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system-mediated injury have been extensively investigated
including anaphylactic shock, autoimmune disease, and
immune complex disorders.

Recent advances in humoral and cellular immunology,
molecular biology and pathology have influenced current
thinking about auto-immunity being a component of immune-
mediated disease. These advances have increased our
understanding of the basic aspects of antibody, B-cell,
and T-cell diversity, the generation of immate (effected
by monocytes, macrophages, granulocytes, natural killer
cells, mast cells, Y T ceils, complement, acute phase
proteins, and such) and adaptive (T and B cells and
antibodies) or cellular and humoral immune responses and
their interdependence, the mechanisms of (self)-tolerance
induction and the means by which immunological reactivity
devélops against auto-antigenic constituents.

Since 1900, the central dogma of immunology has been
that the immune system does not normally react to self.
However, it as recently become apparent that auto-immune
responses are not as rare as once thought and that not
all auto-immune responses are harmful; some responses

play a distinct role in mediating the immune response in
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01/72831 PeAkeA1H0dades. Types of auto-immune disease frequently
overlap, and more than one auto-immune disorder tends to
occur in the same individual, especially in those with
auto-immune endocrinopathies. Auto-immune syndromes may
be mediated with'lymphoid hyperplasia, malignant
lymphocytic or plasma cell proliferation and

immunodeficiency disorders such as
hypogammaglobul inaemie, selective Ig deficiencies and
complement component deficiencies.

Auto-immune diseases, such as systemic lupus
erythematosus, diabetes, rheumatoid arthritis, post-
partum thyroid dysfunction, auto-immune thromocytopenia,
to name a few, are characterised by auto-immune
responses, for example directed against widely
distributed self-antigenic determinants, or directed
against organ- or tissue specific antigens. Such disease
may follow abnormal immune responses against only one
antigenic target, or against many self antigens. In many
instances, it is not clear whether auto-immune responses
are directed against unmodified self-antigens or self-
antigens that have been modified (or resemble) any of
numerous agents such as viruses, bacterial antigens and

haptenic groups.
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host-disease, post-transfusion thrombocytopenia) , and

many others wherein the responsible antigens {at least

initially) may not be self-antigens but wherein the

immune response to said antigen is in principle not

wanted and detrimental to the individual. Sepsis is a

syndrome in which immune wmediators, induced by for

example microbial invasion, injury or through other

factors, induce an acute state of inflammation yhich

leads to abnormal homeostasis, organ damage and

eventually to lethal shock. Sepsis refers to a systemic

regsponse to serious infection. Patients with sepsis

usually manifest fever, tachycardia, tachypnea,

leukocytosis, and a localised site of infection.
Microbiologic cultures from blood or the infection gite
are frequently, though not invariably, positive. When
this syndrome results in hypotension or multiple organ
system failure (MOSF), the condition is called sepsis or
septic shock. Initially, micro-organisms proliferate at a
nidus of infection. The organisms may invade the
bloodstream, resulting in positive blood cultures, or
might grow locally and release a variety of substances

into the bloodstream. Such substances, when of pathogenic
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abnormalities.in_vasculature, resulti i n narralitie f. system c and
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It is in fact generally these immunological

-

wmediators which cause the tissue and organ damage
associated with sepsis or septic shock. Some of these
effects stem from direct mediator-induced injury to
organs. However, a portion of shock-associated-organ
dysfunction is probably due to mediator-induced
abnormalities in vasculature, resulting in abnormalities
of systemic and regional blood flow, causing refractory
hypotension or MOSF (Bennett et al.).

The non-obese diabetic (NOD) mouse is a model for
auto-immune disease, in this case insulin-dependent
diabetes mellitus (IDDM) which main clinical feature is
elevated blood glucose levels (hyperglycemia). Said
elevated blood glucose level is caused by auto-immune
destruction of insulin-producing # cells in the islets of
Langerhans of the pancreas (Bach et al. 1991, Atkinson et
al. 1994). This is accompanied by a massive cellular
infiltration surrounding and penetrating the islets
{insulitis) composed of a heterogeneous mixture of CD4+
and CD8+ T lymphocytes, B lymphocytes, macrophages and
dendritic cells (O'Reilly et al. 1991).

The NOD mouse represents a model in which auto-
immunity against beta-cells is the primary event in the
development of IDDM. Diabetogenesis is mediated through a

multifactorial interaction between a unique MHC class II
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Mor eover, the NOD nouse dermnstrat es beautifully the critical interaction
bet ween heredity and environnent, and between prinmary and secondary auto-
i Mmuni ty, gehe falndlmuﬂltiphefeenannhadl sgkaetdxadgal , (m)elrrdltﬁge on vari ous
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antigens N gl é:betlc ’pa ﬁéngét%ggae stan ng t &F‘ﬁ ese aut o-antigens
play in Nmmmlnraltat.e&myt:lmnméﬂ- maridwsteatdiost |1n?guf%1ﬁ EAREn pat hogeni ¢

aut o- antl%?)%l %ﬁové\ mlst ¥xk B3 a1S RAhcERRienoEASN. I n general, T

| ynphocyt es I vot a ein initiati ng t he I mune nedi at ed di sease
process (S@mtant oiggme MigFParraanign logsh ofibhgLneirepmendgs,

Maki no et ;3| wH280) + hEDEOD TreflslesS 1GaMPRB e par at ed |nto at | east two mmjor
subset s Tth and Th2. Activated Thl . cel]s secre and TNF-a, while

Th2 cell's producé¥ L£oR, a’i-‘EOSJ-E‘H‘HnF-It_:YlGlemﬂﬂs':C’@Lq aJr% %??trfl’c%?{ y invol ved
in the QQQ%ﬁﬂdﬂEhgéneﬁﬁé@hﬁu% @@t il dgmam ty- cebkreasporibdscakks are
I nstrumental in t ener on of _ .hunor al muco ty and
al lergy, iBRASHI léera |%1&e%¥%r#?%e%5%§n%%ts%gf‘l s and the
product i Orhrﬁj‘lgk@’&s(ﬂhbaiabtatajc ph®9@ntA nmdmrstﬁndsngldthe hale now
(Ui bl au otce 1e6ko- Rafy 6808 By g M byhe BoF B PR PEREL R0l 1< are
shown to d:ﬂeﬂ.aswelmldeisylngmoallnmtvaﬁm Hebhogamic s@‘éé@’r@ﬂ‘éégehat an@h2 T
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initiating the immune mediated disease process (Sempe et

al. 1991, Miyazaki et al. 1985, Harada et al. 1986,

Makino et al. 1986). CD4+ T-cells can be separated into

at least two major subsets Thl and Th2. Activated Thl

cells secrete IFN-y and TNF-o, while Th2 cells produce IL-

4, IL-5 and IL-10. Thl cells are critically involved in

the generation of effective cellular immunity, whereas

Th2 cells are instrumental in the generation of humoral

and mucosal immunity and allergy, including the

activation of eosinophils and mast cells and the

production of IgE (Abbas et al. 1996). A number of

studies have now correlated diabetes in mice and human

with Thl phenotype development (Liblau et al. 1955, Katz

et al. 1995). On the other hand, Th2 T cells are shown to

be relatively innocuous. Some have even speculated that

Th2 T cells in fact, may be protective. Katz et al. have

shown that the ability of CD4+ T cells to transfer

diabetes to naive recipients resided not with the antigen

specificity recognised by the TCR per se, but with the

phenotypic nature of the T cell response. Strongly

polariséd Thl T cells transferred disease into NOD

neonatal mice, while Th2 T cells did not, despite being

activated and bearing the same TCR as the diabetogenic
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di abetes, even when Th2 cells were co-transferred in 10-fold excess

(Pakal a et t@h. T 197 1%3 ﬁlhﬂ@bﬂenﬂérébvé%pshﬁwo?{ EERt SMOEK PAS Been

i ncreasing since the S, ent eV|de ce ,sug ests that this
rise will &8t |Sm?é>u]4fi’1e“?Ea§F9ﬁ§1P6Ptet Fr%‘@ rf!'cj’rfg@?lt-c"ésar EVRENY:
i ncreased %@mfmz Y&l ¥ewdew @@St&aﬁafé&reﬂt rlmfascmﬂcatrd catbessr s,

wi despread ,us t ot oxi ¢o80 I mmunosuppr essi ve drug therapies for
cancer and & Pi‘ﬁ@ﬁe%‘f a1t onl®Phéreased | ongevity of patients with cancer
and di abet es whahay e:_ncpidﬁﬁcéOodegemessemsis&ptd.md ghoclndiesseeen

i nfections, due to antibioti g-rerstl'bﬁhqnt org}arglllslrrsrec%e | S8 I§egt ic shock
i s the nmostEEHRATHTAREIGE GBSt A°rR Prt 8R% e o &%= tni T 5T98R is the
t hi rt eent h stegfestoymMioitac attbé sofrisdeatih 1i wonitd. niur téﬂl@tmmonghéopr eci se
'incidence t he a oy b e . oLkabl e;
however, éLasc}ﬁ"el)? % ﬁﬁahﬁgggfgﬁét@e%orﬁ%%? I{C déa%&at%%glék400 000
bouts of sapsvlaﬁl\ai)o;lﬁﬁﬂceasestcaf aSsepﬂr@Vsiﬁ@GﬂlaIarﬂﬁtle@m) deat hs from

this di seasfaclioly ALEM BTOLGRBLIME. SR idinAAgFEalyee and

G am p05|t|veeb eria, as wel ungi, can cause sepsis and sgptlc
shock. Certtélerraﬂlr%eﬁoanéaﬂpéﬁeﬁﬂéh 5@5@&@&&%% precrERasadsi m | ar
syndr one. %Méf pSTEABNRAS ik kHe g WA ﬁﬁ@ﬁ@@&bh&earéaﬁ eria
are sorrewhat nore i S|te of

kelgF to produce sepsis or septic, shoc{
i nfection EFPHESP tdeHedepsSEPEISe et AT HRGECFFR RN T %‘EIE f sepsi s

are pye'Onﬁmawﬂd5%ntﬂBQBHQ&L%esﬂ@thh@mdﬁganﬂ§m§Eﬂﬂhpsﬁs 6ﬁ|bebt&b3 or
nenlngltls Many of these infections are n%&p t%h occurrlnﬁﬁ atients
hospi tal i sERIT 6% heh® nBASLaFOMPPBL CaHSS %%t"‘\ RS REI CRES:
def ences, arSitsf, and it is the thirteenth most common cause of
death in the United States. The precise incidence of the
disease is not known because it is not reportable;
however, a reasonable annual estimate for the United
States is 400,000 bouts of sepsis, 200,000 cases of
septic shock, and 100,000 deaths from this disease.

Various micro-organisms, such as Gram-negative
and Gram-positive bacteria, as well as fungi, can cause
sepsis and septic shock. Certain viruses and rickettgiae
probably can produce a similar syndrome. Compared with
Gram-positive organisms, Gram-negative ‘bacteria are
somewhat more likely to produce sepsis or septic shock.
Any site of infection can result in sepsis or septic
shock. Frequent causes of sepsis are pyelonephritis,
pneumonia, peritonitis, cholangitis, cellulitis, or
meningitis. Many of these infections are nosocomial,
occurring in patients hospitalised for other medical
problems. In patients with normal host defences, a site
of infection is identified in most patients. However, in
neutropenic patients, a clinical infection site is found
in less than half of septic patients, probably because
small, clinically inapparent infectious in skin or bowel
can lead to bloodstream invasion in the absence of

adequate circulating neutrophils. Clearly there is a need
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i ncor por at ed mani f eskaténndy,otohkedeyebde effespordtas theenf derpehedf ever,
tachycardia, tachypne and t Qs I i hy ' ce of organ
system dysffwc?o%&?%g%5?’“’5\%’2%&%&% ?)%é::ﬁﬁnratasg (r)%ai ):/M! 1& Ehn%?%%ﬁggat ic, central
nervous systamcahecatobeyi eheor therapdids aash &Rt i 11823Y . EPhBenpst recent
definitionscuse 1he tBLELSUFLYNC HaRld aHBIYPOrJasROongei Fe¥BdEt eBRs( S| RS)
enphasi si ng ha sépsiS is one exanple of the body's

i mmunol ogi cfl tlye neyYEhend c FEsRARECOnP IHSRHHIS %%Yeﬁan be triggered not

only by infgc *QQEdiQ‘,Jt tal&g,ﬂ,\éar]orgﬂa‘ echil@isytthSshs deasonguatitds traunma and
pancreatitrs or Interrel ationships ar?urlg syst (:/gi c_,infl arm%t Qry response
(SIRS), sepeidengadofnpeasrpmysied s U PrISERI"1EE2: For a
revi ew of Pé&ﬁﬁ?ﬂsﬂb‘i}{f%@iﬁmﬁ%@aﬁhﬁ, eveftsal meepsiis eystept,i c shock see
N Eng | J Med 328:1471, 1993). Toxic ,shock syndr [ SSI-
r epr esent sheWatoABeL S| OF é%ﬁt%%pq-ﬂellce\ﬁi?ﬂo%%f% Jr%,gr?d%ﬁ%i ?‘P%E% &%y the
causati ve- gagenat ibhsoveie e cdfermoxaysisdoiok syhbrometorysesspiesrae t oxic
shock is defined as j,s or .septi S % SHRELxARJIGEUE €
xot oxi ns).sgi}BEPmSnt(i%ggﬁg a‘?r?l?léarﬁfsrlorﬁ"ér}g%é(ulsgt%?g%t ?gens in that they
requi re nothel boligr spriemess g beflone-hedrted sprbyaBmahory MHC nol ecul e.
| nstead they bind to en, - FEI A5 ObniPenoxt gFeet iind he TCR
and cause Féﬁggnses that rgargqﬂagq:rfll%e i’} ¢
but also by noninfectious disorders, such as trauma and
pancreatitis (for interrelationships among systemic
inflammatory response (SIRS), .sepsis, and infection, see
Crit. Care Med. 20:864, 1992; For a review of pathogenic
sequences of the events in sepsis or septic shock see N
Engl J Med 328:1471, 1993).
Toxic shock syndrome toxin (TSST-1) represents the

most clinically relevant exotoxin, identified as being

the causative -agent in over 20% of toxic shock syndrome
cases (where toxic shock is defined as sepsis or septic
shock caused by super-antigenic exotoxins) . Super
antigens differ from “"regular" antigens in that they
require no cellular processing before being displayed on
a MHC molecule. Instead they bind to a semi-conserved
region on the exterior of the TCR and cause false
"recognition" of self antigens displayed on MHC class II
(Perkins et al.; Huber et al. 1983). This results in
"falee" activation of both the T cell and APC leading to
proliferation, activation of effector functions and
cytokine secretion. Due to the superantigen's
polyclonal activation of T cells, a systemic wide shock
results due to excessive inflammatory cytokine release.
(Huber et al. 1993, Miethke et al. 1992).



"recognition"” of self antigens displayed on MHC class Il (Perkins et al.;
Huber et al. 1993). This results in "false" activation of both the T cell
and APC | G845 proliferation, activation of effector fBEFNIMO0ZEd
cytokine secretion. Due to the superantigen's polyclonal act$ V&R ilh of T
cells, a system c wide shock results dué to excessive inflammtory
cytokine rel ease. (Huber et al. 1993, Methke et al. 1992). WD 01/72831
PCTI NLOL /00259 28 SEP_1004 8 The inflammatory cytokines involved in sepsis
are simlar. THeSe INFABIBEPEYH CERkingss imvekisbrimesepsis afect or
(TNF), i nt esifeeiion: garmBsé | EMmaaBmBhd caill MdaiRidies 40X aad h@b&rg's‘il&;' n 1
IL-1), whi cpcﬁ:re ssively released by nonocytes, nmacrophages and other

| eukocyt es 85+ es b t SRbEEEIPR W%S(I(%E‘rﬂ@t“ﬂabt pitric oxide

Gu;I ierrez- Rmﬁ efjncal irl@@z‘lerﬂiﬂﬁ %q&@aﬁe ,_Ofwl'h-E'NE’l adifle OhASE i vENJOgENoUs
nedi ators may, | ead. t.o several patho- physiological reactions in sepsis,
such as feV&r-S39%5KkeheRPROCY PG 6’[5’21‘395,5 W&F&)o‘%‘éﬁcl%%ﬁ&é’ es

di ssem nat eich irdaavase utar baeagutiali ebxiass WHdnrestt | epwkgtyte infiltration
and inflam@ti.on | n various ,orga Il of which may pltimately lead to
death. TNF ~ 8159 Cals %m%ﬁdSthgi gé’gggl'l sﬁieo TSI RS %ﬂht‘%rggﬁndr é’{‘g’;ﬁ“ors
(sel ecti ns)ersiwermmactiedaseonreutmagpiidasl ttao sexpress paghnds for these
receptors 1@3 . u .ls. tq adhere with endothglial cell surface
for adherégrili e, Ctnlgir%}%%?i %‘%?‘Bgﬁ&‘ﬁ% 3Paﬁe it os'f(?l}ss%% E?‘ﬁ?rammt ory foci
(Bennett etleykoperBliackthyombecythesindm, preveebmanid obaogesnal anti bodi es
prevents ti Sl Y, d-Lop IvAal din, . certai i gl nodel s of
sepsis or septi c sho_c([i ?%e]ﬁ-het.'Eseieﬁtiaglsgofédl{'ﬂeaseeﬂ?r?’n g%g‘g?fgog% wi th auto-
irinmune di ded¥ocye ipfilozafiicn apd dnddemermtoire imivankausry disease,
under wri t e diparostal ated guishenas ofi raeldieirealladivg qbhenbalgmce

bet ween activated Th-sub-popul ations. __Possi bl'e di sturbances in this

bal ance th&LS4 EFURRR B BYthglialegeldactiovionprass RFhesd@Ratory T cel |
popul at i onsrecept AYS st IBYAENARdhatedati SRASEMEMISIFESHALE B

express ligands for these receptors which help
neutrophils to adhere with endothelial cell surface for
gdherence, margination, and migration into tissue
inflammatory foci (Bennett et al.). Blocking the adhesion
process with monoclonal antibodies prevents tissue injury
and improves survival in certain animal models of sepsis
or septic shock {(Bennett et al.).

These findings, both with auto-immune disease, as
well as with acute and chronic inflammatory disease,
underwrite the postulated existence of cells regulating
the balance between activated Th-sub-populations.
Possible disturbances in this balance that are induced by
altered reactivity of such regulatory T cell populations
can cause immune-mediated diseases, which results in
absence or over-production of certain critically
important cytokines (0'Garra et al. 1997). These Th-sub-
populations are potential targets for pharmacological
requlation of immune responses.

In general, immune mediated disorders are difficult
to treat. Often, broad-acting medication is applied, such
as treatment with corticosteroids or any other broad
acting anti-inflammatory agent that in many aspects may

be detrimental to a treated individual.



absence or over-production of certain critically inportant cytokines

(O Garra wﬁtmﬁkssllgg?)' These Th-sub- popul ations are potengd-pNLbPsESs S for
phar macol ogi ca regul ati on of inmmune responses. |In general, |mmune

medi ated disorders are difficult to treat- Often, broad-act)ggEpeglication
I's applied, such as treatnment with corticosteroids or any other broad
acting anti-inflammtory agent. that in many aspects nay be detrinental to
aht reated indi ;ilﬁu@legéﬂaﬁldﬂédﬁéligq/ Né@;&%;@@%%et&eﬁ? GarERn2094 | nI generﬁl
there is a need for better, and, nore specific ssihilities to regulate the
checks and SPSQ%?Qﬁsﬁ%ﬁﬁﬁﬁﬁet?yEEgﬁh%& Y Eatc Wadi at ed

di sorders. p3UMMAMRY QF Tk | Nirhiie OblyShen aventtiremtpromges wedhgtedhers an

i mmuno- regyl ato NVPF) obtai nable or derivable froma urinary netabolite
of hCG in%d—(%‘:’lli Hr fromnicked forms of b- hCG or (synthetic) peptide
honol ogues or anal ogues thereof. These forns of b-hCG have peptide bond

cl eavages withi - sybuni.t | t al, Endocrinol ogy

133: 1390- 1397, %@uﬁr#gﬁnéﬁﬁﬁﬁgﬁzs been found that a range of

bet a- HCG br eakd@ie prmodemt sopr prpdédes aomashddhers naymnbP@dgnPat ors ( NPVF)
with a host_of - f t E ur.ori s o af g : tors
are interreﬁeﬁ%loaé;% E@??g%dﬁﬁﬂg%ﬁéﬁé%a% %&rﬁléiﬁggﬂmgggrﬁggﬁes use
of such an mdvRBGIL pe ephr hEG, a LopParvdcBET i rdbipbskedofiorBs Pfe®ting an
| mune- i el Foretiecd A ERAR o LTRSS 6 EOBnaNdgResTet hod for
treating an 1nfrune- ne |ate5 gls rder. | mmune- nedi ated di sqrders as

descri bed Hdraesepf ncThesecheamisc ofi khGmatars RERELLE, POBEH Ca82YAHES es

type | or Iirn{heugathCsdicsease, (pdird@ens syndron@ociithblphy scl erosis),
transpl antation-rel ated | mune resgonse,s suc

d
graft-ver susihob32@r328de, 1993t F}s‘?r’ﬂﬂf¥h?%%88§t BE&Ri £°"Ehr oni ¢

transpl ant t!k?&t?céiﬁﬂn%éréf eRitanpRica baidiedieet | prodiustsaprbwadeal laer gy and
e

chroni ¢ Eﬂgégéa enof k%ﬁ%%%%éa& 5§3¥§3{ﬁgﬁﬁpnﬁieﬂyadh%gﬁsgf such

functions. Even more surprisingly, said immunoregulators

are interrelated and derived from one another. The
invention provides use of such an NMPF in preparing a
pharmaceutical composition for treating an immune-
mediated disorder, a pharmaceutical composition and a
method for treating an immune-mediated disorder. Immune-
mediated disorders as described herein include chronic
inflammatory disease, such as diabetes type I or II,
rheumatic disease, Sjdgrens syndrome, multiple
sclerosis)}, transplantation-related immune responses such
as graft-versus-host-disease, post-transfusion
thrombocytopenia, chronic transplant rejection, pre-
eclampsia, atherosclerosis, asthma, allergy and chronic
auto-immune disease, and acute inflammatory disease, such
as {(hyper)acute transplant rejection, septic shock and
acute autoimmune disease. Autocimmune diseases are a group
of disorders of in general unknown etiology. In most of
these diseases production of autoreactive antibodies
and/or autoreactive T lymphocytes can be found. An
autoimmune response may also occur as manifestation of
viral or bacterial infection and may result in severe
tigsue damage, for example destructive hepatitis because

of Hepatitis B virus infection.
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I n general unknown etiology. In nost of these diseases production of

aut or eact VOL1EA I hodi es and/ or autoreactive T |ynphocytes RGFHNBBIG@ESNd- An
aut oi nmune response may al so occur as manifestation of viral or bacterial
infection and may result in severe tisd%e damage, for exanpl é8dEftMlicti ve
hepatitis because of Hepatitis B virus infection. WO 01/72831
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Aut oi mmune di seases can be classified as organ specific or non-organ
specific dependDEgAQmﬁmhenmEmRIPmiomespomEE IEVEmMﬂEnJ|y agai nst antigens

| ocalised in Icul ar ans pread antigens. The
current nalnstag g ?S%%tggﬂng ﬁ%§§é &84 &S [QFAAMRE suppr essi on
and/ or, (bspausélcfdnsnnnyorg@njspeaif;csdbpénaumgpmnﬁwn@gﬁércgﬁ@onents

| i ke hor tist on,_Ho er, .l no res agents, such as
s{er0|ds g?gg§§§§%ah%;Qﬁ%ﬁ%?h%g;a%?éhggyégﬁggg 3! g H%lghllrnts
their applp@atnoulawmmrgams USe afannse wmdeképmeadﬂunnmgﬁn&alpny drugs

d h o) a nt...of. _auto ne di sease and
|s provided, pynt ﬁlalglase 0\} &f'ﬁréQEmé{qE beenl 8r1§/“’“l‘JJ61r 'O’Hg:fsﬁae%éé l%

ot her inflammations e I nmunor égu a t he
capaC|t|eslm@uﬂégﬁum@¥QSﬁndmlaﬂﬁﬁorraﬂbepaueen0¢UKaKﬁnﬂ£ndr|t|c cel

differentia &?Qﬁmnkﬁﬁhr RN LAY gﬁtféﬁe8k g&gghlgoﬁgggﬁgpg%ppnké|0|al

clinical ects, etc., It s ows these urinar pr epar ati ons or
synt heti c BABNGHGe s idait ton beHweyerheupmunqsmthmsmeea rmgmosa

patients Wshhhi HEURR-STRA Y e %&émaboamgg%a% Oghfan%a At tﬁase

non- I|n1t|ng |ist of an i mmune eases inclu yroditis,

primary nysRBe8EARCthy Bt bR cbiPsts pEpRilEi spplidsadiion. NeWoithene

at rophi c @Qétbftm&rewﬁﬁéﬁiﬁﬁcCﬁﬁ@@ﬁ@regﬁﬁgﬁbﬂyed&E@ﬂpaM§ rovided
I nsul i n- deﬁgng nt .di abetes nellit St ndr one odpasture S

syndr one fle iy Sr=hATS, ThstRe FRPaFRRRFL §f &&ﬁﬂ%ﬂﬂﬁ?ﬁ/ HReRree
penphl90|dansynphéhemnflammﬁtﬁwm&a Babadogant BeUV firuror S8l Td b ey
scl erosi s, 'properties, e.g. the capacities to regulate the Thl/Th2
ratio, to modulate dendritic cell differentiation, their
low side-effect profile, and the beneficial clinical
effects, etc., it shows these urinary wetabolite
preparations or synthetic analogues thereof to be very
helpful in the treatment of patients with immune-mediated
inflammation, such autoimmune disease.

A non-limiting list of an immune diseases includes:

Hashimoto's thyroditis, primary mysxoedema
thyrotoxicosis, pernicious anaemia, autoimmune atrophic
gastritis, Addison's disease, premature menopause,
insulin-dependent diabetes mellitus, stiff-man syndrome,
Goodpasture's syndrome, myasthenia gravis, male
infertility, pemphigus vulgaris, pemphigoid, sympathetic
ophthalmia, phacogenic uveitis, multiple sclerosis,
autoimmune haemolytic anaemia, idiopathic
thrombocytopenic purpura, idiopathic¢ leucopenia, primary
biliary cirrhosis, active chronic hepatitis,

cryptogenic cirrhosis, ulcerative colitis, Sjégren's
syndrome, rheumatoid arthritis, dermatomyositis,
polymyositis, scleroderma, mixed connective tissue
disease, discoid lupus erythematosus, and systemic lupus

erythematosus.
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rheumatoid arthritis, dermatonyositis,; polynyositis, sclerdigffi m xed
connective tissue disease, discoid |upus erythematosus, and system c | upus
eryt hemat osus. WO 01/72831 11 PCTINLOL/ 00259 2 8SEP2004 | n one enbodi nent,

the invention &réfvazégse@o § HEHROT £aul 3t 0kraRADLE-Rf; flawn; egul ating Thi
cell levels and/or upr egu?atl nE'ThZ ce Pevel s, or 1nfluencing their
rel ative AdMEQneEnlapPhararahie ofmsiawe-agaudedringbtBrhaeeelfrom urine or

ot her souneRg10] ar?@%i:YuEE:QQU@E%gin%U%za%e&Qr uBverey.oPl acental extracts,
cells or tissues. btainable hereinrefers to directly or indirectly

obt ai ni ng iSG1HWEING f ERALEarglabdvee ratisr 10 &0 ARpiBshnp$a18bt ai ned vi a

che][n' cal dﬁmlhﬁﬂd_ 'égx?lat{&%@rrbb@a&?i%l@r lflllloﬁtmuri@ié :Eﬁts_dtfhélﬁt%@rcéﬁ af

pref erred_enpadi nen e invention allows .regulating relative ratios

and/ or cymﬁ)ﬁé’ REXPIEYSof SUF o%m’dmﬁt i Ebcfgré'f'ﬁi get-prELEnt i ng

\(/:\,ﬁl I sulﬁseielmmli ati@@ﬁe'lle):n @bd'aimml @& amran (r=fprs huoed) reptifenabl y
ere these | ocyte subset - popu | onprise, Thi_or T or, _DC1 or

be 2 popu A HRCE T GeReRinanarre NEE SREP aats Tonttac N (i

devel op i Maxr fesstpbaabby aimetiuwe aefdheetiara Ic etvrszhgomins soT nfikami on wi t h

rel evant nt i geni [.d resente e major histoconpatibility

conpl ex (V\?ﬁ?d)magfaoslg gﬁg}r}%l %%t‘#gs%’bf}% g’r?toclrhgxteerr}- presenting cells (APC). Based

on the char act erimstacpsefertedyeokiodésgmtodfded irfrenieidn atkowsomonl y

segregat ed. e di r | Ons., I; 8l pr oduci ng
el s vel RSP ARt e i andell B L UrAER OF
| ynphot oxilymmite¢et dh2deadrd taco @rc @019en Rreseny g qﬁﬁ’ anEspE-13,

These Thi 1121 SHES €4S a2PReRE =Rl e ineN! r@NRE. iHukdhPKi Peepeedutli on

profiles and within these ) X
where these lymphocyte subset-populations comprise Thil or
Th2, or DC1l or DC2 populations. In general, naive CD4'
helper T lymphocytes (Th) develop into functionally
mature effector cells upon stimulation with relevant
antigenic peptides presented on the major
histocompatibility complex (MHC) class II molecules by
antigen-presenting cells (APC). Based on the
characteristic set of cytokines produced, Th cells are
commonly segregated into at least two different
subpopulations: Thl cells producing exclusively
interleukin-2 (IL-2), interferon-gamma (IFN-y} and
lymphotoxin, while Th2 cells produce IL-4, IL-5, IL6,
IL10 and IL-13. These Thl and Th2 subsets appear to be
extremes in cytokine production profiles and within these
polarized subsets, individual Th cells exhibit
differential rather than co-ordinated cytokine gene
expression. Thege subsets develop from common Th
precursor cells (Thp) after triggering with relevant
peptides into ThO cells producing an array of cytokines,
including IL-2, IL-4, IL-5 and IFN-y. These activated Tho
cells subsequently polarize into the Thl or Th2 direction
based on the cellular and cytokine composition of their
microenvironment. Antigen-presenting cells like the
various subsets of dendritic cells besides subsets of |

macrophages largely determine this polarization into Thl



pol ari zed subsets, individual Th cells exhibit differential rather than
co- or di naya@168Yds9ki ne gene expression. These subsets devel op from conmon
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cells producing an array of cytokines, 1 including IL-2, IL-4, iiEPS?ﬁﬁpd
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ot her's cyt oki ne prgdugt i gr@ﬁo?ﬁaegi l??tii %Ql?t%ﬁogﬁg%ur‘?—'l\fwngﬁﬁgl EY 0, and
from t hi s "@hdeptiPral hged: shadnaliistetrharatesli st urhanbaiahmet e thalance
bet ween tdieses tio SHRB i n di £ { n | i,nical ni festations
[5]. IL-12 is, jgsie dom nanfgéﬁggﬁéf g"r%olé]rlfltoltﬁ nr}Lgrij Jljhff%ﬁ%%gt "SE;P&FF;{; I on and
dendritic CEH LHRC 1388 dplagdd-pRoduc e Idominamr Baveor protdtiingyces

| FN-y  pr athictsuitedy gotakk$ariennalny j,Ld ey ( ells. Recently, it
was reported the}té?l L-%B a tsas ngr g et oL ‘ﬁgﬂ%hﬁo I nduce Thi

istically wt
devel opmedt>CPR T2t PERAFFCTHD - el Moniepvgy+ i Barly dndumeentiFdiryt he

presence qfrdducﬁ:icmﬁoﬂgcgdcgll'g el iaqr,_ut;‘a‘,_sq&[w[iér :ﬁ@ﬂ) ”B%}Jl ells. APC

deri ved IIR-6 ha]%lr al sp. been shown to i nduce sma anmounts 0 L-4 in
devel opi ng “AF ety s. 1t 1¥2§ ZRGOAPeddétiared Lo RS apunargl stRead)ly

i nhi bit | with prlodiet toni AddcEhTh1pBeRid® o .TftbolTQBiQaHl’:%hg@fh%gubee”
te

useful in_gt rgejlsaté%gtthe gun tion of Thi cells with cell-nedia

i muni ty (G n% arimat O Y- HEeh Xség?eagﬁﬁ’?e(ﬂmti&? napeerensPfi ¥lrg¢, and

cyt ot oxi ciprprvarl 2 Tetedlwi bh basophills EHdindst | e DESEr Abc-among

protozoa o8 a1 Hat e RS B 20c FHeRPLoT S bR L TSGRk Eons s

can al so B¢ Ilinked nr deeehobdny, Thi kellart HiLi-tics armdl Akd sdapdvether

i nfl ammat oy sHRf18hdin E, (PGE,) inhibit IL-12 production and Thil
priming.

The Thl-Th2 paradigm has been useful in
correlating the function of Thl cells with cell-mediated
immunity (inflammatory responses, delayed type
hypersensitivity, and cytotoxicity)} and Th2 cells with
humoral immunity. In general, among infectious diseases,
resistance to intracellular bacteria, fungi, and protozoa
is linked to mounting a successful Thl response. Thil
responses can also be linked to pathology, like
arthritis, colitis and other inflammatory states.
Effective protection against extracellular pathogens,
such as helminths, mostly requires a Th2 response, and
enhanced humoral immunity may result in successful
neutralisation of pathogens by the production of specific
antibodies.

In yet another preferred embodiment, the invention
provides an immunoregulator capable of modulating
dendritic cell differentiation. The selective outgrowth
of Thl vs. Th2 type cells is dependent on the interaction
of precursor Th cells with antigen-presenting cells (APC)
carrying the relevant peptide in conjunction with their
MHC class II molecules. Cytokines released by the APC and

present during the initial interaction between dendritic



Ef fective protection against extracellul ar pathogens, such as hel m nths,

nost |y r%ﬁ?"ﬂfﬁfﬁﬁ Th2 response, and enhanced hunoral | MupiNFRgozsesul t
i n successfu neutralisation of pathogens by the production of specific
antibodies. In yet another preferred enpodi nent, the inventidStheBvi des an
I mmunor egul at or capabl e of nodul ating dendritic cell differentiation. The
sel ective outgrowh of Thi vs. Th2 type cells is dependent on the

interaction, pf Qﬁscgﬁgoge%iﬁ%hksTvﬁctehla&fé&%ﬂ-d% eSEP- ¥y Cel k&1 APC)
carrying the rel evant peptide in conjunction with their C class 11
nol ecul es.didwekthesdiéfexeas By ioRe IAPEATML fieseht2 SPFFEERe initi al

interacti %@éﬁ&‘@f? dendyis trire MR- 031283k ckd: RO M@ (y0035Q 28 .SEP?004
cells and e pertinent T cell receptor carrying J cells drive the
di f f er ent i krphoid) t bavRi bpen AESCIihGst S0 RitetTY WO di fferent

precur sor s3d 981 Bembieb® s frowy Maicl)d henmbessrdesecubadaifneran.

Sel ective developnment of DCl fw{gl oi d xgci]%f:ursors 0 cg(resuﬁ:tserin

stinmul at i ontipeha wilitd P45 Xim,= FEEUI 3 RMg Sprdduct i on
of 1L-12. hyghopeoRiREUISOISE gilve 2 deyitmidGremhtsoast giveDidisieg tand

ori e 1 mtE aRed e A AR SO roT nestg PGRNGRE T2

I Lh4 i sdrggpi Ee.dsf and FI&.U::H griwise oiyﬁl'CHQimey?pear@ethsgw?Eéh can be greatly
enhance t he presence of. |l- ' ti¥er il Lekgntirald e t o

Thl type ci‘i“P?rtPPCeexcllnus%/le‘f]y‘]l%é&lge%denté%%ﬁlﬁlggpdrjgsgnlge of I'L-12. Since
DCl are cheeatt:ediized iy tdmuprestiviey othefoutgrawtht aéy Thei EYBS i mari |y

| nduce out groyth of; Fhi dso 1 PheARanEd By ofueepilesbcands
sel ectivel gegﬁ%mw?lel%ﬂf%\%%g%nent 3)‘\1\4?:] th%, relggnce of .exo enoug ;I L-4. It

i s shown h&Leilf, silayrsehert e frobieetnbiatheni hfehtitofYPE e of
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will primarily induce outgrowth of Thl type cells, while
DC2 produce IL-10 and selectively promote Th2 development
in the presence of exogenous IL-4. I is shown herein
that an NMPF as provided by the invention is capable of
regulating or modulating DC activity and differentiation,
thereby allowing selective differentiation and activity
of Thi and/or Th2 cells.

In one embodiment, the invention provides an
immunoregulator comprising an active component obtainable
from a mammalian chorionic gonadotropin prepatation said
active component capable of stimulating splenocytes
obtained from a non-obese diabetes (NOD) mouse, or
comprising an active component functionally related to
said active compound, for example allowing regulating or
modulating DC activity and differentiation, or allowing
selective differentiation and activity of Thl and/or Th2
cells, in case of chronic inflammation, such as diabetes
or chronic transplant rejection for example as shown in:
the detailed description herein wherein said stimulated
splenocytes are capable of delaying the onset of diabetes
in a NOD-severe-combined-immunodeficient mouse
reconstituted with said splenocytes, or wherein said
active component is capable of inhibiting gamma-

interferon production of splenocytes obtained from a non-
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Although said immunoregulator according to the
invention is easily obtained as urinary gonadotropln
metabolite or break down product from urine, for example
wherein said mammalian chorionic gonadotropin preparation
is derived from urine, other sources, such as serum,
cells or tissues comprising gonadotropin are applicable
as well. Also from said sources an immunoregulator
according to the invention capable of for example
regulating Thl and/or Th2 cell activity, and/or capable
of modulating dendritic cell differentiation, is
provided. In particular, as immunoregulator a (synthetic)
peptide is provided obtainable of derivable from beta-
HCG, preferably from nicked beta-HCG. Of course, such a
peptide, or functional egquivalent thereof is cobtainable
or derivable from other mammalian gonadotropins, as
explained herein earlier. Said peptide is for example
capable of protecting against septic shock or other
immune-mediated disorders. Preferably, said peptide
immunoregulator is obtained from a peptide having at
least 10 amino acids such as a peptide having an amino
acid sequence MTRVLQGVLPALPQVVC or functional fragment

(e.g. a breakdown product) or functional . analogue



cells or tissues conprising gonadotropin are applicable as well. Also from
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| mmunor egul ator a (synthetic) peptide is provided obtainable of derivable
frombeta- HCG preferably fromnicked beta-HCG O course, such a

pepti de, ogpggggtfi 0Raln AtbyAl eptadienesf hegedht aiedattias tor W& ivable from

ot her mamnml"an gonadotropi ns, _as. expl ained, hergj rd.J akgh pept i de
i's for exanplencommblate¥Y pebiecti Ay a&&%ﬁs‘FYsé‘% iqi(?elghéo%ﬁliﬁ%lf otgfr _
or is

i mune- medi ated, disofdegse Bepterabhypcksaird NoBptmase | SHRABHEYUT

obtai ned froma peptide havi ng % | east 1(%P ' acigs sughias a peptide
having an adds - &rRIEeREENEEVPRVESEFBAS %R] or fpnctiongl f r agment
(e-g. a bregk SrQuuet) oer 1hugeti omalorEnao et WE B9e92g4al BT/

NLOL/ 00259  28SEP 2004 ..t hereof . .Fungti | fdwagments herein relates to the
i munor egulshiior)y R¥PRLLLFH gmc\yiltofll%gs For 65 ¥

exanpl e can ge nmeasured in the
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met hod for thelepeingcarfifemmareds AWRURRRHRFTE-SEhGT dBY ePMi i ng
therapeutic_effect of anJimuyngregulad oss byisubiest tpgaapepdiideal prone to
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show si gns ¥F*URabBESS™ S 02 peptide conmposition qr fr .an. ther eof , and
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t herapeutic el tect of an I mmunor egul ator b iglgjo‘icgd&q;ﬁ%ﬁ{ﬁ mal prone to
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provi ded her&w i, the septi ¢ shock pdel, aksg dieRng ot (et reashatk mde
for the det eMIRRGGHI o ANTTE |858P| cractivity. breferably, peptide
conposi tiongg, a peptide composition or fraction thereof a |
determining the development of septic shock in gaid
animal is provided herewith, the septic shock model also
being a fast read-out model for the determination ?f'
anti-diabetic activity. Preferably, peptide compositions
tested in a method according to the invention are -
obtained from a peptide having at least 10 amino acids
such as a peptide having an amino acid sequenge
MTRVLQGVLPALPQVVC or functional fragment (e.g. a
breakdown product) or functional analogue thereof.
Functional fragments herein relates to the
immunoregulatory effect or activity as for example can be
measured in the septic shock or NOD mouse diabetes
experimental model. Fragments can be somewhat (i.?. 1l or
5 amino acids) smaller or larger on one or both sides.
Surprisingly, it has been found in the animal test
systems as provided herein that a range of beta-HCG
breakdown products provides a cascade of peptide
immunoregulatérs with a host of functions. Even more
surprisingly, said immunoregulator peptides are
interrelated and derived from one another and can also be
produced synthetically. The invention prov%des use of
such an immunoregulating peptide in preparing a

; Lt i 1 mmune -
pharmaceutical compositlon for treating an 1im
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anal ogues e in Hle ( PEPSCAN)
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detection 0gy and sO On can amno acids or
modi fi ed adensvatiidesatcamebornads e $orh abl Wpir:a@;@glamzhéml ¢ el

sequence. ékaaﬁlgfgy ReNes iﬂ%td: Yes ¢aorfealRile E,,g.uggna

circularizatio providing wt rm na cyst ei nes,
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new y devetep€dgpepitidtr, conjugated or oOtherwise linked to carriers

known in the art, if only by a labile link that allows
dissociation. Of course, newly developed peptide
compositions or derivatives can be tested according to a
method as provided herein.

Functional analogue herein not only relates to
analogues or homologues peptides from MIF or MIF-like
proteins, from LH or PMSG, or gonadotropin-like proteins,
be it modified by glycosylation or modification with
unidentified amino acids or non-protein amino acids, but
also to synthetic peptide analogues that can be made with
peptide synthesis skills known, for example by
identification of functional analogues with replacement
mapping techniques, PEPSCAN detection technology and so
on, and can comprise D- or L-amino acids or modified
amino acids at one or more (or all) places in the desired
sequence. Also, peptides can be circularised (for example
by providing with (terminal) cysteines, dimerised or
multimerised, by linkage to lysine or cystein or other
side-chains that allow linkaage or multimerisation,
repeated, brought in tandem configuration, conjugated or
otherwise linked to carriers known in the art, if only by

a labile link that allows dissociation.



conpositions or derivatives can be tested according to a nethod as
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comrerci al ﬁ%ﬁgéeparatlons (NWPF) has immne regulatory effects. In

particul ar, can inhibit or regul ate auto- inmune and acute- and
chroni c-i nf | anmBRoPrailcEdsas. MMRF camd InbNgdmAr #eSptatel dgFeal |y

i nvol ved i fragHbeanBnblcammt aimd dheeasies Sl AEnBepsy Sd DEe86gki. c TRiFock and

and IFN-gamma are pathologically involved in acute

inflammatory disease such as sepsis or septic shock and
also in auto-immune and chronic inflammatory diseases.
Sinﬁe NMPF has the ability to regulate T-cell sub-
populations and inhibit TNF and IFN-gamma, NMPF can be
used to treat, suppress or prevent immune mediator
disorders such as sepsis or septic shock {acute
inflammatory disease} as well as auto-immune disease or
chronic inflammatory diseases such as systemic lupus
erythematosus, diabetes, rheumatic disease, Sjdgrens
syndrome, multiple sclerosis, post-partum thyroid
dysfunction and thyroid dysfunction related dementia's
such ag Alzheimer's disease, auto-immune thromocytopenia
and others, such as allergies and chronic inflammatory
disease and transplantation related immune responses.
Furthermore, the invention provides detection of
genetic predisposition for immune-mediated disorders,
whereby individuals with particular isoforms or amino
acid variations in HCG or HCG derived peptides or
immunoregulators are predisposed for certain disorders.
Once known, it is provided by the invention to provide
the genetically predisposed individual with the proper

peptide immunorequlator via gene therapy



al so in auto-inmune and chronic inflamuatory di seases. Since NWF has the
ability to regulate T-cell sub- populations and inhibit TNF and | FN-gamms,
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pepti de ha at Ieast 10 a no aC|ds uch, as.havi n1no aci d
sequence, Xb PeARC (41 Cbi%;Y HPenVEﬁM§d§$9 or
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as well as innate immunit ring an i mmune medi ated di sorder. For
exanpl e seEFPél§ﬁ§ék}OEP9 RRRRPCYFDF | PEr ALrBRLEP 48 @rshesabrddi abet es

i s accel er gedggPhavageaValfeh1a3 Bl vaeyi Vit providedvitled e pat elrat i ve
short-chain peptide (third immunoregulator, 3-5 amino
ac1ds 1ong) that comprlses MTRV or MTR or QWC or VVC or
CLQG or LQGV or LQG {(and especially when bound to a
larger molecule such as when bound via its cysteine to
another beta-HCG fragment) .

More in particular, a first immunoregulator is
provided comprising a functional fragment comprising an
amino acid sequence VLPALPQVVC or LQGVLPALPQ oOr
functional analogue thereof which counteracts the
regulatory activities of another, second immunoregulator
according to the invention wherein said functional
fragment comprises an amino acid sequence of from 9 to 6
amino aC1ds (hereln also called NMPF-Kb) , such as VLPALPQ
or GVLPALPQ or GVLPALP or VLPALP or functional analogue
thereof, which for example is capable of regulating
Thl/Th2 balance as well as innate immunity during an
immune mediated disorder such that it is capable to
reduce the clinical symptoms seen with immune-mediated
discorders, such as septic shock, LPS induced
proliferation of splenccytes or diabetes, instead of
accelerating or aggravating these symptoms of immune-
mediated disease, as for example is shown in the detailed
description where NMPF-Kb is capable of protecting a

mouse against a lipopolysaccharide induced septic shock,
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nouse agai nst_a | popol ysacchari de induced septic shock, WO 01/ 7% 31
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peptide (P45; LQGVLPA 348: VLPALPOWO) , al so tested denaturated
(345+348 (Lleﬁ\}LﬁDN_]F%V\L}E‘g‘CﬁSBF?dQ 75 aﬁ%sa?xﬁecan oLH“i%‘ég?ng Eg%}er
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m ce- Qur result showed .t hat _denat ur at 045+ t] [.nhi hict s LPS

i nduced proqﬁafré‘cffa{“ﬁ%%e%hdop \9|fv§ﬂseeg>t0%§%s 1&%1%?%%%%8\/\%98ng ug’%fs are
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and can undergo further _notification such as Egly t he act'vit\égof
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isopeptide bond with the amino moiety of L-cysteine). We
have shown that NMPF also inhibits (toxin) streptozotocin
(sz) induced diabetes in mice through destruction of
beta-cells. One of the mechanisms involved in the
destruction of pancreatic beta cells is the formation of
reactive radicals (ROS, NO etc.) that also play an

important role in the pathogenesis of many other diseases

like nephropathy, obstructive nephropathy, acute and
chronic renal allograft rejection, auto-immune diseases
(Like SLE, rheumatoid arthritis, diabetes, MS), AIDS,
diseases related to angiogenesis, atherosclerosis,
thrombogis and type Il diabetes mellitus. So, it is
likely that NMPF also acts as 'anti-oxidant'. For example
breakdown products of B45+P48 such as LOG oxr CLQOG
peptides alone or in combination with certain
carbohydrates or modified with unidentified amino acids
or with nonprotein amino acids such as P-alanine,

y-Aminobutyric acid, Ornithine, etc. posses
immunomodulatory activity (NMPF).

Not wishing to be bound by theory, NMPF-K and NMPF-
Kb activity can be described as maintaining a Thl/Th2
balance, whereby NMPF-K acts as if binding to an

appropriate receptor but not activating it whereas NMPF-



] 45+ 48 peptide is LQG which resenbles glutathione (tripeptide of G C,
and Qwith L-glutamate having an isopeptide bond with the am no noi ety of
L-c ysteiwi@p1/7¥81 have shown that NWVPF al so inhibits (toxi PCENE&AMBIDt ocin
(SZ) induced diabetes in mce through destruction of beta-ce%EEYD@he of

I
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formation of reactive radicals (ROS, NO etc.) that also play an inportant
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i mmunonodul atory. activity (NMPF). Not wi shing to be bound by theory, NWF-K
and NVPF- RB98895i ty can be described as maintaining a T hi/Th2 bal ance,
wher eby NVPF- K aGis- asxaripbéndoug tresaitsaphoepthate NVEGetorindyibnbs

activating it whereas VPE 01/ / Idg:l(/ 8 SEP 2004 Kb
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well as acylsg id¥dAMmyoaY immune-mediated disorder such as an
allergy, auto-immune disecase, transplantation-related
disease or acute or chronic inflammatory disease and/or
provides an immunoregulator (NMPF), for example for
stimulating or regulating lymphocyte action comprising an
active componeﬁt said active compénent capable of
stimulating splenocytes obtained from a 20-week-old
female non-obese diabetes (NOD) mouse, said stimulated
splenocytes delaying the onset of diabetes in a NOD-
severe-combined-immuncdeficient (NOD.scid) mouse
reconstituted at 8 weeks old with said splenocytes, or
comprising an active component functionally related
thereto.

In one embodiment, the'invention provides an
pharmaceutical composition or immunoregulator wherein
said active coﬁponent is capable of inhibiting gamma-
interferon production or stimulating interleukine-4
production of splenccytes obtained from a 20-week-old
female non-obese diabetes (NOD} mouse. Clinical grade
preparations of gonadotropins such as hCG and PMSG have
since long been used to help treat reproductive failure
in situations where follicular growth or stimulation of
ovulation is desired. Said preparations are generally
obtained from serum or urine, and often vary in degree of

purification and relative activity, depending on initial



.di seases. The invention provides a pharmaceutical conposition for treating

an immnﬁgﬁﬂiyfs%d di sorder such as an allergy, auto-i mupeTNieeessy
transpl a on-related disease or acute or chronic infla 0 wa&l sease
and/ or provides an i nmmunoregul ator (NYPF), for exanple for %él ating
or regul ating | ynphocyte action conprising an active conponent said active
conponent capable of stimulating splenocytes obtained froma 20-week-ol d
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enbodi ment, the invention provides. an _pha ULl Icts 1 QIR
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situations where follic | puh gtbantef sadWlaitdiore is desired.
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vary in degremmind puio¥ i exainpheaviderefiat feédastiiuRt MFOr=Fnitia
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act1ve  conponent capabl.e of sti | ocyte s
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conponent fHictd pRakhydr ghatied tompanenactisveapadisoaid, intpib E5xEnp| e

wherein said stimilaled. 3B §ROSUEET or?bhadhRl ¢:in delifinabbe onset of

diabetes (NOD) mouse. The invention also provides an
immunoregulator wherein said active component is capable
of stimulating interleukine-4 production of splenocytes
obtained from a non-obese diabetes (NOD) mouse.

An immunoregulator as provided by the invention
(NMPF) has immune regulatory effects. In particular, NMPF
can inhibit or regulate auto-immune and acute- and
chronic-inflammatory diseases. TNF and IFN-gamma are
pathologically involved in acute inflammatory disease
such as sepsis or septic shock and also in auto-immune
and chronic inflammatory diseases. Since NMPF has the
ability to regulate T-cell sub-populations and inhibit
TNF and IFN-gamma, NMPF can be used to treat, sSuppress oOr
prevent immune mediator disorders such as sepsis or
septic shock (acute inflammatory disease) as well as
auto-immune disease or chronic inflammatory diseases such
as systemic lupus erythematosus, diabetes, rheumatoid
arthritis, post-partum thyroid dysfunction, auto-immune
thromocytopeﬁia and others, such as allergies and chronic
inflammatory disease (i.e. rheumatic disease, Sjdgrens
syndrome, multiple sclerosis) and transplantation related
immune responses. Our results for example show that NMPF-
Kb inhibit sepsis or septic shock caused by endotoxin or

by exotoxin. NMPF-Kb as provided by the invention



severe - conbi ned- inmunodeficient nouse reconstituted wth said

spl enocyt I nvention also provi des an i nmunoregul ﬁﬁ@ eLn

sai d actlsg)coéggnent i s capable of inhibiting ganmm- |ntea%§®®- ﬁgagction
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provi des an i nmmunoregul ator wherein saird active conponent is capabl of
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di seases. TNF1aMhddN 08088 s85€e pathological ly involved in acute
inflammatory di sease "such as sepsis.or, septic shock and also in
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., NVPF can used to éreat su ress oi prevent i nmu medi at or
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system c | upus eryt t osus ere rrheunptoid arthritis, post-partum
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al | ergies amihammﬁuron;néhahnaSOdyaHESeasem@lu1pkémnuﬁéﬁ@sﬂssease,

Sj 6grens [ ONe, ltiple.s an nsp tion related immune
r esponses. r}'Srémrl(rgu %n%%?alg%a%%?eg%%\%lv ‘t 2 etreﬁllﬂ:’ %a"‘ %It sepsi s or
septi ¢ shoslediaissll dysenderogbmprosesbpcEteotion mnmadiin Kbsuak psovi ded

by the invenldan. Ia%%%ﬁﬁgiaggbNyhoé%%@%c%?tez%xsﬁ?%&&gf?éﬁ@éb' ts or

counters | ne ne t o-1 Mmune | Seases, chroni anmat ory
di seases aéiliﬁélﬂpla%n@cméecth@nanwﬁﬁéﬁ}nd|S§éa%éstm%mﬁﬂﬂemtﬁdn t hus

provi des usg Rfrdy -SMYPOEEIULALRL i AREAE]INGda:d h%ﬁm%'gﬁs%éhlwe
production of a pharnmceutical conposition for the treatnent o
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di sorder camplirfesmedi 208 diBbrasPatbapriseeh AS hppetfseh maktiple

sclerosis Orthma or parasitic disease, in particular wherein said
immune-mediated disorder comprises an overly strong
immune response directed against an infectious agent,
such as a virus or bacterium or wherein said immune-
mediated disorder comprises pre-eclampsia or another
pregnancy related immune-mediated disorder. Use of NMPF-X
~as contraceptive (e.g. as morning-after-pill or
contraceptive vaccine eliciting contraceptive or
sterilising antibodies in the vaccinated female mammal)
is also provided. Use of NMPF-Kb is provided for
facilitating fertility, especially in case where improved
implantation is required. Especially, use is provided
wherein said treatment comprises regulating inmmate
immunity and/or relative ratios and/or cytokine activity
of lymphocyte, dendritic or antigen presenting cell
subset-populations in a treated individual, in particular
wherein said subset populationsAcomprise Thl oxr Th2, or
DCl or DC2 cells. Thus the invention provides a method
for treating an immune-mediated-disorder comprising
subjecting an animal to treatment with at least one
immunoregulator according to the invention, in particular

wherein said disorder comprises diabetes or sepsis.



chronic transplant rejection, wherein said i nmune- nedi ated di sorder
conprises acute inflammtion, such as septic or anaphyl act}

acute or MWD®28Hute transplant rejection, wherein said i n#r%@mngﬁllzg% ed
di sorder conprises auto-inmune di sease, _such as system c | u@usSEP 2004

eryt hemat osus or rheumatoid arthritis, ftherein said i rmune-nedi at ed

di sorder conprises allergy, such as asthma or parasitic disease, in
particul ar wherejin said .ipmune-nediated. disord ' - HolV; y
strong imune r&$podSEHi+eR R GRS AR ?npgépﬁgggdar;ﬁﬁa@l suf:‘lfl{'Jj as a
virus or bagt elduamwiniviereha saskl ofmmoe-predgnansy disiatest BERREses
pre-ecl anpsj.a or. anot her r r t i penediated disorder. Use
of NWPF-K %ﬁ?%cae?ﬁ?gga %ag‘g}f%% %?é?gé ter-le | or_ contraceptive
vacci ne el idnidmgrcaint ¢ dogpai mésbalaster beitsieosy AMEHJEH & | FME Kb,

vacci nat ed fe?’??lf'g %‘?@ﬁ'%t?%gdﬁké& chlol‘iief}‘i%dhﬁ:d?ﬁ p WP 4Py | Gepiowided

for facili%% especially in case where, i nproved
i mpl ant at | aypnsdoerEpied. cEppedralyy inuses T 9IRAN I SHREF eFHCRaRE

treatment complises,heIuhal kRGohRRake f1iMdoAN M DEeas At Bitehr abi 0s
and/or cytokine activity o nphocyt e, _dendrltlcl?or antlgegﬁﬁr gsentl ng
cell subsetypoplfadishstes a gesd G cHiSARRR  PRRERETt FEEFRPCIREr ei n

sai d subset, . pppulat )R8 aG0RRESReTBUCH ak HemaitidD@ obikE 2 cells. Thus
the invention provides a nethod forn[cire tin %1 | mune; medi ay gd.di sor der
conpri si ng Akubpiwerfg2Rd SRSt & é‘dﬁﬁés THoat®| 845t “6ne

i munor egul @4 RE286¢0E@H Y me® HAWE doryaniidiany detq@amintogain wherRBPASsai d

di sorder conprises_di abetes oy sepsi.s. W) 01/ 728 P 0 8 SEP
2004 The | nREREEGRBDYoR S0OH S5 RRIh AP TRl i S4Ros b0 0r datarmin: ng

the risk of angaipregrancong-altatied deptunte désouslersratabiévat 84OKth Thi/

Th2 mi sbal ance.as denonstr abl.e; b e we INVPF- Kb,
as for exar‘rﬁﬁ@lﬁr 88@5@-%153& e \F}eé&)q:flrr%%zclk Ul t%’?ﬁéde??sgggEggﬁgggﬁopi n,
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inflanmat ot ory .4 563583 SUSH ASreldiPerd |1hgbehasn phpuELl edisimase,

thyroid dysFunct on ‘
relative short-chain peptide derived from breakdown a
peptide having an amino acid sequence MTRVLOGVLPALEPQVVC,
for example wherein said relative long-chain peptide
comprises an amino acid seqguence LQGVLPALPQ or GVLPALPQ
or VLPALPQ or GVLPALP or VLPALP, in particular wherein
said relative short-chain peptide comprises MTRV or MIR
or PALP or QVVC or VVC or LQGV or LOG. Detection of said
long-chain peptides and short chain peptides, be it
modified by glycosylation or modification with
unidentified amino acids or non-protein amino acids is
preferably achieved by immunological detection methods as
known in the art.

The invention provides also a method for diagnosing
or determining the risk of a pregmancy related immune -
mediated disorder such as pre-eclampsia, or other immune-
mediated disorder and the outcome of pregnancy and/or
pregnancy related immune disease (such as gestation
diabetes mellitus (GDM)) comprising determining in a
sample, preferably a urine sample, the relative ratio of
a relative long-chain peptide versus a relative short-
chain peptide, said peptides derivable from breakdown of
beta-HCG, in particular comprising determining the

relative ratio of a relative long-chain peptide versus a



rel ated nmental disease such as denentia's |ike Alzheiners and others, and
at herosclerosis and related disease, said nethod conprising determning in
a sanpl e, wopmetsatably a bl ood or urine sanple, the rel ativeP¢HNLBUHRS 5
relative | ong-chain peptide versus a relative short- chain pe?gic s ai d
pepti des derivable from breakdown of béta- HOG, in particul ar EGE‘EJP I ng
determning the relative ratio of a relative |ong-chain peptide versus a

rel ative short-chain peptide derived.f.rombre RERL havi ng an
ani no aci drééa&éNce SW/‘L‘%@/E%AE?%%%? @Pgﬁv%grrp etﬁ;‘v%er eldrlcq"?.éli%il relative
| ong- chai npppRlidde hpoITRY | &6 Saminanaadacedusenee MR VIQGHLEALPR BE .
GVLPALPQ qr VLPALPQ or .GVLPALP R, tdyciel.ar. &kn said

rel ative sh8¥t f&3H epé'b‘??]a‘:él%oﬁ%ﬂisggﬁélfﬁ\yeop% él%lrh%&i or C or WC
or LQGV or cb@pribeiecin ambhosacid Beagesivs AQEHRAIER A SHeFALBRai n
pepti des, be | | fi cosyl at.i dihdcatd adu it h

uni denti fi 8% ?EHP i%‘gd%?ﬂﬁ%]}‘brg%ie?’%@nqi%#a{gi ds is é)ref erabl y achi eved
by i nmunol eeileali vietsittroncheinonepsd dek sOMPLIBSHITHY . OTHEIR n9Ent i on

provi des al etRad r; 8a08esipg . or determning the risk of a
pr egnancy Pe%l%a &d i rmuh‘é]-9 IF'n:: ?ateed, | sorder _sych as re-%angsi a, or other
i mune- nedi at edrdicetilk @hﬁemété%o@doflag?%%% SHEFBYS pregnancy
rel ated i mupg lSeRserisuclsly aSkAtm milimbaisse wh | anus KEDLE) 'S

g de

conprisin ermning in a sanple, preferably a urin a t he
rel ative rseinsafa 3nd AR iLvBUPgRG TR c’r%ee“?/%rgh]gu% ('?g#g?ltve short -

chaitn pfapt i(%e%&@egg%dég_,d_gﬁily;?ﬁlugdsrmm@%,akp@g\m b%. bet tasggeam
particul ar conprisjing deterninin . re | e
ong. Chai 1 ORERTERS | ERRESHECVBTORAF AL G G/ 8588 2SS Rabos

rel ative sherfcsdtticpeptidetden Kagderiors brasetinmn (8S) pbpt YHETRa#PFy an

am no aci d sequence L PAL POV PmXaRhe wherein said relative
| ong- chai n %&Woﬁﬁtf%ﬁt ng?@am %os aag:;d ‘Sequence LQGVLPALPQ or GVLPALPQ

or VLPALPQuyctahfitbpoet hepaffiectl an vimsnareiekielerk| BREY8 Sfor t - chai n

peptide conprises, MIRY o SMIRQM a1., Nature 375, 64-68; Gill et al.,
New. Eng. J. Med. 335, 1261-1269, 1996; US patent
5677275), and a direct inhibitory antiviral effect on
human and simian immunodeficiency virus (HIV and SIV)
(Lunardi-Iskandar et al., Nature Med. 4, 428-434, 1998,
US patent 5700781). Said cytotoxic and anti-viral effects
have also been attributed to an unknown hCG mediated
factor (HAF), present in clinical grade preparations of
hCG. However, commercial hCG preparations (such as CG-10,
Steris Profasi, Pregnyl, Choragomn, Serono Profasi, APL),
have various effects. Analysis of several of these,
(AIDS, 11: 1333-1340, 1997) for example shows that only
some (such as CG-10, Steris Profazi) are KS-killing
whereas others (Pregnyl, Choragon, Serono Profasi) were
not . Secondly, recombinant subunits of {4 or B) hCG were
killing but-intact recombinant hCH not. It was also found
that the killing effect was also seen with lymphocytes.
Therapy of KS has recently been directed at using beta-
hoG for its anti-tumour effect Eur. J. Med Res. 21: 155-
158, 1997, and it was reported that the beta-core
fragment isolated from urine had the highest apoptotic
activity on KS cells (AIDS, 11: ,713-721, 1997).

Recently, Gallo et. al. reported anti-Kaposi's

Sarcoma, anti-HIV, anti-SIV and distinct hematopoietic



QWC or WC or LQGY or LQG Anecdotal observations and | aboratory studies

I ndi cated previously that h CG m ght have an anti- Kaposi' .and
ant i - humaWQ #A28¥def i ci ency--virus effect (Treatnent | ssu:g?f@weﬁﬁgust

1995, page 15. It has been observed that hCG preparations hagefa i ect
apoptotic (cytotoxic) effect on Kaposi's sarcoma (KS) in vitro and in
I mmunodefi ci ent patients and mce and a prohematopoetic effect on

i mmunodeficient patients, (Lupardi-Jskandar et r 4-68; Gll
et al., Né?/&fEEﬁ'gE.‘ 9‘% ﬁian% | 91F8E ﬁ%ﬁfe M%%@%‘%n&%@% 75), and a
di rect inhidid®eiynant gghadbtebpdat GMCGhulfamandt <Iskandarmeahnodéf.i ci ency
virus (HV a S unar di, sk qgﬁ[ £ u d. 28 4,
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been attri hitheehrast anounkeduwn creSimes steedi¢act b {Far}so gladmed i n

clinical grade preparatio A‘f?x‘r"fy onres ¢hal, BEGhHRLeparati ons

(such as Ccfyﬁt £§§e?ﬁ§&Pr%§F§slﬁ r}3(|§§aegny , %r{]]g?gg%%? Seir(ono Prof asi, APL),

have vari ousrepheatsonAnal yeits dife deveipf BAtiveseCO( Bepbesrogdimersss. 1340,

1997) for ex | BA0YS S ik {sychrasc £Gnd§orStegradAtafasi ) are
KATPLA ABOUE ot Rakr Ao SadEn g Hrs

KS-killing ereas-ot her (Pregnyl, Choragon, Serono,Profasi), re, not.
Secondl y, rerodbrhantheunaiqre ofiqsterd PFRECREhEYE RAFFY g Shtdet

reconbi nantaHCﬁsng,gt Ltn (s & Bed ond mélahtthefkikbimdraffect was al so
seen with | ynphocyt

es. Therapy of KS has recently been directed at using
beta- hC G ¥bateveraktia tttﬁ’ftﬁlrg%‘?’?%’étm@rbeﬂ.tgﬁﬁgRb?.l%ffFl%CPlS& 1997,
and it was ggpepied ithalevdies i@z cprepataagonnt havel aned -frnomwr i ne had
t he hi ghest apoptotic_ activity on KS cells. . 11 o - . 1997) .
Recently, GBFF&Vety élh.ror‘ﬁ)tbrt't%%l En ?G%X‘Bo%l é|§19§ gglcgrjrsa,ﬁ)g)ﬁ)t i - HI%/
anti - SI V andegdii sldsneiifrmt opodedktc WOEG££72880 PBE/ NUOWUGOZERLI5 2 8 S E

P 7004 effects of clinical [ I r ati.an fs chorionic
gonadot r opi BYEH a?tokil% gcg%%%?gg?aaFggElggg, aacEIlI Qélﬁt%{'gllxr 1996,

Lunar di - | skapddwisty atoullkdog)t . bendeentrash LBMHIREI MSHAHSCLTSIRRPLS; it
s also claijged. that d NG, ankd - {HFPYEraBdoANbie- healwehinviitiof hCG

mononuclear cells.

Moreover, the reported pro-hematopoietic effect of
clinical grade hCG was noted in clinical studies in
humans infected with HIV, {(Lunardi-Iskandar et al. 1998)

indicating that the hematopoietic effect is indirect, and

caused by rescuing CD4+ cells otherwise killed by HIV
through the anti-HIV activity of hCG.

The invention provides an immunoregulator or a
pharmaceutical composition for treating an immune-
mediated disorder obtainable from a hCG preparation or a
fraction derived thereof. The effects of said
immunoregulator include a stimulating effect on
lymphocyte populations (such as found in peripheral
lymphocytes, thymocytes oOr splenocytes), instead of
cytotoxic or anti-viral effects. The invention provides a
method for treating an immune-mediated-disorder
comprising subjecting an animal to treatment with at
least one immunoregulator obtainable from a pregnant
mammal. Said treatment can be direct, for example
treatment can comprise providing said individual with a
pharmaceutical composition, such as a hCG or PMSG
preparation, comprising an immunoregulator as provided by

the invention. It is also possible to provide said



preparation is not due to the native hCG heterodiner, including its
purified subunits or its major degradation product, the i-core; instead
the acti vevaoi&3iresides in an as yet unidentified hCG nme®ICHREHMZIr
(HAF). \Whatever the true factor may be, these unidentified f®agrergyin
several hCG preparations have anti-tumuf® activity through the selective
I nducti on of apoptosis, besides direct cytotoxic effects on the tunour

cells. Furthernore, they postul ated that hhe %nti-t.um)ur staCtiVit{\{ coul d
not be due PHAIMASHHIEHEITATRESHELPBNYLER & FrastH& e Mt TREFHPR Pt rati on
of the tunoderdividd fvswnuchbeasnaet | sSnidhlebyefort kacangie tedinpling

pro- hemat opoi etic effect of clinica rade h s noted in clj

B i es i 1 O dien S ORI OT PRAERIEAL LhRart OtoRatdRiH of F9e68)

i ndi cati ng thdgithe densitloppi el ssuef becteildsi adidr extepaanichg csaséd by
rescuing Ch4+ cells otherw se killed by HLV_ throu [ activity
of “hoG The VISR GO (SRR P e 5P agu ey b e L £Eb, B5
conposi ti onskdid tureate nyr ase romuoe- theduat ed dieddreddry dixradthibdhatiorom a hCG
preparation_qr . t] etV t e T t aid
innunoregul5%%¥ﬁpﬁ%%%%éb%g¥€i%hlg ?n%géfgggf %%aﬁk¥%%ﬁ%£3%%fpopulations
(such as fopedmentgert ptleranatpgnphyeyaas, terping/tfar s sprehBeyt es),

i nst ead of dg@ggﬂgg b gy ebf RebS moliRe IJVeitd onPERYEdesga

met hod for tre t.ng‘ﬁﬁngﬁg%@Pgéé?g e%—diso?ﬁe% conprisﬁﬂ% subjggtﬁng an
ani mal to t PSatdREATWPedh- aln pPazsicBhari meader BFRRAGIE YR dPRabl e from a

pr egnant ”@Bﬁgionéﬁi di & r SRERBRRLLEPNABS idleleFlronf A P¥@FRARE AheAkNENt can
conprise providing said individual with a pharnaceutical gogg£5|t|on, such
as a hCG or PSS 3t PBPEYPoRascbRpFHEVAYSaR PR FTYr Biof provi ded by

the inventi GhmidolsgatsD geasihbe Wothr Qtisdaoctdicl WASHIEIABBRg as an
PCTI NI Al / 00259 26 . g@gﬁ§004. harnaceutic%b}co oSi ti n‘yjtﬁoatfractipn or
fractions &SHIKEIS Oﬁ?ééﬁaﬁfsﬁﬁﬁnﬁﬁ nf%&“%iﬁﬂ@?e 5% ng  urine or
serum or pl aceripdri{de ithoktihtelinmmliner ataeickl. So, to prevent this
rejection "allograft" the immunological interaction
between mother and fetus has to be suppressed, either for
instance through lack of fetal-antigen presentation to
maternal lymphocytes, or through functional "suppression"
of the‘ﬁaternal‘1ymphoc?tes. If fetal antigens are
presented, maternal immune responses would be biased to
the less damaging, antibody-mediated T helper 2 (Th2)-
type. This would suggest that pregnant women are
susceptible to overwhelming infection, which is not the
case. Female individuals during pregnancy maintain or
even increase their resistance to infection. Moreover,
while said individuals normally are more susceptible to
immune diseases than male individuals, especially
autoimmune diseases, during pregnancy they are more
resistant to these diseases.

The invention also provides a method for in vitro
stimulation of lymphocytes and transferring said
stimulated lymphocytes as a pharmaceutical composition to
an animal for treating said animal for an immune mediated
disorder. In a particular embodiment of the invention a
pharmaceutical composition is provided comprising
lymphocytes stimulated in vitro with an immunoregulator

provided by the invention.



origin) or other tissue or cells and preparing said i nmmnoregul ator

conprisin i ctive conponent from said urine or serum ' r
cells by ﬁ$§®{ﬁ%ﬁation techni ques known in the art (for e%gﬁgﬁgﬁﬁﬁﬁ8§|

perneati on chromat ograpy) and testing f?; its active conpongrg SEryI004
stinmulating a NOD nouse or its splenocytfes as described. in particular,
said preparation or conponent is preferably derived froma pregnant ani nal

since an embryo as, (o SN AE SuBOIERLLR! by EALALavdHpiRA odlead confl i ct
with its nmother: devel'oping as an essentially Toreign tissue wthin the
wonb wi t howtl sandegyerdmey bstoseidbet amunyest pabler Semunse predibatedhi s
rejection "R AUAL " olde AgTHBeLAULER! chBLASRCLIIN akiEliRsd, MRAREr and
fetus has to be suppressed, either for 1nstance through | ack of

fetal - ant i gEPphsdriertiof- t 1 Wakernalheynpredpraed SReGHMYAC T unct i onal

"suppressi aiyig PidheidRt 865RBki L¥EPRREKLES o kit @Addwenshar e _
presented, naternal |nnunedresponsei wou%d be bi'ased fo thealessldanaglng,
ant i body- meEFERTE 0 HRF@etdes(Fhpgthoghef FreatRsiiy Sggdit2PhER L pr egnant
Forml e | ndin o et Sty e ara b o von I ncrease Lholr
resi stance to iﬁ?%c?iEﬁﬁgﬁgPig§e??ﬁoaﬁpﬁg saﬁdnﬁﬁg} dﬂ%?%lﬁ%$n§YI§£§re

m){ e suscep%:ﬁ;mxetim '1mnetdbseasaprﬁ[sﬁmgrmegdmmcgimsatdaspeci ?I ly

aut oi mmune di seases urin egnancy . are mre . resj nt. .t se
diseases.'ﬁﬁ§+%ﬁéﬂ@?gﬁraF§Bg%% i8§§¥¥l ti%ﬁiq%wék%P%i?iége%?ﬁﬁﬂlg i on of
| ynphocyt esnamicet rexistessiing ofi dymphionyitat edldndmpiiotytes agtagen

phar ”ace”“éfésd&!?glo&gi %E?T %ﬁbs%%—?%iptm.:atfign rig'?téé'ﬂds hfmaii Ml chor an

i mmune nediaté I'sorder. I'na particular enmpbodi ment of the i nvention a
phar maceut i 2al sWospospebuhaicd opsohesd commmdiss Thl | 9hrpRadyeedlsyi RE at ed

in Vitro wighsag i FHHNALeeYl aber pcl O dre Rkitihe dAVERLE PN £ YOC03E72931
PCT/ NLO / 00259 ~27 28SEP2004 I n a preferred enbodi ment of the invention,

said di soreerreduprteEy di-§5dtlePOPYERTHIET- | mune nedi ated di sorders,
such as acute angh&higpkatiphl aneet pRRViCR® an immunoregulator for

use in a method according to the invention, and use of
said immunoregulator, preferably obtainable from a
pregnant mammal, for the production of a pharmaceutical
composition for the treatment of an immune-mediated-
disorder, preferably selected from a group consisting of
allergies, auto-immune disease (such as systemic lupus
erythematosus or rheumatoid arthritis), transplantation-
related disease and acute (such as septic or anaphylactic
shock or acute or hyper acute transplant rejection) and
chronic inflammatory disease (such as atherosclerose,
diabetes, multiple sclerosis or chronic transplant
rejection). Furthermore, the invention provides a use
according to the invention wherein said immune-mediated
disorder comprises allergy, such as asthma or parasitic
disease, or use according to the invention wherein said
immune-mediated disorder comprises an overly strong
immune response directed against an infectious agent,
such as a virus or bacterium. Often in most of these
diseases production of autoreactive antibodies and/or
autoreactive T lymphocytes can be found mounting or being
part of a too strong immune response. This is for example
seen with parasitic disease, where IgE production is

overly strong or which disease is Th2 dependent, and



al so be treated. In yet another preferred enbodi nent, said disorder

conpri ses sepsis or septic shock. The invention provides a nethod of

treat mentWP/ 738 1ani mal , preferably wherein said ani mal i sPRUNEMAI04259 5
particul ar enbodi nent, a nethod provided by the invention is-iﬂgiﬁ@r
conprising regulating relative ratios &Ad/or cytokine activ#t r &tokine
expression or rmarker expression of |ynphocyte, dendritic or antigen

presenting cell subset-populations in said aninmal, such as
subset - popdeaiigientiaat CeBnpPEs BTIRRISGT TIME &XFQL WHER Th3 or Th8 cell s,

or DCl or [feePeds-OFifihenrettesher sudh rpguist ooy Tegebbypopmhations.
The invention al so provides an i nmungregul ator for

use | .met hod
accor di ng PHHHEMHRFFEROMERI MG C’§5Fanfﬁﬁﬁﬂﬁ?@bﬁ?ﬁgﬁgfonppgferably
obt ai nabl e +fireM r WBLEPERE alBANEEction tHdiel pogduceésoht ofnasphereaceut i ca

conposition for the treatnent of an,i ne- medi at ed: _di r referably
sel ect ed fF&ﬁ%?%yé%ﬂF%%ngﬁgFiﬁéagpl%;aéﬁiﬁﬁé%l%é?%?géggéggdpgggggetsuch
as system @f Wt iaf v hBnatesss iaf eddngt ad @& t heeni witht ranspl ant ati on-
rel ated di sease and acut such_as _septjc . naﬂth ct] ] or acute
or hyper aiMWﬁh?%%lkﬁaﬁﬁoﬁéfggpﬁgﬁfiiﬁ;%égﬁ%n!c |ﬂ?|%%§%?§?§ﬁgrsease
(such as ahel aswd el psstrodioabetene mespgise sk$ ekoptsabr batr wialty an

transplant ., rejection)., Furthe | t§ hdegeag
accordingiﬁ?ﬁ4ﬂ9% %?FS% %%E&%?ﬁ%&%%?ﬁ%ﬁ%ﬁﬁ-%@g?§§§§ di sor ggegbnprises
al l ergy, sucte ass gsrdwided par ddiet iaveliteasere bt @s5etacksratrgnto athe

i nvention \Mgesrcqj%,_saa gggggun%hrg%w &k di s01 d&amagapr(aaﬁéﬁencavl%edf strong

i mune response rec agél nst an inf_ectlous agent , sycn as a \Vilrus or

bact eri um bef teadieahebt tef celdse and Seiie ptHREEVEREEH Gt SPRAIMSHk

anti bodi es {@nd/ QL5 RULET G3EH WRIPF lDvadwtiigst6aphbeihoandionynting or
being part of a too strong inmune regﬁgnse. %%is ié.for gxa le seen with
parasitic ditsvely NHBFealse Abduds stk O%Ve Ry SEFSRGLEr Ofhi ch di sease
is Th2 depeierdct Bpd WOrObxaiPik PGEI/ddKErDOR59 28cB8BSER20604

e e satodie St 82Re M Al %0 4 1 MERLruBRELAT b2 1hLAGH NS
producing pancreatic beta cells. There is strong evidence
that the progressive reduction of the beta-cell mass is
the result of a chronic autoimmune reaction. During this
process, islet-infiltrating immune cells, islet capillary
endothelial cells and the beta cell itself are able to
release cytotoxic mediators. Cytokines, and in particular
nitric oxide (NO), are potent beta-cell toxic effector
molecules. The reactive radical NO mediates its
deleterious effect mainly through the induction of
widespread DNA strand breaks, other radicals, such as
oxygen, through their effects on lymfocyte sub-
populations such as Thi and Th2 cells. This initial
damage triggers a chain of events terminating in the
death of the beta cell and disarray of the immune
response.

Furthermore, an immunoregulator according to the
invention is éapable of regulating radical induced or
directed cell-cell interactions or cell responses,
specifically those interactions or responses of an
immunological nature, e.g. related to regulating
interactions of the innate or adaptive immune system. Not
wishing to be bound by theory, there are two arms of the

immune system: the innate (non-specific) and adaptive



aut oi nmune response may al so occur as mani festation of viral or bacterial
I nfection and may result in severe tissue danage, for exanple destructive
hepatiti svpepzasse of Hepatitis B virus infection, or as sBEWNLOIR0259

| ynphocytic chorioneningitis virus (LCM/) infections. Said gw% mst rong
i mrune response is kept at bay with an 2% mrunor egul at or  as pz gezg by the
I nvention. Yet other use as provided by the invention relates to treatnent

of vascul ar di sease, whereby radi cal na damage sed radi cal s)
to cells ahBPerisue)i SYFtamsht QP qfed‘émfgla §lB"et g&;}ﬁﬂfg NVPF

accordi ng tQmbP81I &b%?)wlﬁhts \A@f@@aé\&/%fabamamm &Sm@ﬂﬁ‘le-rﬂ')e et

directly or indirectly. For Erfgep deter{pgnl ng _event .i net he
pat hogenengeanﬁF“&S’etlé‘ém—}nq’ SYHEY T JBPTBHY 58 Si n SREESP PSSR Uci ng
pancreatic P%ﬁl@@hﬂt&«s Tfm{ GcekZBl§,t fy0:1:5 o eaeméacegdt Matcetlfie ghrgrdsishee

reducti on of t he bet | | the oni t

reaction. BGRIRgSEhi S’f ‘?%T%‘?n?’?i i’sl rr%t rO‘S{S%r"' fiie cc%rﬁ—ié%ém?
capillary aendet bhlalﬁ pmi&slmchndlen@nnaseebnndﬂm l etd rabi MBI Jo. reI ease
cytotoxic di atars. nes, ar ti ar, I (NO, are
potent bet g?%e}“lajto je m%o?eelgtﬁ? GF %‘h% Aoz ttltl\#gp rlgrgelu%ge NO

nedi at es i tysteal GIIEHI dmsamﬂfbcd:ehm nl yhu-hiaoﬁgcﬁmwsi U drURAT ¥
w despread DNA s ne'n%? %Qégfésra@lhgaggap%q% %?S@gyg:% Bdeugh

their effelPS¥S) e su popul ations such and, Th2 cells.
This initi attudd@rtrhgmstr |kg@@assa ehal hS 0FPEFEREE USSR Tl YEREFR afeat h

of the betga ;g'ﬁ'i‘fééﬂl% Lhe éﬁ@ﬁ%l\r@emcdztﬂﬁ heiglee, an

|mmnoregul ator PRccor to the invention is ca ﬂ bl e of lgre uI ating

r adi cal |ndwdé§dQﬂllldlaléc@éﬁaEéF‘F‘S= cEPP iRPEtEcH BTt -FRsponses,

speci fi cal Iy, NORA-d N SF BALEQBE SRAT EBPOBHES tof ban unsnpmisiglccaﬂ:edat ure,
e.g. related to regulating interactions, of r{]ﬁ I nnat b‘ﬁga&gu | m"rune
e

system NoHOWEVEH nd-1% BROBbENEY BYSThERFy © FE e tWo ar ms- 0
i Mune syst:ai¥o tdieay akei t healspetef in) omed celddyite oD Md@&@lltPCTI NLO1

/00259 29 3 (SpeCi fl &) SYSLEME: D91 Baeh ey GhANm A | fend
instigates an immune response by processing and
presenting antigen in association with major
histocompatibility complex (MHC) class I and II molecules
to lymphocytes. Full response often requires adjuvant
(such as endotoxin}, which, through interaction with the
innate immune system, produce costimulatory surface
molecules or cytokines. This determines the biological
significance of antigens and communicates this
information to the adaptive system. So it instructs the
adaptive system to either respond or not. So these two
great arms of immune system not only influence each other
but also regulate each other at least at the cellular
level through for example cytokines and co-stimulatory
molecules etc.

There are many physiological conditions and immune
pathologies where these two systems are involved
separately or in combination. For example, it has been
shown that in pregnancy the maternal innate immune system
is more stimulated, or for it has been proposed that type
IT diabetes mellitus is a disease of a chronic
hyperactive innate immune system. Another example is the
involvement of the innate immune system in listeriosis.

Dysregulation in the adaptive immune system may also lead



hunoral conmponents. Exanples of cellular conmponents of the innate inmune
system are nonocytes, nacrophages, granulocytes, NK cells, mast cells, gd
T cell etwoonhgse, exanples of hunoral conponents are ysS@ECANEL01/00259

conpl enent, acute phase proteins and mannose-binding lectin (MBL). The
maj or cel lul ar conponents of the adaptiie i nmune system are7 TSBRAIB cel | s,
whi | e exanpl es of hunoral conponents are anti bodi es. The adaptive system
has been studied nost because of its specificity, effectiveness at

el i mi nat i rgp i irffregheodiasd sesc | lidey syserhe eoF rordyhespeaificcel | ul ar

or gani sns. | : yst IS, Of onsi d | gLt n ht to
be unsophalug <:§%1g1@2.§&%y5, F%%g\?grg?'t %%ﬁt%%&/?%lg% ir:':t(r:)t %%I ggggr gilgﬂ?gg%ut
coul d al st ainatbei magaterdines n oheovdgnaRcYoaRdf iRdehental i nmune

chal | enges, oYLk paEI Lt +HNA dgithen sysjesibiisti gates an i mune response
by processing an presenting antigen In association wth ma'{)grgn

hi st oconpati bi | Asymeprpraed @GNS, Ghe sadaprive | syFerunas

| ynphocyt egey ikl HSSROBIRATdLTDS s  S5cAPF LN ARY, £FEERLATRREY Qi N),
whi ch, through interaction with the innate ipmune S\éstem %‘regldu e

costimul at®tyMinpEARE IAHSKEALY oraRYt BEF HRSIVEHPECHERERNE

bihol Ogi cal 5t gkl lcanee fganidmenst e9dregalani oAt hast hiso Heefror mation to
the adaptive system So it Instructs the pitive syst o either respond
or not. SoSthesed: Hestyr £4% aﬁ’fﬂé“%]}ei rﬂrﬁn‘é@@s@%o%ﬁ{?‘ﬁ%}ﬁ%fl uence each
ot her - butcatskineguiair® eashi midmesnat pl egst aakeyheodel inl ar hellgeat t hr ough
for exanple t qki_nes and Go-sti mul at Qr cule t h are many
physi ol ogi‘é%\f¥cgﬁg% u TR agﬂ%r:g%feékmﬁitelge(é?%gsgﬁv% syst ens
are invol védriagpamateley rysponsosbi hat LanindeceexTbpl e, it has been shown

that in pr nc er | ter i S ls ' ted, or
for it hacTPhERFEpEIBEIRE] Mot dHIE! £1.! SUPE,SHSEAT ahF cBRRRIRAA 0L 2
chronic hypeentiliyvéti et elsmmbresyshewn PhathspbeghfppE dendydtic

ek g B ISR Semh e e e s B

SEP 2004 wicroenvironments that determine the differentiation of
either Thl or Th2 cells. In addition, negative feedback
loops from mature T helper cell responses also regulate
the survival of the appropriate dendritic cell subset and
thereby selectively inhibit prolonged Thl or Th2
responses. Moreover, development of Thl responses can be
antagonized directly by IL-4 and indirectly by IL-10,
which inhibits the production of IL-12 and interferon-g-
inducing factor (IGIF} by macrophages stimulated by the
innate immune response. Th2 cells dependent on IL-4 to
proliferate and differentiate have been implicated in
allergic and atopic manifestations, and in addition
through their production of IL-4 and IL-10, have been
suggested to play a role in tolerance. Specifically, it
has been suggested that Thl to Th2 switch may prevent the
development of organ-specific autoimmune pathologies and
required for the maintance of pregnancy. Recently it has
become clear that distinct subsets of regulatory T cells
are responsible for regulating both Thl and Th2 responses
and prevent the development of immune pathologies. One
of the common features of many of these regulatory T
cells is that their function is at least in part due the
action of TGF-beta; this would be in keeping with the
ability of TGF-beta to inhibit both Thl and Th2



to i mune diseases |ike systemic or organ-specific autoinmunity, allergy,
asthma etc, but it can al so play a role in the maintenance of pregnancy
and in theoopassention of "allograft” rejection. As nenti oREWNBHIEt he
adaptive system has been studied nost because of its speci fz SEEY 200
effectiveness at elimnating infection! and excl usi ve presence in !Fn gher
multicellular organisns. its regulation has al so been studied nost. For

exanple, it well known that the _cyt O\Ei ne m cro-envi ﬁ‘&nmant gl ays key
role in T REVEPPTEART wWhrterEhtl Qi Fon € oRBFHEFRBE 1AL Yol iy i T ype
during i mineneesponses. |L-12 induces Thl differentiation, whereas IL-4

drives Th2 differenti t|on Recentl so b hown tI_nL:_iLt subsets
of dendritic cél ess(eg@ ‘éflae gaf}flgr‘éﬁt %EOEYBE cells 1s

m ﬂoem’i ragmmﬁi‘ézi&ain dﬂﬁ@l‘j}?t\@r&dﬁlﬁld}ﬁféﬁrpﬂ?caksom ah ceufr]].blewi'ﬁn I Ior Th2
cells. In addi.ti on, negat,ve ops_from r er ce
responses 2PsdIeIyEH%R ?ﬁ%gsﬁggfg AP¢:9 % Tappr gﬁ’lét g-egeep{ Fitic cell
subset andpelpherdebyi rs at@ef inet yon nhlbht theako¥ged cIIaJssoriITm@lercaslms es.

Mo , I t b tly b
R o e T o AR P

i nterferon- 1gut:4aidwautr@r¢tat;n-on bEGVF?nbsiendympmag:@ﬁ-lﬁ el &théd by the
| nnat e |{m§ t{]%&&gsf cdi? E@EEéagfp@QQﬁ} ngn Tl 'ce‘iltso afhe it ate and

differen een 1 nplicat gi c_and at opi ¢ mani festations,
and in addldmftﬁﬁretrkﬁ-‘o%ﬁghoﬂhépr tBr@H&cVﬁenTsz Frbseisd Recemt lyay £¥een

suggest ed 3 fHWert rﬁ:@chﬂsBQEeE@E‘CQC %g@ubllaavsy lymphea® )bearysuggest ed
that Thl to Th2 switch ma revent

aut oi mune b@ﬁ%di%‘g?’é%b%ﬂd){n%‘a&l r €8 FSFlf’ﬁegﬁé(peﬁ't%g{%eg orfgan Sgﬁg‘lﬁ;‘l ’
Recently i tmhasoidassseuekoas bbatirdi aficeet ssubsdistiehn magi atory T cells
are responS| bl e for ul ati,ng both Thi, and h2 r.espan %Puc revent t he
devel opment-R§0% ‘i ‘gﬁtﬁﬂflf? PELn. REI 5188 &rﬁr@h S!"ezg)tr s ofOany of
t hese reguleat ary-12 . ceyiBoiid plrrat:utrlgems Hdvet mme SZCatDQZE&Stlll-?ﬂ Pplirer due
Ta-bet a ¢ CTAM TR Ros M Re A8l TRBS BRS R R L e G AR

10. These cytokines are of prime importance in driving

the development of the activated Th cell: IL-4 is

required for the outgrowth of Th2 type cells which can be

greatly enhanced by the presence of IL-10, while

selective differentiation to Thl type cells is

exclusively dependent on the presence of IL-12. Since DC1

are characterized by the production of IL-12, they will

primarily induce outgrowth of Thl type cells, while DC2

produce IL-10 and selectively promote Th2 development in

the presence of exogenous IL-4.

NMPF as provided by the invention is able to

regulate the Th1i/Th2 balance in vivo (BALB/c, NOD) and in

vitro. In dominant Thl phenotype models like NOD, NMPF

(Like NMPF-P and its fractions) amongst others down-

requlates the IFN-gamma production (in vivo/in vitro)

and promote the IL-10 and TGF-beta production, in

contrast to IL-4 production, which indicates the

induction of regqulatory cells like Th3 and Trl by NMPF.

These regulatory cellg may play role in the therapeutic

effects of NMPF in immune and inflammatory diseases and

immune tolerance. Furthermore, the invention provides an

immunoregulator selected by a method according to the

invention, a pharmaceutical composition comprising such a



31 2 8 SEP 2004 devel opnent while 1L-10 could preferentially inhibit Thl
al one. The selective outgromh of Thi vs. Th2 type cells is dependent on
the intergetd f precursor Th cells with antigen- presentli.@gvg@ll,do%sg{ APC)
carrying @ﬁ)edlf’gfﬁvant peptide in conjunction with their MAC class 11
mol ecul es.  Cytokines rel eased by the APC and present during 2HEEP 208k t i al
interacti on between dendritic cells and’he pertinent T cell receptor
carrying T cells drive the differentiation in to Thi vs. Th2 subsets.
Recently, t ifferent pre for o]] 1d W have
been descrl‘g\é\’g‘&q K eecéﬁlivaz?%]g’\/ei?%%@n%r%gg Bgl\é%r%im mye k%l;d
pr ecur sor s preparsitdfdrerofSta miatnarewk { hal CPaoppgandonofcanddi®xi n, and
results in_hi rQdycd i : e od-prgeyrsors give rise to DC2
cell's afteF@e%%E%E‘%ga%% aq{;tlu“rq?t'u‘]”lé ion,l%%%gpdrigﬁuce I'L-1, IL-6 and IL- 10.
These cyt oki nes Pawd fdfech NMARF | Isporsiamhcieo i Praduoe ngonord o@édel opnent of t he
activat ed i ddhd for [ SOMLF Ob201 £ BerBUbBEEY Riiizcliy Type cells
é?lt(\i%ddlﬁ'} 4h anrced y t r8dh IL-10 '

whi ch can be reatly en | e presence of I L-10, while selective
di f f er ent i d8icdd itteting &pdesidr ¢§ asxMYBE §REE 1ddSe M E Bt hee
presence of; ik asddife ATXd «Big1ENAhacher| zechdehbe aredysidlen &
IL-12, they wll prinmarily induce out%rowth of Thl, p'):glcells, gnile DC2
produce | LPY0 UG diie (PRAFS FFIPHRE ﬁ?%@%@%p?@'ﬁ%gi € {12 pPesBnce of
exogenous e NNRT-R8y RSyt A0 Ry &heepayenliren ciotpadilssirie aregutate the
Thl / Th2 bal'ance in vivo (BALB/c, NOD..and.in vitro. In dom nant Thl

phenot ype & 19k AN TRRPFEPE T+ kEeCAIVERS - P and its fractions) anongst
ot hers down- reqHeatieprddiei dir NEgettiner ppodutiéesna( methodo/and vatro) and

te the IL-10 d. TG-- bet duct _— £ = ti ,
Bt ch | ndi SRR Rt e ot CF B ur S oy et AL Rl oL gt ot o"
NVPF.  These reiguhetaorgry el sondgrpl agurbl asi heas threrlapeui ikraenfects of
WVPF [0 | MYRE.a04 4l | SO Yo i 3249682800 chiBHpRdid or ance.

Furt her no e ihventi‘'on provides an I munoregul ator sel ected by a
nmet hod acc@mmaqjqaﬁkenpsis, pregnancy related cardiovascular or

circulatory disorders and the like. It has been found

that an immunoregulator as described supra has a very
beneficial effect on animals, including humans, suffering
from a cardiovascular disorder.

An‘immunorégulator according to the invention also
widens the scopé of possibilities of dotter treatments.
In cases where conventionally such a treatment could not
be performed because of risks of an oxygen tension
becoming too low, a dotter treatment is now feasible when
combined with treatment with an immunoregulator described
above. Accordingly, expensive and difficult bypass
surgery may in many cases be avoided.

The invention is further explained in the following
examples and accompanying discussion without limiting the
invention thereto. It is to be noted that these examples
discuss implications of the invention of which it will be
clear to the skilled person that they provide a general

teaching applicable over a broad scope.



I nvention, a pharmaceutical conposition conprising such a WD 01/72831

PCTI NL01100259 32 28 SEP2094 sel ected i mmunoregul at or, anﬁc*@ﬁﬂﬂ&ﬁSQf sai d
for the vﬂ?@ﬁ§@§{ion of a pharmaceutical conposition for thé treatnent of
an i nmune-nedi at ed di sorder. Purified Fis used to pr oduc?orﬂgfj%d[.onal
anti bodi es and/or other specific reagents thereby facilitat Hg’ he desi gn
of an NMPF -specific quantitative immuno- -assay. Al so single chain F"

fragnents are iﬁgé@ﬁgg by using the phage display technology with the use
of a phage |lib ngai ning a repertoire conprising a vast nunber of

different specificities. The invention further provides a nmethod and a
phar maceuti cal conposition for nodul ati ng cardi ovascular or circulatory
di sorders, suchIBSTAEUFEIPR |ure, brain infarctions, Al zheiner's disease,

t hronbosi s, arterioscl.erosis.. rﬂg@é:e rdbavaseudh &5 cor

circulatory di sgﬁﬁe%g@ng %h%ﬁ%gg%?%as _eenq-Tlg%nd thgt n c

i m"runoregul(iannateasadds@pdgécfi%pﬁaai%l‘é?l/e*‘wu%%n@??EPﬁ?'eg‘P(?(lf‘t %

ani mal s, 1 gk Ul AERUGRIS IS id Hhnd FOIN dofigfenras cll andds arddis
a I ng

An' i mmunor egu or “accor to the |nyent|on¥\ﬁlio W eﬁis‘]]the scope of
possi bi | i t Resouhtdgorethe @RI SPEFLELS S Wl BXcBRFAIFSFAY y such a
treatment Goul-qppak edie Rekins ek desausenofhei skheaf handoxygen tension

becoming too Iow, a dotter treatnment is now feasjble n iedh with
treat ment WPRRCHFSSARAFHRAAIRDr Qi"e%‘&‘r‘}%ﬁﬁteﬁbo@g cﬁﬁ%’l’din%g%), expgemnsi ve

and difficuhly IMRRIS, SHGesY Teyells nany theesebdudasi degwohentsveht i on

is further explained in the follow ng . exa cc i £l scussi on
wi t hout |i FRE AGIERE A | DY T HRy gY%%f?rg%"g‘a%%H‘%é&ﬁqt%eBgiEtghaF{%t hese
exanpl es ?Jraﬂ;@islsj My sstjaasand tdenoseebindingf lgisitdm i MBI#) 12%R ¢l ear
to the ski

a broad scggggﬂxgéﬁﬁkt %%xhgﬁﬁéggé%gggﬁggg EﬁéLgﬁﬁﬁﬂérgyé#&%Jcmmée over
adaptive system has been studied most because of its
specificity and lasting effectiveness in eliminating
infections. The innate system is thought to play a
critical role in the most fundamental immune challenge in
mammals: viviparity.

The innate system instigates an immune response by
processing and presenting antigen in association with
major histocompatibilit& complex (MHC) class I and II
molecules to lymphocytes, the so called signal 1. Full
responses often require adjuvants (such as endotoxin),
which, through interaction with the innate immune system,
produce signal 2, in the form of costimulatory surface
molecules or cytokines. Signal 2 appears to determine the
biological significance of antigens and communicates this
information to the adaptive system. In fact, it is
pelieved that this signal 2 instructs the adaptive system
to either respond or not (Immunology Today 20, 114-118).
So, the innate system is an integral part of the specific
immune defense.

During pregnancy there are increased numbers of
monocytes and granulocytes from the first trimester
onwards. It has been found that, in normal pregnancy,
circulating monocytes and granulocytes have activated
phenotypes, 1in some ways comparable with changes observed
in systemic sepsis (Am. J. Obstet. Gynecol. 179, 80-86).
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presence of immunoregulator (IR, W099-59617) which we
named in this document NMPF (Natural immuno-Modulatory
Pregnancy-Factor(s)) that regulate both innate and
adaptive immune systems in a stimulatory and antagonistic
way (W095-59617). These factors include, but are not
limited to, commercial hCG preparations derived from
human pregnancy urine, b-hCG preparations, certain
peptides of b-hCG, certain combinations of b-hCG peptides
and certain gel filtration chromatography fractions of
commercial hCG preparations and human pregnancy urine.
Balance in these factors is crucial for proper regqulation
of the maternal immune system. For example, the over-
activation of the innate system can cause problems in the
progression of the pregmancy itself. Pre-eclampsia is one
of such condition characterized by hyperactivation of the
innate immune system. Recently it has been also suggested
that the chronic misbalance between the two immune
systems could be the basis of type II diabetes (non-
insulin dependent diabetes mellitus) and other diseases
as well (W099-59617).

Several cytokines have been proposed to play an
important role in balancing the immune system. One such
cytokine which plays an important role in the innate

immune defense and in the regulation of inflammatory
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of infla”“%&%ﬁkﬂﬂ@éﬂjd£§§lref@ﬁhé&QlM@@Zﬁﬁduces the expre531on of
proinflammatory mediators by macrophages and activated T
cells, thereby strongly promoting inflammatory and immune
responses (Nature Medicine 6,164-170). The critical
regulatory role of MIF within the immune system is
further underscored by the finding that MIF is induced by
glucocorticoids and has the unique ability to override
the anti-inflammatory and immunosuppressive effects of
glucocorticoids on macrophages and T cells. Thus, MIF and
glucocorticoids function as a physiological counter-
regulatory dyad that controls host inflammatory and
immune responses (Proc. Natl. Acad. Sci. USA 93, 7849-
7854) . Anti-MIF antibodies reduce the inflammation in
experimental_models of glomerulonephritis, arthritis, and
allograft rejection, confirming the role of MIF in the
regulation of inflammatory responses. Elevated
concentrations of MIF have also been detected in alveolar
air spaces of patients with the adult respiratory
distress syndrome (ARDS). Recent studies have also shown
that MIF is an important mediator of lethal endotoxemia
and staphylococcal toxic shock, playing a critical role
in the pathogenesis of septic shock. Besides the
functions in the immune system, MIF has also other

activities. For instance, MIF wmRNA and protein are



35 2 8 SEP 2004 responses is macrophage mgration inhibitory factor (MF)
. MF was originally identified by its ability to prevent the mgration of
macr ophagesy ewt2sef capillary tubes. Since then, the expresBCTNLG/00ASH
activity has been found at a variety of inflamatory loci, s % 22 gits
role in regulating the function of nmacréphages in host defen g ?E b nce
153, 80-82; J. Exp. Med. 137, 275- 288) . First described as a T-cell
cytokine, recently, MF is identified to be a peptide al so rel eased by
pituitary espiressad risspgoraint CTPFEeRiENCYRdLEMSeSE Nature 365, 756- 759;

Nat ur e 377di§%é?rﬂe)nt QA ghpabpyasensi d@émst,oShgge@ta_rigarigﬁ wivdtglaction,
nonocytes an macrop]hages have, been found to

' gﬁﬁ mal N source of I\/[Lli t hat
i s rel easegoler ey tdgoseFel 2eiPacPer FBP BRUSCSRNPHAD TR FRd £6
Cyfj_oki nes. g%%rf Qirﬁc@s&ﬂf fé%gntﬂ@lus;@ﬁét henamlb:ées sifﬁ Ire;f)ortm ondbwadmat or y
medi at or s macr ophages and_activated T cells, therehy ng mot i ng
i nf | ammat oFpeamFaafRfRe of MPOnsRsVERAPUFe “NEG S r?éi%q;fﬁté“%%) . h%ﬁ-g{ag
critical {egWeaaldraonot e@f i Fy WeikbiresshelIFmamee cars them stsrofgivher
underscored by the finding that Ls ind ; | CPL and has
t he uni queagﬁﬂ"?actf‘i ot%v%g?’r"ﬁﬁs %g At ?FF#%?%%nolgy%%@%gggépspressi ve
ef fects of gugihicos st izenk dsndnpsaciaphageMIFnexpussldion us, M F and

gl ucocorti cogi[ddq%ﬁquag% ;)Ig? gsg%la@m{éi Bhogimg:%lrt%%fnﬁiféf&%%ﬁéﬁi@yad t hat

control s hé: I 'imune responses (Proc. Natl” Acad. Sci.
USA 93, 7849gnfsMjor AnvneoMiEleati phapesytedued e infvarymePi 5ASi n

experi nment al. el s. gl onerul onephritis, arthritis, and allograft
rej ection,%&grr:sfoulderglngéthe role of MF in the regulation, of 'ifgflarmatory
e

responses. El evams of orlcenmeahabhsnsi ofl FMRERE HeBURPRYtReENS n
al veol ar ' | | § d i Bboryf dhstress
%ﬁg@%&ix% pg%g{i&ﬁc#aaa e R tndREA §

syndrome (A ecen udi es ve al so shown t Mg Is_an ifrrportant
medi at or ofinn@tfal andnAdeBk&Heal MEHASs CEHANSESo Al i c“¥nB2K, “pl aying a
critical reh@mdit ! hsupahbegenastedotosepldmd mhatiredekydes the functions
A ond agekiear Ly on' x08%1888y 00T BF 'Hd i Sohphiehante: MF

(such as DCl, DC2) or on lymphocytes (regulatory T

cells), NMPF biases activated T lymphocytes towards Th2

immune response. The suppression of Thl immune responses

may be compensated by the stimulation of the innate

immune defense by NMPF which could explain the

maintenance of maternmal resistance to infection.

Recently, it has been shown that in some instances such
compensatory mechanism (stimulation of innate immunity)
could be more dominant and may account for abnormal
pregnancy: pre-eclampsia.

Pre-eclampsgia is a common, pregnancy-specific
syndrome defined by clinical findings of elevated blood
pressure combined with proteinuria and edema. The
incidence has been reported to be between two and seven
per cent of all pregnancies. The clinical findings become
manifested mostly late in pregnancy. The disease can
progress rapidly, at times without warning, to a life-
threatening disease. Expedient delivery initiates the
resolution of pre-eclampsia but is a major cause of fetal
and maternal morbidity and mortality.

Roberts et al in their classic article gathered the
evidence to invoke activation of maternal endothelium as

an underlying process. Generalized maternal endothelial
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article gathered -Lhe ways that are potentially relevant to the

origins of pre-eclampsia, and several candidate factors
have emerged, including free fatty acids, lipoproteins,
oxidized lipoproteins or lipid peroxides, tumor necrosis
factor alpha (INF-a), fibronectin degradation products,
and deported syncytiotrophoblastic microvillous
fragments. The source of the factors that lead to
endothelial cell dysfunction has not been determined with
certainty, but the evidence points to the placenta.

In addition to endothelial dysfunction there is
substantial published evidence that there is systemic

activation of the maternal inflammatoxry cell responses in

pre-eclampsia. Both granulocytes and monocytes are
activated. There is increased release of the
proinflammatory cytokines TNF-a and its 2 soluble
receptors, interleukin 6 (IL-6) and soluble phospholipase
A2 {an important mediator of inflammatory reactions) into
the circulation. It is well known that the clotting
system is abnormally activated, and complement systems
are similarly affected. Postmortem observations indicate
that in some circumstances the lethal pathologic
condition resembles that of the Shwartzmann reaction, a
particular form of inflammatory response to endotoxin
that has been characterized in experimental animals.

Since the above mentioned characteristics of pre-
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cell responses pre-ecl anpsia. Both granul ocytes and nonocytes are
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system equipped with Alltech macrosphere size exclusion

(GPC) column of 60A, 100A or 300A (250 x 4.6 mm and 300 x
7.5 mm) . The separation ranges of the columns were 28,000
- 250, 2%00 - 350,00 and 1,200,000 - 7,500 Dalton,
respectively. External molecular weight standards were
employed to calibrate the column elution positions. ‘The
markers used were: aprotinin (6,500 Da), cytochrome C
(12,400), carbonic anhydrase (29,000), albumin (66,000)
and blue dextran (2,000,000} .

To analyze NMPF, three different hCG preparations
were used: NMPF-PG (Pregnyl; Organon; 0SS, The
Netherlands), NMPF-A (APL; Wevth Ayerst; Philadelphia,
UsS2) and NMPF-PR (Profasi; Serono, Rome, Italy). As
running buffer S50mM ammonium bicarbonate buffer
containing ethanol (5%, vol/vol) was used. Sample load
volume was 10-50 ml for the 250 x 4.6 mm column and 50-
200 ml for the 300 x 7.5 mm column. The flow rate for the
250 x 4.6 mm and 300 x 7.5 mm columns were 0.5 ml/min for
45 min. and 1-2 ml/min for 45 min, respectively.

First trimester pregnancy urine (2 litres) was
collected in a bottle from a healthy volunteer and was
refrigerated until delivered at the laboratory within 2
days. Upon delivery, 1 gram per litre of sodium azide was
added and the pH was adjusted to 7.2-7.4 with sodium
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respectively. Mice used {n sepgls‘or septic gk&@k expef%ments:

Female BALB/c mice of 8-12 weeks of age were used for all
experiments. The animals were bred in our facility under
specific pathogen-free conditions according to the
protocols described in the Report of European Laboratory
Animal Science Associations (FELASA) Working group on

- Animal Health (Laboratory Animals 28: 1-24, 1994).

Injection protocols: For the endotoxin model, BALB/c

mice were injected i.p. with 150-300 pg LPS (E. coli
026:86; Difco Lab., Detroit, MI, USA}. Control groups
were treated with PBS i.p. only. To test the effect of
NMPF, we treated BALB/c with an optimized dose of 700 IU
of different hCG preparations, thereof derived fractions
(10-50 mg) or from first trimester pregnancy urine (NMPF-
U) for 3 days and then injected with LPS i.p..

In order to determine whether NMPF inhibited shock
even after the shock induction, we also treated BALB/c
mice with NMPF i.p. after 3, 12, 24 and 36 h of injection
with LPS. At different time points semi-qguantitative
sickness scores and survival rates were noted.

Semi-gquantitative sickness measurements: Mice were
scored for sickness severity using the following
measurement scheme:

1 Percolated fur, but no detectable

behaviour differences compared to normal mice.
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order to dgogr"?ﬁ %%e?ﬁgh%%Fﬁﬁﬁﬁ¥§ft ed shock eesée\é .alter t%ﬁ: éhock
i nduct i on, swbualig. theat éHLBALBOYVC) dé m%&&ﬂf‘:?&l %S B35 24 and

36 h of imﬁggd(ghown to be associated with a natural urinary
metabolite of hCG. To test the effect of this peptide on
septic shock, we injected BALB/c mice with LPS and
treated them 2 h later i.p. with b4s-peptide (100 mg). In
order to see whether possible breakdown products also
have effect on septic shock, we incubated b4a8-peptide at
37%¢ for three h before testing the peptide in the septic
shock model in BALB/c mice.

previously (WO 99-59617), we have shown that NMPF
(IR) has also anti-diabetic effect. So in order to test
whether b48 peptide has anti-diabetic effect, we
performed transfer experiments. Total spleen cells were
recovered from diabetic NOD mice and stimulated in vitro
in RPMI+ supplemented with 10% FBS with coated anti-CD3
(145-2cll; 25 mg/ml) and IL-2 (50 U/ml) along with 300
IU/ml NMPF (Pregnyl) or b48 peptide (20 mg/ml) . Culture
flasks were then incubated at 37°C in 5% of CO, in alr for
48 h. After 48 h cells were twice washed with PBS and 20
x 106 cells were i.p. transferred into an 8-wk-old
NOD.scid mouse (n=4).

In vitro/ ex vivo LPS stimulated proliferation of
splenocytes: After 48 h of septic shock induction in

BALB/c mice by high dose LPS injection, spleen cells (1 x



with LPS. At different tinme points sem-quantitative sickness scores and
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treated them2 h later i.p._.wth béjB-pEg%etide 100 g@% In rder to see
whet her posSeble/Breaktdth IO A tE S RFESTRGe 2F f BRECBH s8hti ¢ shock, we

i ncubat ed b48rpeRridie Rlurdds SPNMIT ee3h. hed o0 eIUmL) nBrehayleptide in the
septic shock nodel in BALB/c mce. Previously.( - 2061 have shown
that NVPF OrEpness ARy JhYGEhyiimks e el%]f%i?gls\é\gfegggrgz«ér%%st whet her
b48 pepti defkasramirs diberd angfdict ,bwes peepoidedotr Ahsf bregksmmiment s.
Total spleen cells were  re ered Elg@ dli i LCeaghcid mdated in
vitro in RBWP 'er%h‘ileéﬁ%é(t%]?l%%o w@ﬁgcggyﬁegﬁt P

at 10 mg/ml. After 24 hours of culture, the LPS

stimulated proliferation of splenocytes was measured.

Results
NMPF purification: Samples of NMPF from different

sources (Pregnyl, APL, Profasi, Pregnancy urine) were
applied on the Macroshere GPC 300 A column and eluted
with ammonium bicarbonate. Three selected areas were
fractionated, NMPF-1 which elutes apparently with
molecular weight of >25 kDa, NMPF-2 which elutes
apparently with molecular weight between the 25kDa-6kDa,
and NMPF-3 which elutes apparently with molecular weight
<6kDa (figure 1.). All these fractions were lyophilized
and were tested for anti-shock activity (shown elsewhere
in this document). The lower molecular weight fraction
(NMPF-3) which elutes after the column volume was further
fractionated on the Macrosphere GPC 60 A column (figure
2.). All fractions were lyophilized and were also tested
for anti-shock activity.

NMPF treatment in LPS-induced septic shock: To
determine the effect of high-dose LPS treatment in NMPF
treated mice, BALB/c mice (n=6) were injected
intraperitoneally with LPS (150 mg/kg) and survival was
assessed daily for 5 days. PBS-treated BALB/c mice
succumbed to shock from day 1 after high-dose LPS

injection, with lower than 10% of mice alive on day 5
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In order to determine whether there are factor(s)

o

(shown
NVPF- 3)

co%%pn (figure 2.). Al fractions were |yophilized

present in hCG. preparation that also accelerate shock and

inhibit or counteract NMPF activity, we further

fractionated NMPF-3 from a pretested active batch
(containing anti-shock activity) and a non-active batch

from source Pregnyl on GPC 60 A column. Three selected

areas were fractionated, NMPF-3.1 which elutes apparently
with molecular weight of >2000 Da, NMPF-3.2 which elutes
apparently with molecular weight between 2000-300 Da and

NMPF-3.3 elutes apparently with molecular weight

lower

then 300 Da (figure 2.). All fractions were tested for

anti-shock activity.

Results from these experiments revealed that anti-

shock activity in a pretested active batch resided in a
fraction NMPF-3.2, while NMPF-3.3 fraction from both

(active and non-active) batches accelerated shock

4.} .

In order to determine whether NMPF-3.3 inhibits the
anti-shock activity of NMPF-3.2, we added NMPF-3.3 into
NMPF-3.2 in 10:1 ratio {100:10 mg) and injected the

mixture i.p. in mice two hours after LPS injection (n=6).

Data from these experiments showed that in all mice

treated with NMPE-3.2 fraction alone, septic shock was

inhibited and they had sickness scores lower than 2

(figure



for anti-shock activity. NWPF treatnent in LPS-induced septic shock: To

determ ne the effect of high-dose LPS treatnent in NWPF tr% i‘ﬁg’lm’%&
BALB/c mW@0A2B) were injected intraperitoneally with LPS ?. my/'kg) and
survival was assessed daily for 5 days, PBS-treated BALB/c ypgep jgyccunbed
to shock fromday 1 after high-dose LPS* injection, with | ower tﬁan 100i of
mce alive on day 5 WO 01/ 72831 PCTINLO /00259 2 8 SEP 2004 42 (figure 3.).

In contrast, 100% of the mice treated.wiih  NWVPE.fr.om squr Pregnyl, or
its fracti didanwsE-4) rorWhWFg@%b?%Fﬁéﬁh?an?&Eévé%g E%go ur?n,i'\;\e‘gre alive
on day 5 (fRet0@h wdd guileiBijedWaith YMPEPS.of. NMRF t¥.Sattetkatmant NVPF- 2
fromsource Pregnyl or Dexapgethasone (,data et d around
25% of sur AAASKS A9GLREAT .SHB? af‘flécghﬁmtglggt szC):élﬁ%)crecejpar at i%‘ﬁ%ﬁshomd
NVPF  act i \ddnnidorciexanpse ekt édomiseurEagpref dsi) sifamal teand hrti al
anti-shock activity (around 40%surviyal) . distd qfhiMard@bid tyndn NVPF
activity b&%%iﬁé%‘? e#f’taﬁﬁ?%hgg S%Q%t %k\%grt%e%qso%urce as wel | as ‘

vari abi | i t \naf-a@civei byt chesaffeohaPriginylt Wes andsi 623 AV dinIPesedent of

BALB/c m ce wi L beforgeoL a ;theshack ddiduect b@nidashionsd in a
number of eXp n?smjé%%eggggfi %%5% tCshg)lck and early death. In order to
det erm ne wditetwner.there are factor(s) present in hCG .preparation that

al so accel erate LAhidoel —ar ~ceuat enaai- NVPF mext vidy, we further
fractionated NNP%%ﬁ%( BlfyechlMibk . 200

ct i Vi y) afreheonEustFHedhNVER o FomtSbiE T oy SR P BB .
Three sel ectpdn €85eVeha hachicenatehrfYRA- Ddtshesh ahdt Esompparent|y
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NMPF-3.3) (figure 5.) and non-active batch of Pregnyl had
1:3.4 ratio (figure 6.), while the active batch of
Pregnyl had around 1:1 ratio (Figure 7.) .
Ex vivo LPS stimulated splenocytes proliferation:
After 48 hours of LPS shock induction, splenocytes from
PBS treated and NMPF treated mice (from mice treated with
either active Pregnyl, thereof derived NMPF-3.2 or NMPF-
3.3 fractions, or APL preparation) were isolated and
restimulated with LPS. After 24 hours of culture, LPS
stimulated proliferation of splenccytes was measured,
Reduction in LPS induced proliferation was observed after
culture of splenocytes from NMPE (active batch of
Pregnyl) and thereof derived NMPF-3.2 (1600 ve 1350 cpm)
fraction treated BALB/c mice as compared to PBS treated
mice (3500 cpm), while treatment by NMPF (APL} oxr NMPF-3.3
increased the LPS stimulated proliferation (6000 vs 7200
cpm) . Comparable results were obtained when splenocytes
from untreated BALB/c mice were in vitro stimulated with
LPS in the presence of above mentioned additions(data not
shown) . .
In vitro treatment with NMPF from different sources,
b-48 peptide, denaturated b-48 peptide and anti-MIF: The
major characteristics of pre-eclampsia resemble that of
septic shock. Therefore we hypothesized that there might
be also NMPF (IR) factor (s)that are involved in pre-



fraction NWPF-3.2, while NWF -3.3 fraction fromboth (active and
non-active) batches accel erated shock (figure 4 ) . In order to determ ne
whet her (W3 8 inhibits the anti-shock activity of NVPRp@riyoybe3eded
NVWPF-3.3 into NPF -3.2 in 10:1 ratio (100:10 ng) and injected the m xture
i.p. in nice two hours after LPS injectjon (n=6). Data fromf¥HdsBlt
experinents showed that in all mce treated with NWF-3.2 fraction al one,
septic shock was inhibited and they had sickness scores |ower than 2 WO
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After 24 hours 0 re stinmulated proliferation of sgl enocyj es was
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(NMPF-PG') (figure 8.). Moreover, anti-MIF and NMPF-PG*

together work synergistically and decrease proliferation
(figure 8.). NMPF from APL {NMPF-A}, non-active Pregnyl
batch (NMPF-PG™; without anti- shock act1v1ty) and k-48
peptide (NMPF—K) increased the LPS induced prollferatlon
as compared to LPS only (figure 8-12).0n the other hand,
NMPF-PG+ or denaturated b-48 peptide (NMPF-Kb) inhibited
and decreased the LPS induced proliferation at least till
the level of anti-MIF treatment alone (figure 8-12.). In
vivo treatment of BALB/c mice with NMPF-PG™, NMPF-K or
NMPF-A after septic shock induction accelerated the
disease severity (at t=48 hrs 0-25% survival rate) as
compared to PBS treated mice (at t=72 hrs 15% survival
rate), while septic shock in BALB/c mice was completely
inhibited by NMPF-PG' or NMPF-Kb.

In addition, our NOD spleen cells transfer
experiments revealed that 22 days after transferring,

NOD.scid mice receiving b48-peptide and PBS treated

spleen cells were positive for diabetes and within a week
they reached a blood glucose level above 30 mmol/l, while
NOD.gcid mice receiving NMPF (pregnyl} treated spleen
cells remained normal {blood glucose <8 mmol/l). € weeks
after transferring, the PBS and b48 reconstituted

NOD.scid mice looked very uncomfortable, while NMPF mice



m ce (3500 cpn), while treatment by NMPF (APL) or NWPF-3. 3 increased the
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stinmulated wwth LPS in the presence of above nentioned addi”gwg@@ta not
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proliferati 85; Sompak 1.0; LPS I g y On dhe wider hand,
NVPF- PG+ or” ecnlzafluér:at ed gﬁ%éﬁﬁggﬁ %gh%ﬁ%ﬁ llé[)sﬁ:r%r?rlli%%)tited, and decreased the
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"allograft" rejection and chronic inrlammation,

presumably including atherosclerosis and related
diseases.

As shown in our previous (Immunoregulator; WOS9-
59617) NMPF (IR) is able to regulate the Thl/Th2 balance
in vivo (BALB/c, NOD) and in vitro. In dominant Thl
phenotype models like NOD, NMPF (like NMPF-PG and its
fractions) amongst others promote the IL-10 and TGF-beta
production, which indicates the induction of regulatory
cells like Th3 and Trl by NMPF. These regulatory cells
may play role in the beneficial effects of NMPF in immune
and inflammatory diseases and immune tolerance. While
NMPF and several of its fractions are able to inhibit the
production of IFN-gamma in vitro and in vivo, this was
not observed for NMPF-3 {(IR-P3) and recombinant hCG
(rhCG) . NMPF-3 (IR-P3) and rhCG separately show no to
moderate inhibition of the IFN-gamma production, but the
combination of NMPF-3 and rhCCG gives a strong inhibition
of the IFN-gamma production. This implies the need of
NMPF-3 for rhCG for at least its IFN-gamma inhibition
capacity in these models, while NPMPF-1 and NMPF-2 alone
are capable to inhibit IFN-gamma production. This holds
also for the anti-CD3 stimulated spleen cells obtained

from in vivo treated NOD mice and for the polarization of
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pregnancy urine and thereof derived hCG preparations have
the potential to modulate immune responses in such a way
that the maternal rejection of the fetus is suppressed
and that the mother maintains or even increases her
resistance to infection. These and related factors are
also responsible for the inhibition of immune diseases,
particularly Thl-mediated immune diseases, during
pregnancy .

By way of example and not wishing to bound to
theory, pregnancy apparently demands incompatible immune
adjustments. On the one hand, adaptive immune responses
during pregnancy are modulated at different cellular
levels towards immune tolerance state (such as ThZ-type)
and on the other hand the maternal innate immune system
is modulated for resistance to infection. The evidence is
that components of the maternal innate immune system are
systemically activated. There are increased numbers of
monocytes and granulocytes from the first trimester
onwards. It has also been found that in normal pregnancy
circulating monocytes and granulocytes in the maternal
blood have an activated phenotype, in some ways
comparable with changes observed in systemic sepsis.
Others have shown increased monocyte phagocytosis and
regpiratory burst activity, and an increased expression

of endotoxin receptor CD14 on monocytes as well as an



cells like Th3 and Trl by NMPF. These regulatory cells may play role in
the beneficial effects of NMPF in inmune and inflammtory di seases and

i mrune t oWEHEIAB8IL Whi |l e NMPF and several of its fractions BfENEBVW2HY

i nhibit the production of IFN-gamma in %/i tro and in vivo, tRigGEReg); not
observed for NWPF-3 (I R-P3) and reconbi +ant hcG (rhCG _ NWF-3 (IR-P3) and
rhCG separately show no to noderate inhibition of the |IFN gamma

production,, but the; conbinati -3 and r '
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production,* h%%g% éoﬂ%}, %Eléag%tgi h%ﬁ% g’%?ﬁ&l%gilgd@s%p een cells

obt ai ned fommilocyv® a¢eavatiMNODLR Peegnantyr ashargddl &9 hargest ino
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phenot ype. “I'n our previous work we have al so shown that NWPF (I R) has the
potential tacutiephree sEQFBORREl alNRht 8Ly FeTpeRsE: s |9kdhe Lrpake or

septic shock, o150 £hE08EE1dawal knashaChhe erfaline i RERAESS. aMestodul at ed
by NMPF. By way of exanple and not w shi gl% to bound to t eorﬁ, |{;
pregnancy ALY haSYEEteHici aetpytEt ARE Thdr&amy if?ﬁﬁftﬂ]'bc'f PBctYon,
which is i nwasdl aghhexedupplreesah .devi ation of the maternal imune system
towards Th2-type i nmune_responses. But [ n this_way ternal, immune

suppr essi on car r?%s*2ReCht F&%@BEF F‘ngnf# Wit %‘é& ot-‘no,mabac’surllCt;1 SBserved in
transpl ant flaédept swer peepoviseg thatt baes bdr aibgs merctotimosms nptinS¥BppLtessi ve

t her apy. NWVPE I ct 0 ' e . ) regn y urine and
t her eof derr??/%ldﬁ%@é %ﬁgpg&%\%%lgn?e%g\@%get ﬁ@ﬁ—ﬁo eﬁrléa(#ﬂ%qﬁo%%lg?% i nmmune
responses i foklokingwapomehFMPEFh & arioasn durigice BN INHICY (eaRefHSULS

suppressed . and § bak Egil@fa%f AR RLRILES Qhaden d Nereaseschen TheSi stance
to infection. These and rel ated factors are al so responsib he

, le for t
i nhi bi ti on Btspenane Thicasewld par gictdeaiady brhietfRfatwy drhbftedfseases,
during pregofiiC¥opulations like macrophages, DC, T cells and their

regulatory subsets. Other or similar NMPF factors could

activate monocytes and hence other innate cells. So, the
balance between different NMPF factors is crucial for a
balanced regulation of different immune responses. We
propose that in pre-eclampsia there is a misbalance
between different NMPF factors. Over-activation of innate
cells by NMPF factor(s) and/or a decrease in adaptive
immune response (particularly Thl-type) inhibiting NMPF
factor (s) could cause Thl/Th2 misbalance towards the Thl
phenotype, in some ways comparable with changes observed
in systemic sepsis. Our results showed that there are
also NMPF factor(s) (NMPF-3.3) that can stimulate innate
immunity and accelerate septic shock, while othexr NMPF
factor (s) like NMPF-3.2 inhibit septic shock and the
activity of NMPF-3.3. NMPF-3.2 factor(s) present in NMPF-
3 fraction in combination with for example hCG modulate
the adaptive immune response towards Th2-type (WOSS5-
59617; inhibition of IFN-gamma by NMPF-3 (IR-P3) in
combination with hCG} and is essential for normal
pregnancy and inhibition of Thl autoimmune diseases,
induction of tolerance etc.

Analysis of hCG preparation (Pregnyl) and pregnancy

urine have shown that hCG preparation and pregnancy urine



By way of exanple and not wishing to bound to theory, pregnancy apparently
demands i nconpatible i mune adjustnents- On the one hand, adaptive I mmune

responses_ durj pregnancy are nodul ated at different cell
t owar ds |%‘ﬁglz§l‘§l erance state (such as Th2-type) and on the ot hﬁ&ﬁ

the maternal innate inmune system is npgul ated for resistandd $& 2004
I nfection. The evidence is that conponents of the nmaternal innate inmune
systemare systemcally activated. There are increased nunbers of
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the innate e Hdiva tern Circulation
not abl y, cytistoXiwd tdctarviagtive hES- papparptédictd B dygaNK aefis are

suppr essed, p%)ékw@éft%t @gﬁgp% aEﬂeng%xtWosﬂ'e'E%ete‘?l Rounge £&nt LRMOEY, We

pr opose t hat* - one ahi sns o nodul at e the i mmune response

during pr eéﬁ&'ﬁ@f& o1 Haratol opai hkesUMEFNIPE Aad PR i AgtpReBRancy can
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This coul d be aghl eved fecting di ffe ent Mﬁgul [ ons i ke

macr ophage&f EGCCP@‘-}]S W?%?Y* PuguR 198r f°§u simlar
NVPF f act of i@t tialdydt SudRnesyhee -andahpada otdeagsimnateseptis. So,

h | an n dif NIVPF, f rs is crucial for
the bala %%og%“g%%.(%n aégfélogf agip Tmal %fgﬁﬁancf 18ke pre-

eclampsia, one can alsoc use NMPF factor(s) or NMPF-
fraction({s) (e.g. NMPF-3.2) as a treatment. Our
experiments also showed that NMPF (NMPF-3.2) inhibited
septic shock even 30 h after shock induction, this shows
that NMPF not only inhibits early mediators of endotoxin
iethality like TNF-alpha, IL-1b, MIF, but alsoc inhibits
late mediators such as recently characterized high
mobility group-1 (HMG-1) protein (Science 285, 248-251).
hCG is a member of the structural superfamily of
cysteine knot growth factors like NGF, PDGF-B and TGF-
beta and a members of the glycoprotein hormone family
which also includes LH, FSH and TSH. They each consist of
two noncovalently associated protein subunits, a common
15 kD alpha chain and a hormone specific 23 kD beta chain
(Annu. Rev. Biochem. 50, 465-495). hCG. is produced by
placental trophoblasts of normal pregnancy, and in
gestational trophoblastic disease. It is also produced in
much smaller quantities by the pituitary (Endocrinology
137, 1402-1411) in both pre- and postmenopausal women and
in men (Trends in Endocrinology and Metabolism 1, 418-
421}, in many non-gestational malignant tumors and other
tissues. hCG possesses a complex structure as a family of
isoforms with structural, immunological and biological

differences. The chemical basis for this heterogeneity is



bal anced regul ation of different imune responses. W propose that in
pre-eclanpsia there is a m sbal ance between different NMPF factors.
Over-acti W@ DPuT83f innate cells by NVPF factor(s) and/or aPOBRLAHHRSY n
adaptive immune response (particularly Thl-type) inhibiting %R@PZWL

factor(s) could cause Thl/Th2 misbal ancd%towards the Thi phehotype, in
sone ways conparable with changes observed in systemc sepsis. Qur results
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01/ 72831 P 0259 8 SER .20 ' ths Ct b ui contain
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an NVPF- 3 ZeghdlPURB18g3 1240 181103500 diwedt: . Thiseabs0 expl 8ingowhy not

all commrercial hCG préparations have anti-shock activity. Nbreo¥er, we

showed t hatJ POt ePhr BEPEREFESEETsIRY a 581884t | GPB8ESE AVPERSCSLNVPE- 3. 2
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could gain anti-_shock ‘activity. So, e ratio between. di ent, . NVPF
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di agnosti c neg kesi1nob3anl yofleculhe predicdl bl aofEsdocesablibgpr @ghancy, but
al so for di%%ggﬁﬂf I mmunopat hol ogy such as pre-ecl anpsia, sepsis or septic

shock etc. tion, in abnormal pregnancy |ike pre- eclanpsia, one can
al so use NVPF fagincéspidr cNMBrciiedc tidsh(medaxal idvPFaBe 2densvad

treatment. f}%m pregnancy urine and contain different breakdown
products of hCG, we speculated whether these products
have NMPF activity. The most known breakdown products of
hCG are beta-core hCG, a peptide bond nick in the beta-
subunit between residues 44-45, 46-47 and 47-48. b48
(NMPF-K) is found in approximately.10-20% of the

molecules in pregnancy urine and is associated with a
natural urinary metabolite of hCG. Our experiments showed
that NMPF-K accelerates septic shock (like MIF) and LPS
induced proliferation of splenocytes alone or in
combination with a non-active hCG preparation. This
effect is inhabitable with anti-MIF, active hCG
preparation, NMPF-3.2 and denaturated b48 (NMPF-Kb)
peptide. This shows that NMPF-K activity resembles with
NMPF-3.3 and the NMPF-Kb activity resembles to NMPF-3.2.
In addition, there are also other peptide bond cleavages
in hCG and its subunits as well as heterogeneity of the
beta-core fragment. For example b45 bond cleavage, mainly
found in hCG preparation and in urine, possibly derive
from the action of bacterial proteases. In addition,
Medeiros et. al. showed that HPLC separation of beta-core
in its reduced and S-carboxymethylated forms showed three
peptides, but only two of them could be sequenced and was

demonstrated to be the previously reported b6-40 and b55-



experinments al so showed that NMPF (NWPF-3.2) inhibited septic shock even
30 h after shock induction, this shows that NMPF not only inhibits early
medi at or sypforepghat oxin lethality |ike TNF-al pha, 1L--1b, MOE/NbHAURSFsO0
inhibits late nmediators such as recently characterized high, u 'ju'@l.ty
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and TG beta and a nenbers of the glycoprotein hornone famly, K which also
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In short, the invention provides among others an
immunoregulator (immunoregulating peptide) obtainable or
derivable from a urinary metabolite of hCG, in pgrticular
from (nicked) forms of beta-hCG, or (synthetic) peptide
homologues or analogues thereof. These forms of beta-hCG
have peptide bond cleavages within the beta-subunit
(Birken et al, Endocrinology 133:1390-1397, 1993), and
herein it is provided that the breakdown products,
especially those from the beta-44 to beta-43 regions
provide significant immunoregulatory effects by using the
animal model test systems as provided.

Tt was found for example herein in animal
experiments as described below that peptides obtainable
from hCG react in a septic shock model with strong

immunoregulatory effects.

EXAMPLE IT

Materials and Methods

Gel permeation: We fractionated commercial hCG

preparation (c-hCG, Pregnyl, Organon, Oss, The



products of hCG we specul ated whether these products have NWPF activity.

The nost knoml 825 eakdown products of hCG are beta-core hGRCTALBEPIESYe bond
nick in YROH&®! subunit between residues 44- 45, 46-47 and ﬂé-;ftg.mpﬂB
(NWPF -K) is found in approximtel yl0-20% of the nol ecul es®i"n pregnancy
urine and is associated with a natural urinary netabolite of hCG CQur
experinents showed that NWPF-K accel erates septic shock (like MF) and LPS
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It is possinle at there are_ aJso ot | 8ad4 ar sdowdl envlcernage
products of anfetd-&&% T agmert sl%e%?ﬁ%t&%/%%%ent i fied S\%et a-core

peptides (I{ke MpdRidtas wire adna sk donefhivadals BELFofYSHTh a
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reakdown product.s of . dgle with
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with 5% methanol. The separation range for column were

5000 - 1000 Dalton. sample load volume was 7-10 mi. The

flow rate was 3 ml/min for 250 minutes. External

molecular weight standards were also employed to

= X ~ . 4 L] S
calibrate the column elution positions. 100 ml fraction

were collected, lyophilised and were further teated for

anti-shock activity. .
Urine purification: First trimester pregnancy urin

(2 litres) was collected in a bottle from a healthy

volunteer and was refrigerated until delivered at the

1aboratory within 2 days. Upon delivery, 1 gram per litre
of sodium azide was added and the pH was adjusted to 7.2-
7.4 with sodium hydroxide and allowed to sediment for 1-
hour (h) at room temperature (RT) . Approximately. 75% of

the supernatant was decanted and the remainder close €O

i i t
the precipitate was centrifuged (10 min at 25000 rpm a

4°C) to remove sediment and added to the rest of the
supernatants. The supernatant (about 2 litre) was

concentrated in a Pellicon ultrafiltration set-up

equipped with a Pellicon XL filter (Millipore, cat. NO.

pPXC010C50) with a 5 kDa cut-off. The final volume was 150

n
ml. Urine frowm healthy non-pregnant wowmen, and from wome



addi tional glycosylation possess anpng other anti- diabetic and

anti - chr oigfgsigdiammatory activity. In short, the invention, EEMO%&SQNDng
others an i nmunoregul ator (inmunoregul ating peptide) obtain

derivable froma urinary netabolite of BELG in particul ar frpgnsg Rmked)
forms of beta-hCG or (synthetic) peptide honol ogues or anal ogues thereof
These forns of beta-hCG have peptide bond cl eavages within the
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bi carbonate buffer. The separation ran for this colum _was 250

Dal t on. SakHl ef( 26.[f5o-any HELE Py epaEd l?&fsurfé’%s Prray b batrah ppow rat e

was 0.3 nl hREREROr P s Ml &gy1 B4 e£AahoTObeGYIsan WeiigH @éﬁﬂ@@égs (4ere
al so enpl oy d to callb at; %he col unmn el ytion p05|t|on mar kers used

were: apr of'BAKA %??%Ergﬁ@céloflfz Fo®)- laﬁ?ﬁ/d%ﬁ)ooﬁf-léeﬁnhydrase
(29, 000) . l:ﬁoa@@lutﬁsorbf [i4:): 3 i:@j@@mdmt ed urine (see urine purification)

obt ai ned fromPellc sflltered hr ough 0. 45 filter and

40, 000 1 U c- hCG-FBr écj’?fv'\%l% ’V/%%Ir?Elgﬁ af?r’fgﬁ}Furﬁo BBhEte were

anal ysed ogy,afhaRdzy-ddtlfesy SEEM BESAh 8Eted BALB/c mice with
different fractions, peptides or commercial hCG (c-hCG)
alter the proliferative response of spleen cells, we also
isolated splenocytes from above mentioned LPS shock
experiments. Total spleen cells (1 x 10° cells/ml) from
treated BALB/c mice were restimulated in RPMI"
supplemented with 10% FBS with different concentrations
of LPS (5, 10, 20 mcg/ml) in round bottom 96-well plates.
Plates were incubated at 37°C in 5% C02 in air for 24hrs.
The proliferation was measured via [’H]TdR incorporation
by adding 0.5 mCi/well during the last 12 hrs in culture.

Flow cytometry: In some experiments, after 48 hours

of septic shock induction spleen cells were isolated for
flow cytometry analysis. The cell surface markers
analysed in these experiments were CD1S, CD80, CD40,
B220, CD4, F4/80, NK1.1l, DX-5 and CD25. For analysis of
these marker FITC or PE conjugated mABs were purchased
from BD PharMingen. Shortly, spleen cells (2x10°) were
washed twice with FACS buffer and incubated with mARs
according to the manufacturer's instructions. Hereafter,
cells were washed and analysed on FACSort flow cytometer
(Becton Dickinson). Based on their forward and side
scatter characteristics, live cells were gated and

analyzed.



equi pped with Superdex &5 (30 mMmID x 990 nmL) colum in 50mM anmoni um
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was col i ected i FOXBGH &FrHn LI IR Qiht SEPSLANCRES i eMMEFer at ed
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rpmat 40 rteélcﬂ:éﬁﬁ/eojg-‘é%‘?%%?e%h%s ii?i%%get g’efgﬁetipgs l%(;%’f({#e“{nsuper nat ants.
The super ndtaetvefahidite 2uyotasiiahsdanageeptrrdueed bya rRatldreged
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No. PXCI)l@@%(Jc)OdSeVﬁ t Pacégﬁﬁg%c%ﬁ%ﬁ,. O$§gh% ict%gﬁ )%lcﬁ uéréé?é v%s&él%%ﬁp%& Urine
f rom heal t Wi worthpre gheads woaehschagnt po Ao fiYeCAD DR 17 2gsflanot, we
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aut oi mTune%%s%%lgceé%si%‘)gé?ogf%ﬁ§b\%&g ?r ggjt ed witho sanme net hséd asa

ment i oned adidvidurEnfed orahesHoskarogalrs KePO Ha -efdut SRAPEHYIRRLS BALB/ ¢

mce were i RELEL foPnedi 1R 8c8oPBAkeel REthELhet GhiidAG) Borikk{gDesLab.
Detroit, M, USA). Control grougség?BS were treated th PBS i.p. only.
To test then difecfake MWPFUSGeOE  AREEFLEARE APRANSA 08 RE 300-700 11U

of differenioddd Preparnei ancerPERR; Bhegiyll ogialdh SwcielB5863, uRGeb;

G L
Erasmus University Rotterdam. Shortly, rats (n=3) were
stabilized for 30 minutes followed by i.v. 1 ml of
peptide treatment (0.5 mg/ml) in 10 minutes. Five minutes
after completion of treatment, rats were subjected to a
60-min coronary artery occlusion (CAO). In the last 5
minutes of CAO, rats were again treated over 10 minutes
i.v. with 1 ml of peptide (0.5 mg/ml) followed by 120

minutes of reperfusion (IP). Experimental and surgical

procedures are described indetail in Cardiovascular
Research 37(1998) 76-81. At the end of each experiment,
the coronary artery was re-occluded and was perfused with
10 ml Trypan Blue (0.4%, Sigma Chemical Co.) to stain the’
normally perfused myocardium dark blue and delineate the
nonstained area at risk (AR). The heart was then quickly
excised and cut- into slices of 1 mm from apex to base.
From each slice, the right ventricle was removed and the
left ventricle was divided into the AR and the remaining
left ventricle, using micro-surgical scissors. The AR was
then incubated for 10 min in 37°C Nitro-Blue-Tetrazolium
(Sigma Chemical Co.; 1 mg per 1 ml Sorensen buffer, pH
7.4), which stains vital tissue purple but leaves
infarcted tissue unstained. After the infarcted area (IA)
was isolated from the noninfarcted area, the different

areas of the LV were dried and weighed separately.



LPS i nduced proliferation: In order to determ ne whether treatnent of LPS
injected BALEfc mce with different fractions, peptides or commercial hCG
(c-hCO @htimdsie proliferative response of spleen cells, REITNLENDO2SI

i sol ated spl enocytes from above nentioned LPS shock experi BtCSEP ﬂn‘it al
spleen cells (1 x 106 cells/m) from t¥eated BALB /c mce e
restinmulated in RPM4 supplenented with 10% FBS with different
concentrations of LPS (5, 10, 20 ntg/m) in round bottom 96-well pl ates.
Pl at es wer eEnfagubabadeatvad’ @iprepseivas | peatentage ofhkhe Afhe
proliferatjon was neasured Vi TR in oration by adding 0.5
nCi/well d ??Eﬁoihgﬁ Tst” h%éa?énﬂ%u'?ﬁkeggﬁ)ow cytonetry: In so
experinents, afKeD 4&pewiments: Jptireared NPREERoALspPEeA9CePs were
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manuf act ur &' oxiden e tdarrmiee cereerlioct PE [Bfe ST Hnd Ana ysed on

FACSort flowgylionRli®in, (ReciepliteRi 0peh)ce Baseahdnpehformedr @ald and side

scatter characteristics, live cell re gated.an I 01/ 72831
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exper i ment $roMViRife NByE=dii naeipar eguhahedy byehiegetd-vien sehestion rf@nmat or y

as well as acute .infl tory, mce ppdel s, QNG e LYEoKimes |ike

TGF- bet al , “PNECHRHERS at_tm_"r@e%%éth% w?‘r% g‘ag?llt\%goggégg%%%elciles have been

i npl i cat ed dien 14, N areslbé o mynoayteal/ masrephagesd gesl FHAPHP SR RS-

epi sodes of ronar c ' and. - Gt Idbt Mrated hedll eads

to i schaemS 1 dWﬁ%%gﬁ%f‘%l%{e?nﬁgir%??g\%e@gtlgggedfgﬁe cardi ol :Q;E%tt: ective

properti es sofrtiopt iwisshi a edckbablt of bdetiave akest $A85:139% g). The

experi ment re or L Agaepebdane 1\Wwela Qiubatgiguiwctlpl es in
SO FESG I CRE At o

the Care a _Ani mal's_as approved by the cil aof. the Anterican
PhysioIogi@gregﬁﬁqq@a@ngogmgggted mlcrg%ea s (%&T%eny 1ot§5ﬁ\

Bergisch Gladbach, Germany) . CD4+ T-cells used for
experiments were always 90-95% purified as determined by
flow cytometry. For primary stimulation, purified CD4+ T
cells were cultured at 1 x 10° cells/well in flat bottom
96-well plates (Nalge Nunc Int., Naperville, IL, USA) ,
and stimulated with plate-bound anti-CD3 mAb (145-2C11,
25 mg/ml), anti-CD28, and IL-2 (50 U/ml) . For
differentiation of Thl cells, anti-IL-4 mAb (11B11; 10
mg/ml) and IL-12 (10 ng/ml) were added to the cultures.
Unprimed cultures contained only anti-CD3, anti-CD28 and
IL-2. A1l doses were optimised in preliminary
experiments. After 4 days of culture, the cells were
washed 3 times and transferred to new anti-CD3-coated 956-
well plates and restimulated in the presence of IL-2 (50
U/ml) and anti-CD28 (10 mcg/ml) . Forty-eight hours later,
supernatants were collected and assayed for IFN-gamma
production by ELISA as readout for Thl polarization.
Cytokine ELISA: IFN-gamma was detected using
monoclonal anti-IFN-gamma antibody (XMG1.2) as the
capture antibody and revealed with biotinylated-
conjugated rat anti-mouse IFN-gamma monoclonal antibody

(R46A2) . ABTS substrate was used for detection.



the regul ations of the Animal Care Comm ttee of the Erasnus University
Rotterdam Shortly, rats (n=3) were stabilized for 30 mnutes foll owed by
i v. 1 m WHot ?J'%lide treatment (0.5 ng/m) in 10 minutes. BS/RLOEI S
after conpletion of treatnent, rats vver%ssubj ected to a 60-nj pSEPI@pary
artery occlusion (CAO. In the last 5 nutes of CAO rats were again
treated over 10 mnutes l.v. wth 1 m of peptlde (0.5 ng/mM) followed by

120 m nutes of enerfu eri taI i cal ocedures are
apc ?lé‘n;gl ovéLg)'cEﬁ)P " "“Res @7?('1 Q: ﬂ
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at risk (ARntiedhear (XHEd -t2her® q@i/@ﬂl)y dighgissbdimriRBS 1and nsboredi ags- of 1
mm 1 om apepct qhase nfL OMEREh Sbkefng! NB16LAR! WLsl Uathdagroved and

the left ventricle was divided info t the renal ni ng I'ef 't
ventricle, UsihgBPcrB- Qﬁrﬁglmens@loés@féi oiacked wasthtPB% i ncubated for 10

mnin 3705,\&;5;59%&&&@& TRk 17 YAl @mﬁﬁé&%@f@rlﬂrﬂrper 1n
Sorensen buffer, pH _ 7.4), which stains vital tissue pur Ie but | eaves

infarcted Akt WRShanded SABR'GS @ SHandasls irese (2%edwasdi sol at ed

fromthe nopidhBiei 6 ahea.cddid midd aTantat areas: of hhe 4V weom dried and
wei ghed separately. WO 01/7283]q PCTI NL01100259 54 23SEP20 I nfarct size

was expr esSedRETPEYEENt 2GETTIEL R AR GhtWTT® it r&%¢reated with PBS.
NOD experi r}ﬁthslny‘léatéaatamtémdﬁ camtaibddnee@gea:@é afddd Rreka2W tth PBS

(n=3) or p V PALP rec an ) and rhCG
in conbi nat[\?%?f“%\llt% If)iefﬁnl verrf aEl‘b 4%%0%&*3’:%0%% fee days.

I n order tCBtdEéptHV]ﬂélt‘lh@eeifd}EKﬁaSﬁ thel90®aliverntedn Jabksopol arisation, we
| sol at ed er I t S | Lows:
Purified éfgggﬁ?ldmﬁﬁ% O-euégn V\Efe}?eat(g) t):ldr'l%% %?aﬁ%ga{ﬂlieggsgl ection
due to cor&prrenph@ta@ph@ﬂ:‘awam B cceaplekori vapoyiguaddprsd NK

cell's, nonagyig§/ Hagr Oaaagl%iﬁgiagreadwlq;éﬂﬂm%iﬁn&esesﬁzufbh@e purified
usi ng magnetic activated cel
acid (ABTS, 1 mg/ml, Sigma, St. Louis, MO, USA). Optical
density was measured at 414 nm, using a Titertek
Multiscan (Flow Labs, Redwood City, USA).

Peptide synthesis: The peptides were prepared by
solid-phase synthesis (Merrifield, 1963} using the
fluorenylmethoxycarbonyl (Fmoc)/tert-butyl-based
methodology (Atherton, 1985) with 2-chlorotrityl chloride
resin (Barlos, 1991) as the solid support. The side-chain
of glutamine was protected with a trityl function. The
peptides were synthesized manually. Each coupling
consisted of the following steps: (i) removal of the
alpha-amino. Fmoc-protection by piperidine in
dimethylformamide (DMF) (ii) coupling of the Fmoc amino
acid (3 eq) with diisopropylcarbodiimide (DIC)/1-
hydroxybenzotriazole (HOBt) in DMF/N-methylformamide
(NMP) (iii) capping of the remaining amino functions with
acetic anhydride/diisopropylethylamine (DIEA) in DMF/NMP.
Upon completion of the synthesis, the peptide resin was
treated with a mixture of trifluorcacetic acid
(TFA) /H20/triisopropylsilane (TIS) 95:2.5:2.5. After 30
minutes TIS was added until decouloration. The solution
was evaporated in vacuo and the peptide precipitated with

diethylether. The crude peptides were dissolved in water



sorting with a cocktail of biotinylated mAbs against CDl1lb, B220, CD8 and
CD40, followed by incubation with streptavidin-conjugated m crobeads

(M Iteny h@hiesdiy Bergisch G adbach, Germany). CD4+ T-cel lpgises hodso
experinments were always 90-95% purlfled as determned by fl.ow gﬁ/icﬁmatry.
Ca

For primary stimulation, purified CD4+ sk cells were cul tur ed 0k 105
cells/well in flat bottom 96-wel | plates (Nalge Nunc Int., Naperville, IL,
USA), and stinulated with plate-bound anti-CD3 mAb (145- 2011 25 ng/m),
anti - CD28, (and1bb- ﬁg(/ELQ Uamd) pulrarf iedi fhenantepséophateThiigkel | s, anti-IL-4

mAb (11B11; 1 and .l /n cul tur és.
Unprined ReFEGre nESn%&M&hﬁpﬁ g%fi%ﬁ Wﬁ%}? %Dgg?angpﬂﬁf 2. Al doses
wer e opti ngsedithonke Wwietienargnl umepeniydat sTP2AL8 20CABd4Ye &f 260 e, t he
cells were _washed 3 tines and..tr nsferredt a wel |
pl at es ande}BEfLPﬁuISXtS&!&“\ ' RS sesﬁ’é%t%?' ?€ g %VE Jﬂ:%/ %?“%%ISS\E&CDZB
(10 ntg/ M Xa) Fantly deilghtTHio Uirs dcaette:nnltsuiper at¥ht ¥/wer8) golfilan aRtd

assayed fogn' %@%m o aﬁ%&% g&é)y aELL A 8SrL6RI9Y0-090 i There

pol ari zat i ama was det ected using _ nonocl onal
anti - | FN- gaeme dififleowpt )Q\!@dJZE)masSYﬁbem%a‘QSﬁ@e BAti Pe@y 18aF rlfeal ed with

bi ot nyl at %ﬁdsiﬁﬁklugﬁtoe%frﬁlt@é‘tiUdm%efénfi\bﬁéﬁn’ﬁ n’?.'i?l‘é'&&”?raﬂi‘iérh@dy

(R46A2) . Substrate was used for detection
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wer e coate ammg, specifi'c capture antibodi %}q&%\;@l %a 5 ng/m)
diluted i nCPBQ‘ae&ﬁ@dst QNS Me¥erCaCRpEraipiieFo glat®5 were
washed (PBBota@ib¥ BSAm i daesn ZG.ﬂldéﬁdrbB.ﬂC:bdd plidssURRBS ats uppicenent ed
with 1% BSA at room tjd;%er%@ture for After shle@%[t qgl es and

st andar ds c‘ﬂ%%t?’f)ﬂhﬁﬁgegoﬁgf‘ﬁﬁ'g G a5t 4 hrs at
room teﬂpéu@hlﬂlem ey eaftes , opéat@scebuenvwashbd aaign lsixgthandat ed

detection anti.bodies r added 4, / [ bat ed overni ght
at 4cC. AftEFS\RéJSh( Vi{B :E[ 11 acé&é@zfo}m %ﬂemﬁlﬁ&% u%cé‘

concentrated and lyophilized in 28 hours.
EAE models: Female SJL/J mice (n=4; 8-12 weeks of
age; obtained from Harlan, Zeist, The Netherlands, or

bred at the Erasmus University Rotterdam) were immunized

with 100 mcg of proteolipid protein peptide 139-151 (PLP
139-151; H-His-Ser-Leu-Gly-Lys-Trp-Leu-Gly-His-Pro-Asp-
Lys-Phe-OH; obtained from either Peptides International,
Louisville, XY, or TNO Preventioﬁ and Health, I.eiden, The
Netherlands), emulsified in CFA containing 4 mg/ml of
Mycobacterium tuberculosis H37 Ra (Difco, St. Louis, MO).
distinct model of EAE were induced by injection of either
200 mg pertussis toxin (Sigma) in 50 mcl PBS i.v. on day
0 and 2 post immunization, or 10" Bordetella pertussis
bacteria (RIVM, Bilthoven, The Netherlands) in 200 mcl
PRS i.v. on day 1 and 3 after immunization. Mice were
examined for clinical signs of EAE and weighed daily.
clinical symptoms of EAE were scored on scale of 0 to 5
with graduations of 0.5 for intermediate scores: (0) no
clinical signs; (1) flaccid tail; (2} mild paraparesis;
(3} dual hind limb paralysis; (4) moribund; or (5) death
due to EAE. Starting from day 7 post immunization, 60-F2
or 60-F3 fractions (20 mcg) from c-hCG (10,000 IU) in a

total volume of 200 mcl PBS was injected i.p. for two



streptavi di n- peroxi dase (1/1500 dil uted, Jackson i nmunoresearch, Vst

G ove, PA USQ% was added- After 1 hr, plates were washed and the reaction
was vi sud¥Q8H@83si ng 2, 21- azi no-bi s - 3- et hyl benz-t hi azol i RETMNAER PN ¢
acid (ABTS, 1 ng/m, Sigma, St. Louis, MO USA). Optical dengisty zws
measured at 414 nm wusing a Titertek Mil tiscan (Fl ow Labs, Iéze’ wood City,
USA). Peptide synthesis: The peptides were prepared by solid-phase
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8 SEP 2004 (50-100 g/ m) apd urifiedl_ﬁg{
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con(cjii tions 1\@%)%:_%@0&%}5@'_&'%@@&45 Rle_Béﬂ/CéSu(:%\@ &pi_}ﬁ&d d d?(?l¥pﬁmh on system I
gradli ent systemaq . (0 I wat e VIV .an . 0 acetonitrile
(ACN) v/v PBlequl&y giohk ﬁ}mfjﬂ?n;%gﬁgﬁ E§%€%1\WE§ a"&rgcttee?"’lr#]%m 190- 370
nm There fuetaiat ffef enit Pradbert asystrény .used. For peptides LQG and
LQGV: 10 m nutes 100% A foll owed by:lineat i - 109 [0 KO m nutes.
For peptides VL%M.&%W?’AL’#@H% f?norr[\‘uﬁggq%@oghg%qn%v\%d %gn%r?near
gradi ent 1%hB/im rfiitwest Teimester pregnancy, urine from women 1n

their first trimester pregnancy with autoimmune disease
and urine from healthy non-pregnant women were analysed
on superdex G25 column. All 100 ml fractions were also

tested for anti-shock activity. Figure 17 and 18 show the

chromatograms of c-hCG and urine from healthy pregnant
women in their first trimester of pregnancy.

Survival curve: To determine the effect of high-
dose LPS treatment in c-hCG and urine fractions treated
mice, BALB/c mice {(n=6) were injected intraperitoneally
with LPS (8-9 mg/kg) and survival was assessed daily for
5 days. In our previous patent (W09959617) and in this
patent application we have shown that three selected
areas were fractionated on GPC 60A column: 60A-F1 which
elutes apparently with molecular weight of >10 kDa, 60A-
F2 which elutes apparently with molecular weight between
the 10kDa-1kDa, and 60A-F3 which elutes apparently with
molecular weight <lkDa. All these activities were tested
for anti-shock activity and they all had anti-shock
activity (presumably the lower molecular weight activity
also elutes along with the high molecular weight
fractions) . PBS-treated BALB/C mice succumbed to shock
petween days 1 and 2 after the high dose LPS injection,



collected fractions were concentrated to about 5 m by rotation film
evaporati on under reduced pressure at 40C. The remai ning TFA was exchanged
agai nst F¥APETB3By eluation two tines over a col um wi t RFENEH83¥hange
resin (Merck 11) in acetate form The eluate was concentratgd @pdpy

| yophi lized in 28 hours. EAE nodels: Feftle SJL/J nice (n=4; 8-12 weeks of
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PCTI NLO1/ 00259 ppsREERZQQA ieeks/ @atmakéesiatAmbBaYy. t603htek Mt ©
treated with PBS on] esults Gel , perneation of urine and conmercial hCG
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fraction V from healthy individuals or urine from

individuals with autoimmune disease in their first
trimester of pregnancy were alive o day 5 (P<0.001).
However, some fractions which were eluted before
(fraction II and IV) and after (the anti-shock) fracticn
V {(e.g. fraction VI) had accelerated shock and all
treated mice died even much earlier (within 24 hours
after septic shock induction) than DBS treated mice. In
addition, the anti-shock activity of fraction III and V
was inhibited by the additiomn of fraction 1II, IV or VI in
at least ratio of 1:6. This applied also for fractions
obtained from commercial hCG preparations and pregnancy

urine from healthy individuals. Moreover, we have noticed

that very less amount of anti-shock fractiomns from the
urine of pregnant indiv-iduals with autoimmune disease
were need to inhibit septic shock in BALB/c mice. These
women also showed clinical improvement in the autoimmune
disease during pregnancy.

Illness kinetics: Visible signs of sickness were
apparent in all of the experimental animals, but the
kinetics and obviously the severity of this sickness were
gignificantly different. After treatment of BALB/c mice
with LPS (endotoxin) and either first trimester pregnancy

urine fraction V from healthy individuals, first



el utes apparently with nol ecul ar wei ght between the | CkDa-1kDa, and 60A
-F3 which elutes apparently with nolecul ar weight <lkDa. These fractions
were testW@o01fg¥Xher for anti-shock activity. In addition, RETVNL0PZEN
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determ ne the effect_ of high- do L freatne | r hCG and, uri ne
fractions t?rr'ié‘éltle(:fdael rﬁ%&pggﬂf@% rs?sgei? :(g')re\?lgtereat iqﬁl}'gf,/tceﬁuicrﬁ (i Moneal |y
with LPS (&x&eamyl Kif)e anticknegisvdleveds 2as Sas sedtidaidry, fidresess fheayst idms our
previous p tgi}; '14]% 1 a ' | t | | e shown
t hat threeaese .ecl_te %?%gsz\%l\gre% gg |o§)a %310?.?{4 ég cdo]IO{u}:%l@%?\gA- Fl

whi ch el utestnigpptreanedy3@i hbunsl efiflear LRSS gmjadft 0. kDa, 60A- F2 which
elutes apparent Inoy {degoheeu! apmpd) NrRelueaAR. ddie QiRic ey Angl 60
-F3 which elutes apparently w ?h rrt))l eca%z.r wei ght <1lkDa and t ely all had
ant i - shock PERASRAAGEE pPESTHRS! PViERe thewdrlMfoREETIQH Mei ThthAexs vik9r al so
el utes al ongairdk t hendbehxABl)ewdaan  Weirdit/c ffiadd s i PR t&gaf 69 BALE/ C

m ce succunbed to s etween days .1 and 2 after the high dose LPS

oc b ,
i ectton. WG D175 58/ BETER ) EL06ESS TF HEgeip Shr ket 1| RSSO Han 1056 of
the mce alm?/,e m)daécé‘mthcm mo@@t(&@ww@g(ﬁ%%ﬁtmmm. PES irgated
mce were aljve on da pP< . .Wwhile - treat
denonst r at 685 %r%ﬁ%ﬁg?g%Bg‘P% g Widh& %el%ﬁefdjo%‘ﬁc{ffra?fv\ei ght
fracti on hail ffecerint heshpatlepactatdicng, (@ ¥ Racgmratiseah s uri ne of
first tri pr nc l.Re . fr, e ] a iﬁgmp lseases in
their first %Gngé’stlgﬁggf %fcee ﬁlnc}/)agn \S%herb‘c\’]gr%%)h%t y ﬁ%‘%é%lf(g%%ant
wonen on Q86 supralexafbeumtworliours0 off LES detiesisiare tested for
anti-shock actiVfdse experiments showed (table 1.) that peptides 4

and 6 inhibited shock completely (all mice had in first

24 hours sickness scores not higher than 2; shortly
thereafter they recovered completely and had sickness
scoxres of 0), while peptides 2, 3 and 7 accelerated shock
(all mice had in first 24 hours sickness scores of 5 and
most of them died, while the controle mice treated with
LPS+PBS had sickness scores of 3-4 in first 24 hours and
they died after 48 hours with sickness scores of 5). In
addition, peptides 1, 5, 8, 9, 11, 12, 13 and 14 showed
in number of different experiments variability in
effectiveness as well as in the kind (inhibitory wvs
accelerating) of activity. This variability is likely
attributable to the rate of breakdown of the various
peptides, and the different effects the various peptides

and their breakdown products have in vivo. Similar to the

above mentioned shock experiments with fractions, the
shock inhibiting activity was inhibitable by the addition
of shock accelerating activity and visa versa.

These data are representative of at least 10

separate experiments.



PBS-treated BALB/c m ce succunbed to shock between days 1 and 2 after the
hi gh-dose LPS injection, with less than 10% of mce alive on day 5. In
contrast, 0 the mce treated with c-hCG first tringgtpRNp/GBERNCY
urine frgﬁc(f&g)ﬁgi) from heal thy individuals or urine fromind]yi EF3 with
aut oi nmune di sease in their first trinmggter of pregnancy wet & Jaf'i on day
5 (P0.001). However, sone fractions which were eluted before (fraction II
and 1V) and after (the anti-shock) fraction V (e.g. fraction VI) had

accel erat edpghneki and all treated mce died even nuch earlier (wthin 24
hours aft eresiepiilssshne& i nduction) than PBS t¥ SURMIVALGeIN| TIMEddi ti on,
the anti-shggkspctivity of fraction Il and V was inhibited by the

addition of fraction Il, IVor VI in at |east Catiol®f 148. TREs applied

also for fractions obtained from conmercial hCG preparations and pregnancy
urine frompmal thy individuals. Mreover, we ha notP@edét7t hat7very | ess
anmount of anti-shock fractions fromthe urine of pregnant individuals with
aut oi mrune,pez3ease were need to inhibit septilk®&hot®0i ntBALBAEON ce.
These wonen al so showed clinical inprovenent in the autoi mune_ di sease
during pregp@gy. |llness kinetics: Visible sig0of83ickBédss flére

apparent in all of the experinental animals, but the kinetics and
obviously the severity of this sickness were significantly different.
After treatnment of BALB/c mce wth LPS (endotoxin) and either first
trimester pPBYHEABY wurine fraction V fromhealthy individuals, first WO
01/ 72831 PCT/NLO 1/00259 59 L ' EP 1004 trinester pregnancy urine from

i ndi vi dual sN@i th aut SERREREE]| sease or commercial hCG preparation the
clinical synptons of the LPS treated BALB/c m g @i dlg t cgxcegd the
sickness level 2. I'n Y4EPLESHYVG hese fractions ~&ven i Bt ed the synpt ons
of shock and nortalit ¥|@\Ahen kY mnistered 32 hoyys afyer LPS ipjection.
Pepti des dat a ( NMPF) SRR bel ow shows surVi val per cent ages of mice
over the tiﬂe period g,BG?Z hours. For the LPS {endogexi nygnodgl;, BALB/c

mce were injected i’ with 8-9 ng/kg LPS (E." coli 026:B6; Difco Lab.,
Detroit, 4 V' LQGV 100 100 100 100

5 | GVLPALPQ 100 100 80 17

6 ' VLPALP 100 100 100 100

7 |~ VLPALPQ 100 83 0 0

8 E;fGVLpALP_ 100 100 83 67

9 . VVC 100 100 50 50

11 " MTRV - 100 100 67 50

12 - MTIR 100 100 67 50

13 7 LQGVLPALPQVVC 100 100 100 100

14 " (CYCLIC) LOGVLPALPQVVC 100 83 83 83



M, USA). Control groups (PBS) were treated with PBSi.p. only. W treated
BALE/c mce with a dose of 300-700 IU of different hCG preparations

(PG23; Pregyér/esch no. 235863, PG25 ; Pregnyl batch no. 238UBNLOIM025 t h
peptides (5 nmg/kg) after two hours of LPS injection. These expami pgnts
showed (table 1.) that peptides 4 and 61inhibited shock conpl etely (all
mce had in first 24 hours sickness scores not higher than 2; shortly
thereafter they recovered conpletely and had sickness scores of 0), while
pepti des 2,Tabland 7 accel erated shock (all mice had in first 24 hours

si ckness scores of 5 and nost of themdied, while the controle mce
treated w t9EQUERSPBED had si ckness sentessbbcl- &fifedti rst 24 hours and
they died after 48 hours with sickness scores of 5). In addition, peptides
1, 5, 8,"9Laaw 12, 13 and 14 showed++i#n nunber of different experiments
variability in effectiveness as well as in the kind (inhibitory vs

accel erati mg)cWwf activity. This variabiHity is likely attributable to the
rate of breakdown of the various peptides, and the different effects the
various pepiQ&es and their breakdowt+groducts have in vivo. Simlar to the
above nentioned shock experinments with fractions, the shock inhibiting
activity -wag«PAIghi bit abl e by t he addi*titon of shock accelerating activity
and visa versa. These data are representative of at |east 10 separate
exper i nent SSLRAS:P1/ 72831 60 PCTI NLOH00259 28SEP2004 Table 1. % SURVI VAL
N TI ME !Tes‘}Aggggtance (HRS) 0 16 40 +7+2 PBS 100

. ALPALPQ : 4+
" VLPAAPQ ++
. VLPALAQ -

shock accelerating effect

- LAGV +++

- LOAV +++
VLAALP +++

_ - VLPAAP +4++
| VLPALA 4+
-.VLPALPQ +++
. VLAALPOQ bt

VLPALPA +4++



100 67 17 PG 3 100 100 100 100 PG 5100838383 PEPTI DE SEQUENCE NO.
VLPALPQWWC1001005017 1 2LQGVLPALPQL006700 3LQGL00832017 4" '

LQGV10010QR4 1 198515. GVLPALPQ 1001008017 6VLPALP100100100100pCivNEWM/MA23D08300
8~i GVLPALP1001008367 9vvC1001005050 11MIRV 1001006750 12. gﬁvaaﬂﬁﬁ 6750
13LQGVLPALPQVVC100100100100 14( CYCLI C) &QGVLPALPQVVC1008383B 2831

Table 2. SEQUENCE ID: LQGV AQGY LQGA VLPALP ALPALP VAPALP ALPALPQ
VLPAAPQ ' VLPALAQ LAGV

In table 2 we see the effect of ALA-replacement
(PEPSCAN) in peptide LQGV, VLPALP, VLPALPQ in septic
shock experiments. We conclude, that the change in even
one amino acid by a neutral amino acid can lead to
different activity. So, genomic differences as well as
polymorphism in these peptides can regulate the immune
response very precise. Derivates of these peptides, for
example (but not limited to) by addition of non-classical
amino acids or derivatives that are differentially
modified during or after synthesis, for example
benzylation, amidation, glycosylation, proteolytic
cleavage, linkage to an antibody molecule or other
cellular ligand etc. could alsoc lead to a better
effectiveness of the activity.

Since MIF is one of the major inducers of sepsis, we
also restimulated spleen cells from Peptide 1 group mice
with LPS in vitro and then measured the MIF production.

Figure 19 shows that in vivo treatment with LPS increased

MIF production as compared to PBS treated mice, whlle
Peptide 1 treatment after the shock induction lnhlblted
MIF production (Figure 19). No effect on MIF production

was found in mice treated with Peptide 1 alone; this
shows the specificity of the peptide 1. In addition, LPS
restimulated proliferation was also studied in
splenocytes from peptide 1 and c¢-hCG-V (fraction V from
c-hCG) treated mice. These data showed that after

restimulation with LPS in wvitro, splenocytes from LPS
treated mice have a greater capacity to proliferate in
vitro as compared to PBS treated mice (figure 20). On the

other hand, splenocytes from LPS+peptide 1 and LPS+c-hCG-
V treated mice showed a much higher capacity to
proliferate as compared to the LPS treated control mice

(Figure 20) . No differences in LPS induced proliferation

was observed in mice treated with PBS, peptide 1 or c-
hCE-V alone.

Figure 21 shows the effect of restimulation of

splenocytes from in vivo treated mice with different
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PCT/ NLOL/ 00259 2 H EP 2004 61 anti-shock effect +++ +++ ++ ++ ++ ++
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PCT/ NYI 41100259 62 2 5 SEP2004 In table 2 we see the effect fﬁc p

ALA-repl acement (PEPSCAN) in peptide L6%V, VLPALP, VLPALPQ in“segmﬁc
shock experinents. W conclude, that the change in even one amno acid by a
neutral amno acid can lead to. different activity. So, genomic differences
as wel | asdosesyrmdt GBS nanvi hegse Phpseddeteamnceguisn kel swrehe

response very precise. Derivates of these pepti.des,,for X e (but not
limted toWigh ¥ (3o MRBRL CPEdSPEGR L LSRG Ok Ay T BSEves ¢ hat

are differ enigetinent®di-ésedmdUst Agnobfakpdiermyoptiesi fror ani@sanpl e
ant | body AN oF gk HEPPESEH B BIRE e KA Bl caT3ad 1ooa
better (containing anti-shock activity) and c-hCG-V (anti-shock
fraction from c-hCG@) after the septic shock induction
showed higher capacity to proliferate as compared to
LPS+PRS treated mice. On the other hand, splenocytes from
mice treated with peptide 2 (shock accelerating peptide)
showed the same capacity to proliferate as compared to

LPS+PBS treated mice (figure 21). In this figure it is

important to notice that the kinetics of the
proliferation of spleen cells from peptide 1 and c-hCG-V
fraction treated mice were the same.

All together, in vitro stimulation of splenocytes
from BALB/c mice treated with LPS and peptide or fraction
with anti-septic shock activity decreased proliferation
which is associated with inhibition of septic shock in
vivo with these peptides or fractions. On the other hand,
in vitro restimulation with LPS of splenocytes from in
vivo LPS+anti-septic sh&ck activity treated BALB/c mice
increased proliferation which is associated with the
inhibition of septic shock.

Flow cytometry: flow cytometry analysis of
splenocytes from treated BALB/c mice revealed that the
septic shock inhibitory and septic shock accelerating

effects correlated with a characteristic pattern of

surface makers of the spleen cells. Figure 22 shows that
the shock inhibitory activities (c¢-hCG, peptide 1,
peptide 4 and peptide 6) increased the expression of CD80
molecule on CD19 cells as compared to PBS+LPS control
group, whereas minor effect was observed with peptide 7

which accelerates shock. Figure 23 shows decreased number

of CD19/CD40 cells in the spleens of shock inhibitory
activities as compared to PBS+LPS group, while no effect

was observed with peptide 7 in shock experiments. Figure

24 and 25 shows septic shock inhibitory activity



effectiveness of the activity. Since MF is one of the major inducers of
sepsis, we also restinulated spleen cells fromPeptide 1 group mce wth
LPS i n viwp®L4mM$1t hen nmeasured the MF production. Fi gure PEI/BHYM2%Nat in
viva treatnent with LPS increased MF production as conpar eﬂ LSE PEB?
treated mice, while Peptide 1 treatnenf®®after the shock ind 85E8A

i nhibited MF production (Figure 19). No effect on MF production was
found in mce treated with Peptide 1 alaqgne; this shaws t%_ﬁl%emflmty of
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spl enocyte &S r PR, 48 ! %&'E'thﬂp' Shagika &t Vd £ ¥d ot - hCG
(cont ai ni n% ant | - o%kaet' ?&Eﬁgr%'!i %@S anti-shock fracti onc'f-’rom

c-hCQ af t east tf@tsui)taitt%hot;keahmaatl @rnthsﬁém@ép RosfeadpaRIty to
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mce (figuge Qi1 ldk tdhScki UER1Eating BRRAkARY tﬁ:@ﬁirecezshatm@ge
Ki netlcs of the proliferation of spleen cells frompeptide 1 and c-hCGV
results suggest that the septic shock inhibitory activity

might be correlated with the deactivation of macrophages
and B-cells, increased number activated CD4+ T cells and
Dx-5 NK cells, while the septic shock accelerating
activity correlates with increased number of activated
Dx-5 NK cells (activation and number of macrophages, B
and T cells compare to LPS+PBS).

hCG biocactivity: hCG binds to a LH receptor and
induce signalling through cAMP. We determined whether
peptides 1, 2, 4, 6 and low molecular weight anti-shock
fraction c¢-hCG-V could bind to LH receptor and posses hCG
bicactivity. Figure 29 shows that hCG and c-hCG bind to

293-hLHRwt /CREluc cells and induce dose-dependent
luciferase activity, while no effect was observed in
luciferase activity with peptide 1, 2, 4, 6 and low
molecular weight fraction c-hCG-V {figure 30} . Moreover,
addition of peptide 1, 2, 4, 6 and fraction c¢-hCG-V in
the presence of hCG also did not show effect on
luciferase activity induce by hCG itself (figure 31).

These data show that these peptides and fraction c-
hCG-V do not have hCG biocactivity and they do not bind to
LH receptor, nor that they disturb the binding of hCG to
the LH receptor.



fraction treated mce were the sanme. Al together, in vitro stinulation of
spl enocytes fromBALB /c mice treated with LPS and pepti dq,cqﬁNmejggon
with anti W28 1shock activity decreased proliferation

associated with inhibition of septic shggk in vivo with the5299 Eﬁbimbes or
fractions. On the other hand, in vitro restinulation with LPS of

spl enocytes fromin vivo LPStanti-septic shock activity treated BALB/c
mce increased prol i éé&in%ﬂt | gl bhrapresiiaued patidht Hmossﬂﬂ&ﬁ’t)l on of
septic shock. FlI'OW cytonetry: Tl ow cytonetry %ﬁdoysw of ges from
treated BAWBEchaveesheveatd@tt hdgh HEVelsh fc 52 thi 35t ory and septic

shock accelﬂ{ftéggl eglj:gctagsgylraﬁlea; Qﬁ_ﬁlﬂ thut ieanee tdrsedses paveer n of
surface makers of the

| een cells.. Figure 22 sho h o]
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trimester pregnancy urine (data not shown).
We also stimulated spleen cells from these treated

mice with anti-CD3 in vitro and then measured the IFN-
gamma production at different time points. Figure 33
shows that in vivo treatment with c-hCG and its fractions
60A-F1 (IR-P1) and 60A-F2 (IR-P2) inhibited the anti-CD3
stimulated IFN-gamma production, while a moderate
increase in IFN-gamma production was found with rhCG and
60A-F3. In addition, fraction 60A-F2 (IR-P3) in
combination with rhCG was able to inhibit the production
of IFN-gamma (figure 33).

Anti-CD3 stimulated proliferation studies showed
that anti-~CD3 stimulated splenocytes from NOD mice
treated with c-hCG, and 60A-Fl1 have a smaller capacity to
proliferate in vitro (figure 34). Furthermore,
splenocytes from 60A-F3 (IR-P3) and rhCG treated mice
showed a higher capacity to proliferate as compared to
the PBS treated control mice (CTL), while 60A-F3 (IR-P3)
in combination with rhCG caused the same decrease in
proliferation as c-hCG and 60A-F1 (IR-Pl) (figure 34).

Moderate effect was found in the anti-CD3 stimulated



results suggest that the septic shock inhibitory activity mght be
correlated with the deactivation of macrophages and B-cells, increased
nunber agipupt®e) CDA+ T cells and Dx-5 NK cells, while thpcsmh/oozsbock
accelerating activity correlates with increased nunber of aﬁtB \@Jﬁ@ DEC- 5
Nl A cells (activation and nunber of magsophages, B and T ce S are to
LPS+PBS). hCG bioactivity: hCG binds to a LH receptor and induce
signalling through cAMP. W determ ned whether peptides 1, 2, 4, 6 and | ow
nmol ecul ar pfgej]gﬂtemioﬁh@gkspléﬁct:yaeScfhr% \‘KO@GIE'Zi tremt- 44 NODr ecept or and

posses hCG, bioacgti v ure, 29 sho o]
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6 and | ow__nol ecul a ht fracti (f pver,
addi ti on A FehtF éliCtE nyangd Bﬁaggrf%gta%%c ﬁé‘ﬂ%ﬁsgg}eﬁe presence of hCG
also did rtd‘teﬂom&fancnnomeabacofeEﬁ%ma/lnmdme%nbﬁom nndet
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vei ght fragiioRshé L8 aspBAN Pl e pdptidd L-akS endcf ltrr_ehtterd mest er
pregnancy urine can suppress dom nant, Thl actiwvit eterm neﬁ\g'uet her
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conbi nati on of
(IR-P1), 60A-F2 (IR-P2) and 60A-F3 (IR-P3) in EAE model

induced by PLP+PTX. Here, we see that the treatment of
mice with 60A~F1l and 60A-F2 reduced the disease severity
as well as delayed the induction of EAE. While 60A-F3
treatment only delayed the onset of the disease,
suggesting that it needs an additional factor(s) from
60A-F2. These result are also consistant with weight
results shown in figure 35. In this figure, mice treated
with active NMPF fractions after EAE induction, lost less
weight than PBS treated mice. In addition, treatment of
mice with c-hCG and 60A-F3 fraction from c-hCG showed
less disease severity in EAE mouse model induced by
PLP/B. pertussis which is a chronic disease model for EAE
(MS} (figure 36).

CAO model: Our CARO data showed that 15 rats in
contr-le group treated with only PBS had infarcted area
of 70:r:% (avearge+standard error) after 60-minutes of CARO
followed by 2 hours of reperfusion. While rats treated
with peptide VLPALP, LQGV, VLPALPQVVC, LQGVLPALPQ ,LAGV,
LOAV and MTRV showed infarcted area of 62+6%, 55x6%,
55+5%, 67+2%, 51+4%, 62+6% and 68+2%, respectively. Here,
we see that certain peptides (such as VLPALP, LQGV,
VLPALPQVVC, LAGV) have protective on the area at risk for



and 60A-F3 (c--hCG (figure 32). Simlar results were found wth the | ower
nol ecul ar wei ght fraction 60A-F3 of first trinmester pregnancy urine (data
not shownWOW7#B5o stinul ated spleen cells fromthese treaP€WNLHARRN t h
anti-CD3 in vitro and then neasured the | FN- gamma producti org gtrjff er ent
time points. Figure 33 shows that in vi%o treatment with c-hCG anA] Its
fractions 60A-FI (IR Pl) and 60A-F2 (I R-P2) inhibited the anti-CD3

stinmul ated | FN-gamma production, while a npderate .increase jn |FN ganma

product i on WRSRFSERAn IR RAEELARE: BSREige LOAY fhewed SwahteFon 60A F3
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proliferatibatweenobasr ead sensis madelkas v i Herkat @‘Pd?— Nt §&mma
production £oupd;ypd e Pl AR O Mo dhONEo YLt nbeRbi de 1 (27 ng/ m
) and r-hCG al one %;’ 11_@ p’1asy‘c§£:orrpared to PBS (20 ng/ m) , while the
out gr owt h oPaﬂ?HOHe@élllss%éﬂ'teorﬁjdiE@ae‘ﬁ/ bl ocked with the conbination of
rhCG and peptide 1 (7 ng /m) . Furthernore, splenocyte s frompeptide 1
and rh CG treated., mce showed a higher capacity to proliferate as conpared
to the PBS treat B4SCYFEAIR nice (CT L) , while peptide 1 in- conbination

wi th rhCG causedyl, ] napfl 8AF4onadotropin (hC@) is the glycoprotein

hormone known as the hormone of pregnancy since its

detection forms the basis of all pregnancy tests. Its is
produced very early in pregnancy by the developing
trophoblast tissue which becomes the placenta. The
hormone serves to maintain the steroid secretions of the
corpus luteum (derived from the ovarian follicle after
ovulation) . The resultant steroids maintain the lining of
the uterus in a state suitable for development of the
embryo after its implantation.

HCG is a member of the glycoprotein hormone family,
which also includes human luteinizing hormone (ILH), human
follicle-stimulating hormone (FSH), and human thyroid-
stimulating hormone (TSH). These hormones are
heterodimeric, sharing a common alpha subunit which in
humans is encoded by a single gene and each having a
unigue beta subunit structure that confers hormone
specificity. Among the four related hormones, only hCG
and its close structural homolog, LH, bind to the same
receptor present within the ovary in females and the
testis in males. Human LH stimulates sex steroid
production in both male and female and thus, the
development of sex-specific characteristics. Human FSH

binds to the different receptors in ovary and testis and



EAE nodel: Figure 3S shows the effect of 6 OA-F1 (IR Pl ) , 6CA-F2
(I1R-P2) and 60A F3 (IR P3) in SAE nodel induced by PLP+PTX. Here, we
see that the treatnment of mce with 60A-F1 and GOA-F2 re&‘}'ﬁﬁﬂo%@iﬂ)

di sease s@?&‘f"?@” as well as delayed the induction of EA - I're - F3
treatment only del ayed the onset of the_disease, suggesting 2h3EP i}, needs
an additional factor(s) from 60A-F2. These result are al so consistant with
weight results shown in figure 35. Inthis figure, mce treated w th
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due to variability in its sialic acid content. ese
forms include heterodimeric hCG with intact polypeptide
backbone (hCG), heterodimeric hCG with peptide bond
cleavages it its beta-loop 2 (residues 44-49) (nicked
hCG) , hCG beta-core fragment which is derived from hCG
beta-subunit and is composed of residues 6-40 disulfide
bridged to residues 55-92 and containing trimmed
carbehydrate groups with no sialic acid, hCG beta-subunit
derived from dissociation of hCG (beta-hCG), hCG alpha-
subunit derived from dissociation of hCG (alpha-hCG). In
addition, there is a pituitary form of hCG and pituitary
form of an hLH beta-core fragment.
The beta-subunit, like the alpha-subunit of hCG, is
composed of three loops; roﬁghtly loop 1{residues 9-40),
loop 2 (residues 41-54) and loop 3 (residues 55-92) . The
beta-subunit also has the region termed "seatbelt", which
wraps the alpha-subunit. The beta-subunit contains six
disulfide bridges which hold the molecule together when
peptide bond cleavages take place in loop 2 resulting in
nicked hCG. The beta-core fragment is missing most of
loop 2 and the seatbelt region. Hence, beta-core fragment
is missing the entire seatbelt region, most of loop 2,
and part of the amino terminus of the beta-subunit.
Cleavages in the beta-loop 2 region (since is known to be

exposed to solvent and is easily cleaved by proteases)
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Col e, 1993)prddkdpmeans the various peptides, and the diftere
effects the various peptides have. Nicking in amino acid
residues of beta-hCG beginning at regidues 44, 45, 48 and
49 by human leukocyte elastase are observed and the
existence of nicked hCG (and also analogous nicking
residues) had been established by several investigator
(Kardana, 1991; Birken/ 1991) . Moreover, one or twoO
nicked beta site are also commeonly seen in a single hCG
preparation as well as in LH preparations {(Ward, 19B6;
Hartree, 1985; Sakakibara, 1990; Birken, 2000; Cole,
1991; Birken, 1993). Existence of these peptides or their
homologous during pregnancy explains the immunoregulatory
state of the pregnancy. We have also shown that
combination of peptide 1 with recombinant hCG is able to
inhibit the development of dominant Thl Cb4+ T cells
while alone peptide 1 as well as recombinant hCG are not.
This strongly suggests the need of additional factor from
hce in order achieved this effect. These other factors
could be derived from different parts hCG or their
nomologous that are known to exist as fragments such as
residues beta-CG6-40, beta-CG41-55, beta-CG55-92 and
peta-CG90-110. In addition, anti-septic shock peptides as
well as shock accelerating peptides have some homology
(»30%) with certain regions of the above mentioned

fragments. Previously, we have shown that 60A-F2 (also



abundance in the urine of wonmen during the first trinmester of pregnancy.
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preparations derived from pregnancy urine even from the
single commercial manufacturer.

Number of studies have shown that hCG is not only
produce by placenta, but for example pituitary as well as
PBMC from non-pregnant individuals and male individuals
are also able to produce hCG. Apart from the possibility
that NMPF could be produce by placenta and by maternal
cells, it is possible that NMPF could also be derived
from hCG like molecules in the presence of various
proteases and its regulation might be also tightly
controlled by these proteases. Many proteases are shown
to be exist in human plancenta, serum and in other parts
of the body and one of their physiological roles could be
the production of such immunomodulating peptides. Since
we have also observed in our experiments the upregulation
of pan-Nk cells (upregulation of Dx-5 marker), it is
reasonable to think that that these type of cells do not
have only natural killer cell activity, but are also
involved in the regulation of adoptive as well as innate
immune responses (Saito, 2000). For instance, Nk cells
have the ability to modulate cellular response of antigen
presenting cells (APC) like mcrophages, DC, and other
lymphocytes population. In addition the strong cytotoxic



CLQGVPALPQWC) showed in nunber of different experinents variability in
effectiveness as well as in the kind (inhibitory vs accel erating) of
activitywdbirgssvariability is likely attributable to the PETALEF00259

br eakdown of the various peptides, and the different effec{@ ;tEE%D%ari ous
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successful parasite and on the other the maternal and the
fetus are also optimally immuno-compitent for protection
against threats like infections.

In addition, in this patent implication, we have
shown that certain peptides (such as VLPALP, LQGV,
VLPALPOVVC, LAGV) have protective on the area at'risk for
infarction. In addition, peptide LQAV showed smaller
infarcted area but in some instances the area was
haemorhagic infarcted. These are the same peptides that
have anti-septic shock activity in vivo. It is important
to note that mice treated with certain above mentioned
peptides showed less viscousity of blood. Apart from
immunological effect, there is a possibility that these
peptides have also effect on blood coagulation system
directly or indirectly and there a certain homology
between CAO and sepsis models. So, in both model the
circulatory system plays an important role in the
pathogensis of the disease. In this CAQ model we see a
protective role of NMPF on myocardial infarction this
also suggest the same protective effect of NMPF in other
organs as well in circulatory related disease. Examples
of such diseases are {(but not limited to) cerebral

vascular incident (CVI), circulatory diseases of the



the i mMmune systemlike in infections, sepsis, autoi mune disease and in

i mmune- nedi at ed di seases. W have shown in our previous patent (W995961 7)
and this patent application that these NWF activities have_ requl atory
effects OVOPHAMBE and adoptive i mune responses and are pﬂgggHPEVqP59
variable ratio's which explains the heterogeneity in result28wipqm‘
commercial hCG preparations derived fﬁ3n1pregnancy urine ev n‘§r0n1the
single commerci al manufacturer. Nunber of studies have shown that hCGis
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For instaﬂ%%%c .c%FfsPQEQVe %ﬁgﬁgbillty ¥% nnggfate cel lul ar response of
anti gen psesensiag cells (APC) |ike ntrophages, DC, and other |ynphocytes
popul ation. In addition the strong cytotoxic WO 01/72831 PCT/ NLO1/00259 71
29 SEP 2004 activity of NK cells especially pan-NK cells contribute to the
i nhibition of tunor and tunor netastasis w thout inducing significant
toxicity (Arai, 2000). Such inmunonodul atory effect is also observed by
neutrophils which are involved in different pathological insults such as
sepsis. Not only are these cells crucial cell population which bridge

i nnate resistance and acquired



cel |l -medi ated i mmune responses but they also play a role in driving T-cell

host responses directly or indirectly through APC agai nst JFM” 259
. intracel Iwmbar/7msgani sm (Tateda, 2001). So, during pregnangé M8 talk
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mat ernal and fetal imunity and endocrine systens. On one side due to NWVPF
and hCG mamalian fetus perceived, as a successful allograft and
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In addition, in this patent inplication, we have shown that certain
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molecular weight lower than 300 Da (figure 2.). All

fractions were tested for anti-shock activity.

Figure 3: This figure shows that PBS-treated BALB/c mice
succumbed to shock from day 1 after high-dose LPS
injection, with lower than 10% of mice alive on day 5. In
contrast, 100% of the mice treated with NMPF from source
Pregnyl, or its fractionsNMPF-1 or NMPF-3 obtained from
GPC 300 A column, were alive on day 5 (P<0.001}), while
groups of mice treated with NMPF-2 from source Pregnyl or
Dexamethalsone {(data not shown) demonstrated around 25%
of survivors. Not all commercial hCG preparations showed
NMPF activity; for example NMPF from source Profasi

showed only partial anti-shock activity (around 40%

survival} .

Figure 4: This figure shows anti-ghock activity in a
pretested active batch rasided in a fraction NMPF-3 and
thereof derived NMPF-3.2 fraction which inhibit shock
even after 24 hrs. and 36 hrs. of shock induction. In
addition in all mice treated with NMPF-3.2 fraction

alone, septic shock was inhibited and they had sicknes

scores lower than 2, while this anti-shock activity of
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hCG pr epar dt$%ns- showed NVPF activity; for exanple NMVPF f rom sour ce
Profasi showed only part lal anti-shock activity (around 40% survival).
Figure 4: is fig ant|- ock act|V|t in a retested active

bat ch resi deP¥he él1‘r3 lﬁingl‘—e § h%l‘é‘?l% fRPF-3.2 fraction
whi ch i nhi bihrmhmt@gremeofafpb@lemm 3arml aitd hoeprof . Shoekctaduet i on. I n
addition i eate vmthN 2 ction alone, septic shock
was i nhi bi '[felﬁi anlg&tghey ‘a’& ¥%sl¥’%tc?h (conatalnlng no anti- BE"
activity). This flgure shows that the ratio between
fraction NMPF-3.2 and NMPF-3.3 is around 1:3.4 (see

text) .

Figure 7: This figure shows macrosphere GPC 60A
chromatogram of pooled NMPF-3.2 and NMPF-3.3 fractions
from active Pergnyl batch (containing anti-shock
activity). This figure shows that the ratio between
fraction NMPF-3.2 and NMPF 3.3 is around 1:1 (see text).

Figure 8: This figure shows LPS induced proliferation of
splenocytes. Anti-MIF and NMPF (from active Pregnyl
batch, NMPF-PG*) are both able to decrease LPS stimulated
proliferation as compare to LPS alone, and together they
show synergistically inhibitory effect on LPS stimulated

proliferation.

Figure 9: This figure shows NMPF-A (APL) accelerate LPS
induced proliferation, while this proliferation is
inhibited by anti-MIFand NMPF-G*.

Figure 10: This figure shows that low wolecular weight
fraction (NMPF-PG3)} from active Pregnyl batch (NMPF-PG*)
as well as complete NMPF-PG+ are able to inhibit NMPF-A

accelerated LPS induced proliferatiomn.
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shows that the ratio between fraction NWPF-3.2 and NWPF--3.3 is around

1: 2.2 (see text). Figure 6: This figure shows macrosphere GPC 60A

h t f NVPE t
Per gyl _Daf SHOFEORTA: MRG rdone: SRy, Py ApibrsBE, Mon-abORVEOT 8¢ | 0F
t he ratlo DB&gﬁgﬂl bfa.lt@d:zt)l @mA\NWPPF3 AP mdn\lmmtsomound 1:3.4 (see
t ext Fi f f
i~ ) R gnsrglBES EhYHe + SIS P o X P PORS £ERLREBLOTT am ©

ractions rom active Pergnyl bat¢h
(contalnlnghahE|NUﬁGbPGﬁnﬂnhmh%HS thﬂﬂ;Hﬁqﬁ#ﬁﬁ%ﬁ%&ﬁntﬁﬁﬁetﬁé pBtiio between
fraction g gqéh%P .03 1S around 1:1 (see text). Figure B: This
figure shoms L § I'n prollferatlon of splenocytes. Anti-MF and NWPF

(fromactive Pregnyl batch, NWPF-PG') are both able to decrease LPS

stinul atedp rl?;ﬁ%' fher.atian 3531%5&@%&@ &PﬁcamanrKaadcém@ehlﬂe@ ey show
synergi sti call |nh|b|tory effect on LPS Stlnu?@} Bg ollferatlon Fi gure

9: This fleﬁ@@ RS TR P S drite L *Broliferation
whil e thisc-Bm@inaHaid Ahdys syﬁHdmlétﬁcbé)yllanine%EaedeNPEfeﬁatik‘-:irgure 10:

This f ho hat | J | ar. wei ght f

active Pr oGSt A DRGATIE P PG REF T he cRpt BPAPRKEE. VAR ar e abl e (o
i nhi bi t NNBM KaC @t eIMRERdPEPS Im dabiik pon) | RMPE: KbnanWONMEE7 2831

PCTI O/ 00252 v ot R e SIS s HbdcLhopEB13Raackbp. NVPF- PG

(non-actlv

Figures 13-15: These figures show dose dependent (300 and
600 IU/ml) inhibitory effect of NMPF-PG+ on LPS and
PHA/IL-2 induced proliferation of PBMC isolated from
septic shock patient. Same effect was observed in medium

conditions alone.

Figure 16: This figure shows macrosphere GPC 60A
chromatogram of c~hCG. Three selected areas were
fractionated, 60A-Fl which elutes apparently with
molecular weight of >10 kDa, 60A-F2 which elutes
apparently with molecular weight between 10 kDa-1 kDa and
60A-F3 elutes apparently with molecular weight lower then

1 kDa. All fractions were tested for anti-shock activity.

Figure 17: This figure shows G25 Superdex chromatogram of
c-hCG. 100 ml fractions were collected (fraction I-VII)

and all fractions were tested for anti-shock activity.

Figure 18: This figure shows G25 Superdex chromatogram of
first trimester pregnancy urine from healthy individuals.
100 ml fractions were collected (fraction I-VII) and all

fractions were tested for anti-shock activity.



Pregnyl batch) and NVPF-A or in conbination (synergistically) increase LPS
i nduced proI i feration, while NWPF-PG * inhibits this proliferation sane as
anti - s‘ﬁ%éilgure 8-9). Figure 12: This figure shows that NVPF- K

accel er at i nduced proliferation same as NWPF- PG, wRfFF@&L0}00259

conbi nati on they synergistically i ncreazg proliferation andrzté;%%p grease
in proliferation is inhibited with Kb or NWPF- - PG
NMVPF- Kb and NVPF- PG* synergi st i cally decrease LPS i nduced proliferation.
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PCT/ NL /00259 28SEP 2004 Figure 19: This figure shows that in vivo
t reat nent \ﬂBtsh tneateth e M ther piheri barss XY £ @S PBEORY eat ed

mce, while, de tf %&reﬂﬁsﬂélﬁcewet%ea%d RAuE | Poweahbbiledl M F
productlon No effect on M F production was found in mce treated with

Peptide 1 digher Riapac0:tqhprolifaratsheas commargd ko rieei ABPation
with LPS iq Wt SUEOCYHESe ! red 4PPebieated Tt & ¥ Vnduced

proliferation was observed in mice treated with PBS,

peptide 1 or c-hCG-V alone.

Figure 21: This figure shows the effect of restimulation
of splenocytes from in vivo treated mice with different

doses of LPS in vitro.

Figure 22: This figure shows that the shock inhibitory
activities {(c~hCG, peptide 1, peptide 4 and peptide 6)
increased the expression of CDB0 molecule on CDl9 cells
as compared to PBS+LPS control group, whereas minor
effect was observed with peptide 7 which accelerates

shock.

Figure 23-28: These figure show flow cytometry analysis

on splenocytes from treated BALB/c mice.

Figure 29-31: These figure show that hCG and c-hCG bind
to 293-hLHRwt/CREluc cells and induce dose-dependent
luciferase activity (fig. 29), while no effect was
observed in luciferase activity with peptide 1
(VLPALPQVVC), 2 (LOGVLPALPQ), 4 (ILOGV), 6 (VLPALP) and

low molecular weight fraction c-hCG-V (figure 30).



a greater capacity to proliferate in vit.ro as conpared to PBS treated

m ce. On the other hand, splenocytes from LPStpeptide 1 and LPS+c- hCG V
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CD19 cells as conparedto PBS+LPS control group, whereas mnor effect was
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show flow cytonetry analysis on splenocytes fromtreated BALB/ c mi ce.

Fi gure 29-31: These figure show that hCG and c-hCG bind to 293-hLHRwt /
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P 2004 Moreover, addition of peptide 1, .2 , 6.and fraction ¢c- hCGV in
the presend@é©8f hEBidisdif Phb r%%bﬂ/@?f@@i EﬁlﬁﬁuﬁﬁﬁeFaﬂglﬁﬁ?%¥ty i nduce

by hCG it sghf,iWis B3 he FESHH tn 321 oANbE Fhetr anshew-FHatc-tHEg e, was
noderate 1 nhibition of |IFN-gamma production found under Thl polarisation
conditions with 60A-F3 (c-hCG and rhCG alone, while the outgrowth of Th
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Furthermore, splenocytes from 60A-F3 (IR-P3}) and rhCG
treated mice showed a highér capacity to proliferate as
compared to the PBS treated control mice (CTL), while
60A-F3 (IR-P3) in combination with rhCG caused the same
decrease in proliferation as ¢—hCG and 60A-F1 (IR-P1)
(figure 34). Moderate effect was found in the anti-CD3
stimulated proliferation of splenocytes from 60A-F2

treated NOD mice.

Figure 35-36: These figure show the effect of 60A-F1 (IR-
Pl), 60A-F2 {(IR-P2) and 60A-F3 (IR-P3) in EAE model
induced by PLP+PTX. In addition figure 36 shows the
effect of treatment of mice with c-hCG and 60A-F3
fraction from c-hCG in EAE mouse model induced by PLP/B.

pertussis which is a chronic disease model for EAE (MS).



conpared to the PBS treated control mce (CTL), while 60A-F3(IR-P3) in
conbi nation with rhCG caused the sane decrease in proliferation as c-hCG
and 60A-F1 (IR-P1) (figure 34). Mderate effect was found in the anti-CD3
stinmulated proliferation of splenocytes from 60A-F2 treated NCGO§ SR,
Figure 35-36: These figure show the effect of 60A-F1 (IR Pl), 60A-F2
(IR-P2) and 60A-F3 (I R-P3) in EAE nodel induced by PLP+PTX. In addition
figure 36 shows the effect of treatnment of mce with c-hCG and 60A-F3
fraction fromc-hCG in EAE nouse nodel induced by PLP/B. pertussis which
is a chronic disease nodel for EAE (M5). 2 8 SEP 2004 78 CLAIMS Uso O
-tin in- Mgul ator peptide obtainable or dorivablo frombeta- 0 CT
capable of regulating Thl. and/or Th2 cell activity for the producti akl
of a pharmaceutical conposition for the treatnment of an i mmne-nedi ated

di sorder conprising acute_inf LB eRtivebleTroxn Bty | acti c
shock or hyper- L;ELP?@” 1{‘%%%“5?%}‘2@3?2’}’12@%? %ﬁgﬂlﬁg% Og.f an i munor equl at or
pepti de acq;ﬁﬁ(qlicglgam@ of beintating Tiened/or Thie celheativity foiheRredictpSbPder s
septic shock. 3." Use according to,claiml qr.2 [ el.r L@ atheaddrent
conpri ses mpagunacswipal F@l%ﬂﬁi@‘g‘ ’{"éﬁ"’oge tﬁ‘&"inor'Jf a%%gﬂ“g)hgn g?%f\c}l ]tO y of

| ymphocyte, d endrjfi [ subk @5 eniticty anephylectivs@tock POPYAAti ons in a
treated i ndPUPEEEIE MA'&? &ﬂeﬁg%%g?gi ng tog‘f:‘f aim 3 wherein said subpet

popul at i onsicGaMrens@antidiectiofh2, or DA  or DC2 cells. ~. Use according to
any of Lhe preceding clains wherein the imunoregU ator 1is used in
conbination with a targeting aunt, such aA a nonoclonal antibody, for
controlled and/or |ocalized delivery. G Use according to any of the
precedi ng clai ns_ wherein the peptide h i e waRgke chosen
fromthe grdup olse MNRVITCBYE &Wep%&fi?&WFS%ﬁﬁ%C%LPALPWVQ
LQGVLPALPQ . VI - | 24 PO\ G RALRGE soptMIBAL | ., VLPALP, QUC, PALP, LQGV,

M TRV, WC,'"lUﬁlI‘-i, an QG 28 SEP2004 79 7. Uie according to claimgG
wherein the peptide has an am no a ci &equence wherein one acid has been
repl aced by an sianin residue. 8 Use according to any of the clains 1.5
ther el e PepL de hao an M0 | 57} haSSSRE S SIRRET I b S Sisp O

relative ratios and/or cytokine activity of lymphocyte, dendritic or antigen

presenting cell subset-populations in a treated individual,

4 Use aecording to claim 3 wherein said subset populations compriee Thl,

Th2, or DC1 or DC2 cells.

Ubse acearding to any of the preceding cleims wherein tho
combination with a targeting agent, guch as a

.
i munoregulator i used in
monaclonal antibody, for controlled and/or localizad dehvery.

rding to any of the preceding claime wherein the peptide has an

chogen from the group of MTRVLQGVLPALPQVVC,

amino acid seguence -
LQGVLPALPQVVC, VLPALPQVVC, LQGVLPALPQ, VI.PALPQ, GVLPALPQ,

OVLPALD, VLPALP, QUVC, PALP, LQGV, MTRV, VVC, MTR, and LQG.

6. Uee aceo



ALPALP, VAPALP, ALPALPQ VTLAAPQ and VLPA IRAQ 9. Use according to claim
8 wherein the peptide has an am no acid sequence chosen fromthe group of

LGV, AQGV, LQG, VLPALP, and VLP ALAQ 10. An inmunoregul at or

obt ai nabl e or derivabl e from beta-HCG capable of regulating Thi %ﬁéFBJUL‘#hz
cell activity, wherein the peptide has,gn am no acid sequence chosen from
t he group of MIRVLQGVL PALPQWC, LQCVLPALPQWC , V LPALPQAC, LQGVLPALPQ

VLPALPQ LPALBQ 1ccArRALPe 2 i¥k BAW Rore @MYE pefdllPhas AQBW|ndMPRYpeqUAGe MIR, and
LQG V\herG}e{i n oﬁhe(% gLé'lﬁd{ ﬁas %gen repl aced. by an . al anine residue. 11. An

i mrunor egukvatmin oebs@d habbesrorepkised PuBn 8LFEFREHENS: HOG capabl e of
regul ating Thl and/or Th2 cell activity, wherein the peptide has an Am no

acid sequence chosen fromthe group of QwWC , PALL', LQGY, M PRV, WC,
MIR, and LQG

8. Use according to any of the claims 1-5 wherein the peptide has an amino
acid sequence chosen from the group of LQGV, AQGV, LQGA, VLPALP,
ALPALP, VAPALP, ALPALPQ, VLAAPQ, and VLPALAQ.

9. Use according to claim 8 wherein the peptide has an amino acid sequence

chosen from the group of LQGV, AQGV, LQGA, VLPALT, and VLPALAQ.

10.  Animmunoregulator obtainable or derivablo from beta-HCQ capable of

regulating Thl and/or Th2 cell activity, wherein the peptide has an amino acid

sequence chosen from the group of MTRVLQGYLFALPQVVC,

LQCVLPALPQVVC, VLPALPQVVC, LQGVLPALPQ, VL.PALFQ, GVLPALLQ,
« GVLPALP, VLPALP, QVVC, PALP, LQGYV, MTRV, VVC, MTR, and 1QQ,

wherein one acid has been replaced by an alanine residue.

11 An immunoregulator ohtainable or derivablo from beta-HCG capable of
repulating Thl and/or Th2 cell activity, wherein the peptide has An amino acid
sequence chosen from the group of QVVC, PALP, LQGV, MTRV, VVC, MTR, and

L.QG.





