoloicteaivme dbrenvenin flay reamufastirg oft Aemedinypent for the

t whi ch It in f l e, . f
e P ZREveRRb T A e B SRR AR such as
Uvhbéb | @dughTWREGRtions bRE theMeaRemD AMMR Ovaccinations - and/or

conposition or Fhar maceuti cal composition according to
t pansequepesstthereor. hEhgteamadveTr EREHAN» ARyseHdcEHn, s @ local or

enhanger n he | e t :
BB SRASPRLRAS ReobonielFrusdT M0 or BHES 5 the vaccine or the
Pa@ERINtralioy elidrési witch Bpidaledetwrs rveifiiaaeshont titnedtantes but which
that are currently used to prompte, the growth of .

| Parclaq Rlaed i eaBiple TohETIOM e Al 3T TEOFeALEAH JRRY inglpde death
bt HRCHIESERL a %f%}éagﬁom b HRRAD 8 LN&Ins@ A& Of a separate
i R Conbl nation W th other trgat ments. The term

" bvangstheciesponas tusehlich érasi beenefiegatively pringed dynthd vaccine or the
aninmpl.. Preferahly, livestock is one or nore of

hadmpdstraigR erspl i gs (i ncl udi ng pi gl ets), sheep

(including lanbs), cows or bulls (including calves).

More preferably, |ivestock nmeans pigs-includin .
piThE ereseitisventiondhtthérvevideothefuge vhen impse deedulater ¢pgaposition

C)for %npﬂmmage%tigadggn?ﬁo%{ﬁon comprising a whole cell of a bacterium a rough

strain of Mycobacterium obuense in the manufacture of a medicament for modifying a

cellular immune response.

In a further aspect, the present invention provides an immune modulator composition
or a pharmaceutical composition comprising a whole cell of a bacterium from a rough

strain of Mycobacterium obuense for use as a medicament.

In a further aspect, the present invention provides an immune modulator composition
or a pharmaceutical composition comprising a whole cell of a bacterium a rough

strain of Mycobacterium obuense for use in or as a vaccine.
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medi cament for the treatnment or prevention of an

I mmune system i nbal ance in chifdren. The present

I QV: | O ur praoyi d t he g ascally ;
rr%‘gﬁﬁ%g’ppth%on%%gﬂ?i o%g%r 60;@, pﬁarl#ggh ggéﬁt%alvglcorrpgog [ tai 8lrl1erap eutic
cedtpinesi ng a whole cell of a bacteriumfroma rough

strain of Mycobacterium obuense, in the manufacture of

a medi cament for the treatment or prevention of an

aflV it 8 iﬂv@ﬁﬁ’&{j{g L B8 $mmSHE hodlat iti
\IﬁlO%pl ngfg%%‘iﬁ&\{/éa%csleﬁgtl ons a Qtﬁﬁhbé current I\/I\/ﬁRlaOr ComPOSIHOn
verc ai phatiavestieal avtiposition teegusnges wiivds el of Bhbacteium a rough
"adyer reacti on", as used herei.n, neans a |ocal or

oS 8f JEEeP I e A IOT 55 SR Snbaien, or

primed by the vaccine or the admnistration thereof,

which typically occurs within a short tinme-frane but .
whi z Furtien atpect] dheayresent inyentéiomprovidep an dmpmyae Frodulatey composition
"adverse reaction” may.include dea t il hg. .-
i o BRpiaSaient, oo, Gt BRsRE Wlle [ o fE 8 el Siran of
S 8BROBEerBME Dbuerkd foriss RO Bfcirédalmetiti dthprévasitibe eflone or more of: an
negatively primed by the vaccine or_the adm nistr ié)ion_

t ¢<ét@ﬁ1.(e-gh%b@ﬂt%f%n‘tlrailsrf9éﬁ¥4n&¥e?%ﬂfﬁ@wnpﬁaklﬁdg’é’spa&’ﬁ Ina VIruses,
useq.of I rpd r It Yol : :
R Bl AR U R TRAP ARIE ofbe etipe gprix that
aﬁfhaedar tartinemaoof) hhes teeniixy of pyasitiva difectiomn fob example, rmalaria,
¢ .

e manuf acture of aq medicanent f. odi fying.a .
c EYPICsP Ay TeishBanange }ﬂfgﬁmg{ Fifh r@?ie%igglé@eg}e%t ff poultry and
gg&n%g&%mbﬁg)e%d/&%e iV 3 fooddhl IaBHMBRIIEEH e RhPanying an infection;

sition or a pharnmaceutd cal conposition conpri sing
a ankoloimmah¢ diséasa (bg.ct estuar disondern sudhuaghobliterative vascular disorder

54 Ry SRRSO 8Pt ARG RGN DU e, fadfor atherom

| TR A AYISE KROWR @8 lakteABsclerosis), arthritis and graft rejection); stress
(for example, major trauma stress, psychosocial stress and chronic stress); an allergy
(e.g. asthma including allergic asthma, hayfever, allergic dermatitis (eczema),
anaphylactic shock, allergies to plant contact or ingestion, stings — such as nettle and
insect stings, and allergies to insect bites — such as midges, for instance Culicoides
(which causes Sweet Itch in horses)); heaves; COPD; PMWS; PDNS; SIPH and
cancer (for example melanoma or adenocarcinoma, or virally related cancers such as
cervical cancers for example); an immune system imbalance (e.g. an immune system
imbalance in children and the elderly) and post-operative stress and post-operative

infection.

In a further aspect, the present invention provides an immune modulator composition
or a pharmaceutical composition comprising a whole cell of a bacterium a rough

strain of Mycobacterium obuense for use in the treatment or prevention of a parasitic
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vacci ne may be a prophylactic vaccine or a therapeutic
vaccine. In a further aspect,17he present invention
pff'r]]?é@tigﬁ,s s@h AP examplel 3heTorCaaRRS! bf ONmalarid, anosomiasis,
pharmaceut 1 call conmposition conprising a whole cell of
aleishoieiasis infectionghithHimaiia spicidsic pbuleyend tonoplrsmesis.

for use as an inmune enhancer. In a further aspect,

the present invention provides an i mune nodul at or
CRIPRSIHEE Bdpelt 1R RBRhIBRBMIdICHbLVIARS RS Shinufd nfaiRkdr tofifosition
a whole cel'l of a rough strain of cobact eri um
obiLeplempesutiggleomposition cpmprising e vdolpealelin basterivm §aw a rough
or, _nor f:.an i.nfegtion . . | ' . :
KDL Ricopieliph el fy P ERSAER, or pidBhion BF o viral
| Edoidh Goreskahiple AliaRcHon gaked dy payillema virusss phabediag equine
of the uterine cervix that precedes carcihoma of the
ceareaist, gepitabwars prd éysm#seac?tp A uteriie RRyal pregedey fagcinoma of
t Q@g&éoniasis, | ei shmani asis, infection with Eineria
specres in poultry and toxopl asnosis) and/or the

i mmunol ogi cal abnornalities acconpanying an infection;

an ayt Qi mune di sease (e.qg.. a vascul ar_di sord%r such ..
aln @ & aspert; the presenit Veg’;l%pr&éf €5, AR IpARIDe mo ulator composition
| bGRlcaPSRGSIsRioRBRIpHKNBA WA Bl 8P4 bacterium fr h
hgggpp asi a andl or atﬁ%roﬁ%ﬁ%ognation (otheraiggningg%ann@
astrain tof rMpbheeisnsibuente lfion vsesinathd trpatnhent rogj pwevengal ;of one or

stress,(for, exanpl maj or trau sfres syc oci al
SHES S i GUio g dspEud oS- ARpRietyr g of B BIRAGHE vascutar
| AbiR} Rgd ahé ehtiuBoRBidAMaspdRYiRiéa ingahl6ihginal hyperplasia and/or
dermatitis (eczemm), anaphylactic shock, allergies to |
pethatongofermetioniothentyiss known as ajteripsclerasisdrprthsitia and praft rejection.
and insect stings, and allergies to insect bites -

such as m dges, for instance Culicoides (which causes
Swe g furtlies spedt, e prRsont inveadve provideRan ikt oidBitorStdakposition
and cancer (for exanple melanoma or a eno%ar Ci %oma,, or

v OF & PRATIaceiticd GUIPRASHIONSERIPPIEINE 2 whole cell of a bacterium a rough

strain of Mycobacterium obuense for use in the treatment or prevention of stress, such

as, for example, one or more of major trauma stress, psychosocial stress and chronic

stress, and/or post-operative stress.

In a further aspect, the present invention provides an immune modulator composition
or a pharmaceutical composition comprising a whole cell of a bacterium from a rough
strain of Mycobacterium obuense for use in the treatment or prevention of one or
more of asthma (including allergic asthma), hayfever, allergic dermatitis (eczema),
anaphylactic shock, allergies to plant contact or ingestion, stings — such as nettle and
insect stings, and allergies to insect bites — such as midges for instance Culicoides
(which causes Sweet Itch in horses). Preferably, the immune modulator composition

or a pharmaceutical composition comprising a whole cell of a bacterium from a rough
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cervical cancers for exanple); an i Mmune system
i thal ance (e.g. an imune system i nbal ance in children

wana7ntoie7el derly) and post-operative stress an#CT/GB2006/004780

post-operative infection. In a further aspect, the
present invention provides anig nmune nodul at or

C%P%T%f%b%t AuR GHBRGCH! fral usE OFP R tleQthenP TR prevBfion of
a ol e cell o? a bacteriuma rough strain of

Msthoba decndingfobexampte dtergiosethos, ahé atlergixs te msedrbites — such as
preventj on of a rasiticinfectiqgn h as, for

SRR dor Danes CHIPes (VHE SF1SeS SPESIIRRSESY s,

| ei shmani asis, infection with Einmeria species in

poultry and toxoplasnosis. In a further aspect, the ..
phness Bwthet aspeett therpresent/ingefiaarprovidesan imauhemedulator composition

cO sition.or, a phar.naceuti.cal ¢ OShdt i C risin

cONp Bl et PR P bl A P oA} Rofi% roued
Mteab A€ EFdob R ErYaIR WHRehse! forl 98e i thd)GedthRat OE Ptevetition of one or
prevention of a viral infection, for exanple an

| ;mpeecafihsavesandog CRPL) partioculasly ipibetsses, i ncl udi ng

equi ne sarcoid, genital warts and dyspl asia of the

uterine cervix that precedes carcinoma of the cervix.

| In aafurthet bspectadeaetsent eemiasmotidesn e hiinane produlatte omposition
i mune nodul at or cogﬁositi on .or a pharnaceutical

c¥ BRLCR FIPPSFHEN SORRBHRS adTholg pelbolippbacisriugfrom a rough
T4 B¢ 930Badttiih bpALndWHP RRE ift ihd!MABNAN OP prdylhidiF B one or

in the treatnent or prevention of one or

ambrE ofifRMY Sasb¥arRDNS, passaldrly ingiigor der, such as an
obliterative vascul ar di sorder and the inmunol ogi cal
aspects underlying nyointimal hyperpl asia and/ or

atNefiiiRr hpebBiieqtedent PREMIGEPIORHAINE aR Smmune modulator composition
arterioscl érosis), arthritis and graft rejection. In a

f oira pharmaegicel compesifon semprising erwhadhcgl ohd basterivm from a rough
[ ne ul.at or. conpasi tkon qr. rmaceutical .
SRR (b8 oS BPEEE e EBlentog of STPHL
r parglbulsily dh Nl (shbie abaedi e ah@/or ahdef SRirhdls (bfh A9 hbies, camels,
treatment or_ prevention of stress, such as, for

egtgibouwnds gnbhypansyr e of nmj or traumm stress,

psychosoci al stress and chronic

In a further aspect, the present invention provides an immune modulator composition
or a pharmaceutical composition comprising a whole cell of a bacterium from a rough
strain of Mycobacterium obuense for use in the treatment or prevention of cancer (for
example melanoma and/or adenocarcinoma and/or virally related cancers such as

cervical cancer for example).

In a further aspect, the present invention provides an immune modulator composition
or a pharmaceutical composition comprising a whole cell of a bacterium from a rough
strain of Mycobacterium obuense for use in the treatment or prevention of an immune

system imbalance, particularly immunosenescence, in the elderly.
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conprising a whole cell of a bacteriumfroma rough

strain of Mycobacterium obuenge for use in the

t ef‘FHgf%} Y SRR InRItBRE REvidkYy € 8 Ak dulat

8%nc u |n8ﬁ§fﬁerg?c asthngf,_hggnge(u allergic = me ?Or

cempmsition or (agqdeenedeptical apinpbsiton corprisig a aitiods ¢hllesf & bacterium

pl ant cont act. or..i.ngestion tin - _such as nettle .
o iaouEh SEgip o5 IR PRSP oy 1SR the eRgnt of prevention

s@SptAti@aafet@én.i Nst ance Cul i coi des (which causes
Sweet Itch in horses). Preferably, the imune
nodul at or conposition or a pharnmaceutical conposition

I.Si I | of..a bac ' .
T2 s Pl EFEL b AP ity copgosicen

t sreatphBihacentidil ¥Sipbsiton Qf)n‘%ﬁﬂ;iﬂ@&a whotd ueli 0@ af Bacterium a rough
exanpl e allergic asthma, and allergies to insect bites

- stepie of Macahagigsiym qbyense{Sr useda eehacing the dmppge system which may
CRa4ae ﬁ{ %ﬁ&nﬁfecghﬂaﬂc&% % 6F brovith of aL WL iﬁﬁ&eé\fhciehaﬁof feed
present 1 nvention provides &n | mrmune nodul ator

catifipagon in) forexamplehAvesekut i cal conposition conpri sing

a whole cell of a bacteriumfroma rough strain of
Mycobact eri um obuense for use in the treatnent or

PhSY 'ep%pgf:t, AR renfBfEntitin }%}%@M€§ aR fRhe SddRator composition
particularly 1n horses. In a tfurther aspect, the

pore s ghirmavestital @ompositiod ewprisingnai véofmp dell af @r bacterium a rough

caonpositjon or a pharmacgutical .c osifion conprisin

CSHop b MBr a5yt Stk 1L P HoR BB SR FLRogor oh mmune
MycRbaphsildeiPbnrR&E for use in the treatnent or
prevention of one or nore of PMAS and/ or PDNS,

particularly in pigs. In a further aspect, the present

i pventj.on_provi,de n, i puune £ i tA o
e e SR LV B RieF i BRI B8, Rinposicion
obr aplhaaiheditieal dongisitioh @Uiprising aiwholé céty 60h badteriny flom a rough
obuense for_use _ in the treatnent oraﬁéevention of

Setpp op Abrokagtexium obrerss £ vss i thedEcaRB! O REFVERLIGNLRS gipdverse
2B St RH AR RV AABLSES suc‘ﬁ%%lf}ﬁmping cough vaccinations and the current

MMR vaccinations - and/or consequences thereof.

In another aspect, the present invention provides the use of a whole cell of a
bacterium from a rough strain of Mycobacterium obuense in a vaccine or a
medicament, wherein said whole cell of said bacterium modifies a cellular immune

response.

In one aspect, the whole cell of a rough strain of Mycobacterium obuense according to

the present invention may downregulate a Th2 response.
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greyhounds and humans). In a further aspect, the
present invention provides an inmune nodul at or

woanpasid’son or a pharmaceutical conposition cBAPIGBRNEH04780

a whole cell of a bacteriumfroma rough strain o
Mycobact eri um obuense for use2g n the treatnent or

b exRkdr Ofkpedt, TRNSRIold teell STXAMRb&H T8k AR UTONBDESHdRerium obuense
adenocar0|nona and/or virally related cancers such as
ceeardg] to dampresent oiventionmphye ypregilate # Thk tesponaspect , t he
present invention provides an i nmune nodul at or

conposition or a pharmaceutical conposition conprising
GSM@BIyetIﬁ:&krhol@Eelﬂon%\%hl el 60Ny ebbublegiimSdBughse Rbording to the
Nycobacterlun1obuense use in the treatnent or
prespehinverios maydownragdats pskeiesnanss antbenregiateiacihlaesppuse.

I mmunosenescence, in the elderly.In a further aspect,

the present invention provides an i mmune nodul at or
cAlgrastiviel g theowhele pE&bﬂﬁﬁcﬁlghisfﬁrain df(lﬂjp:@b&«fqtkﬂm @)@Ws? atdogding to
a whole cell of a bacteriumfroma rough strain of .

Nhe dBeere FIVGRYOM aysBPeailatise Thi resonse e‘ﬁl?lifé ot gftecting 2 Th2
Re&a i on of post-operative infection. In a further
as%xkt, the present invention provides an immune

nodul at or conposition or a pharnaceutical conposi tion

R it e Vhile S5 Bha eoteb et daheclrn g e Becbrding to

tHHBfE@eﬁXﬁ&e%ﬁbﬂ’ﬁia?@o%Yeg’tﬁé‘ b tThD RedpRhseS ¥R fso downregulating a
enhancement of growth or an increase in the efficiency

ofhlfrgeppnse.i | i sation in, for exanple, livestock. In a

~ further aspect, the present invention provides an

i mmune nodul at or conposition or a pharnmaceutica

cANgast el 1 TheoRRFIE el BPa oudhGheinCs My dbadtehias odliénsBadcording to
rough strain of Mycobacteri um obuense for use in the

tthe Rroveritinvintion aynintestler aakhd raspensesyBls Misoapaiting 2 Th
| A ldren. In a further aspect, the present
i nvention provides an i nmune nodul at or conposition

In another aspect, the present invention provides a method for treating or preventing a
condition in a subject comprising administering an effective amount of a
pharmaceutical composition and/or immune modulator composition to a subject

wherein the said composition modulates a cellular immune response.

Suitably the effective amount of the pharmaceutical composition and/or immune
modulator composition may be administered as a single dose. Alternatively, the
effective amount of the pharmaceutical composition and/or immune modulator
composition may be administered in multiple (repeat) doses, for example two or
more, three or more, four or more, five or more, ten or more, or twenty or more repeat

doses.
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or a pharmaceutical conposition conprising a whole
cell of a bacteriumfroma rough strain of

woRewacd7er i um obuense for use in the treat nenPCOIGB2006/004780

prevention of an adverse reaction to chil dhood
vacci nes-such as whoopi ng cough vacci nati ons and the

r ' L ORS -ntign dHadvigange e i isi
R Y Y N
pubjetid eembtising selndhisterivgoh ephaghacenfical érampasitionafd/emimmune
rough strain of cohacteri um obuense.in a vaccjne or
AROHRLRT CATAROSIHANACEOTHING P (S RETLT FYFFNQg fodfugiect
bacterium nodifies a cellular inmune response. In one
aspect, the whole cell of a rough strain of .
Nipcolbetberaspenhof theepregens inyentdon ghere is previded sapgthod for protecting,
i.nvention may.downregul.ate a Th2.res .n._ano :
B Epe RGNS eoriEr SOmbsiee RRHRSisite * 2 pRmaccutica
_ o8l bbdiop uehee assduldon Gohpokitien pacoedihg to the present
invention may upregulate a Thl response. Suitably, the
vingensiogel | of a rough strain of Mycobacteri um obuense
according to the present invention may downregul ate a
Th2 response and upregul ate a Thl response.
Abrefiratdy, &/ albject ihsrowridefor ekhmple ia imouniseds against ofie or more of:

Mycobact eri um opuense accor. di to th t .

e AeOr LG e P RSe Thusc by paplloms
» |- . t I \/ . -

S B B SEE0A SIAIB f E TR cev

jal_;;]rgcmm ngardinorhd eofpthes eenvixi, nare paiasitic miafectionn fery gkample g malaria,

response, i1st al so.downregul at.i Thi .
DR Ry RO O G gy SPECFg gy Poultry and
S{okBplasiodW) ARk tRE iMMuABEREE AR MaHiekdadcOmbiieying an infection;

present invention may upregul ate a Th2 response, )
wini augoinathene diprase)(sgita vagewarthisorders pishas oblitgrativg tvagsular disorder

? %@ﬁe@r@&nd@éé@a@ %%Péﬁ:gsv @&ér&ﬂagp{n%in%ﬁfm %yBS{)EQﬁ ddlor atheroma

formation (otherwise known as arteriosclerosis), arthritis and graft rejection); stress

(for example, major trauma stress, psychosocial stress and chronic stress); an allergy
(e.g. asthma including allergic asthma, hayfever, allergic dermatitis (eczema),
anaphylactic shock, allergies to plant contact or ingestion, stings — such as nettle and
insect stings, and allergies to insect bites — such as midges, for instance Culicoides
(which causes Sweet Iich in horses)); heaves; COPD; PMWS; PDNS; cancer (for
example melanoma or adenocarcinoma or virally related cancers, such as cervical
cancer); an immune system imbalance (e.g. an immune system imbalance in children

and the elderly); and post-operative stress and post-operative infection.

Preferably, a subject is immunised against one or more of malaria, trypanosomiasis,

leishmaniasis, infection with Eimeria species in poultry and toxoplasmosis.
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condition in a subject conprising adm nistering an
ef fective anount of a pharmaceutical conposition

wana7mri97smune nodul at or conposition to a subj BCT/GB2006/004780

wherein the said conposition nodul ates a cellular

i mmune response. Suitably thexffective anmount of the

et utd Cgl.llbj&g ROS idhhRisBA d/ahinktHAE [1REHORE OMfor example
conposition may be adm nistered as a single dose.
Algaimshpapillehy virth infedtioas;t invladimgragainsoéquitresarcoid, genital warts or
pB?r ceyti cal .conpasition and/ or.i nodul_at or
RBRBIESAOF B1F PR dut PR RN Oh BF 8 Papeat )

doses, for exanple two or nore, three or nore, four or
nore, five or nore, ten or nore, or twenty or nore
rRpfeatblylos sbjech issinfropmikest ageinsé one or merppear Aetoimmune disease, a
i nvention provides a nethod.for | - S| subj-ect :
OO ARG 2 aP T by oy et S Baolel Efunotogica
aRPLQs undBAYIAg MRGWIhERAY hgssTpRSIat Ardiforasberodian Goriratibh otherwise
present invention to a subject, In a further aspect of

t kno vy assasteriosaheresis), anbritigwnderal reieddipnded a met hod for
protecting, including immnising, a subject conprising

adm ni stering a pharmaceutical conposition and/or

| PROGRELINDA BlRécD s protaeasl dgatit siessgrsitings, tfor ¢xnepie,emertr more of
invention. Preferably, a_subject i ftotected, for .
cH0AIOH| AT SN PECHOSOGH | SEES gRd By S atdffy post-operative
ia%ggtion (e.g. a bacterial, viral, for exanple an
intfection caused by papilloma viruses, including

equi ne sarcoid, genital warts and dyspl asia of the

ut er.i cervix that precedes rcinonma. of, the cervix
oi’reﬁg?@gi la! .?}1ijeﬁf é%lpf%ﬁc?tecf g cgﬁgqﬁjfrgm’ upised). ilgc?l’ nst one Of more of
t L HRAR ORI AR  allefdie N EBIMEAY, ShayfdvECtallefkiov Béktiter i(eczema),
species in poultry and toxopl asnosis) and/or the
i amaphplacty shick dllerginnito plariscontash Annggstiog. stings nf wichiap mettle and
an ayt oi nmun | seas e.g...a.va | ar_di Ch, 107
e B ap AeCAECR ety GEREH B0 e Cuticoides
| (RHEGR CaGks Blve@IRBGH hotiashe NyteNGefyably)tai siBect is immunised against
hyper pl asi a and/ or at her ona . . .

asthma including for example allergic asthma, and allergies to insect bites — such as

-

midges, for instance Culicoides (which causes Sweet Itch in horses.

Preferably, a subject is protected (including immunised) against one or more of

COPD and/or heaves, particularly wherein the subject in a horse.

Preferably, a subject is protected (includiﬁg immunised) against one or more of

PMWS and/or PDNS, particularly wherein the subject in a pig.

Preferably, a subject is protected (including immunised) against SIPH, particularly
wherein the subject in a fish (such as koi), including EIPH, particularly wherein the

subject is a racing animal (such as a human, horse, camel or greyhound).
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stress); an allergy (e.g. asthma including allergic

asthma, hayfever, allergic depgmtitis (eczem),

apRRIMICT hC ﬁﬂgé‘ck igl |560tRe (Rl HRRLAREI)OT against post-
i ngestion, stin - such as nettle and insect stings,
aoptralvestrgisemdtinfectngect bites -such as midges, for

i nstance CuHcoi des (which causes Sweet ltch in

horses)); heaves; COPD, PMAS; PDNS; cancer (for
efﬁﬁ?@?my,r@é@;@zst@s AHote3RAMERECHHD ARVl Opmitraaliloy thieprdkRssion of a
cancers, such as ‘cervical cancer); an inmmune system

i crgérafioreexamply mghmpreenand/os pdenaspicinpmaaandéor viradlyj relgfedrcancers
and.the elderly); .and post-operative stress and
p%??ﬁﬁﬁ@?g?Fﬁgxgﬁﬁgg?ﬁ%W&'Preferably, a subject is

I mmuni sed agai nst one or nore of malaria,

trypanosom asi s, |eishmaniasis, infection with Eineria
sPesfarably; a spigett is retaeted Greldingnipynanisgd) RgrIRs) gn inymune system

subj.ect i.s i i sed ' Vv ' [ - f
Uo7 GRETlr VAE Lol 0EH] R85Ol e presc
afp@eitidn ey b&iesedao esputhte thesubjatt’warheneys@uspl asi a of

the uterine cervix that precedes carcinoma of the

cervix. Preferably, a subject is inmmnised agai nst one

0 0 | o™i tem
SERAECL, R 0 ROUEE Ayt olsf et

i imbetarice ginc @hildrep.e & spanticidar) ythe comypwisitionnageording to the present

hyper pl asi a and/ oy . at he format.ion (otherw se kno

DR Ghert PSP mod] f i e SUblRe” Bpiard bRy afiRifhny the
Pei®s alinyne §ys&Rj ect is protected against stress,

such as, for ‘exanple, one or nore of major trauna

stress, psychosocial stress and chronic stress and/or

- i b-l . . ]
S?gﬁtfgg ag%l!ﬂ%%t Estdﬁgrﬁge%fe%?{]n%fu%{n% m:}é]‘élglﬁ%e@] Qgﬁﬁgt ah%%\é?rse re]gctlon to

nise ne or e 0
aghildAdod ivaedinkdi and/ocbBdegincas tHersf, Inhayticile thedinnemgisgstem of

dermatitis (eczemm), anaphylactic. shock, allergjes t .
pthentubjesh isategulgted; ﬁ@‘é’é“rﬁaﬂﬁ,a %ltl‘dr@ nnghe ﬁysé%mﬂé‘?gflﬂeeaﬂéﬁﬂf during

and/or after administration of the childhood vaccine.

The term “protected” as used herein means that the subject is less susceptible to the
disease/disorder as compared with a subject not treated or administered with the
compositions according to the present invention and/or that the subject is more able to
counter or overcome the disease/disorder as compared with a subject not treated or

administered with the compositions according to the present invention.

In another aspect, the present invention provides administering an effective amount of
a pharmaceutical composition and/or an immune modulator composition according to
the present invention to a subject, wherein said composition is co-administered with

an antigen or antigenic determinant.
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insect stings, and allergies to insect bites -such as
m dges for instance Cuicoides (which causes Sweet Itch

wonottorses) . More preferably, a subject is i MmBar&Bi006/004780

agai nst asthma including for exanple allergic asthm,
and allergies to insect bitesy4such as mdges, for
i nstance Culicoides (which causes Sweet Itch in

horses. Preferably, a subject is protected (including
| Wil itlscchmmgaionds condmoristensd evitf anCarigen ot Autigenisadeterminant in

particul arl. erein t.he subject in a horse. . .
PPt it e HERaY IPLTRiPB: 06, WHEER 0| HifEkpe determinant may
| Rl SRddn aGifleRr AABeRE deREAimht RMATorRNEY RbrdBNBe following:
parti Cul arly erein The subject in a pug@uﬁreferably,

gB%Gb j(badilliss qfr @labmt@d apil n §lugtinh gvaceieni eriggdp¥aid vaccine,
. . i i bj in. i .
2P0 B BB T il R tovoi

StbRe! medslés VaginegmanipiBlacéiselClibélta adaingR OP Vhwralepoliomyelitis
canmel or greyhound).Preferably, a subject Ls(giotected

(vaseingHi Micobaeteritg wpcagy aF et thersef (sdmught ve (10083¢94.1) and 2
L

capeLror thede ex atget,eofrehchn antigean diroant@deicodaerminany may be co-
and/or virally related cancers such_.as cervi cal

caeiapstered, Wgﬁaﬁpu&mm%@fﬂé?aimw{npa%% j @t 2y gimmune  modulator
PESh SRR dcbsialngdh R hrE¥eARiRefoR9aI NSt an i mune
sysﬂgﬁﬁ?%%aFan%%H?n the elderlyg In particular, the
conposition according to the present invention may be

used ta requl.ate the subject’.s i ne system

PPifearly] § Hegalppiue o P ghE BB R sed for the treatment
' Hﬂ"?ﬂékf&ﬁﬂﬂl FUHebriméR dfBR iEfesticht @B, laBRteAAL; &ifdl, for example an
children. In particular, the conposition according to

t ideqtionseansed; by papillomanvisusps inelading equingusasecid.t geaital warts and

sybj ect' s.i ne t iqgul ar] ild! ..
WA, 1 RO B e Bbtobl e i, o parsie
(infedtiod] nor | axampies ethhlaigai thFfanosondali€r fedshhemddsispninfeation with

Eimeria species in poultry and toxoplasmosis) and/or the immunological

abnormalities accompanying an infection; an autoimmune disease (e.g. a vascular
disorder, such as obliterative vascular disorder, arthritis and graft rejection); stress
(for example, major trauma stress, psychosocial stress and chronic stress;, an allergy
(e.g. asthma including allergic asthma, hayfever, allergic dermatitis (eczema),
anaphylactic shock, allergies to plant contact or ingestion, stings — such as nettle and
insect stings, and allergies to insect bites — such as midges, for instance Culicoides
(which causes Sweet Itch in horses)); heaves; COPD; PMWS; PDNS; SIPH and
cancer (for example melanoma or adenocarcinoma or a virally related cancer such as
cervical cancers for example); an immune system imbalance (e.g. an immune system
imbalance in children and the elderly); and post-operative stress and post-operative

infection.
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bef ore and/or during and/or after adm nistration of
the chil dhood vaccine. The tergn "protected" as used

| i0athedtNSccoHMERD itBe | 8RNt URGERDLPI ub® for the
:%é%d%bslg’gggéa(?lsoreer as cogrpar edeV\I/i?rtéhna subj eg:t_snot_ o
ttrentrhent @ pravkritionsifesnedoninbte of mabasiap byparicsemiasis, leishmaniasis,
according to the present invention and/or that the
Jfictien Wb Hgen shracip PEB AR 1ORRR IS e ¢ he
di sease/ di sorder as conpared with a subject not

treated or administered with the conpositions
aRreterating medichmenrassending tavtespresent invention isesed derbe freatment

the present inventjo rovi des adm nisteri.ng . . . .

P WEYPROR IR Brechoin A n ety Pap LR e, iifgtions, includin
s@doldTaERE Al ReHs 2bi0 IdySs1aFQ Soft itlen ukeiner derRix tltat precedes

the present invention to a subject, wherein said

cenngipenng jof thejosrvis fordrmplet er ed Wi th an antigen or

anti geni c determ nant.Wien the conposition is

co-adm nistered with an antigen or antigenic

dRieiriblp a8 inetlitamestodcdardie 10 thé pidsentinession is usedrfor the treatment

the antigen or antigenic, determ nant sui tahly he

aff BISVERIEGR B oB®(Of Jefecofyan aRiipERpe d}%%ﬁ’é‘ &Hlt%rﬁ.%e vascular

of: Lok N ' 3l : i

st o Ot PR A b Py 8 ol yperplasia andlor

dathédoher foanatainajotietwise koswsi as TR sderofis), pribyitiy awt gad rejection.

pertussi s vaccine, tetanus toxoid vaccine, neasles

vacci ne, munps vacci ne, rubella vaccine, OPV (ora

PPleaam§! b bhiedicuaetl ARbrdidY ©OAE HEAEUR MRS A€ usedr fop tettreatment

thereof "(as taught in GB0025694.1) and a generic .

Pbapwewetitiom of stricsse suchfasy fos exampble, majealtarma sgassapsyckosocial stress

ant'ggn” Sﬁitably two or nore, or three or nore, of

sEhHUAMCGERE: or " anti geni ¢ deterni nants may be co

adm ni stered with a pharmaceutical conposition or an

i mmune nodul at or conposj tion_according to the pr

i Ruadereblona ndigasreabrspordingriyihe preset a¥ewion; hys 0? ﬁﬂg treatment
PLF Sr%%ntiorﬁvo%tn'e Y niote YP gsﬁ’hl{mg le':ﬁﬁﬂgf a?l@{'fﬂ@ Q§thma), hayfever, allergic

dermatitis (eczema), anaphylactic shock, allergies to plant contact or ingestion, stings

— such as nettle and insect stings, and allergies to insect bites — such as midges, for
instance Culicoides (which causes Sweet Itch in horses). More preferably, a
medicament according to the present invention is used for the treatment or prevention
of asthma, including allergic asthma, and allergies to insect bites — such as midges, for

instance Culicoides (which causes Sweet Itch in horses).

Preferably, a medicament according to the present invention is used for the treatment

or prevention of one or more of COPD and heaves.



or prevention of one or nore of: an infection (e.g. a
bacterial, viral, for exanple an infection caused by
woapitoroTa vi ruses, including equi ne sarcoi d, BemiGB2D06/004780

warts and dyspl asia of the uterine cervix that
precedes carcinoma of the cerjyg x, or parasitic
imnfection . [ n 1:aS1 S,
PR ERblan s e hicoE AT CordlEy B e pRobORTRAGLGS, %1 used for the
RRuinhdny ofpdvémioapif aseosindie afi RVIWS adbPDNBunol ogi ca
abnormalities acconpanying an infection; an autoi nmune
di sease (e.g. a vascul ar disorder, such as
%éfelat%[}ﬁ%r}{gdié’eﬂx%‘ﬂ L;l?tgor&iihg Q6 SRS prednt Mvkhtich RAedfdthe treatment
rejection); stress or éxanple, major trauma stress,

5 psyedvestiai of SIBHL ess and chronic stress;, an allergy
(e.g. asthma including allergic asthma, hayfever,
allergic dermatitis (eczema), anaphyl actic shock,
PrLRIMIES thOdiBIrddk a6QRERE to We pro&DS iveRtiordisi uRES forbe treatment
as nettle and insect stings, and allergies to insect
irt psvergionhof sanvetig 6oy ekemplen sedanomacand/enadenpcpsgiiosts and/or

R e T R

10 adenocarcinoma or a virally related cancer such as
cervical cancers for exanple); an immune system

i Broferably e medigament apeaiding tq g BresankB¥cARR 1S Ysed fon thy Fratment

and _t he.. v - r.atj ss and

B arbRuP P im0 BR%IARAL R 48 RRHESS T

according to the present invention is used for the

treatment or prevention of one or npre of mal ari.a

Py saMiormadipament denHingta dne preser SEXRBAR 4§ YR €57 p frgatment
15 fr’(e& | tfentibh! of’g%élt)-%gé’raﬁ@sﬁégé(gpfn?&:'ﬁ@ﬁ.' s. Preferably, a

canent a Ing to the present invention is used
for the treatnent or prevention of viral infections,
for .exanpl e papilloma virus jnfections, . .ineludi
SRR e B Gm gt F i ingedP BFESY SpYeRpTe o the treatment
Ub S5t NgitieR bY bkinkiiahe HisRECHRSIAREGh BARedf the cervix
for exanple. Preferably, a medi cament according to the

present invention is used for the treatnent
20  Preferably, a medicament according to the present invention is used for the treatment

or prevention of an adverse reaction to childhood vaccines and/or consequences

thereof.

In a further aspect of the present invention, a pharmaceutical composition or an
25  immune modulator composition according to the present invention may comprise
bacteria from a rough strain of Mycobacterium obuense. Suitably, the composition
may comprise two or more, or three or more, bacteria from a rough strain of

Mycobacterium obuense.

30  Suitably, the bacterium for use in accordance with the present invention may be used

in conjunction with other immune enhancing bacteria such as bacteria from any of the



or prevention of one or nore of an autoi nmune di sease,
an obliterative vascul ar di sorder and the

wonmmarnaiogi cal aspects underlying nyoi nti mal  PCT/GB2006/004780
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hyper pl asi a and/ or atheroma formation (otherw se known

as arteriosclerosis), arthritpps and graft rejection.

Rofb Iy, o@hdiBdi CaRAbeREROT Abhdoka, t he Roese, Dietzia,
inventicon i & Used for the treatment or prevention of
stsuksmyredlacind d&cafdivides mehiding angj specics fomeanst ofctbese genera such

psychosocj al stress and chronjic stress., Prefefrabl .
T CATBE WA GOt G7ERE (o gBl: ChsHEEoNCr & A eroides
f Bferdib enmbitFiS AURBIRmP LI P SN REhEBB0IRS FHOBo&IccliPRb&Y Rhodococcus
asthma (i1 ncluding allergic asthma), hayfever, allergic

dehodeli,i R scapeertehvs) Nosardividesacdlius anb clevkamyreflg iwghangnsis for
pl ant .contact or ingestion, stings - such as nettle

AP ect stings, and al lergies to insect bites -

such as m dges, for instance Culicoides (which causes

Sweet Itch in horses). Mire preferably, a nmedicanent
aBwitablyy, ep snecien asesk faera sech parBFlaToZPINS 2recRgs bich; gag be grown on
R Wniel | | L DRl LY BYRLBbE exampl
EEE i PRIV BBl 5L ety 600 cxampl
Mbilg essuifable nonsdntigetic Gddiveo isRemtdnihinetivonuses Sweet

Itch in horses). Preferably, a nedicanment according to

the present invention is used for the treatnent or

p . RReria oY 8s& iCehiuAdbn with the bacteria for use in
hgg%ggﬁ%gg?gégglyP'aonediganent according to the ) .
paessahince withnthieopresent isentiborare fiwm theagenustRimdococcus. including

RBrdieay e B BB AR G e 6 e e TPdagsqes rhodocrous,
| RYEM PSSl T HhoibELhe atcoBFphis, P eVRAdd0RDcdaks  opacus,
SIPH Preferably, a nedicanent according to the
pRésdrociuneeviboplisi s used for the treatnent or

prevention of cancers (for exanple nel anoma and/ or
adenocarci noma and/or virally related cancers such as

C ®Ldtk GRéfeRBIL arsaciepiuntiwabp hed inRrogfictibh withathe bacteria for use in
medi canent according . to the present invention is used

f aecordpnce mathithe present invention is Rhodococcus ruber.

By way of example only, one or more of the organisms Gordonia bronchialis,
Rhodococcus ruber, Rhodococcus rhodocrous, Rhodococcus rhodnii, Dietzia maris
and Gordonia terrae in conjunction with the bacteria for use in the present invention

may be effective in the treatment and/or prevention of parasitic infections.

By way of example only, one or more of the organisms Tsukamurella inchonensis,
Gordonia amarae and Nocardia asteroids in conjunction with the bacteria for use in
the present invention may be particularly effective in the treatment and/or prevention
of allergies, such as allergies to insect bites — such as midges for example, and/or the
treatment and/or prevention of cancers, including skin neoplasms such as Equine

sarcoid.
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or prevention of an inmune system i nbal ance in the
el derly. Preferably, a nedicanent according to the

wonrew@ito7snvention i s used for the treatnment oPCT/GB2006/004780

preventi on of post-operative stress or infection.
Preferably, a nmedicanent acc@gding to the present
invention is used for the treatnent or prevention of
an i mmune system i nbal ance in children. Preferabl

hstive o exaraple smdly, ithotlocacties pereapiritusiinveniuneion wi tﬁsth@jbactena

t he { t { f
H5F it Pt aaea e aiSh RS ot B8uaTe sEEUREE BEREbGhion of
anfebiidRein ReRadr pafasitREnREE&HRN ind/Sv@hbhdig gidwth in livestock.
phar maceuti cal conposition or an inmune nodul at or

conp03|t|on according to the present invention may

eﬁl%og%&% rBF ﬁlef é gggn?n{vgﬂgﬁ %Bﬁ' &119 of Mb%&l%ﬁ eﬁéﬂi'ﬂlay be
uense e conmposition may conprise

r’ﬂséd%m Cdnjinivtios vmh Rbvdocobragtceptaphilnom therppergitisn ba mament of

@@%ycobacterlun1obuense Sui tably, the bacteriumfor
andlrdtoNBce with the present invention nay be

used in conjunction with other imune enhancing

bacteria such as bacteria fromany of thefoll ow ng

danae &nfkimdﬁnmm of tis, pré&mnt onvieatioNwhalediells oD dagtiedym from a rough

Tsuka and No ar di oi des incl,udi ng.any. spegi

T GhgispPefiesun GEAErs aE Peal et n T BB RO drvkamurella
%c@ﬁ@ﬁﬁ?mtﬁb %Q’Hﬁﬁdn or%eaﬁﬁéﬂt%ﬁsmcar di a asteroi des,
Dietzia maris, Tsukanurella pauronetabol a, Rhodococcus

r uber, Rhodococcus rhodnii, R coprophilus,

g%sﬁbar di o't%ﬁqc l busa%ﬁgd]%%g I‘I%gg}e%ellggn‘lg N gnseﬂﬁtla(? pli&to use.

particul ar genus are ones which can be grown on
medium which is a low, preferably non-, antigenjc
rﬁrafemhly,sghemgct@m@xmd@l&)m ythe present Apyeation is killed by heat-

nt?e%trgenﬁtl eernelo% Fc%‘dleﬁ'la?]n Ilg' P?galfttr%ntn%enqalg dMautoclave at 121°C for 15

minutes. Other suitable treatments for killing the bacterium may include ultraviolet or
ionising radiation or treatment with chemicals such as phenol, alcohol or formalin.
Suitably, the ionising radiation may be carried out by exposure to 2.5 Mrads from a

Cogp source.

Preferably, the bacterium according to the present invention is purified and/or

isolated.

Preferably, the bacterium according to the present invention is suspended in water or

buffered saline, suitably borate buffered at pH 8.

The term “subject”, as used herein, means an animal. Preferably, the subject is a
mammal, bird, fish or crustacean including for example livestock and humans. In

some aspects of the present invention, the subject may suitably be a human.
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15

More preferably, bacteria to be used in conjunction
with the bacteria for use in accordance with the
worew@iio7s nventi on are fromthe genus Rhodococeds/GB2006/004780
i ncl udi ng Rhodococcus ruber (previously known as
Nocardi a rubra), Rhodococcus pdodocrous, Rhodococcus
rhodni i, Rhodococcus coprophilus, Rhodococcus opacus,
Rhodococcus erythopolis. Mire preferably, a bacterium
tin dveaspseichfithe presgntrinvantinnior lexempleliadhe treatmfent o BMWH and/or
%ﬁﬁﬁﬁd nce, Wi th the present invention is Rhodococcus
r . the,Subject TRY BRAMISt & only, one or nore of the
or gani sns Gordoni a bronchi alis, Rhodococcus ruber,
Rhodococcus rhodocrous, Rhodococcus rhodnii, Dietzia
Na arstharchsmt @ rihe prasentdaventione fpruerepipdm imihenireayaent of COPD,
acteri a,,f use,in, the.present i ntion may be
SAYES Lo Gplicpides, [héeafure?é%% mélﬁg)/e oarﬂb\égeéventi on of
parasitic infections. By way of exanple only, one or
nore of the organisns Tsukarnurel | a i nchonensi s

v anothes aspask ab theritesqat mvantions ferergmple finthe dreatment 0§ §IPH, the
b Cleh 0 ' : | NV '

el ity 1R3! Gyl Me0For okl AAANGHol] MUERRAD HORY, camel
poEepteyticuad). Prefatabbr the eshjed ichraingdnimalgi es to i nsect

bites - such as m dges for exanple, and/or the

treatment and/or prevention of cancers, including skin
n?]ﬂgjte?xgh RGE nfddufati BeuAHeRS idludegY vRdcigxanpl e

only, odococcus coprophilus in conjunction with the
bacteria for use in the present invention nay be
particul arly. effecti.ve in the dul ati.on af - o

Fi e GROotiTREsh P e s ARvEioP e fPda | Foyels soipd tgfers to
eshBIRGhbich GFMMHY Fstabld™ME Rimednt thdh a@begieRadiernd it @dugh colonial
t he present invention whole cells of a bacteriumfrom
nepriiwlogyeior greates Hians e 920 Fumessinnebewyses.

coprophilus in the prevention or treatnent of PMAS

and/ or PDNS. In one enbodi nent of the present

| Mye idrd Acodithlem6fthblogd? of “belohg mdrphdlogy & used dlerein means the

cultural characteristics of a bacterium on an agar plate.

20

25 In another embodiment of the present invention, the term “roug

The term “rough” as used herein means other than smooth. The term “rough” as used
herein may include characteristics such as an irregular colony morphology, and may

include for instance undulate and/or lobate morphology.

Erl

as used herein
means that the strain is unable and/or substantially unable to produce O-

polysaccharide.



strain of Mycobacteri um ohuense nay be used in
conjunction wth Tsukanurella inchonensis in the

wonrew@iida7en or treatment of SIPH  Preferably, PO®GB2006/004780
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bacterium according to the present invention is killed
prior to use. Preferably, the3facterium according to
tPROPIRSING RODEHISTRAINS Ki | | ed by heattreat ment
thereof, for exanple, heat-treatnment in an autocl ave
at 121 OC for 15 mnutes. O her suitable treatnents

for killin he bacterium [ pcl ' .
SR SR Reb Fivef S e R PGt b B b i stain of
Phef@ia, byodxpoking badteriDfoBdulfone Shd/bedbulfontitédd @&ths ufdof a sulfone
radi ati on may be carried out by exposure to 2.5 Mads

f anshier solfepasida te prodpeerough irgins.t he bact eri um

according to the present invention is purified and/or

i solated. Preferably, the bacteriumaccording to the
pSedemethody and usss ars medipadied the swatieing dindimy flet eglposure of a

line, suitably borate buff t pH 8. The t
§€4?|Eﬁr1]'g’é‘% S(l;‘ll‘g’g aé)s/édgﬂgig‘? i Ngrgqqlg ;5@ A%ﬁogqtﬁt%ym) .ea sulfone and/or a
P§1ﬁfoﬁﬁﬁm%eslﬂ@?n g#ﬁgg ctibr o?rd@ﬁwiantp' rd, fish or

crustacean inclu or exanple |ivestock and humans.
In sonme aspects of the present invention, the subject

sui tab be a.human.|In an.aspect of the present
Pt b P B EF SIR TR BB S b genus of
PLShic oRemniwl iBGhe BRI BEASMInScetults APYetdhibly, amRERdct@fum is from
the present invention, for exanple in the treatnent of

Obe@entrekvendagiquiter: Stpbly.caiddmcterine is diofredlycohagtasmobuense.
horse. In another aspect of the present invention, for
exanple in the treatnment of SIPH, the subject nmay be a

f B6itabl WHacRSiuKNOfo) usy indthé atihvd cMhdPlesdrs telentidn tay be grown on
human, horse, cane| or reghound . Preferably the

s @] Beablegnedivmcyuch an MidkiFbropk dHLS mFdH Rrne

nodul ator” as used herein includes a vaccine.

Preferably a bacterium for use in the present invention is exposed to a concentration
of a sulfone and/or a sulfonamide at a concentration of greater than or equal to a
sulfone and/or a sulfonamide per 1ml medium. Preferably at a concentration of
greater than or equal to 7.5pg/ml. Preferably at a concentration of greater than or
equal to 10pg/ml. Preferably at a concentration of less than 30pg/ml. Preferably at a
concentration or equal to or less than 20pg/ml. Preferably at about 12pg/ml..

Suitably, a sulfone and/or a sulfonamide may be admixed with a suitable medium and

a bacterium may be grown thereon.

Rough colonies of a bacterium produced by a method of the present invention may
further be isolated.



In sonme enbodi nents of the present invention, the term
"rough strain" refers to a stable rough strain. By

wob@Ered7sit is nmeant that a rough strain retaPQ%/GB2006/004780
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rough col oni al norphol ogy for greater than or equal to

20 successional cultures. Theiterm "col oni al

RERBS! g&}fgh Toni€f 0P Y bR RAP! ?ﬁyducé’@ S 8dmeBloAl Bf the present
means-the Tultural characteristics of a bacteriumon
anveagian npdyddesstabldie t erm "rough” as used herein neans

ot her than snmooth. The term "rough" as used herein may

i ncl ude characteristics such as an irregul ar col ony

'TH&?H{EI %odiﬁi@gts NGYiht PrésefCivehtidn HePRAR “YOSEH &tfn” refers to a
and/ or [ obate norphol ogy. In another enbodi ment of the
streeof baterénthiabis abiledo trefaim 2 renghhmorpholegadom eatdpast 3 repeated

neans that the strai.p is abl.e and/or supstantially
e§ 1 ﬂ‘epﬁi’é‘ﬂ’ﬁé ot 84l dadler SifordRSibeRPRe RoLGH
STRAI NS Sone aspects of the present invention relate
to met hods of producing a rough stain of bacteria by
bacteria to a sul fone and/or a sul fonam de or
the use of a sulfone and/or a sulfonam de to produce
rough strains. Such nmethods and uses are predicated on
tTie t8kh RalfGierafetd tadi sdghpobad ofthedsmtida (f): a bacteri um
(such as a snooth variant of Mycobacterium a sulfone
and/or a sulfonam de results in the production of
rough variants. Preferably, acbacteriumfor use in a
met hod of the present inventiﬂn is froma genus of
aerobic organisns in the_ordef! of Actinonycetal es.
Preferably, said bact eri G TS rom2t he genus
Mycobacteri um Suitably, saidlkacteriun1is from
Mycobact eri um obuense. Suitably, a bacteriumfor use
in the nethod of the present jnvention nay be grown on
any suitable medium such as ddl ebrook 7H 1medi um
PrwBéeimabl y a bacteriumfor use in the present
invention is exposed to a concentration of a sulfone
aRdiserhydrenartiyd gEaWpde at a concentration of greater

t ﬁ? f aol{yd%’:%yl tgpou%.

Preferably, R; is selected from an alkyl, a substituted alkyl, an aryl, a substituted aryl,
a heteroaryl and a substituted heteroaryl group.

Preferably, R; is selected from an aryl, a substituted aryl, a heteroaryl and a
substituted heteroaryl group.

Preferably, R; is a substituted phenyl group.
Preferably, R; is a 4-amino-phenyl group.

Preferably, R, is selected from an alkyl, a substituted alkyl, an aryl, a substituted aryl,
a heteroaryl and a substituted heteroaryl group.
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sul fone and/or a sul fonam de per Im medi um
Preferably at a concentration of greater than or equal

woaoo/08mgsm . Preferably at a concentrati on of PQTABR2eN6/004780

than or equal to | Omwm/mM. Preferably at a
concentration of less than 33pyg/ M. Preferably at a
concentration or equal to or less than 20ng/ m .
Preferably at about 12ng/m .. Suitably, a sulfone
dihrefecablyy  Bulif ceelaviede fromy abearating xeubistitited 2ryk ud thebdrearyl and a
Crrgg]gi Lmand a bacterium may be grown thereon. Rough
IHipisd belerodr i L9 i um produced by a nmethod of the
present invention may further be isol ated. Suitably,
roufgh col onies of a bacterium produced by a nethod of
t Prefepatdy dhtis  avhstititechphasyl oupt abl e. I n sone
enbodi nents of the present invention the term "rough
strain"” refers to a strain of bacteria that is able to
r@bfirdblR RAvgR-amihepbeedyeréup. at | east 3 repeat ed
cultures in the absence of sul fone and/or sulfonam de
t hereof. SULFONE The term sul fone refers to a conpound

f (L) rein RL is a hydrocarbyl
gjéb%ﬁpa?Rﬁ%%gﬂéaﬁls rgggb%f{/%&g'roup. Preferably, Rl is

sel ected froman al kyl, a substituted allcyl, an aryl,

a substituted ary], a heteroaryl a.substi tut
h@t@%eo%rﬁ%ﬂegre dimpenis éBff%e éﬂ»‘?’gg‘e@wg{ nﬂ%’ﬁﬁ%&ﬁ and/or an
a&%h a 1154 ituted aryl, a heteroaryl and a

su s(%%ut ut e‘gﬁ{heteroaryl group. Preferably, Rl is a

substi tuted phenyl group.

4,4’-Diaminodiphenyl sulfone is commonly marketed by Sigma under the trade mark

Dapsone™.

Synonyms for 4,4’-Diaminodiphenyl sulfone include N, N'-Diphenyl sulfondiamide;
4.4'-Sulfonyldianiline; Di(p-aminophenyl) sulfone; Novophone; Diaphenylsulfon;
Dumitone; Diphone; 4-Aminophenyl sulfone; Bis(p-aminophenyl) sulfone; WR 4438,;
F 1358; Croysulfone; Diphenasone; Metabolite C; Dapsone(USAN), 1,1'-
Sulfonylbis[4-aminobenzene]; Diaminodiphenyl sulfone; Di(4-aminophenyl) sulfone;
p, p-Sulfonyldianiline; Bis(4-aminophenyl) sulfone; 4,4'-Sulfonylbisbenzamine;
Eporal; DADPS; diaphenylsulfone; dapsone; Avlosulfon; Benzenamine, 4.,4'-
sulfonylbis-; Aniline, 4,4'-sulfonyldi-; Udolac; DDS, pharmaceutical; DSS; DDS;
p,p-Diaminodiphenyl sulfone; Sulfadione; Disulone; Avlosulfone; p-Aminophenyl
sulfone; Dapson; Sulfona; NSC 6091D; and Diaminodiphenylsulfone.
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Preferably, Rl is a 4-am no-phenyl group. Preferably,
Ris selected froman alkyl, a substituted allcyl, an

wanyi7/o7w78ubstituted aryl, a heteroaryl and a PCT/GB2006/004780

substituted heteroaryl group.Preferably, R2 is

selected froman aryl, a subsBituted aryl, a

g‘ﬁ e{eﬁﬁr‘ylbaﬁgﬂeﬁ”séébﬁ ddt WEReth NRIE0RI Ml NILO#Renyl sulfondiamide
referably, I's a substituted phenyl group:

EnéfaawﬂﬁqanyR@nmmundﬂmahmnh@ﬁﬂbnwnggmnm#ﬁ: Rl and R2

may be the same or different. In one preferred

enbodi nent, the sulfone is 4,4'-di am nodi phenyl

sul fone and/ or an anal ogue t hereof.

4, 4' - Di am nodi phenyl sulfone is conmmonly marketed by

Sigma _under the trade mark [@apsone(t Synonyns for
4,4" -Di am nodi p uI fon i ncl ude N N Di phenyl

enyl

sul f ondi ani de; /Af_ﬂ\s {fonyL I ani ne
I u f gNE; Novop OL _ﬁ'NHosulfon
e" Aﬁ1noqﬂenyl ne,

Di (p-am €

Dum tone; Di ph

Bi s( p- am nophen | f one; V\R 448‘—%1’358

Croysul fone; D phenasone; tabol ite C, Dapsone(USAN);
1,1 - Sul fonyl bi s[ 4-am nobenzene]; D am nodi phenyl
sul fone; D (4-am nophenyl) sul fone; p,

wurthianysk ani | i ne; Bi s(4-am nophenyl ) sul fone;

4,747 -Sul T onyT bi sbenzani ne; Eporal ; DADPS;

di aphenyl sul f one; dapsone; Avl osul fon; Benzenanine,

& o AUHERAL B0 ALl DO L) o

sul fone; Sul f adi one Di sul one; AvI osul f one;

p- Am nophenyl sul fone; Dapson; Sulfona; NSC 6091D; and
Di am nodi phenyl sul fone. The tgrm " sone(tm" as used
herein refers to N, N -Di pheflyl syl fondi am de and

rel ates to any conmpoundRyhat-Skas-N he fol | owi ng

formul a: SULFONAM DE

R4

dn
wherein
R; is a hydrocarbyl group,
Rz is a hydrogen or a hydrocarbyl group,
R4 is a hydrogen or a hydrocarbyl group.

Preferably, R; is selected from an alkyl, a substituted alkyl, an aryl, a substituted aryl,
a heteroaryl and a substituted heteroaryl group.

Preferably, R; is selected from an aryl, a substituted aryl, a heteroaryl and a
substituted heteroaryl group.

Preferably, R, is a substituted phenyl group.
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The term sul fonam de refers to a conpound of the
formula (I1): (ii) wherein RL is a hydrocarbyl group,

we&200797878ydr ogen or a hydrocarbyl group, R i sSPa@T/GB2006/004780

hydrogen or a hydrocarbyl group. Preferably, Rl is
sel ected froman alkyl, a subsgituted al kyl, an aryl,

apéfégggl#,y%lltlggélm&ﬂf E;%S?,ggryl and a substituted

het'ero group. Rl is selected from an
aryl, a substituted aryl a heteroaryl and a

:ﬁlggqféélﬂ: gg 1%%%%?3 é?m %y&dpmpr e}caﬁcy?b' )éﬁﬂg,sngltedc’ afkyl, an aryl,
T A hetgfo‘ﬂPS@ anfPh 8hsYHARLY hetER3alys gitpect ed from

hydrogen, ‘an al kyl,” a substituted alkyl, an aryl, a
substituted aryl, a heteroaryl and a substltuted

hf{;férﬁﬂgr,ggég{s?%ﬁ? &‘i{ 31; erapl %W&Rgr I%uz)rsétiu]te%c f rﬁéﬂ:l%gryl and a

ssipshifutddiRebrbiatesoap.y | group Preferably, RB is a
substituted phenyl group. Preferably, Ris a

4-amrio- phenyl group. Preferably, Ris selected from

CHRERRRN: R afy e BRI 21 Libst it b’

het er oaryl group In one enbodlnent at | east one of R

and R is hydro In anot her errbodl ment, at |east one
efferably, Ruisi phenylgrodp-subst i t ut ed al kyl gr oup.
DEFI NI TI ONS

Preferably, Ry is selected from hydrogen, an alkyl, a substituted alkyl, an aryl, a
substituted aryl, a heteroaryl and a substituted heteroaryl group. ‘

In one embodiment, at least one of R3 and R4 is hydrogen.

In another embodiment, at least one of R3 and Ry is an alkyl or a substituted alkyl
group.

DEFINITIONS

The term “hydrocarbyl group” as used herein means a group comprising at least C and
H and may optionally comprise one or more other suitable substituents. Examples of
such substituents may include halo-, alkoxy-, nitro-, an amino group, a hydrocarbon
group, an N-acyl group, a cyclic group etc. In addition to the possibility of the
substituents being a cyclic group, a combination of substituents may form a cyclic
group. If the hydrocarbyl group comprises more than one C then those carbons need
not necessarily be linked to each other. For example, at least two of the carbons may

be linked via a suitable element or group. Thus, the hydrocarbyl group may contain



The term "hydrocarbyl group"” as used herein neans a

group conprising at least C and H and may optionally
woanprasgs one or nore ot her suitabl e substit ueRCE/GB2006/004780

Exanpl es of such substituents may include hal o-,

alkoxy- nitro-, an amno grqu a hydrocarbon group,

u t t

B Bt e K Bt P B BbRargfloBE R R the art and

dheluds, for iastaiienailplan, gfrogerbatdi dxygen.s nmay forma cyclic

group. If the hydrocarbyl group conprises nore than

one C then t hose carbons need not necessarily be

La?‘éfeg Qm]BI&EEE{e t 6O th&pRhe mv%huéﬂ? agt Hydocafbyl Boup is

via a suitable el ément ‘or group.
5 anstedtﬂmn Ialy dﬁ@ri;arimiakmgtedlaﬂcy&sasn arpln p silbdtisuted eryhtaohaseroaryl and
SU|%abIe %, er tons will be apparent to those
SFUPp et #OWhd include, for instance, sul phur,
ni trogen and oxygen. In one preferred enbodi ment of
the present invention, the hydrocarhbyl grouP 'S
SBiegtetre YalkyBirefars ta|sn9mght chainy %mmh@d ehpimprgyiclic hydraearpon groups

S Ubsfahﬁ cga'rdlg) %Oﬂflﬁ epr{:tg ‘b'i}? ?:ﬁik c%%gn?‘éo?lgsb?ﬁéht #ttﬁ&hg%l ethyl, n-
10 Cﬁfapﬂ; l-gfo?sm eshrAhRbity R t-bait, pemshyl@hx@n aepiyh) agtydiesa Lower alkyl

havi ng carbon atons, preferably 1 to 8 carbho

oagrowps, that ns,agﬂwﬂet Bpups edfhyll 10 nPr eAshPn ~3lomsoFEq  most " preferred.
n-butyl, i-butyl, t-butyl, pentyl hexyl, heptyl
octyl, etc. Lomer al kyl groups, that is, alkyl groups
Ofhdltebr “Sulsstifzed antyb’rmfersatoealhyisgroppseﬁm:smtetbd Wittle ong rtwp or three

v&‘éﬁﬁééégét%‘igg'@f Hatpgne s syt b BeseduHPETh I S O
5 Ni t CL%%;(, _@@% e@%&(@:{k Oh@tﬁébxpwsozm@—sogm, _

SE=O R -
ZGQ;ZRX, SOW(#)M CMyX S@‘MXS%NRXHDZNRXR}G or —

SEFRBR o R T R e .

108,V hIk3RE, bAYE Y heteraBi € biild tlBEilZ?I ehefRiRythe Sor each Ry is
[ ndepen ently sel ected from hydrogen, C al k)i
Cindepdndentjy selaetpdl  frovethydegep) Capalkyl, Caalkenyl, aryl, heteroaryl and

20  benzyl.

The term “aryl” refers to phenyl, 1-naphthyl and 2-naphthyl, with phenyl being
preferred, as well as such rings having fused thereto a cycloalkyl, cycloalkenyl,
heterocyclo, or heteroaryl ring.

25
The term “heteroaryl” refers to aromatic 5 or 6 membered monocyclic groups, 9 or 10
membered bicyclic groups, and 11 to 14 membered tricyclic groups which have at
least one heteroatom (O, S or N) in at least one of the rings. Each ring of the
heteroaryl group containing a heteroatom can contain one or two oxygen or sulfur
30 atoms and/or from one to four nitrogen atoms, provided that the total number of

heteroatoms in each ring is four or less and each ring has at least one carbon atom.
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benzyl. The term"aryl" refers to phenyl, 1-naphthyl
and 2-naphthyl, wth phenyl being preferred, as well

wa0Eweip78i ngs havi ng fused thereto a cycl oal kpCT/GB2006/004780

cycl oal kenyl, heterocyclo, or heteroaryl ring. The
term"heteroaryl"” refers to ag@matic 5 or 6 nmenbered

[ r : e
PSP S g B 8 1AGE TOBSBLN sy oy

| @slsin atnms laed anayabmsatl@aedSpmlalﬂy satnramd be assatlua‘edo'fhe nitrogen

the rings, Each r| t he.he roup

cadﬁt%*ﬁﬁ? 3o ey BptitieDin teLicar i i puBhgetlagms syayepptionally
éﬂze@t%o%ﬁﬂ%ﬂh § GARBHORE bicY RO tridhEliORAs include at least

atons provided t Re total nunber of heteroatons

|¢neeﬁlﬂbf atrpmgtur ging it thy othes @S@dcm&@lh ripgHh glamd@ aomatic or non-

tom The ngs . ¢oup
e The B BiaD RN o bt 2aot 2 ATRLFHS Bkoklf or carbon
adtemboR Akl FRaY. Beafslky batlﬁféroewlr tih@ inehsiaf lwit&bﬁtdlmﬁcétlon furan,
unsaturated The nitrogen and sul fur atons nmay

pheag. IDyrBle, oxazele daiazale, inHdazele, Axyarelat RE oM jsothiazole and

b&ﬂ&ﬁ@lly be quaternized. Heteroaryl groups which are
I'c or tricyclic nust include at |east one fully

aromatic ring but the other fused ring or rings may be

aromati ¢ or nonar.o0 ic, The heterqgaryl group may be
af heleHBdhelprogigsa | ingluge RV EBYy SH 0 A AERGRat om of

any ring. Exanples of heteroaryl rings include,
without Iimtation: furan, thiophene, pyrrole, ) )
oXbe tarms “silistittddeqry]l”randazobgituted dmcu:mﬂrjel” ipt;lwmoiuel,l rings having

i sot hi azo an ri.di.ne., The term "heteroatons" shall
|W%1Hﬁ%oBﬁyﬁﬁwﬂd@§§Wﬁ$u§ﬂﬁ ni trogen. The terns

"substituted aryl” and "substituted heteroaryl”
i ncl udes such rings haV|ng one, two or three suitable

Sibe el e 4.6 ﬂinamammilldfgmlsmdfone means a compound with the
am no n

i PO D FHAIES), RO SIS L s of e

V\Hﬁ{rsgtﬁl fatod® @Ad/of Ginghd @bupd@ttached to the phenyl rings have been

substituted with a suitable substituent, and no more that three suitable substituents

appear on either of the phenyl rings. Suitable substituents for analogues of 4,4’-

diaminodiphenyl sulfone may include substituting an amino group with a hydrogen.

Preferably the or each suitable substituent is selected from C;salkyl, Caealkenyl,
phenyl, benzyl, halogen, nitro, cyano, hydroxy, haloalkyl, haloalkoxy, —ORyx, —
NRRy, —SR,, —C(=0)Ry, —OC(=0O)Ry;, —S(=O)Rx, —SO2Ry, —SO3Ry, —
CO2Rx, -NRyC(=O)R;,—NR,COzRy, —NRxSOz2Ry, ——SO:NRsRy, or —
C(=0)NRxRy, wherein the or each Ry is independently selected from hydrogen, C;.
galkyl, Cyealkenyl, aryl, heteroaryl and benzyl; wherein the or each Ry is
independently selected from hydrogen, Ci.salkyl, Cyealkenyl, aryl, heteroaryl and
benzyl.
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phenyl rings have been substituted with a suitable

weurbstu7taaent, and no nore that three suitabl e PCT/GB2006/004780
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substituents appear on either of the phenyl rings.

Sui tabl e substituents for anaBdgues of 4,4 -

dPrfdrasI§l HIRhGBakh Sitablibsientn Gk UNR RYD S#Hekeih | RY a8 Ry are as
am no group with a hydrogen. Preferably the or each
sdefingdlabovubst i tuent is selected from G- al kyl,

C2- 6al kenyl , phenyl, benzyl, hal ogen, nitro, cyano,

hydr oxy, hal oal kyl, hal oal koxy, -ORx, - NRXRy, -SR X,

- PefhiX, the OC¢aD)sitable slistifdelis NBD. 2Rx, - SO 3Rx, -

C2Rx, -NRxC(=0) Ry, - NRXCO2Ry, -NR xSQ2Ry, SO2NRxRy, or

- C(=O) NRxRy, wherein the or each Rx is independently

S t . . . , - | r .
R o N 20 By pgnds 22 S QY kY Yo subserip
i redkerp do dbe tuynbee lof cagwnf atomshihalr thgegroufwillatdapdin, in addition to

-pbal k I het I db I..P I
TSGRty e ke, Tl bt oG L padiary L b togen alkyl
a@x@u&bf@fn@ 18 Yoetdrhss a@ﬁﬁvﬁavh@' &f erpkiDstindch® of'onf ¥Fhthe carbon

sui tabl e substituent is -NH 2. When a subscript is
ustethsi n conj unction with a group such as Cl-4al kyl,

B SRR B’ " A D B 3 S oaron

h gﬁoﬁEQ B4AB at BAstonet dbiblessondn Nikedyy Ebuf@ bk ¥ lto @ carbon atoms and
Cl- 4hydroxyal kyl refers to an al kyl group of one to

f baving enaxdmubla band asepopigpralstred substit uent on one of
the carbon atons. The term "al kenyl" refers to

strai ght chain, branched chain or cyclic hydrocarbon
oTheRsmlihuioN @r &halbgas reforsao dblokd, drdrandluofd kehipldogr oups
of 2 to 6 carbon atons and havi ng one doubl e bond are
nost preferred. The term "hal 0" or "halogen"” refers to

CHhOtEm *Ha%yl’f hiégﬁé)aﬁgﬁ(yl ﬁgsgng one or more halo substituents. Thus, it

includes, for example, trifluoromethyl. The term "perfluoromethyl" means a methyl

group having two or three fluoro substituents.

The term “haloalkoxy” means an alkoxy group having one or more halo substituents.
For example, “haloalkoxy” includes —OCFs;.

THERAPEUTIC USES

The immune modulators of the present invention may be used in therapy. In particular
such compounds may be used to modulate T lymphocyte responses in vivo and/or

other cells involved in an immune response in vivo.

Immune modulator/pharmaceutical compositions capable of modulating, in particular

blocking, T cell proliferation and/or differentiation and/or activity may be used
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The term "hal oal kyl" neans an al kyl having one or nore
hal o substituents. Thus, it includes, for exanple,

wonrbdtoam7enet hyl . The term "perfl uoronet hyl " neansB2006/004780

met hyl group having two or three fluoro substituents.
The term "hal oal koxy" nmeans &g al koxy group havi ng one

-r S EOr + £X &iRion "
s O e S g s
edodubigioprof ar adaptive éntmuoa raspnsbsi.al gedllilar mraungapsponge.
particul ar such conpounds may be used to nodul ate T
! ynphogéte responses in vivo and/or other cells
' 1V efel BrRBsiti R AR of BSPRNER prékeii MOentiofa+®@sed to modulate a
,%%8‘}’%1 or/p r?mceuti célﬁﬁéc)onpos?irti ons capabl e of
welulbmirnmgne respprset tocipgat or [Preyekt e O mse (of: an mfectious disease

roliferation.and/or.differenti akq 0 L VI
e S
R RERYE L infRdRy IfuBRiroE REsifiintt fierduldsisadnido teppdsyachronic viral
adaptive inmmune response, i.e. a cellular i ne, .
riefepionse forSexample hepatite, HEWpo infastions eaused i%pqpeﬁq% viruses,
present inventi are. . ; .
ciiae <l MroRg” el St oR WcPlaa o Bl Wl corvix ta
|1ﬂfcﬁﬁés l@?rgmdmaasme(@uﬁh; Biserd vinat frefedtinns] sifobcasi svinglesy(Herpes
met hyci | li n-resi stant Staphylo e . .
o el oSty ) JRC G Hpe § i nfections, for
td éfe%%%ah Ll cSRLORN: 15 HnRRAisY ikfBbtidnWRR Eiepia species in
for éxanple hepatitis, H V and infections caused by
paplty anktoxbplasessis)i acillaignudyas altergiadenhaitisgaailergic asthma);
warts and d¥§ﬁla3ia(of t he uteri.ne cerviﬁth Y Literati ul
pqlle@g@ggmgg e (B _tah yasenlar; g](1§or|dsxi, RO V?SI‘% iterative vascular
| f5&AL OfehritRUGRd a?rai’@'r@ﬁbﬁ‘&l)i HfeBE S(sa@B L AT ImA)ér Cflutha stress,

sores {I—!erpes si nplfex) for exanple, or parasitic
i pefyelodsoaink stréssr and sohpordc redteas)) ng,pglﬁ n1BE §pd cancer (for

| ei shmaniasis, infection with Fi [ ' ' .
SONG BhorERaPac LS, ATl b RET RSy dut adult Tfe to
atduRfditle SPRichRSfitbbagcéy, al |l ergic asthma); an autoi mmune

di sease (e.g. a vascul ar disorder, such as

obliterative vascul ar
A more extensive list of disorders is given in WO-A-98/09985. For ease of reference,

part of that list is now provided: inflammation associated with hypersensitivity,
allergic reactions, asthma, inflammation associated with aphthus ulceration, ulcerative
colitis, hepatic fibrosis, liver cirthosis or other hepatic diseases, dermatitis, in
particular atopic dermatitis e.g. eczema, periodontal diseases or other dental diseases,
to treat or ameliorate monocyte or leukocyte proliferative diseases, e.g. leukaemia,

other cancers.

Infectious diseases

Compositions capable of modulating, in particular stimulating (i.e. inducing or

enhancing) T cell proliferation and/or differentiation or of preventing the induction of
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di sorder, arthritis and graft rejection); stress (such
as major trauma stress, psychosocial stress and

wohoao78tress); PMAS, PDNS, SIPH and cancer ¢€D1GB2006/004780

exanpl e, the conposition may be adm nistered regularly

t hroughout adult life to counB@r the effects of

t obasesing & ¢ollr gncpt efagi becusddst gdferalliys @6 dbscst | 6r GhURB T cell
in WO A 98/ 09985. For ease of reference, part of that

| JRpURE TRTBRSEY. oVirtally afliedpptivecimarneFesRomRes reduivd the activation of
h t c a 5 ,
R R S
udmnpmuom rm;i b esed ghagally t prickertzing/or ItnewﬂhfdcumliildiSdaSeS such

or other hepat c dl ases, dermatitis, in particular
a"l‘soﬁ‘if5 > THRSS SREPOBioRS FtsRr by usgrl d@ FEevenippnd treat

[ al r I

PR LA I’Sr%?aﬁ“éf?gt  GishlfRlestt (R OB bR S B P iniasi)
oSuigably; aﬂhcm sompasﬁtemslmabs bdli wedsteqn@mmpmsltraao viral infections, for
capabl.e nmodul at | articul ar. stifulati.n

SRR Pl r i eaesch By PRPiDR iRy in SR streoid, genita
d%ﬁ?ﬁlﬁﬂ&j’&?ldsﬁrbf%e @briky @YERIthAPrddeded cﬁlgéiﬁ&hé’ Bf @ @Ervix.
reversing cell anergy nmay be uUsed generally to boost

or induce T cell immne responses Virtually al

CHRRL e BT e R Do L7 Mo §p AR L Bl Smess

cyt oki ne- produci ng cells. Thus t hese conpositions nmay
be used general%é%to prevent. and/or treat infectious
dIIs aspegl o the piesend|inymtien the mfacptmnslﬁmrg’@a}» y enfoeaused by

t.: furth
p asli t | c | nt e@ I ons, Sgw{lgﬁa#h%&g e| s%%‘ﬁ?agng er aspect
t o thel Eresans iisveation tﬂlfy pﬁmmnms geefs)ablySund ablnyore tofiegaine sarcoid,
co itions be used to prevent or treat viral

kel e and dySblasia ph e rRub TS et desfiprgiaging pifg cervix.
viruses, including equine sarcoid, genital warts and
dyspla3|a of the uterine cervix that pr ecedes

cBquineSameoisf t he cervix. In one aspect of the present
invention the infection is preferably trypanosom asi s.

The compositions of the present invention may also be used to prevent and treat

equine sarcoid.

Equine sarcoid is the commonest skin neoplasm of horses and is associated with
infection with bovine papilloma viruses 1 and 2 (Chambers et al J. Gen. Virol. 2003:
84: 1055-1062). This condition is currently without an effective treatment, although

surgery, non-specific immune treatment and cytotoxic drugs may all have some
effect.

The compositions of the present invention are preferably administered in the same

lymph node drainage area as a lesion or neoplasm.
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I n anot her aspect of the present invention the
infection is preferably one caused by papillona

woiorges7sparti cul arly bovine papilloma viruseBCT/GB2006/004780

2. In a further aspect of the present invention the
infection is preferably one o#0 nore of equi ne sarcoid
EVIWHhndPIPNS and dyspl asia of the uterine cervix that
precedes carci noma of the cervix. Equine Sarcoid The
conpositions of the present invention nmay al so be used

t ik ; [ :
e R U W P YAEER ool Sraning

d5yo di et Kaweskshofi agedd 6150rkgi tTypbeily MM Ppéhafftatsrpiglets one to two

viruses 1 and 2 anber.s.. et J., Gen.. Virol. 2003: )
SIS GBS i YRR ffferons drond the rRSERp ST P hen il to
efaf eCdrinkeadefj@ALIFRRES YUPRI WY [GEIY ard fRaRE whichhave started
i mmune treatnent and cytotoxic drugs may all have sone
dpfgey. anfhthep nePapiet aweldy oindt ¢fienphavsean ekgmoelyi poor aesponse to
g&ﬁgﬁﬁgply adm nistered in the sanme | ynph node

ralnage area as a lesion or neoplasm PMA5 and PDNS

Post -weani ng nul ti system ¢ wasting syndrone (PMAS)

%jfects pi%%ets(ﬁost-meaning from4 to 16 weeks of age

Epscing degmatitisy and: aephiropaiing sirdremes(PRNS e elfecsh @igsofromo8 to 18

WREKS ofhb&hnd RN ks Si b8 a¥e il in. whi

R SEPBO MR AR SIS e R RS Vot h Bt BR ki, which

deequabaiwn afd @usted aftemy fewPiMB. Pigglaed ktlargc wBdReiyshave swollen
ich have started to grow and then collapse quickly

ﬁhﬁgf B?SPEWghfI%‘ e REPEARA Y-ngﬂs PodpEps edlsgy responds” poorly to

antibiatied.i cs. Porcine dermatitis and nephropat hy

syndrone (PDNS) affects pigs from8 to 18 weeks of age

and the nost obvious signs are red-purple blotches on

1 B B B OGS kb b o

suspect in both syndromes is a pig circovirus “type II” which is antigenically distinct

from widely distributed normal non-pathogenic pig circovirus “type I”. Circovirus II
(PCV TI) has been identified on UK farms serologically. PDNS, which is thought to
be an immune complex mediated disease, may also involve bacteria in its aetiology,

though the part that they play is not clear

Suitably the compositions of the present invention may be used in the manufacture of

a medicament for the treatment or prevention of PMWS and/or PDNS.

SIPH

The compositions of the present invention may also be used to prevent and treat

SIPH. invention may also be used to treat high-altitude pulmonary edema (HAPE).
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| egs resulting fromtheir nephropathy. This syndrone,
al so, responds poorly to antibiotics. The causal

wagaims1o8 both PMAS and PDNS are at present uRKTGBE2006/004780

The nost Iikely suspect in both syndrones is a pig

gl rcovi rus "type I'l" which igiantigenically distinct
QSR Qllnﬁ}nfafyb%eﬁ Rasgal (1P Rl BRRBTINCh duses bleedin

clrcovil rus ’? “. G Pcovflggraus IF) PCV 11) nhas bg%erS} cecing
frdenblobd erdssels M&uhahammgemhﬂnd@c enima} is popssed. vifhie derm SSIPH” as

th ht, to b
r Seteipot caCRmAR 416 FoiEera AT (EeE Sy fiafo AT fiopiBYedema)
Rich fshé‘t:oﬁcﬁﬁé(n Bhi¥d by Mks-EliRed ofbdict pllimonbiyecapillaries allowing

conposi tions of the present invention may be used in

fhusl nptake Bte thedung (adsofﬂémv@aaﬁewﬁ-hlag) tineadditions therferngy SIPH” as

ent.i on of. PMAS a
g‘? hraeipmaayediso FWW”SS A eﬁ%msall%dc?cge used to prﬁié)vtr}élﬁgé (EIPHD,
MK {se@_&on%htf’dﬂ thaWRREY BleediBy frns bldod wesels ithinrthatlung during
hi gh-al titude pul nonary edema (HAPE). Stress-induced
istremaona eyerpidenor r hage (SIPH) is a condition that
causes bl eeding from bl ood vessels within the |ung
when the animal is stressed. The term"SIPH' as used
HEAPRE s ADyteatianas sondidon dnditypicalytbuetrs(hioyh days iften decent to

@lit'p@g%a%m? 00rht Wiiketsgel FseeTgiotbs FHPESSarPtl Yo 2% bu
AsYhdh guf{%t A6 of ﬁﬁe&gl& Q@celnﬂﬁx% fafi d?}otdmm"ma]iaWEvéIWﬂie condition.

In ad erm H'"as used herein may a
&mABEpmﬁbSpEzﬁtedl yeadutsimosntapusickness, \puh arewrmqmgéays the case.

Skitoas b SR bSO R ene 1R oo
eXafClifh 4HARS:, ibht i MhBNplogtdsy t6 at @ughahal prodiices fadthy, blood
typi'cal Iy occurs 2 to 4 days after ascent to altjtudes

attaived $000m Teihypnessand) tachycandia ara cERmMONE XARINFEREe | s
about 1%to 2% but as many as 10% of people ascendi ng
rapidly to 4500 m nay devel op the condition.

EIPH is known to affect mammals, particularly racing mammals, such as horses,

greyhounds, camels and humans. EIPH is known to affect mammals, particularly

racing mammals, after intense exercise.

EIPH is most widely described in thoroughbred horses, where it is thought to cause a
loss of performance, but has also been observed in standardbred racing (trotting or
pacing), polo, show jumping, cross country and barrel racing horses. EIPH is a

common condition it is believed afflicting up to 85% of equine athletes.

The symptoms of EIPH vary from minor bleeding detected by observing red blood
cells in broncho-alveolar fluid obtained by fibroscopy, to blood appearing in mucus
froth around the nostrils at the end of a race. Although in the most severe cases, EIPH
manifests as bleeding from the nostrils (epistaxis) but many horses do not show any

signs. The use of endoscopy has shown that 40-75% of thoroughbred horses do have
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HAPE may be preceded by acute nountain sickness, but
this is not always the case. The predom nant synptom

wooaysmiga with reduced exerci se tol erance. TRETAB2806/004780

often a dry cough at first, but this may progress to a
cough that produces frothy, bf2ood stained sputum
@@@ PReanaPd rhafhy Gl Aicipe TRABIRRIsORagX alsbNaki athieved by

is known to affect mammal s, part|cularly raci ng
nﬁwm&ﬂsmdsnghnébyhnnsb@ﬂwgﬂ%9ﬁ%@ﬂ6§ ¢anel s and
humans. EIPH is known to affect mammals, particularly
racing manmal s, after intense exercise. EIPH is nost
Wlgby described in thoroughbred horses, where it is
ought to cause a | oss of perfornmance, but has al so
been observed in standardbred racing (trotting or

Ci i . r |
"B RO o BT st 053, RV e frofdiflad e
bﬁlek?&sﬁ de: @]1: f dllzsitlﬁ:ha Ngclidirtgo aBBAgiof astoma, nbayfeviretalorgidThdermatitis
npt ons 0O | PH vary fromm n r bl eedj detect b
o&ém)n@apwmm el o GRBEG] TegPSoR (e - such 2s
S ar i
PR 5F s LRSS EPY RS BSemmast e, b st
ACulevida (whichfvauses Stweselidr in hoawe)ls, ElI PH mani fests as
bl eeding fromthe nostrils (epistaxis) but many horses
do not show any signs. The use of endoscopy has shown

E@%eﬁ‘i&hﬁ? YO bf HRAURUBORIEESkiR Alse@Rs deeniavRipdes Opbrtldfularly in wild

trachea after raci n? Di agnosi s_can al so
ahdsmavzmdl/dr)polmaic hishdut \38s ke hgrsaahal By %Ker@%éﬁ?ﬁ%‘b?"aﬁ‘ome degree.

| :
SRR Eotre ey oo Rl SRLR el o 12, SRR generally

awc%‘s%ﬁé stinmas t O&raih Bededsl bregpantiduarlyi proas tdithe, disease. Shires,
hayf ever, all ergl c dermatitis (ecze ana
sH@glmeyalané rYelsh and Ieplandic amicachavsr f h@%‘s?‘?&%ﬁe&aﬁ r?é‘§°ept1ble

n l
RUED AT R 087 RS ey Sy o
( WiehUKateely Sveretent o Alpnhm ®ewper but peaks in numbers m May to
September. The flies feed on the horse at specific sites usually around the tail head
and under the mane. There are 20 species of Culicoides present in the UK and some

feed underneath the horses' abdomen.

By way of example only, the compositions of the present invention may also be used
to prevent and/or treat anaphylactic shock by administering a subject, which subject
has a predisposition to suffer from anaphylactic shock (for instance a subject who is
known to have an allergy, such as an allergy to peanuts for instance) with a
composition according to the present invention, thus to reduce the subject’s
predisposition to anaphylactic shock should they (accidentally) come into contact with

the antigen, e.g. peanuts for instance, towards which they may react adversely.
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Sweet Itch is one of the conmonest skin di seases seen
in horses, particularly in wild horses and/or ponies.

wéharo7878 of horses in the U K are affected teCs@B006/004780

degree. Mdst horses show signs between 1 and 4 years
of age and the condition gendsal |y worsens during
jcoPprtain breeds are particularly prone to the
g#gg§§§f‘8hlres, Hackneys and Wl sh and | cel andi c
poni es have all been suggested as suscepti bl e breeds.

et ltch is sed by .h rsensi tiVi '

e tagmrontigny o] 5 Pleog ORI PR 450 bY b o Breehfind trat
RESREAhd/oF COPAP(GHrokie OBskradiRe FulihoReqDisdase)nunber s i n

May to Septenber. The flies feed on the horse at

specific sites usually around the tail head and under

e mane. There are. Cl: . i Soides B[ﬁﬁﬁﬁ

it['E:aWFeIS@R QHEe gnr%glfs%ag%%ﬁﬁl 2 ?]%éﬂg{l%scﬁdhﬂe Eo(rjages OPD. The
FERAPAen S e oftb e hitidted by lay, alletuic cssppimsits itlenpartiles in hay

the present invention may al so be_used ta prevent .

aay iprlungsedneadsndppaged gfiftea é%ew%braalﬁi 5 g} wgenaseen in older
' | e 5@ Aiihi M Wantdfsbths. H

Bl Lhesalih 05 S8 SRS QU0 haf ol SR ORLAL B WS oAy, Hay

kdatainstriichatgardsmsd suehgy bastedh and fiungi a$ wellgy ting particles of feed

Fareinp manth faseocngnand pelleh o R Hob Pams Fif ey AgbSlised in
?gtgﬁugp&ﬁi %lfc%“ané A RRBREYYLAG Afd ShOSIK valauthey deayhaled by horses

ent a one"into contact with the antigen .
ewith hpsesuiThe pumannsianerganisoadetevediip bk mvféyedﬁawhe etiology of
react adversel y. Heaves/ D Fhe. co i tion 1 h .
BN ¥ BA R iy S0l oML R il o Facia
t feBAbir HEAVESth A 6n SABPbESHlthespasm @ asthiiatand ehe fibrosis of COPD
Pul nonary Di sease). Heaves is an equi ne |ung di sease
wire withimihe seone afdhe patentman ast hma and COPD. The
clinical signs in the horse are initiated by an
allergic response to the particles in hay dust in

| M@ mAuhe dld¥asd@maged with a degree of fibrosis. It is
nost often seen in ol der horses (greater tiian six

years old) that are stabled during the winter nonths.
e compositions of the present invention may be used to treat and/or prevent an

autoimmune disease mechanistically related to poor T cell regulation and/or T cell
dysregulation. Examples of autoimmune diseases include one or more of the
following: unwanted immune reactions and inflammation including arthritis,
including rheumatoid arthritis, psoriasis, psoriatic arthropathy, vascular disorders, in
particular a vascular disorder in which there is inflammation of the intima of the blood
vessel, examples of vascular disorders are atheroma formation (otherwise known as
arteriosclerosis), anterior uveitis and myointimal hyperplasia following angioplasty;
thyroiditis, atherosclerotic heart disease, reperfusion injury, cardiac conduction
disturbances, myocardial infarction, habitual abortion, retinitis pigmentosa, immune
and inflammatory components of degenerative fundus disease, inflammation

associated with autoimmune diseases or conditions or disorders where, both in the
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becone aerosolised in hay dust and elicit an allergic
response and fibrosis when thety are inhaled by horses
WehlaNGRVGS s Eﬂaﬁl fﬁNQjﬂf)ﬁ’ i 0 @t BlediFint@lrctin br ¥l d@mation
ivorved 1 n 1y e etiol'ogy of 'heaves are Aspergillus
fsupprgssiarswoilld deerhenefidialpRyrkinson/'s Higease scomplicremangd/or side effects

rectivirgula, Both reductio .1 br oncho . :
S5t e P BERBPDS et G R Ry TR ieepin eravis
C%aft REedRh e basc U Rid¥plaRaitich Seaaaml dhatiGombedis! iens aed organs
the prfesent invention may be used to treat and/or

puely @s tcormea.abensi mauew, drseaadensescpresmakeis.apatyral f aitifipial skin
t,o poor T cell regulation and/or T cell dysregul ation.
| es of autoi nmune di seases include one or nore of

the follow ng: unwanted i mmune reactions and
i nflammation including arthritis, includi rheumat pi d.
dnt metet deiail: yargansaeEic satymmung daﬁefd%‘ﬁsolﬁ‘élﬂﬁ% mlﬂ'alg‘e (elgrosis and
i sor d in ) _ I . . .
ORRARELSty RbPsR AL S R’y MIREL, Blordip RECARE) SE e
vessel , exanpl es of vascul ar disorders are atheroma
formation (otherw se kno as arterjosclerosis),

stqipig AutpiRIUNG diseRieRiRGIUdE; TRETRAY Bia fol l owi ng
angi opl asty; thyroiditis, atherosclerotic heart
di sease, reperfusion injury, cardiac conduction .
dV sculab dispeders inghuierdiselar difendensiio nyhipla there iy inflammation of the
apartiqn, retinitis pignentosa, imune and
i f eo‘?@"‘i&??ﬁ?}ﬁent s of degenerative fundus
di sease, inflammtion associ ated w th autoi rmune
di seases or conditions or disorders where, bath in

t Beitzbly, rth¢ vesshlap disosdess acrordingfo ghe Preseh yIvGDHER meygigplude any
i d/or inpfl j R
L@?m%ﬂ%& Iglglca’ts% Ir:g)glr Hor§F lcg P:gr;h Se%&%% h%@}ﬂgfg‘dhg ef%ﬁneg}, ofPr example

rnson s {1 0on an

sbftewnich ecéamsdd Wnad agsibiminte efponse.ki nson' s di sease,
Qui |l lai mBarre syndrone, nyasthenia gravis, graft
rejection in cases of transplantation of natural or

agﬁftz{l)il}‘;,i\ﬁa[scﬁng S ordbisSfUErdd 135 sent invention may include one or
more of Raynaud’s disease and phenomenon, anterior uveitis, obliterative vascular
disorder, atheroma formation (otherwise known as arteriosclerosis), arteritis,
myointimal hyperplasia (natural or following angioplasty), inflammatory and
autoimmune thickening of the intima and/or muscular layer of blood vessels,
inflammatory blood vessel lesions, atherosclerotic heart disease, reperfusion injury,

cardiac conduction disturbances, myocardial infarction.

Suitably, the graft rejection according to the present invention may be chronic graft
rejection, particularly in the absence of an immunosuppressant. Thus, the
composition according to the present invention may be used as a replacement for the

conventional immunosuppressant administered prior to, during and/or after
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such as cornea, bone nmarrow, organs, |enses,
pacemakers, natural or artificial skin tissue. In nore

wdeb@Ein7197€r gan- speci fi ¢ aut oi mune di seases i neCuamB2006/004780

mul tiple sclerosis and inflamatory bowel diseases
(Crohn's disease, ulcerative4golitis) for exanple.

ut ol B&B6As | B&doHSIR td e praRbR b
%‘?’#ﬁl t&& Vascul ar g or derss [ ngﬁgge vdgs?ul ar ifvention may be
dllsédDWﬁem &ansplaﬂmmg matunalrar arficialf ¢edlsntéssiemansk ongpms, isuelj asgone or

et b ORllovaes Shice b b SradBe P g O 8. Stenses,
iﬁ?&ﬂék%?s gy éﬁrﬁ%?aﬁi'ﬁcgﬂ Siah ¥RsucMiiet Belsonpr i ses an

ol Mune ement, for exanple one which is caused by
an aut oi mmune response. Suitably, vascul ar disorders

ng.to the pre |nvent|on [ rx
ﬁ%i?l% Bg* n%%%? §Rl(§>p§ & rantStéle ap]rgseﬁlh Ju oérrem%n 8nﬁggu% u%&le tPltreat the
Y BHWing avbinh@latidcnesy 8 vastuddr didos@irgedthritil @mfbr@ectlon and the
formation (otherw se known as arterloscler '

s s), .
dmpaumolagical aspecistunderlying paeptimgl ypaplasis aJP el)oma formation.
fol l owi ng angi oplasty), inflamatory and autoi mune

i ckening of the intima and/or nuscul ar | ayer of

vessel s, inflamatory bl ood vessel |esions,
at heroscl erotic heart disease, reperfusion injury,
cardi ac conduction di sturbances, mnmygcardia
i $tress 6 oﬁlml pxsmm@basw SYTRRLORy %ffrtmfieé‘jl @8%0@63%%16 PEFSHIGE FEecutive
e r :

Do IEEER | s D BiE® 3 SR RS 5 JEAERE o mafor
ThiBologibal coaditions suchrs gastace dldeg;, hypdrl&ampn,@emdlsease and strokes.
invention may be used a}éa re enené for

cothee ma @rﬁéqessfﬁlfﬁmg@dﬁ §§‘§h RTSE; ?rg%twgaaeaf angd n{oa/mg house
Qe 106 AEPHIGHERK R Rl agtaLl on. The compositions

accor |ng e present 1 nvention nmay be used when
transplantlng natural or artificial cells, tissues and

b %2??5? ?]ggvlq}l%?)agqg)giogé tgo rf%ngﬁ%én(? Sﬁ'g lél? ;%VC llnagwarg o()rfr{ﬁg %COHOII].IC

losses resulting from subjecting livestock to major stresses such as overcrowding,

confinement and transportation leading to an increased susceptibility to infection and
the precipitation of underlying pathology. Research by doctors and scientists is
producing an increasing volume of published work showing definable stresses such as
confinement can result in signiﬁca;nt changes in endocrine (hormone) activity which
subsequently can affect the body’s immune functions. This can be noticeably
demonstrated in major trauma stress (including surgical stress) in which the cell

mediated immune response is dramatically paralysed Faist (1996).

Elenkov IJ (1999) report recent evidence indicating that glucocorticoids and
catecholamines, the end products of the stress system, and histamine, a product of
activated mast cells, might selectively suppress cellular immunity, and favour
humoral immune responses. This is mediated by a differential effect of stress

hormones and histamine, on Th1/Th2 patterns and type 1/type 2-cytokine production.



10

15

20

25

30

pacemakers, natural or artificial skin tissue, islet
cells. Preferably, the conpositions of the present

wonerrios may be used to treat the foll owi ng PCT/GB2006/004780

aut oi mmune di seases: a vascul ar disorder, arthritis,

graft rejection and the i mur# ogi cal aspects

Utdsy $ystengicailsistressmighhindaceh asihe shift, aitikl ap@lly, under certain

fornmption., Stress Stress _is often presented as a L
RS-of THgReinduss pronigflammetory seupities dypechs pealk acjiwation of

¥ ] . DO
ptg{? g%ﬁ ggalé:é gg ng—q%ig Eg% S%E'gyﬁg ggilglcal coér%?'t i ons
such as gastric ulcers, hypertension, heart disease

es, . O jor, stressful. events in life such
%W&ﬁi a4 Bay LEdumah fndsﬂandﬁﬁwhé‘% Blewdsmi desn, cxamined the
NirihurdolsYicall PESMESof s@ﬁdeﬁ%ﬁflﬁing'ngﬁﬁﬁm &B%%%eﬁo&é?%hg report a

m sconceptions, the farmng rndustry is we awar e
tsigniGeroh sedustiongsBs2 and interfergn igpmmasprojlestionragd an increase in IL-
| i vestock to major stresses such as overcrowdi ng,
confinenent and transportation |eading to an increased
susceptibility to infection and the precipitation of
under. | yi ng pat hol ogy. Research by doctors and
s fdiegtes thet ﬁ?ﬂ%b‘?ﬁ&’ﬁ fnBmne systermsiesppnds | toratressful episodes by a
. .Su a .
R P B e L e W TR GG T cytokines.
endocrine (hornone) activity which subsequently can

ffect body's i mmune functions. This can be .
M&&@%% &8 PevssimodelRf piraiphgiFass senostsdthe skewing of the
(e He oSO T E Rt il Lhe cel | medi at ed
[ Ty pa

I mune r%%ponse IS dramati ca al ysed Fai st
(1996). El enkov IJ (1999) report recent evidence

ifadi cati t hat. gl ucocarti.coids d cat echql ani nes,

t HES ERdS SPBBeR %{88 S AR é@@ﬂ%\_ﬂlﬂlﬁﬂ&%ﬁ}f@?g}ﬁ e, reported
8n RioAdH&Ibr, thréiié sivak aftuisik st6h h$ psyBhBficial Sh8sd ANt workers
suppress_cellular imunity, and favour hunoral inmmmhe
revspunteeing aththe Austradidh alNatibrial Antaicfi¢ Resatrich| Exgfefldion stations,

(ﬁ\/leﬁa{ &660)). They also report an associated increase in latent virus reactivations.

Similar stress hormone and immunological changes are reported from chronic stress
in care givers of dementia patients (Bauer (2000)) and in astronauts during the
Euromir 95 mission (Norbiato (1998)). Of particular concern was the astronauts

increased susceptibility to infection.

The body is designed to recover from stress and in acute stress clearly does as the risk

of infection recedes with the patient’s recovery from the major trauma.

Chronic stress however appears to maintain the Th2 dominated immune imbalance.

This is a very serious consequence as all of the quoted authors allude to stress through
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hor nones and hi stam ne, on Thl/Th2 patterns and type
I /type 2-cytokine production. Thus, systemcally,

werowagiats ght i nduce a Th2 shift, while, | ocal PgT/GB200&r004780

certain conditions, it mght induce pro-inflamuatory
activities through neural act#v¥ation of the periphera

cihet i abbyve phiddchdalishas Ny pbaibler -iff6éncoR) thehbfdeddndtr course of
axis.. Paik (2000) and Kay (2001) in independent

sinfretigus, dnflanametery. allergicand neaplasticdispasese | nmunol ogi cal
profiles of students during non exam and exam peri ods.

They report a significant reduction in |IL-2 and

i Tihie comsequengea inflarthercippérieaibyabaivience (200@ase in | L- 6.

This indicates that the body's inmune system responds

to stressful episodes by a down regul ation of Th-I

c q&hﬂﬁé V. Ak §¢E%

c@%oki nes. | vvak agl%hﬁ%g s HI%H? %g a %rtg%gelﬁlfrrr%%ﬁfe r, according
rtesthe @'rersentsmveﬁwnr thhtssmdiaiessﬂevﬂmgres;ﬁonsh end downeegulates Th2

res a immunity. Thjs stress .
st R e oM namop 2970 i e aoreased

&h%ﬂs@ﬂ@ﬁélﬂﬁeds@s@@ﬁtm chiehicQess, st ress situations

such as psychosoci al stress anpongst workers

overwi ntering at the Australian National Antarctic

é?e%bqg &@8&&)8&1&&1 géc%}c %d th(e'vbrgst 4 %q%g{x) g%{% IS\HSF(E go treat and/or

assocl at ncre
r}ﬁﬁ@éﬂtvmels@nﬁ pa?tléﬂlilraﬁla_ﬁirrﬂaﬁné’l ereggn @sy?tﬂh@socml stress and chronic
i mmunol ogi cal changes are reported from chronic stress
i freshr e gi vers of denentia patients (Bauer (2000)) and
in astronauts during the Euromir 95 m ssion (Norbiato
(1998)). O particular concern was the astronauts
i Prefeeatde.dhe wemepdifidim hécoydihg to ﬂfeqneéenninvﬁim)rbi@ diged o treat and/or
desi ned to recoyer .f % tress n acute stress
s 5ers ga s, b Biinghimags 6ol Bebcs w i n t he
patient's recovery fromthe major trauma. Chronic
stress homever appears to maintain the Th2 dom nat ed

ae el mmbadancdhi s is a very serious consequence
as all of the quoted authors allude to stress
t hr ought he above nechani sns, possibly influencing the

ORf eimmMifd OfysteMUimBalafice - such as an upregulation, downregulation or

inappropriately regulated cellular immune response — may occur at any time in the life

of a subject. Suitably, the compositions may be used to modulate an immune system
imbalance. That is to say, the compositions according to the present invention may be

used to treat and/or prevent an immune system imbalance.
(a) In children

Suitably, the immune modulator composition or a pharmaceutical composition may
be used to modulate an immune system imbalance, in children, including babies,
infants and juveniles. An immune system imbalance - such as an upregulation,

downregulation or inappropriately regulated cellular immune response - may occur in
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di seases. This consequence is further supported by

woaaw7ancogs (2000) . An i mmunor egul at or, pr ef er abPgT/GB2006/004780
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oral 'y admi nistered immnoregul ator, according to the
present invention, which stimg ates the Thl response
%;i&ﬂg%ﬁmforn%% t%c&ﬁ%ug}ay fof S eRirfp fehe heglibingbal angfidhood
e i nmuné ystema t hus red uce the increased
riagéinatfons e Suchian irhinnes systems dubaared mayt feswWhinaeinditions such as the

stress. Preferab t 0 rdlngtothe
et ellengies k- &hgﬁgéc ‘{l}é"é’&nﬁg agfg gl%\ﬁ F‘ pr event
stress, in particular major trauna stress,

psychosom al stress and chronic stress. Preferably,
tWithcthepaizi ©of qroteciing ¢hildren offerh einfacienst repeafedh tinjeptions against

S3irbry. T RraRSinar a1 Mok aib? L HE R Gella gro given. AL

| SBLRNEE juiIBell MBRHISArS )éﬁ& Praskitbad angRd-bysHedlthasuthorities to ensure
upr egul atl on, downre ation or inappropriately

ribguéhildech sl preeated %myﬁ@cmaé@poqﬁébe ApPrAYTige dipe. o Hoxygyer, most
tine. in the. |jif.e of b e
CHEBEHMSRY R B8 lyﬁgg %{)&% 8‘3 I a‘%lg 4 uﬁr%@uﬂvgl célyls}%se Japortant
| iahi6Ecal Tétsequentes. Seym ihe paamosmmmestoaﬂmom mppttern of
to the present inventjon may be used to treat, an r
pweéms@ and thweﬁ%qu%taé AOPHES | dystegulation capses pe &&éﬁ to become
Sﬂﬁ]}l IX’t eqelv Ent! @%E@ié&ranﬁgaps@lﬁ&‘bh&%r ®dr ekample.

_ Praceut I ca osition may bé used to nodul ate an
|bmgune sys%em | rrbal ance, in children, including

abi es, infants and juveniles. nmune syst em
it assitle o rraHonls e PRI GUPR 517 B TPAT A Sygulgion and

'&éﬁ&l{seraafh%%lraﬁ@%@&&@oﬁ@klw&rmr i rune response -

may  occur 1 nchildren foll ow ng vaccination, for
exanpl e foll owi ng chil dhood vacci nati ons. Such an

iag]l}#q%iy,st%g tir%rnﬂuingbnq(l)c?ula(l;[or corXpos‘iet%’l'II be élﬂhm%éﬁﬁc%[] %orﬁﬂ&ﬁtion may

also be used for the treatment or prevention of an adverse reaction to childhood

vaccines — such as whooping cough vaccinations and the current MMR vaccinations -

and/or consequences thereof.
(b) Immune system imbalance in the elderly

An immune system imbalance - such as an upregulation, downregulation or
inappropriately regulated cellular immune response, in particular downregulation, for
example a deterioration of immune function — may occur in older people, generally in
excess of 60 years. In elderly people, a downregulation in the cellular immune
response is generally referred to as immunosenescence. Typically, the deterioration
of immune function may lead to increased susceptibility to infectious diseases and
neoplasia for example. The number of old people as a proportion of the population is

dramatically increasing and geriatric medicine is becoming an important aspect of
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onset of allergies, i.e. allergic dermatitis and
allergic asthnma. Wth the aimof protecting children

wobnramori7ect i ons, repeated injections agai nst PCT/GB2006/004780

Di pht heri a, Tetanus, Pertussis, Polio, Measles, Minps

and the Rubella are given. Al49 of these are judged

REARES Practided B 88 Sk esdrﬁriﬁ?f%r iiegefbie thigdetdarch has focused on the
authori'ties to ensure that children are presented for,
weecbamismi of immuphsenggspnespandathe linkgbetwesnethe healfh f the immune

vacci nat.,i.ons gi v in e life.c [ .
L3S0 3 RRuba 300, TR hodfe Sy ofntunsa
GAPGRAIRITE 5o eldbrtyN Inghi sRiyeaily 17041 dibjcct shb@wed hZise in titre to
pattern of response and the consequential i mmune,

@isk kasmagelugnine 4snseessful againatign) b mesdyidloyingwcgiption gnd that
t evel.o ' d ' .
R SRSl P A 105 bR ARG lvenes
SHBileph Vacdnglioapes usefabibldgicahmarleg of &nimmnosenascence. A number
response both to _s(‘il f_and to the rest of .the

sifiresapichers hpee sadisd ¥anipieRRcht OldBR BRI BincEen th¢ elderly. For
%gﬁeg%;ﬁ g@g% 60488 _%W fgﬁsbneés? Qof8a Y3@M) kRIdiddNSK and NKt

t reai event | adverse reaction to
adells, dind @Hinaldcd PEPsuggasterhthaisa ThbtepThycytokigproduction shift and an

vacci ngtions and the. current MWR vaccinations. - d/
DR HORE ORI P, ORDEL ST IR BBV fbects of
08-Sl MhdIOZAE eS¥ih b DA afib&oscl&Udd asd adsteoporosis.
upregul ation, downregul ation or inappropriately

rsepokdingly, & abhpatholagienl sémplation f she immpeg systapp avhich drives the

downr.egul ati on, for. ex le. et er | or-ati [ :
Fhh ResPon gt o D b oL 5, A T 9 Gequived
epeRssIRf stel anemirBund modhEes| ned@es phe maatality from acute infection,
downregul ation in the cellular, i mune response is )
gﬁ)ﬂé’fe’éﬁ} the anseteandagduycss e merhidiss ehagcriied asgibuaung Jisease and
t : ' [.on.; Of ci . .0 0 . .
s, LR EHRSL WAL 80 kst i
neaph@sbgest@rceexanpl e. The nunber of ol d people as a
proportion of the population is

Typically, an immune modulator composition or a pharmaceutical composition

according to this aspect of the present invention may be an immune enhancer.

The potential role of probiotic commensal gut or dairy bacteria have been investigated
in this area. For example, milk products supplemented with 5x10° or 5x10"°
Bifidobacterium lactis or Lactobacillus rhamnosus per dose taken daily for 3 weeks
has been reported to increase the numbers of peripheral blood NK, CD4 and CD25
cells and generally boost systemic cellular immunity in the elderly (Gill, (2001)).

Currently a number of products containing high numbers of Lactobacilli and other
intestinal commensal flora are being actively promoted as “lifestyle enhancers”. A

review by Sanders (2001), on the claimed probiotic effects of Lactobacillus
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dramatically increasing and geriatric nedicine is
becom ng an inportant aspect ofclinical practice. It

wO00Ta7198Ir pri sing therefore that research haspPComBew/004780

on the nechani snms of i nmunosenescence and the |inks
bet ween the health of the inmfthe system and | ongevity.
@sidophijus, 200ilpblecaami dag sinee vdOYO nggetdis dtaeffeok require further

e AS5ATBR S R 5 o gt B et

heRREB FEn!t Fepladig( SHeC BBSRT Wory aﬁ%rnéﬁﬂﬁgéaé 130RE Nand combating
fol |l owi ng vaccination and that 46% showed no

Fandidissis dbllewingsantibingicatherapy,. imnoungastinmrlathars epbettsainreliable and

r opsSiyve s to influenza, vaccination is_a useful

SOt v HEPRe oS Whk, SleaE RIS A RlHER Bootent orally

radaaistehar Sniavemdtuldio dpré rA XilRIP&S b tPhvdid §hd BITHBRes of

function in the elderly. For exanple, Lio (2000)

JnqjapEing hyorofects.esponses, Sol ana (2000) studi ed NK

and NKt cells, and G naldi (1999) suggested that a Th

to Th2 cytokine production shift and an increased

[reb watdinationf ispadiong | axmbtisledy swetwkilnesclenitnt f6X Rhdticthg local

many aspects .of age-associ at ed pat hol ogi cal events,

é’ﬁ@%"t&? ’QFH%‘PB’S%%‘PS&QI%&%@I 8athagys-owich . asmalier dlawgver, orally
| .

P By T e s it el BB B GRERe fmmune

pesponscisabotht ol ediatedwand shithoral.s 1Shatper €2002), used an orally

Pr.ef. er.abl such an inggne nodul] at or reduces the
itk t @Up

PRILpeR y?ii%mvgeﬂ @ EPBHITE FHPEFS YIS gRdeRn 4 ginduce
rs?ﬁéﬁ%axﬁib@dm@grg?ﬂw IRhpHRRGe Bihed 18 Wi %nti‘g%n. Manube

di sease and possibly reduces the rate of neopl ast
2D shas glevelopedy cmodele tasshowi ahatd omaltyh administered attenuated

[ cence. Typi call. n i ne nodyl at or

CRRBE TR TPl pelien B idter Jrvel ShpBtretiono Zpasmsph ghallenge
tvith fabercalopie ehianGfadiihaPsidseihedudaililifRtcf@YBOE, an

I mmune enhancer. The potential role of probiotic

comensal gut or dairy bacteria have been investigated

[ j E ' r Clt§ Su enent
] 8 4, M Bl AR R e
ltecdpedifici dllengy ribdmsdshis spbyeqokas einjezkien ¢fapblenl ¥ o3l. This was

weeks . P . o
associated with decreased specific immunoglobin levels and a significant reduction in

interleukin-4 production i.e. the TH2 response was down-regulated.

Therefore, a systemic immune response may be both stimulated and modulated by

administration — such as oral administration - of a suitable immune modulator.

Suitably, in one aspect of the present invention it is envisaged that a whole cell of the
bacterium according to the present invention, may be included in food preparations

and/or may be supplied as a type of “remedy”, preferably orally.
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has been reported to increase the nunbers of
peri pheral blood NK, CD4 and CD25 cells and generally

woaosto7syst enic cellular immunity in the el der PgT(GB2006/004780

(2001)). Currently a nunber of products containing

hi gh nunmbers of Lactobacilli &ahd other intestinal
cEmmnning|thd inomenessystehei ng acti vel y pronoted as

“lifestyle enhancers". A review by Sanders (2001), on

the clainmed probiotic effects of

L Lk us A . g i .

1550 POBLILURRSE R e pe imion e HRTyRd o M Mfictre of o
amddiciraentfior athapningfthe mmmuae sgstemninafn adinial) rpreféfablyss mammal,

there | beneficial ,,effect fromreplacing the pbowel
gL Eer Y VS5t Bl O TS RRTRY. ST RESult in for example,
Chbrasit §e.§ PrbRvii biPh | i
stimulati oﬁe éa(|c:)ﬂ|c§ear é&g)nﬁ%ribg’gpgﬁcgﬁlgagk%%&? {I{/T{gg.%ﬁmency of feed
REilisetéon andfos aneererallye incraasedi oveli-beies (be.r ik eovierall health of the

. Q dmi ni st ' | at or,,. .
SRR 4y PTG o AR R 4 Rty o otrmined
i eleonindge bf HR PHOWME farafbRls RRGkhMpl Weidh$ d@tal fbﬂgl weight
est ahbl i shed successful nechani smfor inhducing |oca

¥R Refng @ Pasiive tdpteaminanty adertess dwdthl fightalotydwing a positive
P el e e 2B} SIS ThBh 11 48 R R Bmovement

iSl‘Jlﬂ?ing’le p(()siﬁg&;destetmihmit)‘lambkiblfrli&d (xgiﬂ@ eedmoet hgﬁ@g&if sickness being a
alr pe ., seq. an rally adm ni stered a enovirus
&%&&Fuc‘f@%ﬁﬁ?ﬁéﬁqi grgypméﬁ& etheyj ppmung imesdylater | pempesition or

PhatRettieH oRPaY N decPbifl 1§ 1H; g‘gﬂé

the maaeslles an?i gen. (I:\/anulgg (%% Eg%ftgg@gﬁ%g%@s%nﬁg may be

ragdeimung eshawet.hat oral |y admi ni stered attenuat ed

Mycobacterium m croti provides a higher |evel of

protection to an aerosol challenge with tubercul osis

t Advantapaslisly, SRImBURS HoR IR JoYn iR o8 (HhhSchcBHRal Kbilbositi

(2001) show};ed t hat feedi ng Wi toh p?apa.nes cedgr poalll en osition

3l pregens ayertioh eraynkecused te pendade antibidties ghat iardanentlyyused to
[0 - f pollen in oil. This was

?g@%@%ﬁ%%ﬂ%ﬁﬁ@%@g 5ed specific i munogl obin | evels

and a significant reduction in

The term “livestock”, as used herein refers to any farmed animal. Preferably,
livestock is one or more of poultry (including chickens), pigs (including piglets),
sheep (including lambs), cows or bulls (including calves). More preferably, livestock

means pigs — including piglets.

The present invention also contemplates the genera of the present invention being
administered in combination with known probiotic bacteria, for modification of the

cellular immune response.

Commercially at present antibiotics are commonly used as dietary enhancing feed

additives (or growth promoters) and are incorporated into animal feed. However, the
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- such as oral administration - of a suitable inmune

nodul ator. Suitably, in one aSpect of the present

| BUEH beciell tbSn@bdtics ageshmplbrt Banwbiptte maldlin®fal bkeof antibiotics
bacterium according to the present_ invention, may be

i canirgalchushardsn d Threless. A9 Badkebreanises efeptipealiamativeed

as a type of "renedy", preferably orally. Enhancing the

i mmune system The conpositions of the present

| Avierdtartiga @hithd pres&e dnventivh és thanit hegthersed {optionally together with
nmedi canent_. for enhanqing tge imune systemii

in an .\
aBPafkaninp} laiskangdsy pragti Teplesemept o HFtaHT ipquap%% fesdiedditive
apg/ j imals, which may result in for
e%%‘f‘g@e}gﬁﬁgﬁc ment (e.g. pronotion) of growth and/or

an increase in the efficiency of feed utilisation

and/ or a generally increased | 1 -bein i.e .the

B¢ Snong SHaH R SoHOSIBP OF DPam g g iy pisiets of the present
SHRLREIn mih Be QUBNBLbrdeR!d oA Tadditiv e RiRA tus6@fb Sfhance the immune
determ ned by one or nore of the follow ng paraneters

f eystamx.anpl e: wei ght data (with weight gain being a

positive determnant), alertness (wth full alert

bei ng a positive determ nant), novenent (wth

egghrget i ¢ novenent as opposed to | ethargi c novenent

being a positive determ nant) and sickness (with
reduced anount of sickness being a positive

dghﬁéﬁﬂ,r}ﬁg tcgmpa-%ﬁ(')ﬁ\sadclcgrdﬁ%gﬂ ﬁngg}h’e%gntr{%lgéﬂtﬁh%e u%cdnta nt:l%dlﬂate a

conposition o armaceu osition accor
t béllulasipeaineatsponse fr e ahd/fonpeventaranoay ITheasivulamitis envisaged
enhancer. Advant ageousl|ly, the i nmune nmdul ato

cob s eoBROBROTs iR 1o (9 PIESRbALYRIGN Ty ppgsed to protect a
PLaFE4! agaﬂx\éf" BE&&%}'H%% r YhE& ?)r(?%eésﬁfﬂ 88 SRELD! @ igagicular, the
t se

at are current to pronbte the grow h of
| sutgedtorith aTinedulatedncellitae howke responsesedy foerlessnsusedpgible to the

oAk TP g ol - Preferanly.

In particular, during cancer growth an unregulated increase in Th2 is observed.

Cancer is a disease that affects many people, with 65 per cent of cases occurring in
those over 65. As the average life expectancy in the UK has almost doubled since the
mid-nineteenth century, the population at risk of cancer has grown. Death rates from
other causes of death, such as heart disease, have fallen in recent years while deaths
from cancer have remained relatively stable. The result is that 1 in 3 people will be

diagnosed with cancer during their lifetime and 1 in 4 people will die from cancer.

Examples of cancer include bladder, brain tumor, breast cancer, cervical cancer, colon

and rectal cancer, adenocarcinoma, endometrial cancer, esophageal cancer, kidney



10

15

20

25

30

livestock is one or nore of poultry (including
chickens), pigs (including piglets), sheep (including

woOanray1978ows or bull's (including cal ves). Mr CT/GB2006/004780

preferably, livestock neans pigs - including piglets.

The present invention also contenpl ates the genera of

L r ENVRRL i dghfest ' myeloma, non-
¢ gﬁrﬁ&an a%ﬂéc%%nﬁvﬁﬂ t ﬁgirn g\%ﬁ&g’r ggril%t iC bgc?gffqig%({rﬁ% or d =
mpdilih's &ymphoned, ovdréancmhter) pancieatio nancen Ppestase cancer, sarcoma, soft
Commercially_ at present antibiotics are commonly used
Aissug; apd stqmachye ng feed additives (or growth

pronoters) and are incorporated into aninal feed.

However, theEU, is expected to introduce a conplete )
iaradditionhpersistent smokiog|lof deleaces, andt tols lnssessextpntpassiyg smoking,

ushandry. Therefore, .the m t.r b f LVEe:
36 drrne et B GripdRe’ OF e, ghif dully H GERpL fith smoke,
thGhatynxTBvaches, Ushsk, (sBépHagad layd tsegeadber A¥ wllganthese, distant
ani‘mal” husbandry Pracplces as a replacenent to _ . .
dinmpursysuel hs fhost gt thedddagye bladder. pancrepsoliver ddnptleiddpukaemia
The J nmune d r [t Uy s ;
T TSR0 P e o TERL 08 oL RER Bl
adeipdkiions ectopdingtd BRcresddi investioshenld be ddmmiserkd e smokers of

the i mune system Cancer Suitably, .the conposi.tions )
debasediman aiéempido mrdvse e TSt pél%ogéegle](@g{g) garcinomas associated
gioTe IR Scoasﬁﬁéjﬁg!' ar immune response to treat and/or

pre

revent cancer.” In particular it is envisaged that the
conpositions according to the present invention may be

used. to protect a subject against devel oping and/ or
CSHR e e B g AT BRI OA BF § TEITRFA t he
subject with a nodul ated cellul ar i mmune response may

be | ess susceptible to the devel opment of cancer. In
pSuitabtyy| the , caneeri mgy cbm oirellyrrelatad sancars: sl ay egrvical cancer for

| Qx%nep éc’.e\ﬂ}iﬁqaoap v%isilisngqg BE Ii)\oll%(ljd by theory, in some instances it has been found

that an infection caused by papilloma viruses, such as dysplasia of the uterine cervix,

precedes carcinoma of the cervix. Thus, cervical cancer is herein considered a
“virally related cancer”. However, the term “virally related cancer” as used herein

means any cancer which may be caused by or related with a viral infection.

Post-operative recovery. stress and infection

Following any major operation a number of situations potentially arise:-

Stresses associated with a surgical operation include one or more of the following:
apprehension before the operation, stress to the tissues due to the operative
procedures, the pain usually accompanying recovery, worry about the significance of

operative findings.
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since the md-nineteenth century, the popul ation at

ri sk of cancer has grown. Deash rates from ot her _
CHISERGE of @ﬁévé{%: éH%Bcﬁ&dr\%t it 88A%%on BATERhinBior fowards
recent years |alre eaths from cancer have renmni ned
rBatively stable. The result is that 1 in 3 people

oy el AR ol ML B peris o
c&g;g_g;wgélglaﬁg{emQI@%QBE it n tunor, breast cancer,

cefvical cancer, colon and rectal cancer,
adenocar ci noma, endonetrial cancer, esophageal cancer,

i d cancer, l.eukaemn a lver, can , s
S Eoiasies af HatBC Miiemn g B sismeal s RRF Bhein includes
QRO Stedss aPRbRfcdalilicaashedia. prostate cancer, sarconm,
soft tissue and stomach cancer. In addition,
persi stent snoking of tobacco, and to a | esser, extent

S§hve S : 3
R P2 RS oL SR B 4300 Rl it e Y GpAaHRand of the
oweRtdatoyinfectié Bcthe accolveryasomomrlopirdg peontudiesvioghospital\is also a
wel ] as these, distant tunmours such as those of the
Hﬁﬁh@?% bl adder, pancreas, |iver and nyel oid | eukaeni a
may be increase by snoking of tobacco. In the present
invention, it is envisaged that conpositions accorqing .
tA dombimatiesarftthéseviactbisoexposes| e tpatienirtiors sariss e pogential bacterial
shpkers of .tobacco in an attenpt to reduce the
SﬁgﬁﬁPQ&‘@¥ék'of devel opi ng carci nomas associated with
t obacco snoking. Suitably, the cancer may be an
adenocarci noma _or a nel anonma. Suitably, the cancer nma

Bl ¢ . My
b%inoé thel pagientds Apsnitalisade éncluds suph agtogieny hespitak-assedsted gifections

Ao B SR AR PP DR, Boemins o

CidSIRAvd Yexpast tHeOp@ient el pesm-repstiveainfetyions alme atooéxpbhiere of cut
uterine cervix, precedes carcinoma of the c rvig. ) )
Thesyes fochoyyed gpntenipc Opetationseqneihg lewerdimaks ag also subject to infections

with normal members of the gut flora.

Minor infections of the wound delay healing and increase the chances of contracting

more serious infections.

To counteract these influences, immune regulation towards Thl and a down-
regulation of Th2 a result of the application of the invention, should do one or more of
the following: increase non-specific resistance to post-operative bacterial infections;

aid in wound healing and/or reduce stress.
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"virally related cancer". However, the term"virally
rel ated cancer"” as used herein neans any cancer which

woayo7meiosaused by or related with a viral i nfeeCrmB2006/004780

Post - operati ve recovery, stress and infection

Fol  owi ng any maj or operatiog5a nunber of situations
POeNPERIdP 1& | se: - Stresses associated with a
S'CT_Q__&I cal operation include one or nore of the
follomﬁng appr ehensi on before the operation, stress

EEF tlgﬁ?%? iﬁ:‘%ﬁ}%%ﬁ g%‘%e ope er ;’? _n %i: SQP t’lﬂ)% term may

sis8Hefuse@neRinob RS rt@tthe\/&slf)drﬁé lni@l&até'dlﬁﬁ er ﬁirﬁﬁlgh afch a cell type.
stress are associated with the deviation of T-ce]l

Succe m@ponmasd@cmg ong ﬁﬁmvé% abhessarpiien of Ingrieykiy2 (IL-2), the

B Ohdoleee RN R A o)t ATS dff PicBEhaley, ofation of

RN aecdls, 9p'ehy othGETh BAFLCRRE! eveRET Athuyethet foARS Th1” may
as used herein includes the stress aSSOCIated

anchedst Felséedl(s) lap wal @i theommengresnanse(sx whigh S‘Fqbé‘seﬂ(sb groduce.
direct infection at the time of operation and of the

wound to infection in the recovery roomand wards

Athe Q6rmt OTH2E @Y ib& hasinl refdrs ica ayr® d-hpilmb Iceﬁn(m) The term may
conbi nation of these factors exposes

h
Sbro hsmtstl DB 165 18408 EApaRSe hr e b or TaRmEh such’a Eell type.
? NEG b %nﬁeaﬁ:bfp:{ clid® RSPt '0? sebREbH 3¢ Ilﬁéi@alkm 4 (IL 4), the
o AR osp a -assocl at ed ections as those with
EBéretic bf Ma splesi \&hamﬁmﬁtlamh;almmapﬂm smreMmoﬁhﬂSl&):km -5 (IL-5),

Operations on the bowe] ex ose the pati t 0.
%Iﬁﬁlsﬁé@ velpoficall delermingn (Ql?ﬁ@@gSg@p ocgites ipcrease in levels of

4 1ﬂ1% lobgl WELELANHE Hicod &P&s 2118 irPihe H60d, %Y"%ﬁy other Th2-
i

I ect to Infections wth nornal
I’@ﬁﬂb@lﬁt@d @\fent hEJLguiheftérm “Ch2’ may include Th2 cell(s) as well as the immune

]

response(s) which such cell(s) produce.

It is known that various conditions may result in or from an unregulated or
inappropriately regulated cellular immune response, in particular in the activation
and/or proliferation of Th1 and/or Th2, which if left unregulated or inappropriately

regulated has been found to result in one or more detrimental effects on the subject.

In particular, such an unregulated or inappropriately regulated cellular immune
response has been found to occur following vaccination, e.g. following childhood
vaccinations, and is thought to result in conditions such as the onset of allergies, i.c.
allergic dermatitis and allergic asthma. By way of example, Lewis D Curr Opin
Immunol 2002; 14: 644 report that Th2 immune responses mediated by the secretion
of IL-4, IL-5 and IL-13 are key in the pathogenesis of atopic disorders, including
allergen-induced asthma, rhinoconjunctivitis and anaphylaxis. Although such

responses are downregulated to some degree by conventional specific
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M nor infections of the wound del ay healing and
i ncrease the chances of contracting nore serious

wonbwariwss. To counteract these influences, | FOWMEGB2006/004780

regul ati on towards Thl and a downregul ati on of Th2 a
result of the application of e invention, should do

GREnRlothERArY, Othist gpro@éﬂ QW giy  ipafiaBigSEffdttiRe sREChdsi £ substantial
resi stance to post-operative bacterial infections; aid

|mslqm¢dyerseaﬁffmt§ Meaply trafeging cler gtm@a@thwrananmogézlalss and for

The term. Tht' [

Thh S e (el 10 B S 1 e oF 4R ey model,
tlﬁclh&iﬁagrthé aoivhf%gﬁl@.ﬁm o E‘hﬁ&@bp@hﬁﬁ b9ythe inductions gﬂ repubdtorst T cell
cell type. Such a_response nay include one or nore_qf

ta¢EviBe Ma2i th Tovl Iﬂﬁ%né‘PP edpvigtion, (HhL grossiegulatign ¢ iy immuve

ShoblE 9608, BV byl Bhos & o gy Al

Qtdtlerna Tnimunas 2002 a8&d5834/-9hte.xafﬁlinﬂ whethert &GO V'Ehctlhatmyof adult
|nclude Thl cell( as wel | s ,wmuneres on S

VIFRLIERS STitth a%@p%(%ﬁ%aﬁaﬁe@d ﬁ%g“f isfasonys slinically sl . T was
hs%'b%r{héteﬁﬁﬁsv Bindtidy H@pr%v% hekRghctRal And(r-gﬁ&)ed m&Bcation use in

term may a e used herein to refer totheresponse
reghiilta tveith byoderate-tr-svgte ssthinaa Tois| MGlgxpetlorSm:als gecompanied by a

| ud t.i f
| eBRrRg R e Sptie PR tesrros ot BAG efrip@bmight be an
Vatdcags tlid%p%ﬁﬁ@ %d@lﬂy'—agqjﬁl%t adth@a S §/6h HdreRn Of Allergy Clin Immunol
Interleukin-5 (1L-5), increase in |levels of cel

d202; HPH23- go:)u(t]g[ggot;xe dessibibisn @@ytpgglongqqicm@‘@g@al isfress associated
| e\/tﬁl %qed@c%?%lr o%#ﬁﬁéfz sbdrOfdn | cg h&ff toﬁ)lg &gvelolpg%ge jmune

I o} or ~any - assoc

es»y@tbtn -Téupscialln THIETHD cdlh 211ffﬁ’ayt1atnml wﬂ&:hThﬁycﬁirthes)m@&se the
wel | as_the inmmune response(s? whi ch_such cel‘ﬁé
pruserRtidility fo ashp aughatopyin geaefieally reeisnospd gt \yﬁ

result in or froman unregul ated or inappropriately
regul ated cel lular i nmune response, in particular in
t Ineadalitidny ah uoregalatbdar ipappropiriatedy repoladdd dellivlzamiiome Tésponse has

V\lple%hol;starveﬁf& unr léllsg tp(recgjgrgsrsu)lnna?rgrp%ci atr edui{ing cancer growth an
unregulated increase in Th2 is observed. By way of example, Maraveyas et al. Ann
Oncol 1999; 10: 817-24 have studied the efficacy of SRL 172 vaccine in patients with
cancer i.e. advanced stage IV (AJCC) malignant melanoma. Induction of intracellular

cytokines (IL-2 and INF-gamma) in peripheral blood lymphocytes (PBLCs) from

these patients was assayed and correlated to clinical outcome. It was demonstrated
that SRL 172 was effective in inducing intracellular IL-2 responses in a significant
number of patients with stage IV (AJCC) melanoma. Stanford et al. Infernational
Journal of Pharmaceutical Medicine 1999; 13: 191-195 report that there is increasing
evidence that effective anti-tumour immune responses are likely to be mediated by
type 1 cytokines. Recent investigations indicate that heat-killed Mycobacterium

vaccae, is a reliable Thl adjuvant and preliminary clinical trials indicate beneficial
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regul ated has been found to result in one or nore
detrinental effects on the subject. In particular,
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cel lul ar i mmune response has been found to occur

foll owm ng vaccination, e.g. f511ow ng chil dhood

\e@feCis At nPRRomANshd SarlcBP 88 he t Prdsesdll dnd Mus@ndi Mo Sextensive
such as the onset of allergies, i.e. allergic

dentrelldd stediesrate anirently heingseondacted(p eoafirm thesg Amdings.

Lewis D Curr Opin Inmmunol 2002; 14: 644 report that

Th2 i nmune responses nedi ated by the secretion of

| Asi fnrebitaRdasi?Andppropkihtaly @edisted Bellular ipatlegesymss haf also been

atopi ¢ _di sorders, including aIIergen-Lnducedﬁgsthna, .
rbisered ejuning tinfection aadopasRepary ghropic MIEFRRTyHOE sxpmPple during
r espanses ,afl r t y - d HIV
SRR oAt RIS LA e S
anfetionbd alding slldrgies.i By amdonhesanapls UBsticink | Siearer §M dinmunol
adverse effects. Many strategjes. f innugothqégpe tic. h
phasigniP8xs E4Zam'¥]oprqpp§%fl}?§ﬁt 10, 8 SEIGR B 3 Ygp 1 the
b&{%ﬁ%‘%ﬁ inPiibhe i & SMeafRURSuAbl BIOYO9EDEE! 69-73 show that
i nc i ng the downregulation of Th2 responses by the .

i MDspéocific el medjated immynify aely bedbe maint gorreleior afpratgetion against
i ymune, devi ation, Thl crossre i.on of Th2

KD eaon By P ToRTE O b LS D ST ea Dot NC er al.
%ﬁf&%gﬂr%f‘oﬁ&%ﬂw It R vhERIER Bur 269 2002 84: 19848 Sialuated
exan ned whetheér BCG vaccination of adult patients
vinrhurzghdrapy, a2 Theana 9 doips e aetiphegilcbloed dggein chyonic leprosy

clinically . effectiveq.,lt S ) tha
VRREPT A SIPISTROOR 6T Pﬁ%@k\iﬁ%dnc i c@ﬁ@ rggugféd It was shown that
nesthE@Sth@Bpy SAvéd 18dibhths vdatlierreigatfaaetly dmpawed eblood flow and
asthma. This anelioration was acconpani ed b

a

stepiperatiare dermation, i Eullyniggated, Pb@ﬁ@n?@{msw@@%{i ng t hat

BCG vacci nati on m ght be an effective therapeutic

nodal ity agai nst asthma, von Hertzen J Allergy CHn .

| MeEotaingRO0A 2l 90f BR3plesentt iriverdort e tposwiteitd iang estatdish the

prol onged maternal, stress associ ated wi th sustai ned .

O5eEEIAEPY Of crellnLes AEWIBF EEIPGRST, SRR B fiscipegiion of modulation of
dey el QRIRITHITUNSRY 3 164) S0 CRPRE Thhé Th2a®@) bffects of th
PN RO R 08, SBPEE LT Hfase) it of e

further increase
unregulated or inappropriately regulated cellular immune response.

Suitably, the use of an immune modulator composition and/or pharmaceutical
composition according to the present invention modulates the Thl or Th2 response,

i.e. a Thl or Th2 response that results in, for example, tissue damage.

An unregulated or inappropriately regulated immune response may play a role in the
establishment of disease due to the fact that some diseases cause shifted Thl and/or
Th2 responses. Accompanying these atypical Thl and Th2 reactions are a series of
abnormal inflammatory responses, which may take part in the mechanisms underlying

tissue pathology.
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has been observed during di sease progression. In

particul ar during cancer grows$ an unregul at ed

increase in Th2 is observed. By way of exanpl e,

Maraveyas et al. Ann Oncol 1999; 10: 817-24 have .
sBy diagcbftdxemple onigcthe alon®RE nixiulaferceimpositionrad/as mhgrmaceutical

T Tl AR ATl P TR bgoe o
aRdud g B RIth ebviRSihffia iafludicePdor HARTHE vhaSers PRI Ensurate

fromthese patients was assayed and correlated to_ .
civithimedero lif oney countorast the ripflasnca wof drepfagnt o anjipfeciipn (e-g- 2

effective in inducing intracellul.ar - in, .
Sy Fecite, e RoF SR e g e fs iRy Tipgglasis, avd
NRix8plafRosisHt Aidf @' tHe GinmtinolopivhE brdrinalitids deompahying an infection,
Pharmaceutical Medicine 1999; 13: 191-195 report that

t $fease sushi asc feraexanepleyinaion CEURRaTTesS:f Ryehepgcial stress and chronic
anti-t | n i - 1 - Oallerci

ol ATt VPSSR JRARG Ao Uk o, TR i
t Beaki€ia (edebinh ) dndghgtietic tlevcky allargies &eplantscomtace bi migesion, stings

Thl adj uvant and prelimnar ‘fl inical tri ajﬁg [ ndilcat €. does f
berfeth a5 actdlefapgtiasech S%Sa%’ryrﬁl, ergifg) tQ Hisech D5 ¢ feh as midges for
PiREHAL %ﬁ?ﬁg&%gﬁmﬂ’%&@ XRBS ML irf B! h&esICOPP%nd cancer

are current g conducted to confirmthese
f {forliexample Anelamomeg ot adedcarinomapproprinane Fystene dubalaeed (¢.g. an

SRS b e a0 g
eXATUR afY ﬂierléldé}l}@?d:ﬂ%?sﬂ@pdréﬂ’@rsﬁ@é@ﬁdﬁnosﬁ-@@iﬂ[ﬁ&tiﬁf&sﬁo&
els

| eprosy, visceral mani asi s and H V infection and

during allergies. By way of exanple, Cerici & Shearer
| Today 1993; 14: 107-11 propose that a Thi

fﬁiﬁé@ﬁggétch is acritical step in the etiology of

H 'V infection. Clerici & Shearer Imunol Lett 1996;

51: 69-73 show that HTV-specific cell nedi atgd .
i rERgriEparatign BE vepEner PRICKOPOIEAIRT e BF MAre SURIARASS as an active

F 15553 0 Y, SR s

as injectables, either as liquid solutions or suspensions; solid forms suitable for

solution in, or suspension in, liquid prior to injection may also be prepared. The
preparation may also be emulsified, or the active ingredient(s) encapsulated in
liposomes. The active ingredients are often mixed with excipients which are
pharmaceutically acceptable and compatible with the active ingredient. Suitable
excipients are, for example, water, saline, dextrose, glycerol, ethanol, or the like and
combinations thereof. Alternatively, the vaccine may be prepared, for example, to be

orally ingested and/or capable of inhalation.

In addition, if desired, the vaccine may contain minor amounts of auxiliary substances

such as wetting or emulsifying agents and pH buffering agents.



Eur opean Journal of Vascul ar and Endovascul ar Surgery
2002 24:202-8 eval uated i nmunot herapy as a neans of

wonp7awiaryg peri pheral bl ood flow in chronic | epCo&B2006/004780
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patients by adm nistration of heat-killed
Mycobact eri um vaccae. It was ghown that imunot herapy,
given 18 nonths earlier, significantly inproved bl ood

fl ow and tenperature sensation, in fully-treated,
ADMINISTRAPIONY patients. Accordingly, an aimof the
present invention is to pronote and establish the

regul ation of a cellular inmmune response, including
RBidaBYUlaabhitia vNddtainhine (B abhdal advda® of N2.vabdine, immune
such a"way so as to overcone the negative effects of

trhedulatpe gorhposiipnoand ptmg?ﬂ@qyﬁ'ﬁdt asmposidign vaiel Vel b anes suitable
Bh A SediFRBR S Bicer Ahd, o) shIowitR o hed TGP RA response of the

irtpa€iBnta (e Iddkals belokhere Rk eaphty oftheakerage case. There can,
nodul atés the Thl or Th2 response, i.e._a Thl or Th2
T

red spBrs.derindividuakipstences wherghighsrardpwer dosags ranges aigmerited.
An unregul ated or inappropriately regul ated i nmune

response may play a role in the establishnment of

drefepstty, dbieadtanl idbsagk aledt id tset] resnite indinddmabtoxizaty e the subject.
shifted Thl and/or Th2 responses. Acconpanyi ng these
atypical Thl and Th2 reactions are a series of

a0 (;FR# YRS P B ck injection.
in t%e Osci: elllhi sns gfnegg?ﬁéi ng tﬁ?g%%\gb%at ho?’%%?hﬁ’ &%ay ’
OFhee xcomyosition| wayt fve ifonmnatedrotul avtamteminpusmsﬁl% nintramuscular,

and/ or phar euti cal, conpositi,on accordi 1.0 .t he .
St ot SRRSO B AL S iadering] & fraadstual agipiiistggtion.
reduced contact with environnental influences (for

exanpl e, antigens) comrensurate with nodern life, may
cBuitebly dist comtmosition|agerrdingdp the rasanb vertionsmay he adminstiered at a

(e.qQ. parasi tic.infectd ch, a6 6_
0" L SRy B S ordn AOR ety 0

t DxopkasheEnEIms .raﬂéi @¥erl hord pretarahly gioEaIr}O?a bfga?jmﬁisi tliypically, the
acconpanyli ng an 1 n ection, stress, suc as,. ror
esQmpAsEIoTAEPRrA g ta (hrptssqns davenpiey B Qs crEMisierdad aggge of 10%
Cmg%ght%ria for human and animal use.

If the compositions of the present invention are to be administrated as immune
enhancers, then 10° — 10" organisms per dose, preferably 10* — 10" organisms per
dose, more preferably 10° — 10 — 5x10° organisms per dose, and even more preferably
10° - 10° organisms per dose, and even more preferably, 108-10° bacteria per dose for

human and animal use may be administered at regular intervals.

As will be readily appreciated by a skilled person the dosage administered will be
dependent upon the organism to which the dose is being administered.



stress, an allergy (e.g. asthma including asthma,
allergic asthma , hayfever, allergic dermatitis

woleow@mte)s anaphyl acti c shock, allergies to pl 2a1/GB2006/004780
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contact or ingestion, stings - such as nettle and

I nsect stings and allergies dpo insect bites -such as

Pl 9& Er%feaﬂ GRhtdel HG%S by WhigglivespuUS@ScHaMRRE  including
I'tch 1n horse heaves and cancer (for exanple
nmbetivontipid rmmmmtaxs&cnomd)posqnes, nwmn@olwsqm lipofectin, cationic

an St n n dr
e st & A5 b B R B R ST S Fneoefll 98 routes
tthe sRhd@lividdy: mRBkhnRRS iR RfJeatit Vi Sot Qﬁﬁteﬂnfb mucosal, nasal, oral,
post-operative infection. VACCINES The preparation of

\patsmtenals gastroisttestioal; tipicab e seblingyplorodigbst ances as an
active ingredient(s), is known to one skilled in the
art. Typically, such vaccines are prepared as

iTHeastna Ph@ainigéredreinchgles batistnat dinitedotosdedivery by a mucosal route,
suspen3|ons solid forms SUItab| for solution i

Jos pemnlerasianaspl yupyopasreso! for mhplaten %%mgpgtgﬁls golution; a
&La?éﬁ%r Aeoufd? svhgfee@é'}fv@%}’ ;%‘nbyma}{ ﬁeﬁﬁbfégfoﬁﬁu Lksdtf b€ dor Bkample, an

i Ve 1 ngredi ent encapsul at e [l posdnes.
Theawnbis intrangrseulbe iMteadarmal of sebrutdneeas miiteh exci pi ent s
whi ch are pharnaceutically acceptable and conpati bl e
with the active ingredient. Suitable excipients are,

];%atﬁ *R) SdmBaLiskd” sRhhdBat SR 6itE QARG tint IRk histration of each of

, or the I'ike and combi nati ons thereof.
Abe (adjmaamtv(s),}a,ntlng)\/agh‘wmmtxmylcUktqﬁn@mﬁ(éh of ther present invention

exa be oral | ste na/or ca I
AP i ioq Aoy o R ARy RERGRE if ke Thus
CRR R ke dﬁtl@@ﬁ(smtﬂaﬁ@vaﬁf(s)&ﬁ%y bé adiifintstdied athe sarse! mn&ﬁt in time
wetting or enul sifying agents and, pH bufferin

aég)drﬂtéh%mwﬁ@rmrﬁ myrlgﬁoa@ama»ges B pigigistaring tgf pptigen(s) and/or
g%%%%énfl gifeatec 1 n,pagigé)%? a g?fg%g&q é afl O nt él@@&ﬁ the adjuvant(s)

arnaceuti ca mposi t
V\mlé?ihtigehqs) ﬁﬁi/ﬁ@@ihgﬁnﬁbtda’@lnﬁufanf(s)amdl adﬂlvnn‘(ﬁs)ahaﬁmmdmtdehvered

a%gth!e tsax\lllme dleh\\/e?{r )x//el\],l\ﬁclteh z}nrcllethcz;1 %Iemgen s) and/o? r;.gtléeenﬁg 8Qt§r%1inant(s) and
adjuvant(s) may be coupled and/or uncoupled and/or genetically coupled and/or
uncoupled. By way of example only, the immune modulator composition according
to the present invention may be administered before, at the same time or post

administration of one or more antigens or further antigens.

The antigen, antigenic determinant, peptide or homologue or mimetic thereof may be
administered separately or co-administered to the host subject as a single dose or in

multiple doses.

The immune modulator composition and/or pharmaceutical composition of the

invention may be administered by a number of different routes such as injection
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particul ar patient. The dosages bel ow are exenplary of
the average case. There can, of course, be individual

wonsw7anoes where hi gher or | ower dosage rangesPara&B2006/004780

nerited. Preferably, the actual dosage that is used
results in mnimal toxicity tg the subject. The

g it ﬂ%%lhff&g)ag{}nt%ﬁp siicaRHBbus nYIﬁfHdEI:_JQHalr@M Pframuscular injection)

nistere Ifect 1 njecfion. The conposition nmay
hgtrfrasatyiatesdl, b, ipaa-eagiealairethralbasehlar Admindshasiond ar |
I ntravenous, subcutaneous, intraocular, intradermal or
transdernmal admi nistration. Suitably, the conposition

) hSRGAbn,| SRt Ao TRYbyDR BB IMbR! Referabl

gﬁagﬁggggng?:%%%ﬂ? 101?B%rganisns, pre erébly 104-16?0 d
ahejanjécsion is mtraderprabf er ably 106 - 10 -5x109 or gani sns,
and even nore preferably 106 - 109 organi sns.
Typically, the conposition according to the present
I PNRMUIRNIIENe RReRBiiNentieh,e dd@inidratios eisoby 1418-ordlP acceptable
bacteria for human and animal use. If the conpositions
cfompesitiognesent invention are to be adm nistrated as
i mmune enhancers, then 10 -10 organi sns per dose,
preferably 104 -10 organi sns per dose, nore preferably
124 vacdiflationSkd 0Ompoitdti camebenrovided & 0.4 0vmh ofrueous solution,

preferably 106 - 109 organjsns per dose, .and ev re
prrefeeabhy byifered ghygologisal stins: 5'&? aRBERSIFEH PRLARER IR GOr Sxample
| BRtaddif iAdMTRE SfREi ABGUAThel AVERHIEA & preferabl
@\%ﬁ{'ﬁd e :@écl i/cgléppréi‘i;ag%]gg agi:/oa Skil | gd person _t%rg ey
dinjewd iatadaninallpr Slight $welbeg depenbiess, sopotimeshelso itching may be

R e b o R A B B
RSN d36 bl BbhfhideRbg Fhds@ Rkillel Bh ther®icth Alledwn manner.

transfection, |iposones, i nmunoli posones, |ipofectin,

cationic facial anphiphiles (CFAs) and conbi nations

ggﬁﬁﬁ@&@ﬁﬁg even viral delivery. The routes for such
chani sns include but are not limted to

mucosal, nasal, oral, parenteral, gastrointestinal,

_topi cal , or sybI‘inggual” routes. The ter,rril"a mI'lni st r%g"into an

i As| urgd shasein, a8 Tasflgen nineans @8 ety vighigh,when niEredun

r %%nocompetent host, modifies the production of a specific antibody or antibodies
that can combine with the entity, and/or modifies the relevant Th response, such as
Th2 and/or Thl. The antigen may be a pure substance, a mixture of substances or
soluble or particulate material (including cells or cell fragments or cell sonicate). In
this sense, the term includes any suitable antigenic determinant, cross reacting
antigen, alloantigen, xenoantigen, tolerogen, allergen, hapten, and immunogen, or
parts thereof, as well as any combination thereof, and these terms are used

interchangeably throughout the text.

The term "antigenic determinant or epitope" as used herein refers to a site on an
antigen which is recognised by an antibody or T-cell receptor, or is responsible for

evoking the T-helper cell response. Preferably it is a short peptide derived from or as
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for exanple, as a nasal spray or aerosol for
i nhal ation or as an ingestable solution; a parentera

woaui7d7wigre delivery is by an injectabl e fornPCEGHE2006/004780

as, for exanple, an intravenous, intranuscular,

i ntradermal or subcutaneous oute. The term

; 'efda“k). | on. veP e t RemSi 16 ABS tihieRddd to include
ggérarioni S frgg{jgd{r?ﬁ ?n each of thee adj uvants(s), antigen(s)
ghabpeptides agbedrbolydtate epitepes.( The termtdleo pekidesmmoditied sequences

PEHIECRTE AT T Ram TR T -
apldfaen(s) and adjuvant(s) may be administered at the

same nonment in tinme and at the sane site, there may be
advantages in adm nistering the antigen(s) and/or

ntigeni ¢ determ nant.s) .at di ffet b 0B t.0-
3 i Sfnfectic g e G Ryt ¢ sl ERi Ak licin of the
%m@ét%us%géﬁt%ﬁwcﬁﬁé%mm&ﬁmsem adj uvant (s) may
even be delivered in the sane delivery vehicle - and
the antigen(s) and/or antigenic determ nant(s) and

dj.uvant > « e ; | Pnini
SRRy OB PEpfgieS vEER s L DR RRICAD dninistered to
EARPINAIaakYs t6 heevemmdoeclomderdtasdHr @ordjtos] sidnas by stimulating
according to _the present invention nmay be adm ni stered
tepigeteve IRMYHEY- sane tine or post administration of one
or nore antigens or further antigens. The antigen,
antigeni c determ nant, peptide or honol ogue or m netic
t A étlepdpentiy” vecchminisn yhenined whinbaisaadshipistered to individuals with an

co-adm ni si.ered to the host.subject as a.single d
ST RBGPRIBTS. Wodelioe e PIEHE Mo RPnC ShpSs tprosgte the
aph IRGELis6Rlen6aTaRd édr@Ricd the invention nmay
be 5%%?§@§¥eredaiy ginunber of different routes such
as injection(which includes parenteral, subcutaneous,
L&@@@§§Q§ﬁ$ and i ntramuscul ar injection) intranasal,

> al, intra-vaginal, urethral or ocular
admnistration. Preferably, in the present invention,
adm nistration is by injection. Mre refer%
i Bl dernbriadjgvant pagispdglerein means an entity capa

participating in the influencing of an immune response. An adjuvant is any substance

Pel ¥)f tarlllgmenting or

or mixture of substances that assists, increases, downregulates, modifies or diversifies

the immune response to an antigen..

The immune modulator composition and/or pharmaceutical composition according to
the present invention may comprise one or more adjuvants which enhance the
effectiveness of the immune modulator composition and/or pharmaceutical
compositions. Examples of additional adjuvants which, may be effective include but
are not limited to: whole cells of a bacterium from one ore more of the following
genera Tsukamurella, Rhodococcus, Gordonia, Nocardia, Dietzia, Mycobacterium,
aluminium hydroxide, aluminium phosphate, aluminium potassium sulphate (alum),

beryllium sulphate, silica, kaolin, carbon, water-in-oil emulsions, oil-in-water
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Preferably, in the present invention, adm nistration
is by an orally acceptable conposition. For

woaowinis7s on t he conposition can be provi ded i RCO/GB2065/004780

0.2 m of aqueous solution, preferably buffered
physi ol ogi cal saline, and admgsni stered parenterally,

fQr 8% | r 2 OCHAGRLLIAN - 1igiAe W aCChHRebacterium
g %%lﬁghﬁ%&%{'hg%ehggﬁﬁ%ﬁeﬂ s preferabl )llﬁl nj ect ed@ .
ipak-wiuel g Prapionpba8erigit acee), | Bargetalid meetings sMysalmstarivgs vaccae,

also itching may be _found at .the injection, site,. The e
e betiotn eShs RTBROTEREOUSe SR, HEAls gy b solecitin,
Qe ahd ?I, Ak Qieh RS iRBhERiS 8 Gl YinfelO@En 3R} bdpRein, Miposomes,
the ar ANTI GENS

In é nown nanner . As used hqreln, an
"levinigela DRAErdexdmangehlocksd vbpodymenstosrothert syothetie cedjuvagts. Such

an. i nmmunoco tent host,. dirfies the production
SR REHSE sl TS BRI O Behp Merek
t&&cf,u%ﬁi 6y gv@ftqt/ 2hd @ﬂﬂ;ﬁdnz§ Thd1€ RaBivay,aNt].)Tbr Reapdfss tcomplete
such as Th2 and/or Thl. The_antigen may be a_ pure .
sAdjsvamicand Gomplete Adljwant &Bsfp@rl@ggramn%o DgbPi. dfichigan). Only

particul ate material (inecl ud] Il r CR— h
ittt ol =Barqed oy M 88, Souoffie bher aduvants, suc
| AALUSREaARY efdthplaHafe dBéH gorbveddet dinitabaidls. cross
reacting antigen, alloantigen, xenoantigen, tolerogen,
al | ergen, hapten, and inrnunogen, or parts thereof, as
I SR A | ey ofBbatRRER HEMM réigh strain of
SR BT SRR AR BT ARSI of d ek HRR RERTE 1AM <
" Bptolgenir-unisHuense nant or epi tope” as used herein
refers to a site on an antigen which is recogni sed by
an antibody or T-cell receptor, or is responsible for
OlileNgt t1Gs Tnb%hRBAt BRIA vhESRANSich hRf @kéttallyi DNIAS s@juences
short péptide derived fromor aspart of a protein
amttacheh to igoldepaticleh @nd evhich sralfisest inte dhelskint by ankdligge gun, are
gl ycopepti des, and carbohydr.at e epito A LR .
oot a‘i‘iﬁ’&idFﬁ%‘?:IY §¥ﬂff8ﬁ§g‘§‘ﬁ‘8f°° firi3R yogggy RRE DA Gaccines
cas hefednad Q%amiolﬁﬁl vt abBpsReRolsasomlahcwith a further aspect
ol e

recogni se the ] ... .
of the present invention, the immune modulator composition as defined herein may

suitably be used in conjunction with such DNA vaccines to augment or participate in

the influencing of the immune response.

PHARMACEUTICAL COMPOSITIONS

The present invention also provides a pharmaceutical composition comprising a
therapeutically effective amount of a whole cell of a bacterium from a rough strain of
Mpycobacterium obuense and optionally a pharmaceutically acceptable carrier, diluent

or excipients (including combinations thereof).

The pharmaceutical composition may comprise two components — a first component

comprising an antigen and a second component comprising an adjuvant thereof. The
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organism It is advantageous if the antigenic
determ nant is an antigenic determ nant of the

wonbEemrioss agent whi ch causes the infectious BCTEBRE06/004780
A "preventative" or "prophylactic" vaccine is a
vacci ne which is adm nistered4to naive individuals to
BRAVARd Svad OpstRpdnedl @ay Obsli Heldvereds sigfuedttallyy simultaneously or
stinulating protective immunity. A "therapeutic"
vegetheneandsvan by different gRmEHstraioBdptEs-st ered to
i ndividuals with an existing condition to reduce or
mnimse the condition or to abrogate the
iSublep dichaltipeh aady evnsks ergendsredfwitlie therhditt fissnes as part of a
ADJUVANTS The term ' adjuvant', as used herein peans an ..
difensey Prospsh| 4083 ZgRR PN Qﬂ&ﬂaﬁaﬁpp’c ?pbaatcﬁﬁ’ﬁﬂﬁlf’sf [p& parasitic
'iﬁ‘{)&sﬂ)ﬁg &t Hﬁ?l Rl ADSHRY E%le'égéﬁgﬂlstﬁe 1786he@ Ahty 8 shrdss Pdtein or a
substahce or mixture of substances that assists,
imoweaswigen.downr equl ates, nodifies or diversifies the
I mmune response to an antigen.. The i mmune nodul ator
conposi tion and/ or pharmaceutical conposition
A PHHAShAcd RBPoSBBAY mia§ WRYot AlimAR Yor GAIFRA] I B8gcOHChifian and
nmor e adj uvants which enhance the effectiveness of the
iveteninerynouediginor aodnpalli tyrdeallan dyomprishaemacent i el more of a

C ositjons. Ex | es, of additional adjuva | C .
FRPDReb S, oA e e e 3R oo gl pegirs or
@lubsts Ofor ¥hbapéRici 4 breOMellNEn®e ifithe gHaribBeeutical art, and are
fol | ow n% genera Tsukanurel | a, Rhodococcus, Gordonia

or

Nsearttgia mwml%\,mm@a@pférﬁ*hfﬁmaﬁuuﬁ@lnM?ﬁq%s%ﬁk dablishing
u ' : ' . ..
L I R BaL s S RO BERARAMLPIRE, cxcipint o

\gahlent- ba(ijh bkl sebsrtdds wdthsregaid td thenvddtendedutomite of , adminiaimgtion and
i peptide, bacterial endofoxjn, |ipjd X, .. .

SRR RRABRGYHEH AraRlRe-( Phe Biwc}m?ﬁ%@{calr PURROSEPRS fay comprise as
By 48 Lgdition RE! sy, MUpRRAct 8P hYPGEABle binder(s), lubricant(s),

suspending ageﬁt(s), coating agent(s), solubilising agent(s).

Preservatives, stabilisers, dyes and even flavouring agents may be provided in the
pharmaceutical composition. Examples of preservatives include sodium benzoate,
sorbic acid and esters of p-hydroxybenzoic acid. Antioxidants and suspending agents

may be also used.

There may be different composition/formulation requirements dependent on the
different delivery systems. By way of example, the pharmaceutical composition of
the present invention may be formulated to be delivered using a mini-pump or by a
mucosal route, for example, as a nasal spray or aerosol for inhalation or ingestable
solution, or parenterally in which the composition is formulated by an injectable form,

for delivery, by, for example, an intravenous, intramuscular, intradermal or
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Mycobact ei um obuense, pol yri bonucl eoti des, sodi um
alginate, lanolin, lysolecithin, vitamn A

wonbeEroreaki ns such as interleukin 2 and i nterl| eakiaB2045/004780
saponi n, |iposones, |evam sole, DEAE-dextran, blocked
copol ynmers or other syntheti gsadj uvants. Such
a avai 2,160 r s v ioned to be
b B o Ak s, eSigne
Jenvaed/by both routBahway, NJ.) or Freund's Inconplete
Adj uvant and Conpl ete Adjuvant (D fco Laboratories,
Detroit, Mchigan). Only al um nium hydroxide is
‘H’%ﬁ\ﬁgﬂ' Ble Efé@?tﬁ #%6ntionCIR Rfrmub@oRtiBesf Rfictibd fsrm. More
such asM vaccae for

exanpl e, have been approved for
@réfaiabhyl the foratuatioBus instalgrmallydnjgefpdivant may be a whol e
cell of a bacteriumfroma rough strain of
Mycobact eri um obuense. In the art, it is known that
PNYeMAGE iHCthe Wibseht dheerRpReihd Aolniulblivh sequaneedly acceptable
attachéd to gol'd particles and which are fired into
tdompekitinnby a hel i um gun, are efficient vaccine
delivery systens. Unlike conventional vaccines, these
DNA vacci nes do not require a traditional adjuvant
CWHBIRNBS hedht iaCks daiegednntibosally dirblhgr thesmetdintebtinal gnucosa, it
present invention, the inmune nQdyl at or _conposition %_s £
chpuldere #hie ép remein siable dBTye FentisEroysh g masReinfestial tract; for
wi.th su Cceine 24 Cd I 434 and
(ol 10 s ARl 1 BHGTRRL iR e 2P P
GeNRe! to iNRtdrgentffess of bilavent i on al so provi des a
phar maceuti cal conposition conprising a
therapeutically effective anmobunt of a whole cell of  a

DRGLE! fRcbfige) AnE OpBlimaledicn huyabactehl b8 abnsecd by

a pharmaceutical ly acceptabl e carrier .
dinhaletidn, on thextoirmi afiet suppositdry @i pgssenrivmeallyoinsthe form of a lotion,
t hereof). The pharmaceutical conRpositj . 0 '

t ut%%@ﬁ@n?@%}erg Of | P%{ngcpg ST, Dyuse bE Qghmtcﬁ, ORI $fthe form

of tablets containing excipients such as starch or lactose, or in capsules or ovules

either alone or in admixture with excipients, or in the form of elixirs, solutions or
suspensions containing flavouring or colouring agents, or they can be injected
parenterally, for example intravenously, intramuscularly, intradermally or
subcutaneously. For parenteral administration, the compositions may be best used in
the form of a sterile aqueous solution which may contain other substances, for
example enough salts or monosaccharides to make the solution isotonic with blood.
For buccal or sublingual administration the compositions may be administered in the

form of tablets or lozenges which can be formulated in a conventional manner.

PHARMACEUTICAL COMBINATIONS

The agent of the present invention may be administered with one or more other

pharmaceutically active substances. By way of example, the present invention covers
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conprising an antigen and a second conponent
conprising an adjuvant thereof. Thefirst and second

woanpoierts may be delivered sequentially, PCT/GB2006/004780

simul taneously or together, and even by different
adm ni stration routes. Suitalgéy, the antigen may even

SRARAIBNE br¥qukhfaltRemaEd  WithSate SmAsnd diddulitordcomposition
| sease process. Thus, antigen may originate froma

aad/oe phaimachutital compasiten rpeording 49i tha Prefeniyiyepiion and one or

subst apce .rel ease .from1.h I SS| h a_ sStfess

HBE eSHETYAS ﬁnﬁfggﬂfs’aﬁf]fl ]'garl]l.g’ 'tsé%%ﬁ%#%ag eu i%s:\l fL233 or other
CRAROREHHQNS abfve fiBsthide(f)uman or ani mal usage in human

and veterinary nmedicine and will typically conprise

any one or nore of a pharnmaceutically acceptable
j | { arrier c ; rdf8hsS s¥stan
3 YHERE ufBbtobf bt s FobiRlel MBI AR A0S sR¥stances
RBqueRESIRY (siraltanasisly andgether. descri bed, for exanple, in
Rem ngton' s Pharmaceuti cal Sciences, Mack Publi shing
Co. (AL R Cennaro edit. 1985). The choice of

[ @Emcg"rri er, excipient or diluent can be
sefected witn regard to the intended route of
adni i nistration and standard pharmnmaceutical practice.
The pharpgmaceuticgl coppositi.ans .may conprise as - of . .
Thea{rmn BHRE SORGETC o B DR Ot Oh IR RECiERy cither
S4B o8 P LRERE Gihlich WHEH hadRfidshd 16 4sabRe hidefO@B theslth of that

coating agent(s), solubilising a entﬁg%. . .
Rubjeet. Patferably, this bawefit g@pht,evvzcﬁbssgngmp egiion|of thepeflplgr immune
agent s be .pr.ovi ded in the pharmaceutica

?Hﬂﬁﬁg?%ﬁ§“ 4hpl es of preservatives include sodium
benzoate, sorbic acid and esters of p-hydroxybenzoic
acid. Antioxidants and suspendi ng agents may be also

Useaccortaee Witly the DEFSPRic AL IEHRSG GRIFISFIIPEY | Ry used, for
require . = i . .

SIS S5RSHRS e CRAR b ety kBl na bt
1§ iaochildf ort ie eldests enbjettnwefoi enmhameipghtbe fimomk systém of a

to_be delivered using a ,mni-pu by .a
subject, for example ofu a mar%mal, particu?ar{)rfpofqlrvestxck or of humans.

The immune enhancers may be administered by consumption in specially designed
food or in animal feeds, for example pig animal feeds supplemented with the bacteria

of the present invention.

The immune enhancers may also be administered by other routes — such as direct

injection.

Preferably, the bacteria are killed so as to avoid the difficulties of maintaining live

products.



mucosal route, for exanple, as a nasal spray or
aerosol for inhalation or ingestable solution, or

woaoemrer7al |y in which the conposition is fornpCatGBiodsy004780
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an injectable form for delivery, by, for exanple, an

intravenous i ntranuscul ar, igmradermal orsubcutaneous

ii5) NG, ehrmUMDeEr "MEDUIATEY be Alesi qUEKLULAR
ere y both routes. Preferably in the

AVEIEINE RESBONSEN t he fornmul ation is of injectable

form Mre preferably the forrmulation is intradermally

i njected. Preferably in the present invention the

AT dRetiRt iaQikct, Sh@ Predd invemizerlat ® @Qﬁﬁfﬂ@d lfduordentWyﬁ:rgeone or
the agent is to be delivered nmucosally. throu

gasterwhole estls nﬁlbammi@m ptroggle girain %F%baﬁgf it modulte

ts(tpgqgltn? d?i% | Q%QH%?n,SI ] S %@?%}3 %‘ge}ﬁ?em %t ant oBf'r@j contacting a

Q4 & antrhAl vﬁqgmﬁﬁhhﬁmmﬁmm @®) adntacting asecamitest animal with an
resistant to the detergent effects _of bil.e. X%er% .
dpprustimulant e HeHhat dRCEEm: c I BRsthE o feljpler 1mmune
ad mon LS LELEH oPYhd t@g{aaln%élg nand' E&ﬁ %;'ih@fcel‘ﬁﬂar immune response
ﬂbg‘ ofy or pessary, top F f orm of

| i@t é=@h, ofsmb Ltést@ﬂumalls,e&ﬂmrem na rlmmetr mﬂutausmmglepmﬁme from the
by use of a skin orally in the for tabl
RS Y B B B L ORI B, i gt

CABSYi& Sin@katRe! Io? S %5d?ﬁéatﬁhoﬂff R deNulad Tlhifﬁtu{ee réﬁpbﬂﬂse by the

exclrpients, or in the formof elixirs, solutions or
sbmnm ons containing flavouring or coI ouri ng agents,

or they can be injected parenterally, for exanple

i ntravenously, intranuscularly, intradermally or

SHPGHSREE ALl - thé Cﬁresl%ﬁf eiteatiah raldfs ndosi rmagthed, oft dermining the

conpositions nmay be best used in the form of%(? f{te“t{l
aﬂihyah% sespomseo i whj éwghawﬁ@ﬁht@ rhagicHar sdegied afews the genus

anple eno k
TP RO R, P DAERER 8y QR Bin et 1o
SHﬁJ;d N alib&eilimiskin &ist @ préferabhynmpasietli axisomrdhe feot pad. In a

adm nistered in the 4
predominant Th1 reaction the positive foot pad immune response is maximal at 2

hours and diminishes at 48 hours. However, as the Th2 reactivity increases then the
48 hour positive foot pad immune response increases and can even exceed the foot

pad immune response at 24 hour.

The effect of BCG vaccination is well documented using this tuberculin skin test.
Thus, the test assay can be used to assess whether or not the introduction of an
immune modulator composition according to the present invention modulates the

BCG cellular immune response.

As used herein, the term “test animal” refers to any animal that elicits a cellular

immune response to the immunostimulant. Preferably, the test animal(s) is a
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formof tablets or | ozenges which can be fornulated in
a conventional manner. PHARVMACEUTI CAL COMVBI NATI ONS The
wageimo7ofigt he present invention may be adni ni sPETAEB2006/004780
with one or nore other pharmaceutically active
ggSsta?ﬁes._By way of exanpl gg the present invention
er e\ sl S 1 Or q (@l ety bbi i
R MU ST o oo T QA Ral(P e e RE HIRRCE, bR guince
pRIGRGSdsE.OM e prufetably, the téshenipral(skista mewsent i on, and
one or nore steroids, analgesics, antivirals,
interleukins such as IL-2, or other pharmaceutically
?gét&%ﬁ;@ Hx%ﬁta@tgﬁﬁ&ﬁﬁodig& e h&?@r%@ﬂ eéspbRRJ Suitably! the bacterium
grmes’include the admnistration of the substances
gﬁﬁxﬁg&gwﬂﬁw hélper ¢alinsspetsy byr deasepsintgethe TiaviengE Th2 response.
I e term"i e e ncer" .as us L.
ey ohe PareRBRABLEPLRY Sor EREF pUbRpIGe 5y Shifbdbing the ThI
et a e el THY RlsSéRE ESuitablyd tisiicegiunDeag iddify the T
?%% ﬁ%g?ﬁh of thgt_subjgc . Preferggly, this bengf,itfy
ihelpar hieHveespdnge tye imaseistnge el Jh1 ofesparee cwithaut icchpg the Th2
response of the subject. In accordance with the
prPSBIt i nvention, inmmune enhancers may be used, for
exanple, for the treatnment or prevention of an i mune

system i nbal ance in a subject, prefera a i,l.d
dhefetaiply, | the Sumnmostimplant §yill hays & RGWR ﬁtﬂ ﬁﬂfg s?g{’%‘iﬁe- For

of a subj. . for . BB is RAEIH £ .
I‘?X%lgfeo &tﬁgﬁe %?Ignnﬂorrans : An‘iﬁ?(:: 1r?rnT?une elrlllrﬁsémcerl %Fayrréa?{ %%24% when it
a¢@h mm&babﬁfr 1fhy Tzld? mespoptd; dine teactiqreati 48h iy udeadlydesscanidopeludes a
or in aninmal feeds, faor I I ni_mal . f

Urcemaneies. i ¢ e e (5 SCar PEpRIARLY SaUlse & Thi response.

i nvention. The i mmune enhancers may al so be

adm ni stered by other routes - such as direct
i By st iofnsuch immunostimulants it may be possible to determine the Th1/Th2

response of a test bacterium and, thus, it may be possible to identify one or more
bacteria which have a desired Th1/Th2 response to treat and/or prevent a particular

disease and/or disorder.

Preferably, the cellular immune response is measured using the tuberculin skin test.
Vaccination with an immunostimulant — such as BCG - induces a response to skin-
testing with tuberculin (a soluble preparation of Tubercle bacilli), when tested later.
The local reaction is measured at various intervals, for example, 24 hours, 48 hours
and 72 hours after injection of tuberculin. Briefly, an immunostimulant (e.g. BCG) is
used that induces a positive immune response to tuberculin. In the test animal, the
tuberculin skin test is preferably carried out on the foot pad. In a predominant Thl
reaction the positive foot pad immune response is usually maximal at 24 hours and
diminishes at 48 hours. However, as the Th2 reactivity increases then the 48 hour
positive foot pad immune response increases and can even exceed the foot pad

immune response at 24 hour. Thus, the assay can be used to assess whether or not the
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wa2BA0TERS UM THAT MODULATES A CELLULAR | MVUNERESP@B2816/004780

10

15

20

25

30

I n anot her aspect, the present invention relates to a
met hod for identifying one oggnore whole cells of
H@W eL a f Ogg A Qe d} {onW&ﬁ%Cta%drﬂﬁﬂgt h@tthe present
3 . nodity) a cellu I Mmune response
ﬁ@@ﬁﬁdﬁmﬁ&ﬂhﬁe&&tcﬁuﬁlaﬂﬁnm(me respoitsacti ng a first test
animal with an i nmunostinmulant; (b) contacting a
second test animal with an i nmunostinmulant m xed with
asHl ik ¢ he cellular immune
? spon é |n el&%ml'mt'g test animals; and (d)
conparing the ceIIuIar I mmune response in each of the

ﬁ%%\%g'ggg l}’@ﬁpﬂ’{j) ﬂ%@%?r%ﬂ&m el ug(faigxdngglgsn Svhich are meant to
RAGE %S hid bie Spmaﬂab% QA1 tHe Bt in'oRuaft dutithainvestioarsd are not

I's 1ndicative of a nodification of the cellular inmmune
istepdedse aby waki¢o brnitthe seppe of hednvIHOR. aspect, the
present invention relates to a nethod of deternining
the Thl/Th2 response of a rough strain of bacteria
¢romthe genus Mycobacterium which nethod
conprises utilisation of the tuberculin skin test. In
m ce, the tuberculin skin test is preferably carried
L dqnige foot pad. In a predom nant Thl reaction the
. foot pad i mune response is maximal at 24
hours and di m ni shes at 48 hours. However, as the Th2
react|V|t _increases then the 48 hour positive f oot
paberawhnskintefponse i ncreases and can even exceed the
f oot pad i mmune response at 24 hour. The effect of BCG
vaccination is well docunented using this tuberculin
SKhentubestlin Tkindest tiien tpmopriae a;od@hassma tq assesst the gH8@ef an immune

whet her or not .the introdyction
modulator composition, ele IBactenzﬁ compom%

)_

oné’j}suspensmns comprising whole killed

bacterial cells according to the present invention, on a cellular immune response.

BCG vaccination induces a positive immune response to tuberculin. In mice, the
tuberculin skin test is preferably carried out on the foot pad. In a predominant Thl
reaction the positive foot pad immune response is maximal at 24 hours and diminishes at
48 hours. However, as the Th2 reactivity increases then the 48 hour positive foot pad

immune response increases and can even exceed the foot pad immune response at 24

hour.

The effect of BCG vaccination is well documented using this tuberculin skin test. Thus,
the test assay can be used to assess whether or not the introduction of an immune

modulator composition according to the present invention modulates the BCG cellular

immune response.
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i mmune nodul at or conposition according to the present
i nvention nodul ates the BCG cel |l ul ar i mmune response.

wéourgeth7herein, the term"test animal" refersPCO/GB2906/004780

animal that elicits a cellular immune response to the
I mmunostinmul ant. Preferably, 7(he test animal (s) is
areparalion MoS BacRifaf @lspéilsion the test animal (s) is a rat,
hanst er, rabbit, guinea pig or nouse. Mre preferably,
the test animal (s) is a nouse. Preferably, the

cterium nodifi.es the T | pe Il . . .
i st o st b o B o830 F504adRRR R b mropyn in an antigen-
I RSB B8R ¥udlesy Sddomediem] b adBehebic? fHESQ8NBes. Alternatively, the
Suitably, the bacteriummay nodify the T he| per cel
rastsaiak Bpasies of dntersst MAY ORETOHR OR @siobidstopsn A lirssatgpetgods would
tidhe i1t v, bacteri um may nodify
t%ere%&lﬁe{‘gg?&gz(fpor%&%@%s% t%‘ly';/g}:l(?'ncr easi ng the Thi
response wthout affecting the Th2 response.

Zﬁgaf r%%%%{a% gy%ﬁ!:}gaé Im%glgg Ig | gg’tte%\{ampql]‘ leiltllp}g\lllgeda dilkergs?l\}l\fﬁz)r -I:;.Ptler washing to
i ) ) . . } '

RSB 5B 1S 05 G g e A bl v
r H)c000camdat0, 0081000 D00 dacilli yerldess Emaibactarialiddls age Fis@spended in water

contribuytio t .1s kno t hat r ] hant.|

T stlne” Proterabt L A BPuGEEL R ) Wb bofate. Proferably the
| AT NS tihAdivat S(killedBs0ithBlyPBY Heldif) 1P afl @uRiclivBefok 18 minutes at
Thl / Th2 response of a ‘test bacteriumand, thus, it may

bE21190s STH resulting tetdrial yuspasiar coirizebabblerceds. whi ch

have a desired Thl /Th2 response to treat and/or

prevent a particul ar di sease and/or disorder.

F’EX‘ZW[?EW% I}lﬁﬁciﬁ i (I.Ifuil Elbiem hiv 5995115]'%)&%:4? W &bhense
usi ng e tuapercarrn : crnati on m_an
| TypastshinATCEE 276200 as BCG - i nduces a response to

skintesting with tuberculin (a soluble preparation of
Tubercle bacilli), when tested later. The |oca
I BBESB RIS FHRAY §c rail NTCUR70 BRIt Foprds@hited by this strain in

exanple, 24 hours, "48 hours )
the international collections. The strain is smooth in cultural character and is not

known to throw rough variants.

Experiment 1. Culture on to Middlebrook 7H11 agar.

Six consecutive subcultures of Mycobacterium obuense type strain ATCC 27023 onto
Middlebrook 7H11 agar produced smooth colonies only.

Experiment 2. Culture on to Middlebrook 7H11 agar with different concentrations of
added 4,4’-Diaminodiphenyl sulfone



W

and 72 hours after injection of tuberculin. Briefly,

an i nmmunostinmulant (e.g. BCG is used that induces a
0Q807I071988 | mMrune response to tuberculin. |In thecT&B2006/004780
animal, the tuberculin skin test is preferably carried

out on the foot pad. In a preqom nant Thl reaction the
positive foot pad i mune response is usually nmaxi mal

at 24 hours and dirninishes at 48 hours. However, as

the Th2 reactivity increases then the 48 hour positive

f oot pad inmmune response increases and can even exceed
thxperimant 2aBaftdune response at 24 hour. Thus, the

assay can be used to assess whether or not

tMpdobhitreuRt dlaiened type straini AT GO AN0AB owasc gropas Mildiabrook 7HI1
aR&RMms] ddehprRirehd@ifofeds etlicehtrufutisi cirDamond ™ Eestliseare recorded in
Celdl ar immune response. Preferably, the

i munostinmulant is BCG The invention will now be

further described by way of Exanples, which are neant
tTablel veGtawthsmi diffecené RepsomedM reangenttatipns/ih of Middlebrqol 7H11
carfying out the invention and are not intended in any
WaBYMHE- it the scope of the invention. EXAMPLES

e DdpSonb 86T i TN HdRErobK G811 1 Tiobsbive@kfgithn skin test

I'SC an“appropri ate nodel assay|to assess the effect of
amedimmune nodul at or conpositiogn, i.e. bacteria

~rommocit il anel e pnernel—aAR
COmpPOSTt

|unolouopcuoiuuo bunplibiu wrote—kit+ed
terial cells according to tWQE% Sent invention, on

el Turar 1mune response. BC@owaewthnati on i nduces a
ositive imune response tao tuberculin. |In mce the

t2berculin skin test is preferldaioigfovrried out on the
got—pad——a—predomnant—Thireactjon the positive

f 80t pad i mune response i s MAYEP 24 hours and

di m ni shes at 48 hours. Howevgr, as the Th2 reactivity
ncreases then the 48 hour positive foot pad immne —

r #sponse increases and can everd snewb oIoRES f oot pad

FaVall aValaValay ot

A
SHUHG Fespoerise—at—z4

confluent smooth growth
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Experiment 2, part b

Mycobacterium obuense type strain ATCC 27023 was grown Middlebrook 7H1.1
medium comprising different concentrations of Dapsone™. Results are recorded in
Table 2.



hour. The effect of BCG vaccination is well docunented
using this tuberculin skin test. Thus, the test assay

woam7e1aased t o assess whet her or not the intreducB2006/004780

10

of an i mmune nodul ator conposition according to the
present invention nodul ates tye BCG cellul ar i mmune
rEARoRS ?&Péﬁ BifiePtht PapSort@Bt Qohdnt@HERARS i@ Milldebrook 7H11
bacteria of a rough strain fromthe genus M/cobacteria
nydiom. grovvn |n an ant| genfree medi um such as

g ﬁ%ﬁ?@e\/el y! tIYFéddl}) 36?93% u/gﬁ p(%l?:sewgﬁgf |n?é?est may

bﬁe&ql&v\m on a solid slope. Altlernative nethods woul d
be readily available to thosel|skilled in the art— The
resul ting bacterial nmass may Hesmedlrspeotloeplamigs ei t her

a%ed—d-l—r—eeH—y—&H&H—e—Hwa' shitng—to;mekea NSTom TN
buf fer. The bacterial cell susps%ﬁs%oqt%C&rggggr ed to
contai n between 100, 000 and 10, 000, 000, 000 bacilli per
dose. The bacterial cells are rF\QIIanndgd___l_n_\Aa_t_gp or

B a saline. Preferably, the saionfeentsmogtelemesnt pH

Ractivated (killed), suitably ﬁiﬁ%n:}sm"gﬂ}%‘ﬂ%nﬁes

aut ocl ave for 15 mnutes at 121C. The resulting
pacterial suspension conprises! whole cells. EXAMPLE 1:
I nduction of a stable rough variant of Mycobacterium
obuense Type strain (ATCC27023) Mcobacteri um obuense
type strain ATCC 27023 is only represented by this
ka;bﬁnkﬁwt r¢eternational collections. The strain is
snnoth in cu tural charact er and is not known to throw
h. var i.ant n{

PRTaR" Pl ﬁggf S, ATCE QTP 9B Bifan Middlcbrogke THLLL

it compiv BHE CyReTlay 67 Kkons oS dhid’
Mlghledor ook 7H 1 agar produced snoot h col oni es only.

Table 3 - Growth on different Dapsone™ concentrations/ml of Middlebrook 7H11

medium.

ug Dapsone™ / ml Middlebrook 7H11 | Observed growth

medium

12 mostly rough colonies

10 mostly rough colonies

7.5 few rough colonies, mostly smooth
colonies

5 few rough colonies, mostly smooth
colonies

0 confluent smooth colonies
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Experinment 2. Culture on to Mddlebrook 7H 1 agar
with different concentrati ons of added

wa 2d07/0D19asi nodi phenyl sul f oneExperi ment 2, par PC&GB2006/004780

Mycobact eri um obuense type strain ATCC 27023 was gr own

M ddl ebrook 7H 1 nedi um conpf3 sing different

d’cmligh m:t)loaieingm'e oéreﬁdb's;ﬁci;e@tdﬁ“ : ﬁ;a%m;tﬂet ngrBaﬂssﬁéj‘M%ﬁldcdlﬁre and
T 1. Table 1 - i.fferent Dapsone(t

SR EnePPaSnon dfian el BHa insrimm wifkoen ided Depsonems
Experiment 2, part b Mycobacteri um obuense type strain
ATCC 27023 was grown M ddl ebrook 7H 1 nedi um

EBdyp rpugn goldiniel ehayat grovmc elivtrr 20 irepemtedf sibepEaee ((1.8) successional
anﬂ?&eg)s are recorded in Table 2. Table 2 - G owth on
ditrerent Dapsone(tm concentrations/m of M ddl ebrook

7H 1 medium Experinment 2, part ¢ Mycobacterium

obuense type strain ATCC 27023 was grown M ddl ebr ook

7P rough sfraimisciatpd using ghigi experimnnt basrmentdeposied switf the NCTC

a0 R Tt Bt B miBe AN T o ot o

M ddl ebrook 7H 1 nedi um Rough col onies were carefully

EIXCAGIPICE ©: DTNk @iohs T8 tBRRanRE Gh 'ﬁ(ﬁé‘? ﬁ%ﬁklﬁ%dg?ﬁé%dwhich had

HUE Hlehtiaseich LBLERyY on M ddl ebr oo :
with no added Dapsone(tn) Only rough col oni es have

grown after 20 repeated subcultures (i.e. successional
tures). .The rough strain;isala Si t.his

T bl ALEoBE 7 L BT h Sl e immmpmongator, a

Budoars2] depviert (08 (el waaiRSS CehuMURE MW Htf81 borate

under the same schedule.

Thirty days following the last immunisation mice were vaccinated into the scruff of

the neck with BCG subcutaneously (Merieux) 10° bacilli / 0.1 ml

Twenty eight days later animals were challenged with tuberculin (right hind footpad)
or saline (left hind footpad) 0.02 ml.

Alternatively, the foot pad thickness can be measured before testing instead of
injecting the left hind footpad, as well.

DTH reactions were measured at 24, 48 and 72 h post-challenge



EXAMPLE 2: DTH reactions to tuberculin in
BCG chal | enged mice which had been treated with M
wohowgnse®7dhe experi nental group was given, 107PoawiBE2bi6/004780
/ 0.1m of the i munonodul at 0@0 at birth and 2 1 days
t}g‘? U%LE% time of weaning). ntrol mce received
4 Brate under the same schedule. Thirty days
fORwp ng the Tast i rsa 48041 M GE grere—vacci nat ed
nto the scruff of the neck| wih BCG 'subcutlaneously
Rmaieeux) 105 bacilljo/ 0.0 Twemty ei ght] days later
ats—were—ehalenged—wi-th tubericulin (rifght hind
o% Gel§ad) or saline (J¥ft hijdd footﬂad) 0.02 .
MBdrgfenat 1 vely, tThe fiopt padhhiTkT BgS camfhe measur ed
before testing instead of ijnjecting the |efit hind
fRxpatead, as wel | . DTHSr eactlilgns wgrig neasurled at 24,
3—and—72—h—post-challengelindividdal data Val ues are
MEAE  sem There are%o si gdi fi can® di ffer gences when
BRaeSPONTErs and Tsponders are jgooted—i+ this way.
However, when responders allone are€ "anal ysed,
Hagatef i cant di fferendes argodi scl dged. Differences in
Hre—f-espense—si-zestio tubericulin Hetween the
iorale e primed contrdilOand t|e resyBts afted prining
a rough strainm [gh M—ghygenseare—statt{stical ly
gog%iefi cant at 24 ho(&?s (p<85005) Zﬂd al t hough
ngﬁufzkzsedﬂé’ﬁCilSSdSS)st l1at 48 [and 72 |hours, there is a
ﬁgwr\mrd t r and- gsi-tive [responge to tubérculin
éﬁ’é‘e’ﬁ‘fﬁcgﬁlééﬁ ve lcel I s |Rave bedn drawn|to the site
T hat, Tnftapmatory—cytokines have been
%dﬂgﬁ%lﬁﬁgcﬁﬁgﬁ alznegati e response in which cells
Ravdubrese NCECB836%d (00 the |gite, bpt have hot rel eased

evtokines swel Li whichlis duelchiefly {o the
F"&%@W’s‘é N%T(Féf’%@sec Scyt okilfes may 14 ’

M. obuense NCTC 13365 |6 6 9

M. obuense NCTC 13365 |0 0 0

M. obuense NCTC 13365 |1 4 4

Hours Borate (n1=9) | M. obuense (n=8)

24 7.5+2.16 2+0.8

48 6+2.57 3.6+0.85

72 7.5+ 2.8 4.5+1.66

Values are means + sem

There are no significant differences when non-responders and responders are pooled

in this way.

However, when responders alone are analysed, significant differences are disclosed.
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not be appreciable, even though conpetent cells have
been recruited to the site. In an animl that has been
womarrrsgsl Wit h reagents contai ni ng anti gens sRar&B2006/004780

wth the test r

mean that there is no responsé

eagent, a | ack

of

response does not
just that the test has

Nedurgiet ected It
there is an ind

24Negat 1 ve

apabhility lof

4€sponse may occur [cause
responding or th '

rBgpiense but i1
_c*gcu etance §e:
| chal | eng
B¥sgoReosiYe it i
remai n in |ynph
derm s or that

134.33eg88i v
ly _be |ike
ani nal s

s believed
nodes i ns
they may g

elG

N

.nv?ft
t hat
t ead

07 The | atter
happen in DTH r
hout wi shing tg

sensitised cel
of mgrating ta

et there but producs

11.33+£7.92
act i ons
%gg bound
s may

t he

&g?ggy6§nducing e

t'est such as the |y
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not be appreciable, even though competent cells have been recruited to the site.

In an animal that has been immunised with reagents containing antigens shared with
the test reagent, a lack of response does not mean that there is no response, just that
the test has not detected it. Negative response may occur because there is an
incapability of responding or there is a response but in a negative sense. The latter
circumstance may be likely to happen in DTH reactions in BCG-challenged animals.
Without wishing to be bound by theory, it is believed that sensitised cells may remain
in lymph nodes instead of migrating to the dermis or that they may get there but
produce downregulating cytokines, anergy-inducing cells. Sometimes, an alternative

test such as the lymphocyte transformation test can demonstrate the presence of
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skilled in the art without departing fromthe scope
wanw7apia7st of the present invention. Al thoughPCi&B2006/004780

present invention has been described in connection

with specific preferred enbodiéents, it shoul d be
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Vi r ol 2001 Dec; 75(24): 121 82-7 Lio D, Balistreri CR
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Martinis M D Ostilio A3 Marini L3 Loreto M, Quaglino
D. The. |nnune systemin the elderly: 1JJ. Innate
| S | mmunol Res 1999; 20(2): 117- 26 Gl HS3
Rut her f or d KJ, Cross M.. Dietary probiotic
Z@fplenentatlon enhances natural killer cel

pheerioiongh sttagn BCAEr 13365 phasi anisemingatgubatonyfeffect.
age-rel ated i nmunol ogi cal changes. J din I munol 2001
Jul; 21(4): 264-71 G|l HS3 Rutherford KJ, Cross M3

GapapubiisatiGizh anpaoisd i@f the NaBRvEt Ypekifickiién are herein incorporated by

reference. Various modifications and variations of the described methods and system of

the present invention will be apparent to those skilled in the art without departing from
the scope and spirit of the present invention. Although the present invention has been
described in connection with specific preferred embodiments, it should be understood that
the invention as claimed should not be unduly limited to such specific embodiments.
Indeed, various modifications of the described modes for carrying out the invention
which are obvious to those skilled in biochemistry and immunology or related fields are

intended to be within the scope of the following claims.
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1999 Nov; 10(9):359-368 Fai st E5 Schi nkel C5Zi mer S.
Upelana Ro Marise1 Fe W& raind P¥KAT céllsrin hansomenesseticon Gccine 2000 Feb
I BE. \nd. 4 ne nodul ation. World J Surg 1996 May;
28%’3&12229194' ai k |H5 Toh KY, Lee C5Kim JJ, Lee SJ.
Psychol ogi cal stress may induce increased hunoral and
decreased_cel lular i munity. Behav Med 2000 Fall;

26imydisbo DerMagtings Byl Ditgstilie AnMegind fhboreja dff.nQuaglino D. The
r BERARS Stdn? i ERASIFS: B/ B Sre iRHRY’ Smmunol Res 1999; 20(2): 117-
26

Gill HS, Rutherford KJ, Cross ML. Dietary probiotic supplementation enhances
natural killer cell activation in the elderly: an investigation of age-related

immunological changes. J Clin Immunol 2001 Jul; 21(4): 264-71

Gill HS, Rutherford KJ, Cross ML, Gopal PK. Enhancement of immunity in the
elderly by dietary supplementation with the probiotic Bifidobacterium lactis HNO19.
* Am.J.Clin. Nutr. 2001 Dec;74(6):833-9.

de Roos NM, Katan MB. Effects of probiotic bacteria on diarthoea, lipid
metabolism, and carcinogenisis; a review of papers published between 1988 and
1998. Am. J. Clin. Nutr. 2000 Feb;71(2):405-11.
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Heal t h 2001 Aug; 24(4):245-57 |wakabe k Shimade m Onta
A, Yahata T5 Onhm Y, habu S5 Nishimura T. The

woesiraiars stress drives a shift in Thl /Th2 batamwaB2006/004780

towards Th2-dom nant immunity_in mce. Immol |ett
1998 May; 62(1):39-43Mehta SK’8Pierson D-L5 Cooley H,
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Physi ol 1998 Jul; 5(1):P145-6 El enkov 1J, Chrousos GP.

Stress, cytokine patterns and susceptibility to
dvesatse .Y BaiScott eCRs Bidwi WiRact NEmsallyl iatterdfatac otallyl administered

ab, 1999 Dec; 13(4):583-95 [Lawrence DA, Kim D
hRPOATTRIT GRS Toy BUSTeulFole AAGHRE (Irgfier than subeutancous
I RERObSium Bovi¢ BLeRy 2000 Jan 17; 124(3):

189- 201CLAIMS 1. A method of producing rough strains
of a bacterium said nethod conprising exposing said

RERTStebo Y, Al SUPERCIS WA MEEF PlfetighpprE 0Rfance 1o

slipansagbdie polert, Archhatth IRed DDOEMKL;28(F)BFens3or an
anal ogue thereof. 3. A nethod according to claim 2
wherein said rough strain is isolated. 4. A nethod

aﬁfegf(gli 9chRulSYGP n§tré%§ Ho%oﬂé e(i-ﬁflhlﬂg gﬁ&hﬁr I’t'gi.#nﬂammatory
sal acteriumis grown on ITEC?f um COI’T}ng SI rig a sultone
af@giokinea and f Sewoptildligt ta @useeat r altepds OEndocrinol Metab 1999

Nov;10(9):359-368

Faist E, Schinkel C, Zimmer S. Update on the mechanisms of immune suppression of
injury and immune modulation. World J Surg 1996 May;20(4):454-9

Paik IH, Toh KY, Lee C, Kim JJ, Lee SJ. Psychological stress may induce increased
humoral and decreased cellular immunity. Behav Med 2000 Fall;26(3):139-41

Kang DH, Fox C Thl and Th2 cytokine responses to academic stress. Res Nurs
Health 2001 Aug;24(4):245-57

Iwakabe k, Shimade m, Ohta A, Yahata T, Ohmi Y, habu S, Nishimura T. The
restraint stress drives a shift in Th1/Th2 balance towards Th2-dominant immunity in
mice. Immnol lett 1998 May; 62(1):39-43
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is froman aerobi c genus Nycoggcteriunl 6. A nethod
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said bacteriumis Mycobacterium obuense. 7. A rough
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rough strain of Mycobacterium obuense. 12. A

pNarbizto €6yt Ve TeBaRGShiol DN MRl sainﬂghﬁ%a\l\'ﬁehﬁpﬁﬁidon%nﬁibutes
a bacterjumfroma rough strain of Mycobacterium
0

sicabsieesy gt sranaflight:stysdies ivdbe Burcsair 09 misdemt iravit Physiol

C@d@ﬁuﬁ-ﬁ(@iﬂlﬂg-@ or exci pi ent, which pharmaceuti cal
conpositron’in use nodifies a cellular i mune

response. 13. Use of an immune nodul at or comnposition

0 h ceuti cal conposition according to_any one
ofteaay s Chtpres 6B PHeheYtHkiRE Paftan @ndonuseepibilitt tmiiagase.
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Lawrence DA, Kim D. Central/peripheral nervous system and immune responses.
Toxicology 2000 Jan 17; 124(3):189-201
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trypanosom asi s, |eishmaniasis, infection with Eineria

wepewice®78n poul try, and toxopl asnosis) and/ or PCIA&B2006/004780

i mrunol ogi cal abnormalities agéonpanying an infection,
an aut oi mmune di sease (e.g. a®vascul ar disorder, such
as obliterative vascul ar disorder, and the

hggégghggical aspects underlying nyointim

sia and/or atheroma formation (otherw se known

as arteriosclerosis), arthritis and graft rejection.),

st.r essA(thethodofi ppidacingapogh strainsral 8 baessumpsid hegod @mprising

stress and,chranic stress), an aJlergy (e.g. asthma

e e S dPrER o dsuioas andlraliemtde. or oi c

dermatitis (eczemn), anaphylactic shock, allergies to

pl ant contact or ingestion, stings -such as nettle and

i hsect Asmethgd aceordingl foeclgimed wheremssdd shifores and/susdifonamide is
] s for. jnstance Culicoides (whigch causes Sweet
ﬂ’gﬁﬁfdﬁmﬂgﬁﬁlgiéﬁy; ,S‘ﬁﬁoé’g\f)égl,‘ apppgehereehncer (for exanpl e

nmel anoma or adenoma- carci nona) and an i nmune system

i mbal ance (e, g. an inmune systeminbal ance in children

ahd t he mesthed aggprding tolgdaima? Whereimseidwough diriativisolated.

conposition or a pharmaceutical conposition according

to any one of clains 10 to 12 in the manufacture of a

redi cafremithddaccbitiing foemly 9R6 of tHe RERMBIY d14ihsAVheddIR s&il bacterium
nore of an infection, an autoi nmune di sease, stress,

alf g29W pRymediiun vewprising suligne and/and sulfonanidmet & gencentration of
| srbalam Eﬁqng@g] I 1ion
&?Qa phggﬁ%c S%IC g%%g§%%3| |on1§§%g#%&%glﬁgﬁgg§m%ne
of clains 10 to 12 in the manufacture of a nedi canent

for the tr nent..or preventi.gn of an adverse reaction
i3 chi ﬁ%“é@%‘ 3raerdingto Ay gpg Pt %&@g&ﬁ@%‘i@ww@m saig dacterium
US o arfikrb BB WBRusMPIbaLRFiumOPOSi tion or a

phar maceuti cal” conposition according to any one of

claims 10 to 12 in the manufacture of a nedi canent for
6. A method according to any one of the preceding claims wherein said bacterium

is Mycobacterium obuense.

7. A rough strain of Mycobacterium produced by the method according to any

one of claims 1 to 6.

8. A rough strain of Mycobacterium obuense producible by the method according

to any one of claims 1 to 6.

9. A rough strain of Mycobacterium obuense deposited under the Budapest Treaty
at the NCTC with the accession number NCTC 13365.
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modi fying a cellular inmune response. 17. An inmmune
nmodul at or conposition or a pharmaceutical conposition

waceewrodiaryg to any one of clains 10 to 12 for uBETAB2606/004780

medi canent. 18. An i mune nDdgLator conposition or a

rmaceutical conpositiaon actording to any one of
pﬂg 0 tolmBupg, ysEodplafr Lompo§itienicemprismg awhole cell of a

§tr5§HQ>lf' é\@fcgba&é)’mﬁ SbhdRP a@tﬁo}%@hg L& glafrg SC(Lr%lg.]gxrl& wherein said

mhereln said’vaccine Is a pro vaccl ne

t immepeemodwatencenpesitictin udé modifisse d&ﬂﬁilui #fif@line response.
conposi tion according to claim18 or claim 19 wherein
sai d conposition nodifies a cellular imune response

201 AnAh "RMAGHRSBHBEQ! c6RPPSEO | RPo@RY W Faim wherein said
phar maceuti cal conposition accor Ing td any one of

FFPO@HE'J@YCWQ coimpirives anhantigem mm adjomuoswhérein shid ddjevant comprises a
I an. a enl c,determ nant.22. An
ﬁﬁ%§%§é§§%u gf“%&ﬁﬁg@“?g {8 PBYeRSephar maceut i ca

conposi tion accordlng to cla|n12 1 wherein said
antigen or antigenic determinant is an antigen or
alfei gefh I@a@%%%wﬁah spmpesitiert cemprisiegra ovholocelhof @ badterdium from a

I e and e va
ot t fail ok'?l%yx gli)%cggjézgg %zéense an op{longlly a I(J:harmaéeu?ically acceptable

cbapmrh diluedtt @t envijsiéte IS ipBar@eehtital c8mpeditits $h use modifies a
t he tetanus toxoid vaccine, the neasles
@E#ﬁ@nnWﬂ%“ﬁHﬁﬁg vacci ne, the rubella vaccine, the
OPV (oral polionyelitis vaccine) and Mycobacteri um
vaccae, or part thereof. 23. An inmune nodul ator
cénpo sei ofam imfmome pilmhlhamle udsmp@dmcm) bp@Sphai@iceutical composition

ggcor e C?:r}o clal aéglst]&)ot oleraJ rcg.]lq@n |0§glﬁgecggament for the
&fHatrﬁ&ﬂ' & ﬁ%{@:{tf&n@f”&% o moréVbfl a{HTﬂﬁ@ctmd{él %té)'iaacterial viral, or
conposi ti on and/ or pharnmaceutical conposi

eEasitis ﬁgeqty@naﬁgr exanple, glaldriss tyPadBonniabis] 1eiRBmudiesiei imfection
Sb%lttg é)ﬁz ba" 'sﬁjercplels Smk Iplollll%ry, and toxoplasmosis) and/or the immunological
abnormalities accompanying an infection, an autoimmune disease (e.g. a vascular
disorder, such as obliterative vascular disorder, and the immunological aspects
underlying myointimal hyperplasia and/or atheroma formation (otherwise known as
arteriosclerosis), arthritis and graft rejection.), stress (for example, major trauma
stress, psychosocial. stress and chronic stress), an allergy (e.g. asthma including
allergic asthma, hayfever, allergic dermatitis (eczema), anaphylactic shock, allergies to
plant contact or ingestion, stings — such as nettle and insect stings, and allergies to
insect bites — such as midges, for instance Culicoides (which causes Sweet Itch in
horses)), heaves, COPD and cancer (for example melanoma or adenoma-carcinoma)
and an immune system imbalance (e.g. an immune system imbalance in children and
the elderly).
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nodul at or conposition accor di to any one of clains

105,12 d 17-23 to a sub t erein_ said conmposition ]
nﬁéw g{iggg & B ' rwéﬂi’ia Plos FURBEINGM. 9 e hodhfmpaceutical
| GPMPbSiiiow adectRiCol atPHRE S BRiAd mOnJ[oStIQrian:rea anufacture of a
phar maceuti cal conposition and/or inmune nodu al of

c redisament fota theotreitmgnt or qmgventien aff cheaomm@re18f amdnfection, an
17- ﬁf net hod according to clajm?25 or claim 26
V\%%tr%el naé%\fﬂgeaﬁﬁ’a%% @Btaﬁglﬁy > g?f’r’fﬁ%sé:ﬁﬁ]ncaé]ﬁﬁr/@rd Fpimmune system
i imbalence@pdul at or conposition is co-adm nistered with

an antigen or antigenic determnant. 28. A nethod

according to claim27 wherein the antigen or antigenic

d?f er m[fé@ W anSin@RuN od6 rco%ﬁpéé%%tq Ibog Ca? Sﬁ%&n@g?&%tal composition

sel'ected fromone or nore of

Ca¢cveding t@anly Geof chinvale id¢2 it RRhlTREtLR $OXRieicament for the
vacci ne, adi phtherial/tetanus/pertussis vaccine, a

pHFFERt Ory REVeRion oft @i aiverseoxsckon dec chidédhoadnweesings and/or
VaGifbncéds s vaccine, a rubella vaccine, a OPV

(oral "polionyelitis vaccine) and Mycobacterium vaccae,

or part thereof. 29. A nethod according to claim27 or

Ckw@i m %8 V\/rFler ein said g{ﬁgr maceuti cal conposition, o
ahtt/ or “&h o AhTE RS RPEY 8for COMPeSTPR & 4 pharmaceutical composition
Cacodttith g t$ Ry e Wi dail¥O1®%o TO' & S Haktitidi@8 et Q/rmedicament for
ag}ltoh%%;| c determnants. 30. Use of a sulfone and/or

s giacsllelay inpmuetrssprmse. r ough strain of a

bacterium 31. A nmethod as substantially hereinbefore
described with reference to the Exanples. 32. An

i l'ﬁgl.I?eAtﬁp(ii’lﬁjl:rﬁlh@f motulaitar BRapsiHGR! orf AMMAIhABRIAP composition
substanti a

according to any%ne of claims 10 to 12 for use as a medicament.

18.  An immune modulator composition or a pharmaceutical composition

according to any one of claims 10 to 12 for use in or as a vaccine.

19. An immune modulator composition according to claim 18 wherein said

vaccine is a prophylactic vaccine or a therapeutic vaccine.

20.  An immune modulator composition according to claim 18 or claim 19

wherein said composition modifies a cellular immune response.

21.  An immune modulator composition and/or a pharmaceutical composition
according to any one of the preceding claims wherein said composition further

comprises an antigen or antigenic determinant.
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33. A use as substantially herei nbefore described with
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&3
22.  An immune modulator composition and/or a pharmaceutical

composition according to claim 21 wherein said antigen or antigenic determinant is
an antigen or antigenic determinant selected from one or more of a BCG (bacillus of
Calmette and Guerin) vaccine, a diphtheria toxoid vaccine, a
diphtheria/tetanus/pertussis vaccine, a pertussis vaccine, the tetanus toxoid vaccine,
the measles vaccine, the mumps vaccine, the rubella vaccine, the OPV (oral

poliomyelitis vaccine) and Mycobacterium vaccae, or part thereof,

23.  An immune modulator composition and/or pharmaceutical composition
according to claim 21 or claim 22 wherein said composition comprises two or more

such antigens or antigenic determinants.

24.  An immune modulator composition and/or pharmaceutical composition

according to any one of claims 10-12 and 17-23 wherein said bacterium is killed.

25. A method for treating or preventing a condition in a subject comprising
administering an effective amount of a pharmaceutical composition and/or immune
modulator composition according to any one of claims 10-12 and 17-23 to a subject

wherein said composition modulates a cellular immune response.

26. A method for immunising a subject comprising administering a
pharmaceutical composition and/or immune modulator composition according to any
one of claim 10-12 and 17-23.

27. A method according to claim 25 or claim 26 wherein said pharmaceutical
composition and/or an immune modulator composition is co-administered with an

antigen or antigenic determinant.

28. A method according to claim 27 wherein the antigen or antigenic determinant
is an antigen or antigenic determinant selected from one or more of a BCG (bacillus

of Calmette and Guerin) vaccine, a diphtheria toxoid vaccine, a
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diphtheria/tetanus/pertussis  vaccine, a pertussis vaccine, a tetanus toxoid

vaccine, a measles vaccine, a mumps vaccine, a rubella vaccine, a OPV (oral

poliomyelitis vaccine) and Mycobacterium vaccae, or part thereof.
29. A method according to claim 27 or claim 28 wherein said pharmaceutical
composition and/or an immune modulator composition is co-administered with two

or more such antigens or antigenic determinants.

30. Use of a sulfone and/or sulfonamide for producing a rough strain of a

bacterium.

3. A method as substantially hereinbefore described with reference to the

Examples.

32.  An immune modulator or pharmaceutical composition as substantially

hereinbefore described with reference to the Examples.

33. A use as substantially hereinbefore described with reference to the Examples.



