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The invention relates to the field of immunol ogy, nore specifically to the
field of wowuressnedi ated disorders such as allergies, auPOFNmUVRSMI sease,
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m crobi al THvasi onum@hokBHULYtokn nNDSt cases this conpl ex defence network
successfully restores normal honeostasis, but at other tines the

i mmunol ogi cal nediators may actually prove deleterious to the host. Sone
exanpl es of innﬂhELﬁi@Ea@HEahNVENﬁﬂﬁﬁ 15 system nedi ated injury have been

extensi vel y i nvesLi gated. s Lnclughng.apapbylagt b gasBeCkuanbobgyune di sease,

and i mmune conp I sor ecent advances 1 n hunora and | 1 ular
i munol ogymoraoFeediaichilévoly Bhe pachél efyimaveermefiahedd current 20

thinking agoubradi-e- bﬂHHnhbya@@b@@lésCOHEQBGmaQEelHHH@QS@Edlated di sease.
These advances have increased our, _un erstandlnﬁéof t he basi.c aspects of

anti body, BreBFp; anéﬁal?HCEF alipdefiPEgSSt RE JBALPEIPORTET OFAREAEE - (ef f ect ed

by nonocytes, macrophages, granul ocytes, natural killer 25 cells, nast

cells, y6 T ceIEgcgéﬁﬁgkggggtgﬁ??gﬁGEﬂg?éﬁ proteins, and such) and

adaptive (T and odres cel lular and hunoral i mune
responses and Thei tminter dgpeadenceduche aptbhhnsasanfl ¢skef) -t ol erance

| nduction gpg.the ?Qé@érgyt@hFEBthH“EBEOEb%Slwﬁ@ﬁCEh¥bé¥e§QddE¥elOps

agai nst auto-antigeni ¢ constituents. Since he central dogma of
i munol®gyiR&apBakoryhagenhe i RAgReLipdt ERVABESTIN0PTNARRHEYY fBact to

sel f. HoweMsE, chkedSthesenb 1EQCQGEeﬁaéah@B%okhabu@UéQsEﬂmmye responses

are not as rare as once thou nd,.that pot 35 uto i ne responses
are harnfuF?SESHESrggﬁﬁﬁieEO%ﬁPﬁ aﬁlEVS%PECPtrSF an ﬁ@ﬁ?aggﬁg the i mune
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forms of agﬂg'hggEOeSome examples of immune disease and immune
15 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

20 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 innate (effected
by monocytes, macrophages, granulocytes, natural killer

25 cells, mast cells, Y0 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

30 develops 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

35 all auto-immune responses are harmful; some responses

play a distinct role in mediating the immune response in



response such as recognition of cell surface antigens encoded by the major
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to animal diseases. Types of auto-immune dlsease frequently
overlap, and more than one auto-immune disorder tends to
occur in the same individual, especially in those with
auto-immune endocrinopathies. Ath-immune syndromes may

20 be mediated with‘lymphoid hyperplasia, malignant"
lymphocytic or plasma cell proliferation and
immunodeficiency disorders such as
hypogammaglobulinaemie, selective Ig deficiencies and
complement component deficiencies.

25 Auto-immune diseases, such as systemic lupus
erythematosus, diabetes, rheumatoid arthritis, post-
partum thyroid dysfunction, auto-immune thromocytopenia,
to name a few, are characteriged by auto-immune
responses, for example directed against widely

30 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

35 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.



explain the origin and pat hogenesis of the various auto- inmune disorders.
Studies in experinmental animals support the notion that auto-inmmune

di seasesway/rssult froma 5 wi de spectrum of genetic andPCTNUNGIASH ca
abnormalities which differ fromone individual to another and may express
t hensel ves early or late in life depending on the presence or absence of
many superi nposed exogenous (viruses bacteria) or endogenous (hornones,

cyt oki nes, 10 abnormal genes) accelerating factors. It is evident that
sinilar checks aharBal8nd8sYEhal® REERPHIFREAyURHESIPEMGABCEPEehSe at bay

are al so emppadni shd bﬂlgmﬁuaﬁdnpdtabgéndsserderahesuablaasabhebgy

h £l h t K,
Chroni ¢ | i TARSE 81 JORCERey SLhaEeR nbnStPET i FbbaLe &8 PoRIPEFRAr ont.

mul ti pl e schernstsdn thaansptaﬁummuna débabtedsi mayneesedpofizen a

(orar(-siorstae Bostedlacaseqnost ! canstyslan b aghoakhopam ahaind mny

ot hers whereln t r esponsi e anti gens Initia may not be
sel f - antlg@h%cbuﬂlﬁﬁ@FeﬁﬁOmh@nelﬁﬁéh@lﬁé§boﬁ§eaﬂ@t§§¢daaﬁtmgﬁn isin

principl e agbredantardmanddat éb@@{}t 8k tatctheni ndirki duabndSaBSHE Lhed
syndrome in which inmmune nedi at i nduced b¥Pfor exanpl e m crobi al

i nvasi on, PRFEFYCSr °FhPBEGR 6t R m?BYfEEPSFé ABtcE*qHcqCUFe state of
|nflannat|om1mbseb beadsrta)abpoenabgbasesstAsimonergasydaragesand

eventuajly?ﬁg?rggfagaﬁ ﬁtacgeﬁékégégégkgCEO a system c response to

serious in I on usuaFIy mani f est fever,
tachycardi a, tathypneayigdeontebkatysdwisarandeakfosntli betlances phatnf ecti on.

M or obi ol oBbépSULiUEES LLOB! BhARHe o8 LOSRENLEChRONaSE! 81081 ¢ T equent 1y,
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01/72831 4transplantatlon related immune responses (graft-versus-
host-disease, post-transfusion thrombocytopenia), and
many others wherein the responsible antigens (at least

20 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 mediators, induced by for
example microbial invasion, injury or through other

25 factors, induce an acute state of inflammation Which
leads to abnormal homeostasis, organ damage and
eventually to lethal shock. Sepsis refers to a systemic
response to serious infection. Patients with sepsis
usually manifest fever, tachycardia, tachypnea,

30 leukocytosis, and a localised site of infection.
Microbiologic cultures from blood or the infection site
are frequently, though not invariably, positive. When
this syndrome results in hypotension or multiple organ
system failure (MOSF), the condition is called sepsis or

35 septic shock. Initially, micro-organisms proliferate at a
nidus of infection. The organisms may invade the
bloodstream, regulting 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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and exot oxi ns. Endotoxins typically consist of structural conponents of
the m crovoPyzesBsns, such as teichoic acid antigens fronPeT/aphydoasocci or
endotoxi ns fromgram5 negative organisns |ike LPS). Exotoxins (e.g., toxic
shock syndrone toxin-1, or staphlococcal enterotoxin A, B or C are

synt hesised and directly released by the mcro- organi snms. As suggested by
their name, both of these types of 10 bacterial toxins have pathogenic
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dendritic cells i1ty h Q NCD npouse represents a nmodel in
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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

20 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

25 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 R cells in the islets of

30 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

35 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



WO 01/72831 PCT/ NLO1/ 00259 5 gene and multiple, unlinked, genetic loci, as
in the human di sease. Mreover, the NOD nouse denonstrates beautifully

t he critiwab1/72s8eracti on between heredity and environnment PCENIOL@RSEEN
primary and secondary auto- 5 imunity, its clinical manifestation is for
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m cr o-organi sm | oad of the envi ronrrent in which the NOD nouse i s housed.
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the imu i,mg{ d di seass, ocess (Reme &n @ £h9%laMazaki et al.
1985, Hara a et ! l1986 pcrIﬁplno et:L al . 18613 . CD4+ T- caglMls can be
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cells secrleﬁgﬁ)ﬂﬂ%l‘ﬂxmyarwf TV amlmJ&fﬁiﬁwllo%dprdmm ldsrvidsordnlerix and
IL-10. Thl, cel.ls .ar @écaom%/elnv n the generation of effective
cel l ul ar iTHnifit i/h instrunental in the generation of
hunoral 25 and nw(s)sfair|amnﬂmtnyman¢yaldeerrcg§egtﬁathademgwmmimti vati on of

eosi naphi | f E (é&j%? 1996) .
A nung@r or° st ug}aleie eescn%% cor re kpc{d:)% dia etlgscéll%L mec %uman W th
Thi phenotn}qvestdeeﬁblaim@mtf(ﬁﬁ@lmlélerm weprgpRletienteBEetsallf- 1995). On the

other hand,,TherTs cgl 1§ @cf@%féht@e ﬁrﬁié\}éﬁé%id/lﬂ NALdIgys;.e Sone have
even specul at ed that Th2 T cells in fact, may be ective. Katz et al.

have shoviladfatatter amii9e3s d?laaDMl ﬂ%lqlsahied:etsr é’i‘%}f drirdibafet es to naive

recipi ent SalrlQﬁ/b dasl d@tmgﬁuémeo@m@erpat&ﬁ:m@ fdddJarecngd sadi by the
TCR per but, with the ag{l‘enotaﬁ) Ig{ure of the T cell response.

St rongfy adﬂrloarji‘%”é‘&uﬁﬁ SRR FEY Ui ¥ease into NOD neonat al
m ce, while ThZiTl geldmsaldi dr nigtmplaespidse Meiyng pivotal role in

initiating the immune mediated disease process (Sempe et
al. 1991, Miyazakil et al. 1985, Harada et al. 1986,
Makino et al. 1986). CD4+ T-cells can be separated into
20 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
25 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. 1995, Katz
30 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
35 specificity recognised by the TCR per se, but with the
phenotypic nature of the T cell response. Strongly
polarised 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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PCT/ NLO1/ 00259 Thl T cell popul ati on. Mreover, upon co-transfer, Th2 T
cells cowadonmsianel i orate the Thl-induced di abetes, evenPCWNem/MRd cel | s
were co-transferred in 10-fol d excess éPakaI a et al. 1997). 5 The incidence
of sepsis or septic shock has been in€reasing since the 1930's, and all
recent evidence suggests that this rise will continue. The reasons for

this increasi nﬂ i ncj dence. are nmany: increased use of invasiv 9e¥i ces such
as i ntravaetli D rCoht HTRHLACHOR wi MRS (e CRy HoRt o antP

| Munosupprelsd veoulldignot henapl esateortlvantie! - andutedndphlantes j oavenncr eased
| ongevity ofcpatients 1 theganger. and. fl abel e, o A0fq BLOGstO devel op
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as

as Gram negat? vERGRTPE AP POSTEFVES bALY €PFYY © at™ et Ungi, can cause
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chol angitis, Tell u¥| tis, or meningitis. Many of these,lff ections are
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identified in nost ve
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probably besatise 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

20 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 rickettsiae

25 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,

30 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

35 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



small, clinically inapparent infectious in skin or bowel can lead to

bl oodstream i nvasion in the absence of adequate circulating neutrophils.
Clearly tWep®73831 a need WO 01/ 72831 7 PCT/ NLO1/ 00259 to prPOTAEHLI/@GSM NSt
sepsis or septic shock in patients running such risks. Recently,

consi derabl e effort has been directed 7toward identifying septic patients
early in their 5 clinical course, when therapies are nost |likely to be
effective. Definitions have incorporated nanlf stations of the systemc
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responses t can be triggered not only by infections ut al so by
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and infection, see i re For. a revi wof

pat hogeni 3B ¥&fibifest %‘?hme%vé?ﬁi 61%%% %Sjosl‘) SEPTE EHotk see N Engl
J Med I328 él:;ékxl?c‘lllendél%i) .od@xh csphioak dyatuooel dox{ceXdBSTadgutapr esents t he
nmost cJinica rel evant_expt en ausati ve agent
in ovel goﬁfscﬁﬁaotor Shoc S/O%é%atig’s éé& %aﬁeﬁd’@%ﬁ% Sh !gck is defi %ed
as sepsis kmm&le:plwgtlcsrmnkm@@@@@hl@ya ahhiti%hl cTles onext ns§ceSuper
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processi ng di splayed on a MHC nol ecul e. Instead b| nd to
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f
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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

20 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 90% of toxic shock syndrome

25 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

30 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. 1993). This results in
"false" activation of both the T cell and APC leading to
proliferation, activation of effector functions and

35 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).



35 cytokine secretion. Due to the superantigen's polyclonal activation of
T cells, a systemc wide shock results due to excessive inflammtory
cyt oki newebezser (Huber et al. 1993, Methke et al. 199P0T/NVM/@24972831
PCT/ NLO1/ 00259 8 The inflammtory cytokines involved in sepsis are
simlar. These immunol ogi cal nmedi ators8are tunor necrosis factor (TNF),
interferon ganma (I FN-gamma), nitric oxide (Nox) and interleukin I(IL-1),
whi ch are massively 5 rel eased by nonocytes, macrophages and ot her
| eukocytes i n TesponSkanuabaky ey sbkings ntn(®eveet inetepsis are
Cutierrez- RaRPBa Ll @$e489zmmuﬂbﬁo%§&§98@egiaﬂafga@ﬁeO%@ﬁér £OLPgENQUS

O_

nmedi ators may | ead to seyeral pat hysi ol ogi cal reactions in, sepsis,
such as fe@%$F0&o?T%EkopéﬂFﬁff?ﬁ?%n%%@W%ob%%$agam@%bdy%é5¥%cc%%hﬁ%s,

di sseni nat a@bxnt 100 asetéal egRagul ation) , ashiehl aps mbevwkosyye infiltration
and infl]a ion in_various . organs,_all_of which ultimately lead to
doat b o 48 A Rt ety rer T el caPrhades ot ca e R ecopt or s
(sel ecti nsin andspansactovasetasudt opbkigst (Beenptesst|afands for these

receptor s i oh Bel DraRSUt £OPDYI £0b9) A0hRE ool Lhendt figh! gy colhe surface

for adherence, nmargination, and mgration into tissue Inflammatory foci
(Bennett e®NJPIFNOREJERAAKPLPHE BaAViesFaR 20 pPVRERL MRERCNDNOCI Onal

ant i bodi espRyeVENbSithSSUBabRiYAY 1ANHebBPEOVESCRUAYI F@lelN Certain ani mal
nodel s_of fep5|s or septic shock éBennett eé al.g. These findings, both
with atht o- FAHEPRSET @ eabRTORROCHEPPERE i RAMAAVERTERRAPSRAT ¢ i nfl ammat ory
di sease, 2&isndeimsté@ fhergossohabedcexysientenpfasekéslregul ating the

bal ance be en_acti vated, Th- sub- ul ati . Possi b i.Sturbances in
this baIan%%ut%%Yt%r%n%ﬁgEE%Elﬁg gﬁﬁt%ﬁ%%gﬁi%%%$€ifé %%rgﬁé% regulatory T
cell populatgans, zdh cluskithnuae-nkdintedlyi seadese dbath. rE8EIts in 30

absence or,py, reQﬁQQ§Céhﬁatﬁé1gsitg&ﬂ1§r£ | Eabl¥ssi ABRELAGS CYt OKi nes
(O Garra et al. 1997). These Th-sub- populations are potential targets for
phar matol offeaPtoragiral eehive) | ATNecRe3pbhvate PavEEARRELS FPmune

medi at ed dégerédes s agendif fbeuthese receptors which help
neutrophils to adhere with endothelial cell surface for
adherence, margination, and migration into tissue
inflammatory foci (Bennett et al.). Blocking the adhesion

20 process with monoclonal antibodies prevents tissﬁe 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,

25 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

30 absence or over-production of certain critically
important cytokines (O'Garra et al. 1997). These Th-sub-
populations are potential targets for pharmacological
regulation of immune responses.

In general, immune mediated disorders are difficult

35 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.



35 to treat. Oten, broad-acting nedication is applied, such as treatnent
wWith corticosteroids or any other broad acting anti-inflammtory agent
that in wvaoyr/zspects nay be detrinental to a treated i ndP@T/dLOL/00288D

01/ 72831 PCT/ NLO1/00259 9 In general there is a need for better and nore
specific possibilities to regulate the%hecks and bal ances of the inmune
system and treat immune nedi ated disorders. 5 SUNNARY OF THE | NVENTI ON The

i nvention provides anong, ot hers i mmu % re uI %%gPﬁg obt ai nabl e or
derivabl e from&* FFPHEF ’fr]%?]é%ojr?t% e dF°¥F om ni cked
forns of bspé&hfﬂxip@@sibyhihf@scﬁopE@gmH@tQOMMéogheekgraﬁ@alogues t her eof .

(Bi ken eloa I BHET | FE oy 1519007 1505, (g thithd AIBIZESHTIT [

been founddisdhedensrange of bet a- HCG br eakdown products prOV|des a 15
cascade of inmunoregulators (NPMF) with a host of functions. Even nore
surprisingly, said imunoregulators are interrelated and derived from one

anot her. The . | FPERARHMODr OFF dESVERELYY such an NMPF in preparing a
phar maceuti cal @@@ppﬁ&éﬁ@ﬂoﬁOpr@vfﬂééram@mgiéﬁhémBZanﬂdh@ﬁ@d di sorder, a

phar maceuti cal . conposj_t | thod for.treati an_i nmmune- nedi at ed
di sor der . ?%%ﬁ%%tg£E§¥%%gg %ﬁgﬁiﬁﬁ? S 287 (SR YR ehggﬁ?naiﬁ5+ﬁﬁﬁychronic
i nf | ammat onyt dbsehse, ofubliGasidi pbet esutypeftroornitkedr heumat o€ di sease,

> o9 o3 HOSH BE (BYRELEL o PopR 260 o1 bEADSRLANLAL S LE | at ed T mmune

responses such “as ver | Sease ost-trans 1 on
t hr onbocyt open¢af - Cﬂh@ﬁﬁcf©raﬁs©fahth€@jb@Y@dmeP%iée eerdnpteavages

at her oscl ef,0sj, g @ﬁéhﬂﬁsuﬁhhﬁﬁgl(laﬁflﬂeﬁhée%f @g@agcwﬁy.ﬂsgfl sease, and

acute |nflannatorg di sease, such 3 fer acute transpl ant rejection,
septic shotk3 ahd°0ataPé: aé?%?hﬂuﬁﬁrﬂ¥é%%§% Y Autbi n%eﬁﬁsﬁ%%% are a group
of di sordefgaefai Pafigeesal bebkrRve Biégkagyn prodiestsoprotvh@se di seases

productj on_of _ayt of gactive antibodies  godLor, auk oL eaSLivEe T | ymphocytes
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-

20 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, Sjogrens syndrome, multiple

25 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

30 as (hyper)acute transplant rejection, septic shock and
acute autoimmune disease. Autoimmune 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

35 autoimmune response may also occur as manifestation of
viral or bacterial infection and may result in severe
tissue damage, for example destructive hepatitis because

of Hepatitis B virus infection.



35 aut oi mmune response may al so occur as manifestation of viral or
bacterial infection and may result in severe tissue danage, for exanple
destructiweoh®satitis because of Hepatitis B virus infecPCONLOMO28Y/ 72831
PCT/ NLO1/ 00259 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Aut oi mmune

di seases can be classified as organ sp¥cific or non-organ specific
dependi ng on whether the 5 response is primarily against antigens

| ocalised in particular organs, or against w de-spread antigens. The
current mainstay of treatnent of autoi mMmune diseases is inmune suppression
and/ or, (becaussETiilEs SOESCR IPEIONETE )THS ubstENTEOwN of vital conponents

i ke 10 hornnn%% ubstituti n, £Q§§ver innugosqgfre sive agents such as
steroids or cyt Srat e dr u(gls Fave s(fabrhi}fef cant®o LT ofe™ 61¥ 2t  which linits
their applspatibic dNowonhergasespécibie dgeendingiomuwoseget atloey drugs is
provi ded L nv i i nent ; I dj sease 15 and

ot her ;%nf I%;éls (%}l?%éngl;%%g@a%gl% %%%ore h?%?%%gé%?%éﬁ?t%%s, e.g. the
capaci t i esP3e- Fegtaat @rydes Thay e ingt | wide ospeRd adet Heels i t Teecel |

di fferentiaiiQht thelkstdeWsi decffiect &Ff olitSimandethesbepsli ckal
clinical effects, etc., |t sho t hese urlnan%fnetabollte 20 preparations

or synt het RV SRRESFFEPRFITPHe 1RFGPURRIPF uFLPRAUEhe treat nent of
patients widbairmeme) pegilasedcut idh avfrationl sSoaboasthos ke di sease. A

o mar ) St 25T hy ot G iRt & per H BT CL BRAGT A Ca e R
atrophi c gash ras i sterdidds ont scyi sebse] c pdenst unaveaenbpauecant
| nsul i n- depedelt AR G OR! Lihiigs f;ﬁéii-g?@mw@{ﬁﬁ?,mo@oéﬂ@st ure’s
syndronme, nyasthenia gravis, male infertility, penphigus vulgaris,
penphi goi diS&ydhHanPet | BP0 5hht Harwar cPhbeleieni érudei ¢ sPravtdedl e
scl er osi Sg%y aULOi Ipae: NEEMDhYthe BRaSHhEnt | 8F opat Bl emukdr @besyEopenic
purpura, idiopathic Ieg openi a, primar blléary,0|r£Q05|s agtlve chronic
hepat i 11 s, 34 ypt Bt &L LR RPRGLYRS - (Fearar Phct ol HTTURORByehosY 35
syndrome, ghepemtDéd, actdriths, caesobt bayosdétisgulate the Thl/Th2
ratio, to modulate dendritic cell differentiation, their
low gide-effect profile, and the beneficial clinical
effects, etc., it shows these urinary metabolite
20 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
25 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
30 ophthalmia, phacogenic uveitis, multiple sclerosis,
autoimmune haemolytic anaemia, idiopathic
thrombocytopenic purpura, idiopathic leucopenia, primary
biliary cirrhosis, active chronic hepatitis,
cryptogenic cirrhosis, ulcerative colitis, Sjdgren's
35 syndrome, rheumatoid arthritis, dermatomyositis,
polymyositis, scleroderma, mixed connective tissue
disease, discoid lupus erythematosus, and systemic lupus

erythematosus.



pol ynyositis, scleroderma, m xed connective tissue disease, discoid |upus
eryt hemat osus, and system c |upus erythematosus. WO 01/ 72831

PCT/ NLO1M0O25®831 | n one enbodi nent, the invention provi dRET/AR01/00259

i mmunor egul at or capabl e of down-regulating Thi cell |evels and/or

upregul ating Th2 cell levels, or infllencing their relative ratio in an
animal, said 5 i nmunoregul ator obtainable fromurine or other sources of
bodily products, such as serum whey, placental extracts, cells or

ti ssues. Obtai nbbl@One?BPeAiBeREs §R° AHPERRTICHIPTIVEIPRATY obt ai ni ng sai d

NVPF from Saingh SeseEat MVPEapSb1 & 06 F edaipl Legbil &t ed Yha e8eni cal synthesis
or from 10 anigal%aé glant sou%ces in Q turg %n a greferred enbodi nment
the i nventtSRCHT | FR/ OF GBF 8Pt 127 af ¢ e“Fati 0SVahd/ ofF cyt oki ne activity
of | ynphotyfeuetehdsi theior rabhst jea paeseninngncehimslbssdidpopul ations in
a di seased, a0 0B &1 8 o NUEBIL nREPE SF ABKYul PadhSE et Bes e Lypphocyt e

subset -"popu arions conprrse Thi or , or or populations. In
general , nddelrmmrodhet per sTchyaphoeyvds Viray. dedereptaht extuactfonal |y

mature effector Gelissupen sbhANiALEPE WetBinelevant tanyigesteypeptides
presented on_the major 20 histoconpatibility conplex (MHC) ¢l ass, |

J Al .
mol ecul es By 1 BREF HENOBEREBHEPnGALE | YUPY ABEY™ BALLdSOHTERe N¥RAr A8t eri stic
set of cytpkinesampPdusBtaidBdcelhschenicednepntiesegregatedmi nto at | east
two different fubgogflations: Thi, cel | E%fducing excl usively 25
i nt er | Buki 3257+ 195)E ?ﬂFeF?BFSﬁ?géﬂnﬁaF‘r‘ :y) and |ynphotoxin, while Th2
cells produce | L-Zn &lpbefétbed ¢midodament | -d3e fhesetItm ahbtoWh2 subsets
appear to i n. eyl oki r [.0 iLe M-t hEn t hese
ol ari zed SepeEr LA Red RaBYE O hpPEaR] QR H By PABL L PRePTOE Y OED et "t han
co- or di nat kyinplyecki e gendribxpresspbhidTRcbEcsahseng devél 8pPEEbm comon

Th precursQfutetisntThR) aahil 8EaLEHOERWAY &t §. rBle¥aNt ppepéidesyi nto ThoO
cells producing an arra cyt oki nes, incl

y O ﬂd%ng |L-2, I1-4, h%-S and
| FN-y. ISThedReset Fhatedl THBRaSYER| PePSGhsBREATFYCPSI SPTREL PRt O™ th8  Thl or
Th2 directtien, or DC1 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

20 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

25 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

30 differential rather than co-ordinated cytokine gene
expression. These 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

35 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



based on the cellular and cytokine conposition of their mcroenvironnent.
Antigen-presenting cells like the various subsets of dendritic cells

besi des wb8eT283Df nacrophages largely determ ne this poPEF/NLOve0asy i nt o
Thi WO 01/72831 PCT/ NLO1/ 00259 12 or Th2 subset devel opnent. The Thl - TH2
subsets appear to cross-regul ate eachl2ot her's cytoki ne production
profiles, minly through IFN-y and IL-10, and fromthis concept it was
rational i zed that disturbances in the bal ance between 5 these two subsets

may resul °F FRF fFEeHt GV QA Hani Tt O [BIP=94S BPRSS: toni nant
factor pr mdmgceg[maﬁéj@eaih P redrt Zatdyedblaiitte dermiudd iore eddeE idndk,

macr ophages prod | L-.1 reover, Ll-12 induces, |FEN pr o ion by T
ol | o and TRPAl LTI TR G0 4110 RepEntr P oPESe &d ¢ nat

| L-18 act sﬂaea/nﬁattgic&ialzaiéd/ the it kﬂ:lé.txﬂﬁoatm:emd]uca:ﬂaﬂbacﬂmMee)pjmﬂteen

Pol ari zat i nof Th2 ells. i rjt Qﬁl t he, presence of IL-4
producéd byelsceﬁ"fos S(’)WL%Cb %%%prﬁaﬁfsr%én@msrf ce cife&%fP(fRL rcfagled I L-6 has al so
been shomna;rmﬁeﬂnm’telml [ShnoUnts2 15 of damifEnt deel@pipPftioe | s. 1 L-10
and APC- deii ey, RO FEL AN &2 LRERRI: 1 tod rd upy 0duct i on-and Thi

primng. The Thl-Th2 parad| gm has been useful in correlating the function

of Thi  celTaCH@RIRILT |RFRUIGE ot~ LR iNRHRRHSE (i 11 it BHSeS SPbises,

del ayed t)ﬁ%cﬂ}{cp@f&@@yti' Véémsaéwdqyat@;@q giide@nikh2€eld s with
hunoral inmunity gener al ant%lg i.nfectious di seases, resj stﬁ@ge to

i ntracél | Lﬁ%ﬁ"e%er%% w3HNGFROBF prittloZda 16 LG5S HS s Wi
successf ulwidh rEspOnse. 1ﬁchnicé5rm:es:mn§1&@mrt almal el 44 tnked ¢ Tt hol ogy,

i ke arthr colit f 159) t f

prot ecti on ?Jaﬁ st %ﬂ%‘]a%%[?%l%epe %n%ggg'rsmt ﬁoc]ie&ne elonf1LE ﬁlg%l \r/rgst |y
requires gridt2icedponsk, cahls @nﬁmmhiﬂtﬂrc&rai niggrurdeld sypReEsul t in
successfuly %016@&“3{1‘}' Skﬁéé Ofh & %/o 1%1%@%113%@11&9@0' fic

ant i bodi es. yet anot pre erre O I ment , he 1 nvent] on pr ovi des an

i munotegubiat G- %aﬁébﬂ%‘f%}ﬁomlr@h?@l Henthrit] @%|AP%4§@WI ation. The
sel ective oW dndin B, (PGE,) inhibit IL-12 production and Thl

priming.
The Thl-Th2 paradigm has been useful in

correlating the function of Thl cells with cell-mediated

20 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
ig linked to mounting a successful Thl response. Thl

25 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

30 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

35 of Thl ve. 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



35 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 conjune®pbomsai th their IMHC class Il nol ecul es. Cyt oki ReENLel/@ased by
the APC and present during the initial interaction between dendritic WO
01/ 72831 13 PCT/ NLO1/ 00259 cells and tihe pertinent T cell receptor carrying
T cells drive the differentiation in to Thl vs. Th2 subsets. Recently,

two different precursors for DC (nyeloid vs. |ynphoid) have been descri bed
in man. Seleddts vend ShhevwswpmEnt of AL fresmohes clarpriseurs sl lstcur s

after stigulaliQp valtﬁfé;f&&lta&w 19 @NeehoXid, I@fﬁjéiﬁ)%}élﬂss in high
production of |L-12. Lymhoid precursors give rlseto D(iz |1s after
ﬂ)l

CD40Li gandrestSHhsivat |'fdffP Eirfdf §freatiudEEqUEsoEs (0% Dind(mye THese cyt oki nes
are of prienpHbidpAdanaeedm didoningd he dexel Qmmutmethe activated Th

cell: |L4 srewrd t he outgrowth, of Th2 t cel | i ch can be

greatl r‘f]r‘r:éf q’iﬁfl r%g %%eﬁ%éﬂ 5‘% 0'iﬁ_ dl(?r%ui]i éysseloec lP‘?/Se itFerentiation

ag '[I;gll typﬁ::m&l]las:mrs m@im%lmw@man@td}nm,prmn%stdfts lir12. Since
are ed byct o] | mar i |

i nduce outgr Mgﬁ}éﬁ%&? y(;y)fe fgg ]ij %WO%‘ %IéZé I]E'ﬁjurcée )Ifrel\(l)haéne e d

sel ect i vel3Crasigie afze v Ppiaand SWWW@%%erﬁﬂd AT Rhotds | L-4. It

i's shown hereim 4 hatg aiy, NPF Asedd Quidad s the idweptign is capable of 20

regul ating ‘or nodul atjng. DC activity. and differen t|on al | owi n
sel ectifve UM ErBHEG a]tl?d?‘f“a‘ﬁjdq%cqlﬁn@ilvejcﬂpmﬂ /tg? ﬁf?tjc"é"’}ni‘ bﬁh one ’

enbodi mentgetihe imventd Oﬂ"e@.ﬁi)idécﬂeﬁ)larthe reatr@egil aidrrieonpresi ng an active

t t bl 25 f h
D epar at | SIS VAL VERR dT RO DA BT S M s S reyt es
obt ai ned friom@, ndmn: bbesel e abet eilﬂﬂ\mntrm@em dro Tif@l’r}ﬁm meelake acti ve
component {INGElanalyen § Shdietadn a@%@g@é@emnﬁf DI exampl e

allowngreg I ng or atin ivity and differentiation, or
al | owi g RE} exre vehali42 e BhEs RO 2 PRIV SR 1T THA- Bhd/ihe¥Th2  cel | s,

in case of,ch QB Gnd A 1 RNMTERELED, o ttehowsn babsleS ype cells, while
DC2 produce IL-10 and selectively promote Th2 development
in the presence of exogenous IL-4. It is shown herein
that an NMPF as provided by the invention is capable of
20 regulating or modulating DC activity and differentiation,
thereby allowing selective differentiation and activity
of Thl and/or Th2 cells.
In one embodiment, the invention provides an
immunoregulator comprising an active component obtainable
25 from a mammalian chorionic gonadotropin preparation said
active component capable of stimulating splenocytes
obtained from a non-obese diabetes (NOD) mousge, or
comprising an active component functionally related to
said active compound, for example allowing regulating or
30 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
35 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-



or chronic transplant rejection for exanple as shown in the detailed
description herein wherein said stinulated 35 spl enocytes are capabl e of
del ayi ngwoer/msset of di abetes in a NOD severe-conbi ned- Paniyhod@Rsci ent
nouse reconstituted with said splenocytes, or wherein said active
conponent is capable of inhibiting gamfa- interferon production of

spl enocytes obtained froma non WO 01/72831 PCT/ NLO1/ 00259 14 obese

di abet es ( use, or wherein said active conponent |is capable of
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provides an i pmunor eg! at pL, SOAPLLSLAG AN ACHLYE GOTBANSHL, Qb ai nabl e

froma manmal i an choronf€ gonatiot ropr A pr eparation said active conponent
capabl e ofdprloteesi MJOR) nbaseeagai nst a |i popol ysacchari de i nduced septic

shock, for exampl €,10-RLL0WBGa L RO atiRg PhvaRAUbAL bAG DEe@cthVvity and

differentiation, or allowng selective differentiation and activity of Thl
and/ or Th2imBpperegnleahss 6PTRELEENT| AR| ARFHY P OROTRABANASOREBRIAPEA shock

or (hyper)ggesthes hamnsphant ahboioh et e§bhoBovAEH EhNpsepdract besgogponent 15

i s capable of.reducing ASQT orﬁﬁ%herfrelevant.ﬁlasna enz ne.legels after

or during 3FGhhSf SPTRPRCEsCeBANORI §F RERKhSGrt gsﬂo@ﬁgsﬁl¥ﬁ3hﬁﬁ s3i d

i mmunor egul apopohgsacdhagitie théucedveaptbdn skoeRsi Eprobkampéd as urinary

gonadoly opi{y 20; Et A0OLALE; QL BEeakadonn; REOBHCLLEGMLYr Lag, for example
mammal 1an ¢ nrc g 0 np on

wherein said "an chori onadotropi n prepar at ‘is derived from
urine, oth@iffenecesatsonh as séiawingceelecbivei dshésreBhaprisPag

gonadotrop&ﬁd6&§t§9@£&¢@9!@hlaén&ﬁbk;Tﬁbse¢i£9n1§ﬁiea§eua§e§caee
i mrunor egul ator 25 accordlng to the invention capable of for exanple
I
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dendritic eehhsglbheaenbhategbctison phevedadsala patiieutamponsnt

| mnoregul gt o 820t heLheL ReRLLCyl sopov. dofcgdlal pebl.of deri vabl <
pepti de, oentymetiemalsegfitwal entduhéngodrgsnobaalnabl eas commonly
seen with shock.
Although said immunoregulator according to the
invention is easgily obtained as urinary gonadotropin

20 metabolite or break down producﬁ from urine, forrexample
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

25 according to the invention capable of for example
regulating Thil 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-

30 HCG, preferably from nicked beta-HCG. Of course, such a
peptide, or functional equivalent thereof is obtainable
or derivable from other mammalian gonadotropins, as
explained herein earlier. Said peptide is for example
capable of protecting against septic shock or other

35 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



or derivable from other mammal i an gonadotropins, as explained herein
earlier. Said peptide is for exanple capable of protecting against septic
shock or vo® he72836 | mmune- nedi at ed di sorders. Preferably, Bal/dLpe@eide
i mrunor egul ator is obtained froma peptide having at |east 10 am no acids
such as a peptide having an amno aci® sequence MIRVLQGVLPALPQWC or

functional fragnment (e.g. a breakdown product) or functional.anal ogue WO
01/ 72831 PCT/ NLO1/ 00259 15 tfe£eof Functional fra nents hereln relates to
the inmunidrFRPat oFYeF+IREL o TAIPTRF T yN2EC IR TRAANDF LR aiPPe neasured in
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sonmewhat (i 0 5 aci arger_on. one

s des. wniTerEuted| 18, 607 dPRRt FntioThan 0P ieyEe TREPPRUBREESh fur t her
providesemwd&hodFi@gmeBE$ecanngeamomamhmbréguéatbronohpamsm@g determ ni ng
{herapaut | £o ShLpclngl1an LIMVIRLEDLAT Ohe Dir SUDLECLL A0 ANIDL A1 TR pr N
to show signs of dn tes to a % conposition or fraction thereof,
and det er i by @ﬁ@Vl@b%@IBﬁﬂ@h%oﬁﬁld@%bévé§Ytn said animal. Simlarly, a

nmet hod for Se'eﬁ&énﬂn@@ntﬂaﬂnﬁuﬁﬁh%@t o LIPE | 1 MG:he@t 61 ni ng therapeutic
ef fect of %%lnnunor ulator i mal géone to show signs

jecting an a
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of septic % ¥ and
deternlnln@héﬁ@p@@Nf&OQﬂE@ttoéfS&@timmﬁﬁ@££gmha86rdbya@hb?éctﬁn@ramided
her ew the s ptic_shoc del.al so -bei e nodel for the
deter nat| Qﬁoﬁnt?-dla et%%g%%t?€| lQQ Pre 2§éb ygg%gh i de

conp03|t|onsanQEtednlQrafn@chodnabh©rd®ﬁg andt et érweninontlage obt ai ned

froma pephige éHQ gk heasted ﬁmQ91&C?9§mafu0§1ﬁ§1§r ptide having an
am no aci d seque MIRVLQGVLPALPQWWC or functional fragnment (e.g. a 25

br eakdown @@%@%@t§06rS@hﬁ@?iaaa@nah@m%agée%%%@%@w copphttihal fragnments

herein re'@é@@r&Qﬂiﬂ@ théﬂyﬁ@ﬁ€9@|@£@éMte$fe§ﬁ Qmm@ﬁétaguya@@rf@y exanpl e
can be  nmeasured |{n the Seﬁ@ﬁﬁ shock nouse dlﬁ etes, erinenta
0

model . 1Fr agRRHESE TP PR 28 abTepe to1S WB%l%nﬁn? S%BFH%) A1 er or

| ar ger on wvea opehoiiestdesosition or fraction thereof and
determining the development of septic shock in said
animal is provided herewith, the septic shock model also
being a fast read-out model for the determination of
20 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
guch as a peptide having an amino acid sequence
MTRVLQGVLPALPQVVC or functional fragment (e.g. a
25 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.e. 1 oxr
30 2 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
immunoregulators with a host of functions. Even more
35 surprisingly, saild immunoregulator peptides are
interrelated and derived from one another and can also be
produced synthetically. The invention provides use of
such an immunoregulating peptide in preparing a

pharmaceutical composition for treating an immune-



Surprisingly, it has been found in the aninmal test systens as provided
herein that a range of beta-HCG breakdown products provides a cascade of
pepti de wemumssegul ators with a host of functions. Even POTALBB00259
surprisingly, said imunoregul ator peptides are interrelated and derived
from one another and can also be prodifced synthetically. The invention
provi des use of such an i mrunoregul ating peptide in preparing a
pharmaceutical co sition for treating an i ne WQ 01/7283
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term nal ) _ cysteines inerisation or rmultimerisation,. in to
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Functi onalg P&L&@ﬁﬁf@w@m@ Py (€lahBsalp cpsedngues or honol ogues
peptides fromMF or F-|ka ,proteins, fromlH . or PVMSG. or, or
gonadot r opt HI® T k@2 bt OF ePhsTY ’B\E‘Eﬁl%ﬁ“r‘?]?edb%yhgrllﬁ%%yt?%t}%%l%‘?
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oynt ho s SR T REGA OFbr - SheADrY i a1 T SHTBR of functional
anal ogues awihigephatenentoniagpied oechiiepesse PERICAN et ety bars
technologym§g9n5£n 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
20 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
25 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
30 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
35 gide-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.



30 on, and can conprise D- or L-amno acids or nodified am no acids at one
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side-chains that allow |Iinkaage or nulii nmerisation, repeated, brought in
tandem configuration, conjugated or otherwise |linked to carriers known in
the art, if only b a labile link that allows dissociation. WO 01/ 72831
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of pregnarﬂel\wnmnaliﬁbWDWWPF(%®r Gimd‘e:hlbyﬂelwm mﬁemﬁagnac,rem be

associ at egh Mid h o Wit gRRAGOLQR L ae%ctfx%fctex@f‘mjﬁ IQJ:&:%_%[Btédc‘:G the

uri ne of flrst trinmester of pregnancy (NVPF) in  comercial
prepar at i deW NWEPL 1l IrRTE ISR &W“aréfq‘}&ﬁlémlﬁ I IFRTGRAEr, NVPF

can i nhi bi the@y Jdregid@t eeAUiD- m fHH_lU&i el 186 o RN H=01 Grdmfd anmat ory

di seases. _.TNE nd | FN- thoI o ically ol ved | n cute
i nf | anfat ¢ ol %Hi%ﬁ%;%ad i SRS ‘%
aut o-i mmmt&ncbn:hnmhcmu rgdrmdmimgardlﬁa'sm e}%ﬂmmm hias t he
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NVPF can be ~ use suppr ess or ne nmedi ator di sorders
such as se?;ﬁsnn?mlaslecht eStRRAC Y Ut (Wﬁ)arhﬁﬂ oryies el el | as
aut o-i mung-dliggease or 25 chronic inflammatory di seases such as systemnc

| upus erythenat osus, diabetes rheunatlc di sease]%ﬁé grens t(SS:iyndrorre

mul ti phe scl er dst PRHFFLIR + WMEFh\FET di M HRICuRE | d
dysfuncti anmiglated dered i aunsd Gtedhias- A Zheimerosy difms AUINF | une
thronncyt%P%P f%N -gamma are pathologically involved in acute
inflammatory disease such as sepsis or septic shock and
also in auto-immune and chronic inflammatory diseases.
20 Since 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
25 chronic inflammatory diseases such as systemic lupus
erythematosus, diabetes, rheumatic disease, Sjdgrens
gsyndrome, multiple sclerosis, post-partum thyroid
dysfunction and thyroid dysfunction related dementia's
such as Alzheimer's disease, auto-immune thromocytopenia
30 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
35 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 immunoregulator via gene therapy



30 and others, such as allergies and chronic inflammatory disease and
transplantation related i mmune responses. Furthernore, the invention
provi des vi@vezasson of genetic predi sposition for imune-nedi/aLedoodssor ders,
whereby individuals with particular isoforns or amino 35 acid variations
in HCG or HCG derived peptides or inmutoregul ators are predi sposed for
certain disorders. Once known, it is provided by the invention to provide
t he geneticall y pr edi sposed i ndi vi dual with the proper_. peptide
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fragnent) nparticu frrst Tmmunoregul ator is provided
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VLPALPOWG @81 1'@4@1%&’%@@1&%@%@ oﬁn@i&lﬁlél@eé heg e@écd\ﬂa@dﬂt@@unt eracts
t he 25 regul atory activities, of anot secon cgg%fgu atﬁ?1t accordi ng

to thelSi nRNtFIF R n %JaIP:tiléF{m%‘fl'rJoWaW 5 a%]ﬁ%Yﬂ i $esSah ARt no acid
sequence afhdromiaim Wepatdso (delds {hewedreahbocca) | 2db NWRERaKb) , such as

VLPALPQ acids long) that comprises MTRV or MTR or QVVC or VVC or
CLQOG or LQGV or LQG (and especially when bound to a
larger molecule such as when bound via its cysteine to

20 another beta-HCG fragment) .

More in particular, a first immunoregulator is
provided comprising a functional fragment comprising an
amino acid sequence VLPALPQVVC or LQGVLPALPQ or
functional analogue thereof which counteracts the

25 regulatory activities of another, second immunoregulator
according to the invention wherein said functiomal
fragment comprises an amino acid sequence of from 9 to 6
amino acids (herein also called NMPF-Kb), such as VLPALPQ
or GVLPALPQ or GVLPALP or VLPALP or functional analogue

30 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
disorders, such as septic shock, LPS induced

35 proliferation of splenocytes 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 ig capable of protecting a

mouse against a lipopolysaccharide induced septic shock,



or GVLPALPQ or GVLPALP or VLPALP or functional anal ogue 30 thereof, which
for exanple is capable of regulating Thl/Th2 balance as well as innate

i muni ty vdapi/mg3an i nmune nmedi at ed di sorder such that itPCENEap@Rie to
reduce the clinical synptons seen with inmune-nedi ated disorders, such as
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exanmpl e .
(8Z) 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

20 reactive radicals (R0OS, 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,

25 diseases related to angiogenesis, atherosclerosis,
thrombosis and type II diabetes mellitus. So, it is
likely that NMPF also acts as 'anti-oxidant'. For example

breakdown products of P45+B48 such as LQG or CLQG

peptides alone or in combination with certain

30 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-
35 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-
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y- Am nobutyric acid, Onithine, etc. posses inmunonodul atory activity
(NMPF). Not w shing to be bound by the¥y, NWF-K and NWPF- 35 Kb activity
can be described as maintaining a Thl/Th2 bal ance, whereby NWMPF-K acts as
if bindingﬁéo,an ﬁggpropriate,receptor but not activating it whereas NWVPF
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inhibits sepsis or septic shock ¢ en ( “exot oxi n
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aut o-i mune; ghseases, chronic inflammtory diseases as well as acute
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functi onal rel ate thereto. In o enbodi nen the jnvention provides an
% %Xr treatgng an gmmune—me Eate isoréér an P

such as
allergy, auto-immune disease, 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

20 active componeﬁt said active component 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-immunodeficient (NOD.scid) mouse

25 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

30 said active coﬁponent ig capable of inhibiting gamma-
interferon production or stimulating interleukine-4
production of splenocytes obtained from a 20-week-old
female non-obese diabetes (NOD) mouse. Clinical grade
preparations of gonadotropins such as hCG and PMSG have

35 since long been used to help treat reproductive failure
in situations where follicular growth or stimulation of
ovulation is desired. Saild preparations are generally
obtained from serum or urine, and often vary in degree of

purification and relative activity, depending on initial



pharmaceutical conposition or inmmunoregul ator wherein 30 said active
conponent is capable of inhibiting ganma interferon production or

sti nmul at iwm@oi/ms8er | euki ne-4 production of splenocytes obt BCHa#H0f/00050 a
20-week-old femal e non-obese di abetes (NOD) nouse. dinical grade

prepar ations of gonadotropins such as HWCG and PMBG have 35 since |ong been
used to help treat reproductive failure in situations where follicular
grow h or stinulation of, ovulation is, desired Saig, reparations are
general |y COMFER BRC PR M P GRS OTir FREDS o of FRA éﬁ% g@%ree of

puri fi cat i-wvirbdds retahosie act pyeépyracependsag. on initial W 01/ 72831

PCT/ NLO1/ 00259 21 concentration i,n serumor_.urine and. dependi n n_t he
var i ous et hodst b pr et ar oh uset T Lellt | By SR AR R ehteS e

i nventi on provhdesgalatamconeyus drorastoapt iee ngonpoaent vebtaipaneat

obt ai napl €, 530F; YL ¥ apl-&n ' & Ok AnPIRR! J:@npg%e@fg@%ﬁt 59DgsgLdiqctive
conmponent capabl e of stinulating splenocytes obtained froma non-obese
di abet es (REMPORBREeCABRLEBNPEi SFHPU AR 1BEt FRECLOFBBARNPLEBHRERoNal | y

rel ated t ofsahds agbhvebe 66NMPOHPEL e OINEERAMAbEs8Nebei Bospl ds shmuhat ed

spl enocytes 10 are cagable ?f dela%iﬂg t he ons&t of dl&betes In a NOD

sever e- con®df nbUE | AAURBRERF cf BRECHOURETY cEohREFY Ut RdSHW Tha5aYa spl enocyt es.
The i nvent tofpahsd, pfovi desmphei whaneiegebad ost imheaeed spidnacitee
conpongnt is ca | e _of -i ghi hj ting 5 -kEn odugtion obtai ned
fron1aﬁhon§% e%és%?g%e?gsggk§¥énﬁnﬁgé.Og%e i%%e%?%%%Eggsgﬁpgoﬁéges an

i mrunor egu$avere wherkeinedaiumaseiiebicbaponepuse sreapadtetubedsvinhl ati ng

interleukig§i§ %%pgﬂgggggsgf spl enocytes obtained froma non-obese
di abet es (NOD use. 20 An inmunoregul ator as, provided by the invention

(NVPF) has i nmubleer 8gUiPRE6PY 2 FRAPEOVIFEHAR| EHMAROTRIPFALCEN i nhibit or

regul at e ayheréiHUBEiandcatutecomplneshr 08i 6apablanvat onMidiseages. TNF and

| FN- gamma ar e patEoIEgicall% i.hvol ve acute inflannatorg di sease 25
t15eptFe R g

such ab sepeiEas i b e e R R H e

i nf | ammat odyaltéeseasésoD b noesdlVPFhéasntaetiabi 416y poovegekase T-cel

SUb-pODU|a&%&@éo%@&uigpggi&herein said active component is capable
of stimulating interleukine-4 production of splenocytes
obtained from a non-obege diabetes (NOD) mouse.

20 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

25 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, suppress or
prevent immune mediator disorders such as sepsis or

30 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

35 inflammatory disease (i.e. rheumatic disease, Sjodgrens
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



TNF and | FN-gamma, NMPF can be used to treat, suppress or prevent inmmune
medi at or di sorders such as sepsis or 30 septic shock (acute inflammtory
di sease) Q@ 0W8B1 as aut o-i nmune di sease or chronic infl aPr@BENDIYOMdFSeases
such as system c |upus erythemat osus, diabetes, rheumatoid arthritis,
post - partum thyroi d dysfunction, auto-32mune thronocytopenia and ot hers,
such as allergies and chronic 35 inflammtory di sease (i.e. rheunmatic

di sease, §jqgrens syndrone, mulJtiple sclerosis) and, transplantation

related iTHERITBPorPELEF THRHIE SMFGH SR sHEW R hat NVPF- Kb

i nhi bit selidea®ds SeftitEn 50 0DKE Tatsetbby @Islodoxd nedrweby £xaiexid. NVPF- Kb
as provi dejrdﬁ#j]% theti nve%{i on WD 01/ 72831 PCT/NLO1/00259 22 inhibits or
counters i e af 42T 3T mune  di seases, chronic i nfl anmat ory

di seases as welTheasiracznteion nfhenmeuoridel sessest dthe i nvention thus

provi des u I r j : Wa)V ion for the
produc?i on%g? aoﬁ%%éln%{(%wu??%g c%rl o%?f?}g%]djfrg\?er%ﬁgﬁﬁgﬁat%t of an

| mune- medzAEF g Foraera porreaerpt tealnereres il en i Fermingberedi at ed

di sorder corgydiR@ase CHE 0fhh Cimbithd ARTRL 41080 - SU6r @S (i BHLI &Sampd Li pl €

sclerosis ar 10, chronic.t ranspl a Jtt"i‘{)e ection, wherein, said.inmupe- nediated
a‘ﬁﬂ@

di sorder ¢ FESS{tat €T P JLRPTART SEMRTESOT FepRtacti c
shock or anufleamraty@er accheastdbdisptant me]lecplonscivesein eaid

i mmune- nedi,at ed. disorder_ conpri . aut O- n ' ch as system c
15 | upll S EHar ooty PRt ht o ot CROTTE Snderinad

i mune- medied st @il sdf slerdevnpeisessed | argye Suthemsatdgthnsudh parasitic
di sease, '&rﬁ@{é'&y'éﬁa {£601 Sabgh ok N TEdi 8t ed/di S04 dgfe COMPri ses an
overly strong inmmune response directed agalnst an 1nfectious agent, 20
such as a WFuEPNbaEeerLhPBr VARFRIR Sald fWhwke-"edHrae@d di sorder

conpri ses ﬁ@oﬁ&é@n@@m%r%egn@&b@rimr@lﬁﬁ@r@ﬂgaaééel aseehi AFUSes @i at ed
di sorder. Use of NWMPF- as contr%ﬁe tlve.(ige.xq. as, norni nﬁcg;-after-ﬁ [l or
cont r alept PRV a6y HRCBRFRFEF ngr cHREPAREDE VAT Orr 5518t Y RFFSHASENT i bodi es

i n the vacomatedné@hated mhvaljeri sompsises oyl bedgy Useucih NVPF-Kb i s
provi ded fégthma or parasitic disease, in particular wherein said
immune-mediated disorder comprises an overly strong
immune response directed against an infectious agent,

20 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-K
as contraceptive (e.g. as morning-after-pill or
contraceptive vaccine eliciting contraceptive or

25 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 innate

30 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 populations-comprise Thl or Th2, or
DCl or DC2 cells. Thus the invention provides a method

35 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.



facilitating fertility, especially in case where inproved inplantation is
required. Especially, use is provided wherein said treatnent conprises
regul ati mgoonmase 30 i nmunity and/or relative ratios and/ BET/AYOBREE
activity of lynphocyte, dendritic or antigen presenting cell

subset -popul ations in a treated indivizdual, in particular wherein said
subset popul ations conprise Thl or Th2, or DCl or DC2 cells. Thus the
invention provides a nmethod 35 for_ treating an i nmune-nedi at ed- di sorder
conprising subjhsctinwerdnlahibravides rdftarentisifRad fon sqgnafd ng

i munor eguy At Pl AGEAL NG RO £k iV el -Phedrihiay thCiddd Whenei n said

di sorder conprises di abetes or sepsis. 01/72831 PCT/ NLO1/ 00259 23 The
inventiondplrr%ﬁ AP L HeTh G For b P2t det®t nining the risk of
non- pr egnatayored wdkele i g eni dhaslotroes atseoni aMRF WM tand NMPEh-XIni sbal ance

as demgnstrable by a m shal e . - NIVPE- : or
exanpl prabsd Td é/o}?:a%%qref vélrdél r(gen%g) p%%f%%%%e%ﬁ%%ﬁta%& r%%lﬁ,ﬁeé
especi al | ywomedgerorlnat esspcbakly st pgs rekated rMisrasmhEwHr G ¢

i nfl amat of ory. 4h3e8sCand Uohr&$i ¢ L #Pel ddmddl ARSLL S 1 ddieuimtd cordigease,
thyroid dystfunction related nental di sease such as denentia's |ike 10
Al zhei mer SS¥RRl bE HEFabebeRl, o Rt erdsieRshd Yy ed T sEseosaid

et h?)d Coh%iaﬁ%éw ek es d'ié‘?aéé] susanpd edemgtiteferablyilee bl ood or urine
sanple, the relative ratio .0 a relatiwve |long-chain pepti versus a

rel atiVe <hoFRSIRLT narb%p?rrla%]fs‘saai‘rbé pae‘bkf%%%gﬂ%’f?%%% o breakdown of 15
bet a- HCG, disgeasd | cehibd metipod séompctet Brgn detrernheing elmta veamaté o of a
relative | ong-chain_pept{ v ; LV Lhaltd peptd dee deri ved
from br eak%%%fne%%ip}ép%%dieg %ﬁ%é%%éﬁ*ﬁa% ?flzgle%éelnc.e I\f#RVL LPALPQWC,
for exanpla mbkreive shonorehatn veepbide chFsipeptTefaive ottises an ani no

aci d sequence; ALEQ 0f 1 ULEALRR o e MPARO Of r SYLRALE 5w VIFALP, i n
parti cul ar erein said relat]jve short-chain_peptide, COI“%I;I ses MIRV or MIR

or PALP orbesa/dier. \AC RRTEIENAJF TONRT Eeted tdor or Y “Hong- chai n

pepti des apsh shord £haid PEPLi B€Bat D | Tod- cmtid i wsbibydelyeasyd at i on or
modi fication wiih, unidentified anine. aglds,of Aol AALEIAM o acids is

peptide having an amino acid sequence MTRVLQGVLPALPQVVC,
for example wherein said relative long-chain peptide

20 comprises an amino acid sequence 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 LQG. Detection of said
long-chain peptides and short chain peptides, be it

25 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

30 or determining the risk of a pregnancy 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

35 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



preferably achi eved by i munol ogi cal detection nethods as known in the
art. The invention provides also a nethod for diagnosing 30 or determ ning
the ri sk ve®ou7388egnancy rel ated i mune- nedi at ed di sor der PEYROBE#)259

pre-ecl anpsia, or other immune- nedi ated di sorder and the outcone of
pregnancy and/or pregnancy rel ated i Mfune di sease (such as gestation

di abetes nellitus (GDM) conprising determining in a 35 sanple, preferably

a urine sanple,.the relative.ratio .o relati - i epti de versus

a relati verr%h%ﬂ":e T ey Jr%éélgs?taji%e p%%ﬁ‘ﬁ%'&s %%?+ \%agb?é“%lmpabfeakdom of

bet a- HCG, pepipiie iloattng compaiiin g alel esequinee IHERVIGFDMPMEQWC o of a

relative Ig&gghﬁh&gh%%épﬁﬁ{%% A MR 014 7% agfy%gggég 24 rel ative
e derive

short-chai n pepti rom breakdown a %‘Fe ti de having an am no acid

sequence MARRGGRPAPAWEC 3¢t SEFFECHHRE IFARY 9%l @fFRALT9Nng- chai n

peptidg coMpyiSESP@bANGRpACH 0 e Rk QVLRARQ ©rs4&M PALPQ 5 or
VLPALPQ or_ GVLPALP '

, dn particular wherein said r ive rt-chain
pepti de cdifpriseeE WgTC%W dtcP TTRALS Tt I\E@?ﬁ 1@%mﬁnecdot al
obser vat i apsv@nst: |aboy &t orycetawdi®E3G. i ndi cated previously that hCG mi ght

have an anti - Kaposi : s 0_.sar . i hynan- figciency-virus
effect (Treat nggrfecf%%%aelg,og% 5‘?%19% %gcgg pagecji .1t a"i'sé:beeny observed
that hCG pieparatednsrémaveuslyli teet kE@priaht hytytar ol -Eapest ' an
Kaposi {45 SELLO0R: (K2 éﬁtyl¢ﬁﬂa@ﬂnmaﬂoamgpéi§éy%m$ patfeats and mice
and a 15 prohenat opoetic effect_ on 1 nmunodeficient patients

(Lunar di - | EKeerigrert BFSUeNat Yy Aysgusy-beo5 GPadetlal . It hesvPesRy. J.
Med. 335, di26drd289:hd096¢c USrsd et 1028 HFd)a antedr dip@stot di bitory

S0 Vor ) (PSSl PR, SLrLSD, | Iunogsl el ety Y i (g and 51V
5700781) . Haitimeytodekiciand patiewnis ahn@fhice sandhawe al so been attributed
0,20 Hiau, D g oo chaot o (o Bepettt gl ghegl srace
25 Steris Bnofasdi-Prlegngdr ehorhgoriaSerond’Profases: ARl 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)
20 (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,
25 Steris Profasi, Pregnyl, Choragon, Serono Profasi, APL),
have various effects. Analysis of several of these,
(AIDS, 11: 1333-1340, 1997) for example shows that only
gome (such as CG-10, Steris Profasi) are KS-killing
whereas others (Pregnyl, Choragon, Serono Profasi) were
30 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 hag recently been directed at using beta-
hCG for its anti-tumour effect Eur. J. Med Res. 21: 155-
35 158, 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



have various effects. Analysis of several of these, (AIDS, 11: 1333-1340,
1997) for exanple shows that only sonme (such as CG 10, Steris Profasi) are
KS-ki | I'i mgo owhsseas ot hers (Pregnyl, Choragon, Serono ProP@®NLOUERE 30 not .
Secondl y, reconbi nant subunits of (a or (3) hCG were Kkilling but intact
reconbinant hCH not. It was also found25that the killing effect was al so
seen with |ynphocytes. Therapy of KS has recently been directed at using
beta- hCG for its anti-tupour effect Eur. J. Med Res. 21: 155 35 158, 1997,
and it wasSFepots eaf t ahinifal perade opeude ragrRdtat sorat @8 P¥BATuri ne had

}Q he hit?heS@h@@D@ﬁféig?nﬁﬁét%pynonhdf@ &ethﬁag&iD_gskéﬂdar7é8-gzzliV1997%_. o v
ecent |y, o) al. repo i- osi's .Sarcp antj - anti -
and distinﬁ?é%Engi%bo?%t?ﬁ'Vé%gglgg r&ﬁﬁfﬁf@ﬁ?@62%5n%%'e?%%ﬁrg o
clinical gaterastudec ptleparaprensons htwdieschbdti dai glgonataimedi n (hCQ

(Lunardj - I skan e . ey _ 9 : rdi- andar et al.
1998).qin cont?gé .%%é%h%?%gggeﬁﬁ%u%ng%dg#gg? ??tfgyg?sgfc$§§ned 5 that
the anti - tRheReraptoant - nok afuactdvihy oat Hos hefepakarp@hnes, not due to

the natlvei£6¥h@fﬁ§r99gnﬁﬁrifiaglgﬁb@ﬂitéSOPU£télﬁgjéyba@?kédaﬁibﬁs naj or
degradati on roduct, the S-core; instead the active, noie g resides in an
as yet uniE%ﬁﬁ?@?edt%%Iﬁﬁ%%¥%ieﬁn$%%?%rt%$w@§?lﬁ% PRLE BV eFCEhRSEr 4B fact or
nay be, thsﬁea@nyélgn@ﬁiaéﬂtifa@aomeimeﬁgaEé@I 5@@6;prewati ons have
anti-tyuno activity through the selective _jnduction of.apoptosis,
besideﬁ)d?&%%?e¥?¥oF%§igr%?fgé?goﬁnm?ﬁe ?UnBE?S%ePP§aengﬁf¥ﬁ§rnDre, t hey
post ul at edfadiadrs henas¢vetahoheG 1brepgarat i ynsobdde naht betdueutro an

i mmune- ned] . L €S inc i | teat | .t he tunour
Wit h rmno%%%fgéﬁfcgﬁ?ésgﬁ\l/b?%%vgﬁQ?%gv%gggggg{éy%oéﬁeﬁggﬁg%%|’ c effect of
clinical dgregiedpecinaechotedotaxeriafEartst adi ekei hupouhuAaASS nfected with

H'V, (Lunapgi-chskahdadl ehedl pod@Bdtelindhsat tRY Lhel -theohemat opoietic
effect is indirect, and_ caused by rescui ng CD4+ cells oéhermnse killed by
HV  t Br olAEHRECRNEPLHIVAREL PFi €0 oF O hels THRERE rvert # bRA pF 5P 9BE S an

I Munor eguBi®¢ OheBe was no infiltration of the tumour with

mononuclear cells.
Moreover, the reported pro-hematopoietic effect of

clinical grade hCG was noted in clinical studies in

20 humans infected with HIV, (Lunardi-Iskandar et al. 1998)
indicating that the hematopoietic effect is indirect, and
caused by rescuing CD4+ cells otherwisge killed by HIV
through the anti-HIV activity of hCG.

The invention provides an immunoregulator or a

25 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

30 lymphocytes, thymocytes or 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

35 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



25 pharmaceutical conposition for treating an i mune- nedi ated di sorder
obt ai nable froma hCG preparation or a fraction derived thereof. The
effects o¥Oo8uva831 i mmunoregul ator include a stinulating RPET/ATH/@NR59

| ynphocyt e popul ations (such as found in peripheral 30 |ynphocytes,

t hynocytes or splenocytes), instead of 26cytotoxic or anti-viral effects.
The invention provides a nethod for treating an |nnune nmedi at ed- di sorder
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for exanple sanplin urine or serumor place e it of maternal or

f oet al or?@?ﬁ)uﬁﬁn t R&r SEE88u&Yo FlééPFsoﬁnSeEﬁépgyl hgashigngtion

i munor egutathnigoapr kabkg ialdhacamue(ﬁaﬁpeﬁemplérbylgsald urine or serum
or tissue orrcgggsogy %%%gkonaglo % E % nomn |n JLhe art (for

exanpl e bypgew ermeSti on-chPorer gra y esP |ng “rtd%active
conponent bympbhantabyngtamNOBtibgse EDDlmsusplenocySesplenQSYdescrlbed I n

partiCﬂiarassé%9c9RBBara&h@%gQElcﬁQEBO”EQEd' rBpgtaraBhy derived froma

pregnant animal since an e to survive a potentially fata
| munol ogi EAMPEBATFI &6 RireReresliodRelvedeferBprngrasnant asseatially

foreign t'é§ﬁ@e“hhhbﬂbk9© waeb twi thevtiviSat pbgaacingig haskil e i mmune
vent _this _re ecttgn "aIIo aft" .t he_i munol ogi cal

attack. So, e
|nteractloﬁmmﬂﬁgiﬁgﬁcﬁﬁtHQP tLAqts WihE h5S WB Srsuéﬁységaangeﬁﬁhaﬁ for
i nstance thaeeughibatk ﬁbrbegaltaabugemlphéaenhatwombtW1thauernal

'y”phoﬁyteérlorethrgughhfu@cﬁ'°9%hune“89£ 8§ 0Bo 20,0 gFévenHBEEEQa'
| ynphocCyt es PPt et ens are presen ed, mater I minée responses
woul d be bikajedttion Phélbessfdanagengmmanpﬂbgdyahednaeedctlhelper (Th2) -

type. Thispupyld,shggast Lhat rREEENAAL WBMBR 8lfpressed, either for

instance through lack of fetal-antigen presentation to
maternal lymphocytes, or through functional "suppression"

20 of the maternal lymphocytes. 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

25 case. Female individuals during pregnancy maintain or
even increase theilr 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

30 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

35 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.
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to the in I on use o0 myunor egul ator,  preferabl y obtai nabl e
froma pr@@n%mbS@ﬁnﬁ@PulabionﬁetbﬁbdGQmp@hS©fT%lpﬁﬁrﬁh%eg@l%%l ey
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sel ected froma group consisting of_ allergies, auto-imune di sease (such

as sys%%n1%rlH%ﬂ%laE?§¥hEnﬁ?%%uEOBV ?hieMBtoid arthritis), transplantation-

The invention also provides 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

20 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

25 shock or acute or hyper acute transplant rejection) and
chronic inflammatory disease (such as atherosclerocse,
diabetesg, multiple sclerosis or chronic transplant
rejection). Furthermore, the invention provides a use
according to the invention wherein said immune-mediated

30 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

35 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



rel ated di sease and acute (such as septic or anaphylactic 25 shock or acute
or hyper acute transplant rejection) and chronic inflanmtory di sease
(such as va®herasscl erose, diabetes, nultiple sclerosis orPCHNOM/@259
transplant rejection). Furthernore, the invention provides a use

according to the invention wherein saiZ i mune-nedi ated 30 di sorder
conprises allergy, such as asthnma or parasitic disease, or use according
to the invention wherein said inmmune-nediated di sorder conprises an overly
strong indeRelrespahsEodi Faet eadagaPRstbah #hFRctibls agent, such as a
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mani f est at{ 9R Rbcy Vi Eabnghi Bachehbal 1 b epth ol amg) NByrE€8UbAsi N severe 5
ti ssue danage or fgaggggﬁge$tructlve hepatit{is because of Hepatitis B
s

f
virus infe82i@noveF WHPHUDE yRBRBEYEE c1 2 hoFPbnhi Rgyt Y5thi #s (Low)

i nfectionsimmSAbHeQVBELYrShEOPPo IHBAELY eERONSRVESt kent Bétbayhaith an
i mrunor egul ator _as groéigeg b¥ t he invention.. Yet o%he% 10tuse as_.provided
by thel{ nventiof PEPRLESTt BYt FRSt MBRT bIORVASETT ST P sehse ™ Wkr by radi cal
damage (damageutausétisebyer adheatkby tadtedl sdamaigei sSamags prevedt ed or

repai r ed i t F_aegc LN i tion: by NMPF
[ 5o acts OY EREPLIED) Bb'BeNETRB6CCIOKA0 L0 RREyCRYES o8 hropieLs
det er ni ni ngy eveagtnant heithalMBEenespsdong diabelesifvest @B/ dest ruction of

insulin- pLRdUEHPONNBRCEERLI GcbBt AsCaht 8-odbeskt i §isbeong g¥idence that
t he progressive reduction of the beta-cell the.result of a chronic

5SS\ mass is
aut oi MHUNeIFEAEEFBRY - DEPFn§*EMPSe20% protesBiniRY eBVERFi F2r 58Fng i mune
cells, islpghtbagehtaiy oendobbetéal 1cekl shandetbeubeiancef| intaeifi-are able

to releasgrg Egﬁﬁéigaﬂggég gésbeggtggifg§’TﬁQ9eiPsp§£££ﬁ§|g&idence
that the progressive reduction of the beta-cell mass is
the result of a chronic autoimmune reaction. During this

20 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

25 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 Thl and Th2 cells. This initial
damage triggers a chain of events terminating in the

30 death of the beta cell and disarray of the immune
response.

Furthermore, an immunoregulator according to the
invention is capable of regulating radical induced or
directed cell-cell interactions or cell responses,

35 gpecifically 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



nitric oxide (NO, are potent beta-cell toxic effector nolecules. The
reactive radical NO nediates its 25 deleterious effect mainly through the
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oxygen, through their effects on |ynfocyte sub- popul ations such as Thi and
Th2 cells. This initial damage trlgge?g a chain of events termnating in
the 30 death of the beta cell and disarray of the i mmuune response.
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f undanment afon$ Hiehed cﬁﬁFWéH ¥s an@l??ﬁﬁgthtoTﬁ% | HREPBILGEEeRFefnst i gat es
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wth or_- hi st atlb I|t ompl e class | an nmol ecules 20 to
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instigates an immune response by processging and
presenting antigen in association with major
histocompatibility complex (MHC) class I and II molecules

20 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
gsignificance of antigens and communicates this

25 information to the adaptive system. So it instructs the
adaptive gsystem 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

30 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

35 is more stimulated, or for it has been proposed that type
ITI 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



innate i mune system produce costinulatory surface nolecules or
cytokines. This determ nes the biological significance of antigens and
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i mune system may al so | ead WO 01/ 72831 P NL01/ 00259 30 to i nmune
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the preventjon ograft I’E] tlon ove t he
adapti ve Ei(rjl]ajs ﬁ%lé gr%?@d?‘%% ‘%[%tel%:f q?? eC| St Y,

ef }‘ ecti vensasiaid mbstn nadr n@xamﬁm,t iom, w@lﬂd Iefxcv:flfmst;hﬁe: prmence i n higher
mJtchI ul r rga ggw%a; For
exanpl § %%2{8%?? harin%t% nza ?nl;écfolb(gﬁ%%ﬁpne}%l%%fys a key
role in T dfelllpdlfi‘i:@rekmﬁiaﬂfml@rﬁ@@ﬁ ri:h%v%hjd Qhellyh|cokl THPR el | type

during i AESOAARSS rdipddsd fdupes Thinadbdd epenti at i on, whereas |L-4
drives Th2 differentiation. Recentjd%// it_has al so b%yﬁn shovvn t hat subsets
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responses Gt h% <Ny th%?rﬁ ¥optTate dendritic cell
subset andni2fxddrer ehynseheet tvat ydetrdrine pxh:ﬂz ai‘ngfé’ﬁefl'etthtmtﬂ'm 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
20 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
25 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
30 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
35 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



responses. Moreover, devel opnent of Thl responses can be antagonized
directly by IL-4 and indirectly by IL-10, which inhibits the production of
| L-12 andvont/@sBeron-g- inducing factor (1A F) by nacrophpgeaLstémsd at ed by
the 25 innate i mmune response. Th2 cells dependent on IL-4 to proliferate
and differentiate have been inplicatedin allergic and atopic

mani festations, and in addition through their production of IL-4 and

| L- 10, have been suggested t | a ole in tolerance, Specifically, it
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Recently, paeon giiEpis0s PhegykSoEs1EOFi L &éﬁ/@i%@ﬂeﬂ@of yiehof fym have
been described {n nman. Sel ective devel opnent of 1 from_ nyeloid

precur sor SRRt BFESHTSPTFUPSETER It TOHOIL} Jater ofiéhdot oxi n, and
resul ts i nciv @higaedust i @iddboein) Lad@. réyutios difrietyti SOFSIQvEok i se to DC2

These Byt okl nbs af e BroBTt ot BB ST R HIE F 97 e 77 HVEY GBHERE of the
acti vat ed dié @leldand Lsdimslaefomn r exind qrrodreceadit Do hIofé Tl type cel |l s
whi ch can P@. 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

20 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

25 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 Thl/Th2 balance in vivo (BALB/c, NOD) and in
vitro. In dominant Thl phenotype models like NOD, NMPF

30 (like NMPF-P and its fractionsg) amongst others down-
regulates 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 regulatory cells like Th3 and Trl by NMPF.

35 These regulatory cells 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
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IL-4. NMPF as provided by the invention is able to regulate the Thl/Th2
bal ance in vivo (BALB/c, NOD) and in vitro. In dom nant Thl phenotype
nodel s | i keeNSE;eAMPRNITOY¢FREANVPF-andnthe twse rakt $ahd) fanoryst ot hers

down- r eg%@éaﬁg»rGéF _foﬂl FOE gaﬂ?ﬁt Prﬁé’@ék%i@é‘l (&b YL Bn VELF O he and pronot e

the I1L-10 an beta production, contrast to IL-4 production, which
i ndi cat es ?th%%c@ﬁo%noﬁimrﬁlé@%T‘&?@%t%lcﬁ%qu@%rThS and Trl by NVPF. 35
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the i nvenifamlll’aami"nag nelce ud¢ sadn cofrpms | NN RR- spepi £5¢ rrgusmmhtatm 01/ 72831
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of an NMPF-specific uantltatlve | mruno- assay. Al so single chain F,

fragmett s %?@?%o@%t‘éﬁ Lgyensi FRct he! phatesS di spl ay technol ogy with the use

of a phage |i brigg yigestal dh nfudtiepeptori@e€amhiethdd andast 10 nunber of
di fferent eCIfICItleS The inventio es.a net

e [ OVi
Char rmcoutt RET e eetA SRl ofOTRr P HENGE ohot Jhedf i BL R SR s ot dRf el S o
di sorder s,osuchraslheary fasbuderspraich dafleatiobsilutehebneinrs di sease,

t hr onbosi Slnﬂéré‘ﬂc%é os&igﬁ%ﬂ@r Qrg?él@ﬂgé( r@ﬁf&rﬁ@o&% di ovascul ar or

circul atory di'sorders’ and t as been tound " that an
i munoteguiate¥iascleseriBedPEaPrANEASTAl Fery CHEREPYRFANLRFf@EL on

ani mal s, iactudi foPYnBdSorsstfeshdoche 1ike. It has been found
that an immunoregulator as described supra has a very
beneficial effect on animals, including humans, suffering
from a cardiovascular disorder.
20 Ah‘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
25 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
30 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.
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Wi th mgjor, £H§%Qﬁ&ﬂ8§£ bb&h@%n&ﬂ?@'@f ﬁﬂ@manﬁéééslﬁméﬂg st 8R!l egyles to

| ymphocyt es.- the so ca i gna responses of ten require
adj uvant s {3Rhiee eyideEBxhAY, beﬁhl%EUd%ﬁ@omﬁﬁ i AeePaeei ©h Weh the innate

| MUNesSysi ddificity 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
20 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,
25 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 gystem. In fact, it is
believed that this signal 2 instructs the adaptive system
30 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
35 onwards. It has been found that, in normal pregnancy,
circulating monocytes and granulocytes have activated
phenotypes, in some ways comparable with changes observed

in systemic sepsis (Am. J. Obstet. Gynecol. 179, 80-86).
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oo Vool eled ~0aFE h] L S, 006UIRIon NIFPRAPBEILR smmeme

adaptive i nespensystagginatatbei fatatoryhihd aatagahisegcthaay _
(WO99- 596 1) hdhese, L AL PL AL NEL UbEFe B oAT Ey80La¢0 LhBhLedhl o, conmerci al

hCG preparations derived from human p%ggnanc% urine, b-hCG preparations,
certai b pepeseese off bineaoregtht ot ofbRnaiPofs5 3¢ 1 bl hds peptedes and

certain gehahédit iat tRDsCObeMERY ANDY (NAELLODSIBhuns OMBBLTAEGr#CG

preparatiops and QUM PLEYNRNCYLLL! PEsutate both innate and
adaptive immune systems in a stimulatory and antagonistic
way (W099-59617). These factors include, but are not

20 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.

25 Balance in these factors is crucial for proper regulation
of the maternal immune system. For example, the over-
activation of the innate system can cause problems in the
progression of the pregnancy itself. Pre-eclampsia is one
of such condition characterized by hyperactivation of the

30 innate immune system. Recently it has been also suggested
that the chronic misbalance between the two immune
gystems could be the basis of type II diabetes (non-
insulin dependent diabetes mellitus) and other diseases
as well (W099-59617).

35 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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cytokines. Once released, MIF induces the expression of
proinflammatory mediators by macrophages and activated T
cells, thereby strongly promoting inflammatory and immune
responses (Nature Medicine 6,164-170). The critical
20 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
25 glucocorticoids function as a physiological counter-
regulatory dyad that controls host inflammatory apd
immune responses (Proc. Natl. Acad. Sci. USA 93, 7849-
7854) . Anti-MIF antibodies reduce the inflammation in
experimental models of glomerulonephritis, arthritis, and
30 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
35 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 mRNA and protein are
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(such as DC1l, DC2) or on lymphocytes (regulatory T

cells), NMPF biases activated T lymphocytes towards Th2

immune response. The suppression of Thl immune responses

20 may be compensated by the stimulation of the innate
immune defense by NMPF which could explain the
maintenance of maternal resistance to infection.
Recently, it has been shown that in some instances such
compensatory mechanism (stimulation of innate immunity)

25 could be more dominant and may account for abnormal
pregnancy: pre-eclampsia.

Pre-eclampsia is a common, pregnancy-specific
syndrome defined by clinical findings of elevated blood
pressure combined with proteinuria and edema. The

30 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

35 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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pre-eclanp@faacah@ gederperfuadbdate factors have energed, including free

fatty acids, m@ﬁ&fél c&xidized bLpopeoleios of Lipbdaperoxides, tumor
necrosis fact pha (TNF-a), fibronectin_degradation products, 20 and

depor t ¥d s@%€§?¥%@?oﬁ%ﬁﬁlEQ@Fcaﬁ?cP%V?FFbﬁ%lyf?%bﬁ%ﬁ?% tThEhQource of the
factors thatidedd &9 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,

20 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

25 substantial published evidence that there is systemic
activation of the maternal inflammatory 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

30 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

35 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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shock. Material and Met hods NVPF purification: To anal yse the NMPF from
comercial hCG i , d a Shimadzu HPLC 15 system equi pped
with Alltech nalgér%sp %ir egrg;izl‘g&%l(c %si on (GPC) columm of 60A, 100A or 300A
(250 x 4.6 M andpBOOuifTcathoy: TheaseEpasatilon NMPIeSrafi t he col ums were

Bt ornal HOTBHEar heb R DS TRRRAr I Rer i Wil YO i T or ate the
col umisel wysrepositionsd Wheh Ablkerks maedosghere apior i ekel Si&00 Da),
Cytochrome(&pc) column of 604, 100A or 300A (250 x 4.6 mm and 300 x
7.5 mm). The separation ranges of the columns were 28,000
- 250, 2500 - 350,00 and 1,200,000 - 7,500 Dalton,
respectively. External molecular weight standards were
20 employed to calibrate the column elution poéitions.-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
25 were used: NMPF-PG (Pregnyl; Organon; 0SS, The
Netherlands), NMPF-A (APL; Weyth Ayerst; Philadelphia,
USA) and NMPF-PR (Profasi; Serono, Rome, Italy). As
running buffer 50mM ammonium bicarbonate buffer
containing ethanol (5%, vol/vol) was used. Sample load
30 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
35 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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sepsis or septic s experinents E/c mce of 2_weeks of
age were uSeH-P&f an|ane%ﬁé?PﬁeH%EraihétﬁﬁFhﬁpssMEF%me@da.El@ﬁ% facility
under speebiuﬁep@thgggm free conditions accordlng to t he protocols
described in the, Report _of Eurogean Labor at o 20 Ani mal , Sci enc

Associ &t i ons ( PELASAYS9$r kng<g 5%po5nse$5?ﬂa h?%%l?ﬁp?{%%%?B?Ory Ani nal s

28: 1-24, 7894)e 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

20 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:B6; Difco Lab., Detroit, MI, USA). Control groups

25 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..

30 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-quantitative
sicknesgs scores and survival rates were noted.

35 Semi-quantitative 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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peptide and anti-MF_treat X st ur.i a - are a
nickedﬁ¥orn1of %?g%ffl$ﬁgsg%g orns ~of Bogéﬁﬁhaveg BQ% Zaggéangﬁzavages
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test the effect 0 ?éﬁ%gg?r%%aoﬁnegeM§?ctg%%gﬁéﬁae |%?ected %A B/c mce

with LPS ametab@batea pheh(S RrePapePirkpd WPEW 848PpBEEF dENEFB0 ny). In 20
order to segrybebhen-negshble pepakdewBoproduetsagksowithin the b-

15 subunit. b48 (VLPALPQVVC) is one such peptide which has
been shown 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 b48-peptide (100 mg). In

20 order to see whether possible breakdown products also
have effect on septic shock, we incubated b48-peptide at
37°C 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

25 (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

30 (145-2cl1l; 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 air 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

35 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



have effect on septic shock, we incubated b48-peptide at 37C for three h
before testing the peptide in the septic shock nodel in BALE/c m ce.

Pr evi ouswo 0WM2830- 59617), we have shown that NVPF 25 (| RPCHAE06E00259
anti-diabetic effect. So in order to test whether b48 peptide has
anti-diabetic effect, we performed transfer experinents. Total spleen cells
were recovered fromdiabetic NOD mce and stinulated in vitro in RPM+
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shock i gductdon-ddoBALB/ & ¢¢ e i Lt d05 e, RS | 11 &6li Qlle SPEEN cells (1
x WD 01/72831 PCT/ NLO1/ 00259 106 cells/m) were recovered a}1d
restinul at @Fhe¥ \GARF NGRS 1955 quer Y8 ) EHoM genwi regted AB/Sund bot t on .

After 24 hqltaﬁrcsg oienféﬁ& iwmté@%wsrstﬁm&%t@dimmaﬂéﬂi e(atst ono;of spl enocyt es
was neasured via TdR 5 incorparation during the last 1 ours in
culture. | ﬁel&tq{é{iﬁei’b&? sl%pﬁé%(ﬁ:lfﬁ%esncﬁ d narolt?ﬁefr}céedt BALE/c nice
wer e i sol atdif facknin sbvdrcestomidrEd(I 1. X-4d06 I¢eh]l s(Pdggngth LPS in the
presence or. absence ] r VP, - EI&M? Um)(Pregnyl,
10 Orga1 on;O%?oWeﬁL’ %e}fésﬁ%%%%lfsas’l : efcj('“:)sr#c\)I ,é:ﬁ%)s‘f rac Elkons (10-20

mg/ m ), b-48raeptome 6k012¢ hyAakdovier 4 prirkicide antitamirerkddmbi nati ons
of these produyet s eachy: plvAP &/ WmbAldelod hoWse s SHbdwies dhe LPS

stinmulated proliferation of splenocytes was nmeasured. 15 Results NWF
purificati dt SarpdEel of ANVPE 24 OFRWrS 1@F erit! itk c st Pridgnyl, APL,

Prof asi, Pregnancyted imedl Weseat 8ol b dsletidey dBe rass enea sd%e300 A col um
and el ultsed 20 wi th anmmoni um bi carbonate. Three sel ected areas were

Results

NMPF purification: Samples of NMPF from different
sources (Pregnyl, APL, Profagi, Pregnancy urine) were
applied on the Macroshere GPC 300 A column and eluted

20 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

25 <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

30 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

35 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



fractionated, NWPF-1 which elutes apparently wi th nol ecul ar wei ght of >25
kDa, NWVPF-2 which elutes apparently with nolecul ar wei ght between the
25kDa- 6kM&Q 01/22881 NVPF- 3 whi ch el utes apparently w th nol eear/aLowsRght 25
<6kDa (figure 1.). Al these fractions were |yophilized and were tested
for anti-shock activity (shown el sewhef?2e in this docunent). The | ower
nol ecul ar weight fraction (NWPF-3) which elutes after the columm vol une

was further fractionated on'the Macrosphere GPC 60 A colum (figure 30
2.). Al friEGYshs wer el yepimE FdSted JaChCH‘K Vil 1 St SHERPEF DL i - shock
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were inje 35 ‘?S%tf?%ifb%(ﬁi f]f) aﬁ% %7\94\%3&%11(%’0 W?gﬁﬁﬁ%ed FLrA¥al was
assessed dai (B<GF 0005) dafsguRBS3 t) eatledl BABIupsn @l miste durdsded o shock from
day 1 after..hi ghsoes I 0 i i fan 10% o i.ce alive on
day 5 &D %ﬁ%%@?/ﬁ%&/%%ﬁ%iz (gfl iuP%lL . .an}ln cont réas{?aml%O% of the
m ce treat®el viRrown NVENPRYpF 3ert CREPIRGRA S FYBVFYQiet | OhIWWPF- 1 or

NVPF- 3 obtay nagh rom GEmmadBe fat attMprisfa @l dye Sibwiay nmpr P<0. 001)
(figure 3.), while groups of mce treated 5 with NNPE-Z,'from scgurce Pregnyl

or Dexanetdasbhet{datdr eermRbSWERD tFAEE SRIRP 258V S ur vi vor s
(figure PnlNatawtlalosmer cilabehGetpiepay alaonmd hovedsdivPRaBctivity; for

exanpl e NMPE. from source .Profasi,s nl.y..part i.al ti- ctivit
Car ountl AoRSH S Yo bl aBl oF AN o i 0 e B s SETEEEHS bt wen
di ff erent baatidesobf thdessmmessowre aasvekl |aasvartdablity yobf activity
of same balGJIL{i P d85e OBsELyoth dIRANED oler FALE! frdd Gl tdk APL

ter t ock i showed

before or a e shof nducti on, In a nunber of experinents
accel er at i RA-RfC ghbek with el deefgreiel Iter dritr rsherit ettt Hh kP et her

there are diashad (S) a PhEaSEE bh HlePlrpiatioreldadt Bhsoaaedat ate shock
and inhibit_or coun(igl% ct NWF activity, we further fractionated NWF-3
t

from alpr AR R 1 atch 20 (containing anti-shock activity) and a
non-active batcih order to determine whether there are factor(s)

present in hCG. preparation that also accelerate shock and
inhibit or counteract NMPF activity, we further
fractionated NMPF-3 from a pretested active batch
20 (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 -
25 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
30 fraction NMPF-3.2, while NMPF-3.3 fraction from both
(active and non-active) batches accelerated shock (figure
4.).
In order to determine whether NMPF-3.3 inhibits the
anti-shock activity of NMPF-3.2, we added NMPF-3.3 into
35 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 NMPF-3.2 fraction alone, septic shock was

inhibited and they had sickness scores lower than 2



from source Pregnyl on GPC 60 A columm. Three selected areas were
fractionated, NWPF-3.1 which elutes apparently wth nolecul ar wei ght of
>2000 Da,wWOWPRs831 2 which elutes apparently with nol ecul aPCWaLgle028et ween
2000- 300 Da and 25 NWPF-3.3 elutes apparently with nol ecul ar wei ght | ower
then 300 Da (figure 2.). Al fractions43ere tested for anti-shock
activity. Results fromthese experinents reveal ed that anti- shock activity
in a pretested active batch resided in a 30 fraction NWF-3.2, while
NVPF- 3. 3 f Fakdwem 4t onvBble thtei vt hnshaeh- 2@t vely bat (WERFazel er at ed
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mce tJse 1 F- : cijo pt i . Lnhihited and
t hey hascrtl 21%%%%‘%&8 m‘s’%l%gecs)é‘:%%\%%ét %%ng}ég%%{%ﬁ?ggwjlﬁP@#ﬁﬁﬁ?@b‘ééﬁﬁg (figure
4), whil e noiRsaehive shaerhast fyomyPoegnpbPrvare mixedt #ed Waserhddbited with
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died even earljer than PBS treated mce (figure 4.). Same trend of 5
resul ts weF@OWBt ai ned in experinents, in which active and non-active
bat ches from Pregnyd meteeshxkdrRigl. 2 njeetder i n. BALBéLt Miwe after septic

shock jndugction (data, pot .. Ratio en NWVPE:- 3. d F-3.3:

Next , 1 wfﬁ?‘f’%eﬁm’ﬁhﬁ?ﬁie@ﬂ%ﬁ.%n%n%ﬁ%l%%no PéP%:D% Ao dm  from
acti ve andfnom-active #négngh-batthesPraguyirioatcheésstandi iesher pregnancy
urine and i rat.i f t of] Ny

i ne havi g ane s OReCR dRE it a0 R a5t SEhihes TR EaRL GO ENCY
NVPF- 3. 3) W¢i Govedsthabnfingh- bEineet eat BReGRaPEFEguyin@agaving. 4 ratio

(figure 6.3ntWbhEckhgcaelive RAGCh-Oting PLegny| rhad-argupd-3:4 ratio
(Figure 7.). Ex vivo LPS sti mJLat e(g spl enoci/t es proli fEratl on: ﬁféer 48
hours bf LB&Endck) i AEHGEFSN? - SpPenokyRe’dCFtym batch of Fregnyl ha

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

20 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 splenocytes was measured.

25 Reduction in LPS induced proliferation was observed after
culture of splenocytes from NMPF (active batch of
Pregnyl) and thereof derived NMPF-3.2 (1600 vs 1350 cpm)
fraction treated BALB/c mice as compared to PBS treated
mice (3500 cpm), while treatment by NMPF (APL) or NMPF-3.3

30 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) . h

35 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-



20 PBS treated and NVWPF treated mce(frommce treated with either active
Pregnyl, thereof derived NWPF-3.2 or NWF- 3.3 fractions, or APL
prepar at voop1/78se i sol ated and restinulated with LPS. Af PET/NRA1/6vasr s of
culture, LPS stinmulated proliferation of splenocytes was neasured. 25
Reduction in LPS induced proliferationdnas observed after culture of

spl enocytes from NVWPF (active batch of Pregnyl) and thereof derived
NVPF- 3. 2 (1600 vs 1350 cpm) fraction treated BALB/c mce as conpared to
PBS treat eFlafAkelqd 3500 ahdy, "oRT¢Re $ekbiGefiody NVRRRRFLS - APRKPF- 3.3 30
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endot oxem a an ococca so we al so conpared the
effects of b- 48T1'p@¢ﬁ|@epeamewwm©*ne@l©q1l¢l@matmﬁlvwm @sia MFeaRd M F.

These expegj, n@é‘ééeé@éeﬁﬁdlﬁaééeénﬁkomEeP§§1§ntr§£1@l11£19 gdecyease LPS
i nduced proliferation, simlar pr et est ed Pregn% bat ch that shows

ant i - shockPBRESTT2Y P{?ﬂ?¥iF%ﬁFC?fF%®FeS§°WS B LovBYK ARt ¥E EY and
NVPF- PG+ tiagiet hed* )words e regi st imeatdtreand decr-ease pidINMrar-atdron  (figure

8.). NWPF fr0n1ﬁg% &o%ﬁFsé érgggtfgéiY§ ggggggcrease proliferation
(figure 8.). NMPF from APL (NMPF-A), non-active Pregnyl
batch (NMPF-PG™; without anti-shock activity) and b-48

20 peptide (NMPF-K) increased the LPS induced proliferation
ags 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

25 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

30 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

35 they reached a blood glucose level above 30 mmol/1, while
NOD.scid mice receiving NMPF (pregnyl) treated spleen
cells remained normal (blood glucose <8 mmol/l). 6 weeks
after transferring, the PBS and b48 reconstituted

NOD.scid mice looked very uncomfortable, while NMPF mice



batch (NMPF- PG wi t hout anti-shock activity) and b-48 20 peptide (NVPF-K)

i ncreased the LPS induced proliferation as conpared to LPS only (figure
8-12). Onwaoevmsher hand, NWPF-PG+ or denaturated b-48 pepC€T/aeoy/ews - Kb)

i nhi bited and decreased the LPS induced proliferation at least till the

| evel of anti-MF treatnent alone (figéie 8-12.). In 25 vivo treatnent of
BALB/c mce with NWF-PG, NWF-K or NWF-A after septic shock induction
accel erated the disease severlty éyt t=48 hrs 0-25% survival rate) as
conpared t@rPBS Fewateadniieel fay - tiyoehEsonssd Eugveves webeefilhbdl e septic
shock in 3@@E¥§lg1@§m@as conpletely 30 inhibited by NWPF-PG+ or NWVPF-Kb. In

addi tion, our NOD spleen cells traps experi nts rev | ed that 22 days
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group renal fromall groups were killed at this tine.
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adaptive aﬁgpéfaéwvaﬁmyﬂeoﬁy@h@nﬁnﬁéee Sminine| yygté@pambeharor in
conblnatlon For exa een gnancggthe mat er na

i nnat el0 |nﬁﬁ%@p%9s%ﬁggk§ ﬁBV8T¥?WﬁﬂFa?gdthﬁnﬁn??tﬁaé h SHropUsed t hat

type Il di abetesioelikitDgsiregdietionchnonhe aigpeiaet imatnenspéteme innate

e SYShEP 2 £8S! 8ha ocXAhE bEaLhgeLYokucHPOL Lo e bpOhe | mune

systemin er o5t g siegutation in IVé 1 nmune system may
al so | ead sDecmﬁuﬂeadtgemmegltvkeaé9@#9?}caéthmagahc,s@@@uth@ aut oi mmuni ty,

al lergy, aghhpp;eLcimplfet E?sé@ﬁ%hﬂeaw@“ﬁ@aj?ygﬁ&éaﬂnatﬁé play a role in
the 15 nmaintenance of pregnhancy and in the prevention of al l ograft™

rej ect ton BRAENERARBAFE PAHf PARARENEH, anﬁré@uﬁﬁ%lQr?ﬁ%FEHPﬁgogtheroscler05|s

and rel atedyllograft" rejection and chronic inflammation,
presumably including atherosclerosis and related
diseases.
As shown in our previous (Immunoregulator; WO99-

20 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

25 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

30 not observed for NMPF-3 (IR-P3) and recombinant hCG
(rhC@) . NMPF-3 (IR-P3) and rhCG separately show no to
moderate inhibition of the IFN-gamma production, but the
combination of NMPF-3 and rhCG gives a strong inhibition
of the IFN-gamma production. This implies the need of

35 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



di seases. As shown in our previous (Inmmunoregulator; W99 20 59617) NWPF
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responses tlhe spetertvay 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
20 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
25 adjustments. On the one hand, adaptive immune responses
during pregnancy are modulated at different cellular
levels towards immune tolerance state (such as Th2-type)
and on the other hand the maternal innate immune system
is modulated for resistance to infection. The evidence is
30 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
35 Dblood have an activated phenotype, in some ways
comparable with changes observed in systemic sepsis.
Others have shown increased monocyte phagocytosis and
respiratory burst activity, and an increased expression

of endotoxin receptor CDl14 on monocytes as well as an
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activity apnd ] FN-gamma pro ion bé/ NK cells are suppressed. 10 By way of
exanpl e andhotWiHS hi F ?o&ﬁ%%nﬁacftb TFH %?ng%r%?%%‘g% THatCBREBf the
nechani smeciedt NMPFT t el Imdatrat @ct heat edunehess ponse liias nigo pr efimancy is the
(oL o000 3905, NPk o (0 0L 01 I3 SpRLEOm sy Rl T ool e
by effecticglUiddeekmtions 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
20 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
25 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 other NMPF
30 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 (WO99-
59617; inhibition of IFN-gamma by NMPF-3 (IR-P3) in
35 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
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of succesHallaqpeigmanoye dan also dwe MNEFF efaeitof unopdiMifogy such as
pre'eC|anp§ﬂ§Et§£P§§ﬁ Pé.@?p&ﬁﬁF—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
20 that NMPF not only inhibits early mediators of endotoxin
lethality like TNF-alpha, IL-1b, MIF, but also 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
25 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
30  (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
35 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
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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 subunite 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-

a



93-131). 15 Since all comercial hCG preparations are derived from
pregnancy urine and contain different breakdown products of hCG we
specul at sdowhesher t hese products have NWPF activity. ThRCHNEO1/0059N
breakdown products of hCG are beta-core hCG a peptide bond nick in the
beta 20 subunit between residues 44-450 46-47 and 47-48. b48 (NWPF-K) is
found in approximately.|0-200 of the nolecules in pregnancy urine and is
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(i ke Read fon S e it Rt ST At 5 218 Gent 11 ed ami no
aci ds) respoisttle dot NMPF-claotiid tinf anmGs qpre pratvigns. and pregnancy
urine. In short, the invention provides among others an
immunoregulator (immunoregulating peptide) obtainable or
derivable from a urinary metabolite of hCG, in particular
20 from (nicked) forms of beta-hCG, or (synthetic) péptide
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,
25 especially those from the beta-44 to beta-49 regions
provide significant immunoregulatory effects by using the
animal model test systems as provided.
It was found for example herein in animal
experiments as described below that peptides obtainable
30 from hCG react in a septic shock model with strong

immunoregulatory effects.

EXAMPLE IT
35
Materials and Methods

Gel permeation: We fractionated commercial hCG

preparation (c-hCG, Pregnyl, Organon, Oss, The
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blCarbonatgqxfggggnalgﬁeguggr exqgggu gFLCﬁS¥St§n§9O mm L) desalted
column in 50mM ammonium bicarbonate buffer supplemented
with 5% methanol. The separation range for column were
5000 - 1000 Dalton. Sample load volume was 7-10 ml. The
flow rate was 3 ml/min for 250 minutes. External
20 molecular weight standards were also employed to
calibrate the column elution positions. 100 ml fractions
were collected, lyophilised and were further tested for
anti-shock activity.

Urine purification: First trimester pregnancy urine

25 (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 hydroxide and allowed to sediment for 1-

30 hour (h) at room temperature (RT). Approximately, 75% of
the supernatant was decanted and the remainder close to
the precipitate was centrifuged (10 min at 25000 rpm at
4°C) to remove sediment and added to the rest of the
supernatants. The supernatant (about 2 litre) was

35 concentrated in a Pellicon ultrafiltration set-up
equipped with a Pellicon XL filter (Millipore, cat. No.
PXC010C50) with a 5 kDa cut-off. The final volume was 150

ml. Urine from healthy non-pregnant women, and from women
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fractions (I fter two hours of LPS injection. LPS induced
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BALE/ ¢ m cg Méthche 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®

20 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% CO2 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.

25 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 CD19, CD80, CD40,
B220, CD4, F4/80, NK1.1l, DX-5 and CD25. For analysis of

30 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 mABs
according to the manufacturer's instructions. Hereafter,
cells were washed and analysed on FACSort flow cytometer

35 (Becton Dickinson). Based on their forward and side
scatter characteristics, live cells were gated and

analyzed.
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of the Aniswdb{aleeLofvttseembhutde 151 Ibwsdusy Uniwversithly &otterdam
Shortly, r5%5t£&g3gr¥§£%ent (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

20 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
Regearch 37(1998) 76-81. At the end of each experiment,

25 the coronary artery wasgs 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.

30 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

35 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.



stabilized for 30 mnutes followed by i.v. 1 m of peptide treatnent (0.5
nmg/mM) in 10 mnutes. Five mnutes after conpletion of treatnent, rats
wer e subjve@oeTssnp a 60-nmin coronary artery occlusion (CAST/NLO/eR® | ast 5

20 mnutes of CAQ rats were again treated over 10 mnutes i.v. with 1 m
of peptide (0.5 ng/m) followed by 1204 ni nutes of reperfusion (IP).
Experinental and surgical procedures are described indetail in
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Ni t ro- Bl uétifdt meritidinl (G Yha’iEeniT4A0 @89 - Ry thrge Sivshsen buffer,
pH 35 7. 4)1n Widdr tdi dscaridiple tiss uer fuutplef hife |tesaegsnentnfar cited ti ssue
unstai ned. After the infarcte re ) s Lsql at [
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percentage- of t ; r LMt RBS3. s NODRLexperi nent s:
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( VLPALPQWE) ,caitp Snerele ol Feimtoth GG Y o 1y SBRFY ¥ Fdnbi nat i on

with peptide 1l eagh Wit 10a4b0R%Ed et Phdd¥ LY grandTo@Fas. t o
determ ne the effect of the treatnent on Thi ol ari sat.,i on, % |sJI0JIfated
cD4+ cel | LonkP psto et ier PotESS e LS 30w Pifrif i ed coa+

T cel l's 1Qd#md heispl £erodier£i bhifibiest by Inegat ivoselgctisn due to
mon6cyPes TATbPIRY AP grahuroe do L S Ehartviftid BT ed usi ng
magnet i ¢ atrerstad dishcosprgaired wiidrebemabkt i1l nbhiBtotsdlat ed mAbs
agai nst 15 CRIAbL.,, B2205, (08 and A0, | f@ld oved- by d neshatign with
experiments were always 90-95% purified as determined by
flow cytometry. For primary stimulation, purified CD4+ T
20 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 (145-2Cl11,
25 mg/ml), anti-CD28, and IL-2 (50 U/ml). For
differentiation of Thl cells, anti-IL-4 mAb (11B11l; 10
25 mg/ml) and IL-12 (10 ng/ml) were added to the cultures.
Unprimed cultures contained only anti-CD3, anti-CD28 and
IL-2. All doses were optimised in preliminary
experiments. After 4 days of culture, the cells were
washed 3 times and transferred to new anti-CD3-coated 96-
30 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
35 monoclonal anti-IFN-gamma antibody (XMGl.2) as the
capture antibody and revealed with biotinylated-
conjugated rat anti-mouse IFN-gamma monoclonal antibody

(R46A2) . ABTS substrate was used for detection.
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G ove, PA uddSAy 15! adddedo-BiseB-dthyibbémz- phaaeelmeem\aehédnaod t he
reaction was; vigMatbzegd /01 sigma, St. Louis, MO, USA). Optical
density was measured at 414 nm, using a Titertek
Multiscan (Flow Labs, Redwood City, USA).

20 Peptide synthesis: The peptides were prepared by
solid-phase gynthesis (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

25 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

30 acid (3 eqg) 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

35 treated with a mixture of trifluoroacetic 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



using 2,2'-azino-bis-3-ethyl benz-thiazoline-6-sulfonic acid (ABTS, 1

mg/ M, Sigma, St. Louis, MO, USA). Optical density was neasured at 414 nm
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age; obtained from Harlan, Zeist, The Netherlaﬁds, or
bred at the Erasmus University Rotterdam) were immunized
20 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, KY, or TNO Prevention and Health, Leiden, The
Netherlands), emulsified in CFA containing 4 mg/ml of
25 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 Netherlandg) in 200 mcl
30 PBS 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;
35 (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 mecg) from c-hCG (10,000 IU) in a

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



15 resin (Merck I1) in acetate form The eluate was concentrated and
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el ut es appBveriey H®¥hankbdrekarkhradkei ghty <1kDa. These fractions were tested
furtheys for antinsshagke ashi Viityne 16rdh Bel thPrpragnie: fusanamen t hy
pregnant wonen in . .

their first trimester pregnancy, urine from women in

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

20 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 ¢-hCG and urine fractions treated

25 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

30 elutes apparently with molecular weight of >10 kDa, 60A-
F2 which elutes apparently with molecular weight between
the 10kDa-1lkDa, 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

35 activity (presumably the lower molecular weight activity
also elutes along with the high molecular weight
fractions). PBS-treated BALB/C mice succumbed to shock
between days 1 and 2 after the high dose LPS injection,
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alive bh d&y28tieR Xoﬁ??ﬂs ©a1503Y, b BeCtriehted Weh c-hcg first

trinmester pﬁ@gﬁ@ﬂﬁalyrmehléuEbammun@ &&éé@ﬁéheﬁlthglrnﬂiybduals or urine
from trimester of pregnancy were alive on day 5 (P<0.001).
However, some fractions which were eluted before
(fraction II and IV) and after (the anti-shock) fraction
20 V (e.g. fraction VI) had accelerated shock and all
treated mice died even much earlier (within 24 hours
after septic shock induction) than PBS treated mice. In
addition, the anti-shock activity of fraction III and V
was inhibited by the addition of fraction II, IV or VI in
25 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 fractions from the
urine of pregnant individuals with autoimmune disease

30 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

35 kinetics and obviously the severity of this sickness were
gsignificantly different. After treatment of BALB/c mice
with LPS (endotoxin) and either first trimester pregnancy

urine fraction V from healthy individuals, first
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col i 026:Bﬁ35§$§¢?P%?b;,PFEgnyﬂtbatbh,3USA£55€BmDrok gnﬁhppSpEBsﬁfmere
treated w . . 0N a L Lce.with a dose of 300-700
|U of g%if?gr%ﬁ?kﬂEE?EFgﬁa¥gPy§ﬁé£%Pé§3P Qégﬁiﬁgkg§8h no. 235863, PG25;
Pregnyl batch nBhe28588F¢romeniehshepeddésabls 15) nghkh) paptéedeswd hours of

LPS injectiQl- s inhibited shock completely (all mice had in first
24 hours sickness scores not higher than 2; shortly
thereafter they recovered completely and had sickness

20 scores 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

25 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

30 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.

35 These data are representative of at least 10

separate experiments.



These experinments showed (table 1.) that peptides 4 and 6 inhibited shock
conpletely (all mce had in first 24 hours sickness scores not higher than
2; shortiwoot/msseafter they recovered conpletely and had BCT/NRes®220 scores
of 0), while peptides 2, 3 and 7 accelerated shock (all mce had in first
24 hours sickness scores of 5 and nosf?of themdied, while the controle
mce treated with LPS+PBS had sickness scores of 3-4 in first 24 hours and
t hey died @ftfr 48 hours with sickness scores of 5). In 25 addition,

pepti des 1y 12, 13 and 14 showed, r Qf ferent
experlnent 5 gugsFaPééln ef fectiveness as we agG?E Fﬁ Tgyﬁd
(|nh|b|tory vs accel erating) of activity. This vaggabi)pty 5% likely
attribufable to the rate of breakdown of the various 30 peptides, and the
different phgects the various peptides and thghr bhpgakgdown @ﬁoducts have
invivo. Simlar to the above nentioned shock experinents with fractions,
the shockpgphi biting activity was inhibitabl eoby tbe addoti epo of shock
accelerating activity and visa versa. 35 These data are representative of
at | east 1Pa2separate experinments. WO 01/72831060 PET/ NeB1/ 00259 Table 1
Test substance % SURVIVAL IN TIME (HRS) PBS 0 16 40 72 5P& 3 100 100 67 17
P&5100

10 PEPTIDE

NO. SEQUENCE

1 VLPALPQVVC 100 100 50 17

2 LOGVLPALPQ 100 67 0 0

3 LOG 100 83 20 17
15 4 LOGV 100 100 100 100

5 GVLPALPQ 100 100 80 17

6 VLPALP 100 100 100 100

7 VLPALPQ 100 83 0 0

8 | GVLPALP_ 100 100 83 67
20 9 vvC 100 100 50 50

11 MTRV - 100 100 67 50

12 MTR 100 100 67 50

13 LOGVLPALPQVVC 100 10060 100 100

14 (CYCLIC) LQGVLPALPQVVC 100 83 83 83

25



100 100 100 100838383 10PEPTI DE SEQUENCE NO. 1VLPALPQVVC1001005017
2LQGVLPALPQL006700 3LQGL00832017 154LQGv100100100100 5GVLPALPQL001008017
6VLPALP130Q 002881100 7VLPALPQL008300 8GVLPALP1001008367 20P¢/W/SLODMASH050
11MIRV1001006750 12MrR1001006750 13LQGVLPALPQVWC100100100100 14(CYCLI Q)
LQGVLPALPQVVC100838383 25 WD 01/ 72831 ®CT/ NLO1/ 00259 61 Table 2. SEQUENCE

| D: anti-shock effect LQGY +++ AQGV +++ 5 LQGA +++ VLPALP +++ ALPALP ++
VAPALP ++ ALPALPQ ++ 10 VLPAAPQ ++ VLPAAAQ +++ shock accel erating effect
LAGV +++ 1§§$ﬁ4%+ 15 VLAALP +++ VLPAAP +++ VLPALA +++

SEQUENCE ID: anti-shock effect
LGV +++
AQGV +++
5 LOGA +++
VLPALP +++
ALPALP : ++
VAPALP ++
ALPALPQ : ++
10 VLPAAPQ ++
VLPALAQ +4+

shock accelerating effect

LAGV +++
LOAV +++
15 VLAALP ++
VLPAAP +++
VLPALA 4+
VLPALPQ +++
VLAALPQ 4

20 VLPALPA +4++



VLPALPQ +++ VLAALPQ +++ 20 VLPALPA ++. WO 01/ 72831 PCT/NL01/ 00259 62 In
table 2 we see the effect of ALA-replacenent (PEPSCAN) in peptide LQGV,
VLPALP, W@®AL/PR1 n septic shock experinents. W concl udePCT/Nab1/a089 change
in even one amno acid by a neutral amno acid can lead to 5 different
activity. So, genomic differences as Wl | as pol ynorphismin these
peptides can regulate the imune response very precise. Derivates of these
peptides, for _exanple (but not limted to) b di ti an of nan-cl assi cal
ami no aci ds or JeridR§ ves's HiRS 4 o‘?‘%eecf rﬂgaﬁ TP %S%d during or
after synt (rEpSCAN)Oriexsept Sde Hedy) aVl.PRLP ArNGEALRPD, i19] yeoisid at | on,

prot eol yti | eavage, |inka t antib C cel | ul ar
| i gand et c.&loc%ﬁl%qg%siom?ré%%' ?Vge ag%rgéhflﬁe’ e@?%%%%n%%%ﬂ%% ﬁﬁ%ﬂli vity. 15
Since M F dme areligd advied ey o ieitluosl saoins epsid, cae leddo-9@ esti nul at ed

spl een sceld se {4, Pepls dps dy 0T UP G651 I 4 et e 44 Quand dgen easur ed

the MF production. Figure 19 shows that in vivo treatment wth LPS
i ncr eased PMYFRAE | B BRELRRRRPEHIeY PHS T9FALREL nilke, TTRFPR 20 Peptide
1 treat mente@d@se thershoekei sduchéonvinbs bbt ethe d& Fo@piotied j ofiot Fi gur e

19). No effect on F_production s, found.in mce treate .th Peptide 1
al one; thi%xa%:g%%‘ﬁté ek W‘%W?]V\%?) tihe ?)%%ﬁ%%n 1(.3]1é I%O%d%}%%%}fafPS
resti nmul atamaings ohdfds abi ondemsvat seest tidhedere QbfSptremotyiEg from pepti de

1 and g-h . ct.i 0 - h e 1.C e data showed t hat
after Icbr e%%ﬁ%%?p%ﬁ%%% (E%S%%&\:/i%Fﬂéﬁf%hg%%eés}x?@g?néLPS treated mce
have a grdeerryltaphbeint yanodpt bPif epbyeosyilavieno RECEdPPEFEE to PBS treated

mce (fi gWrLPge OMmihea30 ebheh Landhosp! REDEYEES bF OBthEStTpeptide 1 and
LPS+c-hCG V treated m ce showed @]rITUCh hlg?tl?e% capacity to proliferate as

conpar ed tetHel2Ps 193¢ et Cont ol nitE° W 209SER@T di fferences in
LPS i nducesFpsot ivenastsonf was @bsevied.in nmice treated with PBS, peptide 1
or ¢ 3% hCI}\/égfggg 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, while
20 Peptide 1 treatment after the shock induction inhibited
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

25 splenocytes from peptide 1 and c-hCG-V (fraction V from
c-hCG) treated mice. These data showed that after

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

30 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-
35 hCG-V alone.

Figure 21 shows the effect of restimulation of

splenocytes from in vivo treated mice with different



Figure 21 shows the effect of restinulation of splenocytes fromin vivo
treated mice with different WO 01/ 72831 PCT/NLO1/ 00259 63 doses of LPS in
vitro. Thvegerwssh are al so consistent wth the above nmenPCDNeM/00259
proliferation data. In these experinments restinulation of splenocytes from
mce treated with peptide 1(anti-shoc® activity), c-hCG 5 (containing
anti-shock activity) and c-hCGV (anti-shock fraction fromc-hCG after

t he septic_shock induction ,showed higher capacity to proliferate as
conpar ed tPSEPSHPEPS r At BULHY cel NTHF t FRE DL FEF Phafd, CSPpF Ryt es from nice

treated wiffip gcﬁ'&% o a%vé Sﬂgﬁgléﬁégﬁéiif%%&’fg%% dg)y o 1005 h@M@%t he same

capacity to pr e as conpar e treated nice (figure 21).
In this figpperitents repoivahdtion neficelernaeyide kremthigeof the

prO"feraiﬂféhﬂ%dsﬁiﬁﬁnpéﬁtléefi@&h@@P&h@@k1a@@ﬂv£t?ﬁx}é/hé@aCtlOn treated
mce were the sape, 15 Al ﬁQEt er,.in vitro sti ation of Sﬁl enocyt es

fr om BALE/ ECPR R 1At FC Wi £ fﬁ@?%ﬁﬁvb5$ i gedor- ??%6Y| Ghti-septic
shock act imacytﬂmrﬁa@ﬁdcphod;) f&f’aérO’@heWBep’hld:Sshse]ocilacﬂ@dt!\bmh i nhi bition

of septic ock |n Vivo W t [ t he ot her
hand, p20 i V|?? +%%?Fnﬁ?%??%%ymn$h8f€éf EaP%e%%cy%%§Q?$%g?ln Vi Vo
LPS+ant|-SE®$+EBShUc@§aed|MLC§ toeated SALErchande spheresyiedspEoPinf eration
which | s ageoc! eLegdedh!hithe e%ﬁ?&@'ﬁ'?Qh@%kSQE&éYe§QQE%§\%%ﬁ%&&¥$0nﬁtry

flow cytonmetry analysis o enocytes_fromtreated C mce reveal ed
that tife shepred %h%cﬁamﬁhFBP@6%9Yah@ EE%%%EGE%B%kaﬁc%%mE?5?¢n50 effects

correl at ed; ps{pp@ QPéééé&eﬁhéé'Qfﬂ% terpipfl 1surhaserigkessief ikhe spleen
cells. Figure 22 shows that the shock inhibitory activities (c-hCG

peptide 1,iBfopeptidecdnahdcpephatetby kbhvebasedofhehexpressi on of CDSO
ol ecul e q&r%¥%9e£§{l8naéfCQ?Pééﬁdcéﬁl§B§fb55p8895&8|1 ghaup.-nwbeyeas mnor

ef fect was rve pept i whi ch accel erates shock. Figure 23
shows decré&eaedipunbepated ©HT9/ ¢EMO EBP|I §21R-t he spl eens of shock

i nhi bi fsory 35 a&ithch_:;§§ha§ C@ﬂpﬁi@ﬁot9t£’r&§ré,ﬂ?§oagr@ﬂpspy\@md>@yﬂ@seffect was
observed m%égmpB ?c mlég gggggegxg hnfgésan 8g£€1de 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,
20 in vitro restimulation with LPS of splenocytes from in
vivo LPS+anti-septic shbck activity treated BALB/c mice
increased proliferation which is associated with the
inhibition of septic shock.
Flow cytometry: flow cytometry analysis of
25 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 cellg. Figure 22 shows that
the shock inhibitory activities (c-hCG, peptide 1,
30 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
35 activities as compared to PBS+LPS group, while no effect

wag observed with peptide 7 in shock experiments. Figure

24 and 25 showsg septic shock inhibitory activity



24 and 25 shows septic shock inhibitory activity WO 01/72831 PCT/ NLO1/ 00259
64 deactivates B220 positive and F4/80 positive cells as conpared to the
PBS+LPS tweat/zas3gr oups. Wil e the nunber of activated CDHeT/NLeedRSY (fi gure
26) were increased with septic shock inhibitory activities. No differences
were 5 observed in the activation of B2R20-, F4/80- and CD4 positive cells
w th shock accelerating activity (peptide 7) (figures 24-26). In addition,
decr ease |n Nk| cell __nenbrane, marker er ssi on_was obifrved after

treat nent ﬁ??ﬁltﬁ%ﬁﬁnHZ%gpPPﬁetnY?haEQpF%ZBQHB%ﬁlrnﬁ?b?? $ a8 activities
as conpar edotipa PES+LEScgeonps+hs| eraatedif gedbupwaswhbuadthét eumbeeat ment

wth shock ccel e i RY ctivit figure 27 n. i ncreased nu f Dx-5
(pan- NK cer1 3¢ %a é?? %Bg o] s%?%%% 9 uE%p%ic S ockl?ﬁﬁe%F?g?y tgs wel |

fﬁ shOCF ageﬁteﬁaéhﬁg%aghhybty?fyl§aﬁev28iesThﬁéeaiéfégéﬁbé§ ﬁ@?ﬁeSt t hat

e septic shock i nhi or ctivi ate e
deactiV%ti%hsﬁtvﬁﬁcrﬁphgﬁeé gaﬁatﬁpﬁe?gggg%%creggéé g 8fa%tivated c4+ T
cells and p&xibilK cells, wmbhlehbhk sepelerahnng aCtEVEtﬁtlpgpﬁtﬁEVIty
correlates i hcreased nb at activation
and nunber gtkga%ropﬁaggszgg and % % c%%%%%%S%M %?@%%Bg)égnéG

bi oacti vi t emPL£Enbi RgkEL éxbé&égﬂ@ﬁtQésa@HsetﬁQdCQfﬁeﬁnﬁkeaﬂﬁehhrOugh
CAMP. W dete m ned et her ow nol ecul ar wei ght

e
anti - shockW?% fract ;B EeHEEQ% thﬁdSﬁPhﬁctﬁhfﬁkr gb?b FOBAd posses hCG
bioacth|tactfvguteSZSSshom@arhattbCEBanHPS dCGab} nehide 283<hfé&R / CREl uc

cel |5 and Loguse.dgses depepdentnohbchl enaseaakt LubLye-uhihe no effect vas

observed i AoCI Gerterase ac | ow 30
mol ecul ar aetghttYraétgnnec2HtGAv tﬂcgaaeeéoyumhereeﬁeﬂx SadeaniBR of

peptide 1,.2314, mQrﬁ@g f%égtbBEeEvQ&Eﬁythnseﬁgfcpéﬁé@ﬁcﬁnﬁibbgg%ﬁl50 did
not show effect on UCI erase activity induce by hCGitself (figure 31).

These dat a@8he@linat chesk pepeiaEatipd RFheVibY éflesrﬂc%ﬁw do'R®e have
hCG bi pact | ¥étXEgE§P%QS¥EgQEgﬁttﬂéng §91CLEh68£99£H£b198£ytQ@tliﬁ€y di sturb

t he binding or rece
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
20 Dx-5 NK cells (activation and number of macrophages, B
and T cellg 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
25 fraction c¢-hCG-V could bind to LH receptor and posses hCG
biocactivity. 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

30 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-
35 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.



WO 01/72831 PCT/ NLO1/ 00259 65 NOD experinents: In our previous patent
(WD9959617) we have shown that high | evels of | FN-gamma and dom nant Thi
cells aravassmsshat ed wi t h aut oi mune di seases, we testedP@haLE2FOWer
nol ecul ar wei ght fractions froma 5 60A colum (60A-F3) of c-hCG and first
trimester pregnancy urine can suppres® dominant Thl activity. To

det erm ne whet her 60A- F3 needed an additional factor, such as hCG to

exert its full ivity,.we also_treated NOD mce wth,60A-F3, rhCG and
60A-F3 in conbi]ﬁél{}i%ﬁp%ﬁlﬁﬁa?ﬁsfh& AnD PRERSvRl RRATSRE ¢ FEOFRAOHbY hri sat i on.
Fi gure 32wshbaget Badwhhehetwasghotlevale oHhiBNtgammaf ah&Ndgahmant

duct i dep T L i i -hCG and
PhoG al onelahe P 3 Rnaks [ BoeBt AELI PR S0PELaRS MLbBaedl B ocked w th'
t he conbinﬁ??%ﬁdowh?héﬁilgouﬁé Boher3{erhesiolti fupet3ops Sramlar results

vere foundsoni &1t (eWRLFEP! geubancwebalt riFact EPImEQFF3 of first
trimester pre nancg urine (data not sho al so stinulated spleen cells

), W
from t hesePTFeafRdY HreBSwreh SHPPLEER %gm%P??B Thd #REAVHE¥suFRd the | FN-
20 gamma pdetaeining ahethéierent Fii neefodnds. addguiendd showsrihat in vivo

treatnment with c-h and its fractiops,,60A-F1.(IRPl)_and 60A-F2.(IR-P2)
b bi tod PHEMAAFI TCBa TSt PRAF k SH° | ERE Baa b BH0cPP oA St TE2h ooy at b

i ncrease i NOPFNiganwatpr 6aeFBonrdS, f eudd6 0At A3 r hioGoamdi@st 60A- F3. I n

i b 101 et B EAEePaAR" Bk e Rl uaReq tOHD) 98) 981 ) Ja bk, MRIGRRLE '€
proliferat3pnskbuwdi eRashohede what matéira€d3ishibitadtedospienogyies from NOD

mce 30 treated with ¢-h and 60A- F1 have a _smaller .capacity.

o i forarbrraelipl Tl Rty O0r pRl2rTodetoR LERaFEPARL YR son. ro

(1 R-P3) and@0RRhES tcehfed ahderh€Romkdna, hwghée thpacutgrowthrofi Tetate as

conpared t e S o] 1 , L = F3€1 ) 35in
conbinatioﬁe%}ghwggcﬁéﬁggég 1?hgiég%%HBQ%Fég§%éi%$H%#§??$§?a§?oﬁh§§ c- hCG

and 60AL F1apgRe PRy FRAFghte) 34figurpda? ht eSERE£2F HASULbBENWEra faendnti - CD3

StinUIatedw¥%£0%£g2§g%e§C%éE%8&i992%gight fraction 60A-F3 of first
trimester pregnancy urine (data not shown) .
We also stimulated spleen cells from these treated
mice with anti-CD3 in vitro énd then measured the IFN-

20 gamma production at different time points. Figure 33

shows that in vivo treatment with c¢-hCG and its fractions
60A-F1 (IR-P1l) and 60A-F2 (IR-P2) inhibited the anti-CD3
stimulated IFN-gamma production, while a moderate
increasge in IFN-gamma production was found with rhCG and
25 60A-F3. In addition, fraction 60A-F3 (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

30 treated with c-hCG, and 60A-F1 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)

35 in combination with rhCG caused the same decrease in
proliferation as c¢-hCG and 60A-F1 (IR-P1l) (figure 34).

Moderate effect was found in the anti-CD3 stimulated



66 proliferation of splenocytes from60A-F2 treated NOD mce. Simlarly,
we also tested the effect of peptide 1 in conbination with rhCG on Thl

di ff erentwon1/ze881 | FN- gamma production and proliferation. POWNobE@Rs%ed t hat
5 there was an increase of |FN-gama production found under Thi

pol ari sation conditions wth peptide 166(27 ng/m ) and r-hCG al one (25
ng/m) as conpared to PBS (20 ng/m ), while the outgrowth of Thi cells was

conpletely blocked wth the conbination of rhCG and peptide 1 (7 ng/m).
10 Furt hemmstle L teie ye b sSRYMRPERT deran £IP 1ied ¥98R2dNOi ce showed a

PICS%E)GY \?ﬁl@@%éy éiqrazplr&ﬂ} er@d %P§o U R L hd ceéﬁGf@cﬂDB%t;s@pﬁmle cpgt rol mce

ile tide 1 in tio t caused 't me decrease
in proli fe‘rlhtcrp?fﬁmééatcl‘?ft@”a% QJF%\‘JL G%E%r et ﬁg?{%ﬁ@?ﬁ Fi gure 35
shows t he gfirectpdedAdd arfd Raﬁlb:,fe&%tféh( |WRe RYsemded0fhd3 (I R-P3) in
EAE nodel _.induced b PLP+PT Seet at m ce
wth 60A- I'—rfqand COA- duced 'lt_!ﬁf db? se sﬁ?@%ﬁl%g% uI? e]fayed t he
i nduct i on Bfl @ElamaielmthQdQ@Qm%aﬂ@ﬁthﬁﬂ%d@el aj&d @%émb)ns@tld of the

di sease, Suggeslinge thad hb/REPdSs fodstidd onal phact 96 (s3/drpm 60A F2
These result are al so consi stant wth welg resuli \QQ}%&{ggure 35.

In this figurke Fhe L EaPEr Wt?ﬁjac‘%‘?]v]es I\YKW FPERtF

i nducti On,w#ﬁttﬂ@%rﬁtﬁlﬂ\@tg@ﬁ &B%%B%ﬂc?e@émm ce. 'Vnn@ﬂdll lhon 0
treatment of mce with c- n - racti o m.c sho ess
di seas¥ SMFQVWW%AES%%’%%C% :f‘ﬁ‘ﬂu‘%%%l Y E %r%%$$§55| (\a‘l\g\/\hl chis a

chroni ¢ diseasesmaed 4 onidgAEr cﬁa@c:(ﬁygmepﬁ@)lfacam@ﬂnd@mpamd CAO dat a

showed t hat r Wi I a farcted
area of %&ﬁ?avearg %gﬁ%a%ﬁerroui a‘%ter ) rr‘%’%h?%sg%g%% gf% | owed by
2 hours ofcordpindiubdronyi Vi teCegausedatee SaWe rfi%@pw%@ VEPALP, LQGV,

VLPALPOW G LS PALPOL LIS 36 LORY o0 MIFishowedry nf ar cted ar ea of
626% 556¢ 555% 67+2% 514% 626% and 682% %ectl% Here we see

t hat c]értal n pel deadgkichFiEung B Bhew\E have

protective gn the area g4 [rgkpd Pra P é"&ﬂz???’@mﬁ’-cﬂé J“'—P&’Q&ﬁﬁ%odel
induced by PLP+PTX. Here, we see that the treatment of
mice with 60A-F1 and 60A-F2 reduced the disease severity
as well as delayed the induction of EAE. While 60A-F3

20 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

25 wéight 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).

30 CAO model: Our CAO data showed that 15 rats in
controle group treated with only PBS had infarcted area
of 70+2% (avearges+standard error) after 60-minutes of CAO
followed by 2 hours of reperfusion. While rats treated
with peptide VLPALP, LQGV, VLPALPQVVC, LQGVLPALPQ ,LAGV,

35 LQAV and MTRV showed infarcted area.of 62+6%, 55+6%,
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



67 infarction. In addition, peptide LQAV showed smaller infarcted area but
in some instances the area was haenorhagic infarcted. These are the sane
pepti des what/7288|mve anti-septic shock activity in vivo. |PCTALIM@EsE ant 5
to note that mce treated with certain above nentioned peptides showed

| ess viscousity of blood. Apart from &munol ogical effect, there is a
possibility that these peptides have also effect on bl ood coagul ati on
system directly or indirectly and there a certain honolo 10 bet ween CAO

and sepsi s'THoHet stomso, 11 rAddt i thod @eR Hede QAN HIrSA syTetipl ays an
igpor_tant irrgﬁdaacdtrec_n @?i@%@@gﬂmaé@néi)fiﬂilﬁaﬂésﬁaﬁ% a[ii‘@é:lléﬁéé on 15hHuhrran
chroni ¢ ganadot r.opin is coprotei n hornone known as the hornone
of pregna asfe“%(?maggjr‘f st Cé‘&?éb%ﬁ%%% The" %s?asm%fp%ﬁffl%?%gﬂ?ﬁtcy tests.
Its is pricdueeshtversepard yshoclhpragnancyy bin thievalevet ops ngnpdriophiobl ast
tissue \whi,ch beconss é*}ﬁi@é aé’féﬁ@ec? ne- 0 %EHATB?G 1?@&3‘%& A0 J@Lptain the
steroi d secretions ot the corpus lTuteum (derive fom the ovarian fol licle
after ovReRtiulys Shewedsiesarviscerdlids ohipteed. tMeaTt ni¥emof the

uterus in gyatteosuldablerdor, dayelopmeny ﬁéséf@ilf’@%ﬁﬂ@a@f&%séts _
i npl antation. 25 s a menber of the fclz%goprot ejn hormone famly, which

al so i ncl RRREHBRMITR FhF2i PE ol romeP CPRAEIPE T | FEF SRt i nul at i ng

hor none (RStectnd dwinmamdt hydold-asd | thdad | 8 0cdot a0mehdd&Hgy These hor nones
are heterodineric Cghar' ng_a commcgﬂf%ph subuni t. whi c&ei nt3€0 humans i s
g

encodeld byPEEEHY & e?‘l%éa o EHEH N O Ut feRE BT IRUBTATt structure
t hat conf ersrdwtaomey specehipldys fmoimgpoheadourokel @ ethdor nones, only

hCG and iﬁ%%tl%g?%‘?sfér&ft%é‘ldfg‘%@éé)g’ LH, bind to the sane receptor
in

present w e ovary I1n females and the 35 testis in nmales. Human LH

stinmul ates sex steroid production in both nale and fenmale and thus, the

devel opnent of sexsshecdfic characteristics. Human FSH binds to the

different receptors in ovary and testis and WO 01/72831 PCT/ NLO1/ 00259 68
15 Human chronic gonadotropin (hCG) 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

20 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.

25 HCG is a member of the glycoprotein hormone family,
which also includes human luteinizing hormone (LH), human
follicle-stimulating hormone (FSH), and human thyroid-
stimulating hormone (TSH). These hormones are
heterodimeric, sharing a common alpha subunit which in

30 humans is encoded by a single gene and each having a
unique 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

35 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



serves to stinulate devel opnent of ova in the female and spermin the

mal e. The fourth honmrone, human TSH, is not directly related to
reproductweer/fagacti on but is responsible for stinulation BETANRel/@Ee&duct i on
of 5 thyroxine which controls the rate of bodily netabolism Recently,
after solving the three-dinensional (3®) structure of hCG it has been
shown that hCGis a nenber of the structural superfamly of cystine knot
growh factors |ike NG, PDG--B and TG--beta. 10 HCG exhi bits a variety of
forns, espeaivad b q UM HEATY Bl9YekPPTEIYE 0 T0Endt Ehrodemadis aich, 1996;

Cgl ed 1996p ex\ﬁlr{]dﬁm tl’ﬂaq‘l'aa%l% rkens £0083h @ﬁinﬁsonls%?:mmdri mp,earéf ot
abundance jn the urine of. wonen dur t he t, _trinmester of pregnancy.
It exhi bit P]@' “T‘?g]taé:r%et?féﬁ ]sﬁé"lfic}tel Ciscélbcirf R“&Eﬁ? its sialic acid

content. Thesendidrins ﬁcnﬁlsxdnemlﬂatarcndlcr@rulme h@edudthiamtact pol ypepti de
backbone ( et me MagesHt its

bet a- | gop t31(5:’(64 eXsJirll ug'gshol%%l Zf%ncc(%%mé’@h% Cﬂ?cé@lqay g[{oe(raczﬁL f rag%ment which is
derived f RemdrdG 20 deter ssbuning diee nedsi BR¥s 6-40 disul fide

bridged t Q¥ &3idUes HO-12% and: G %éarngsﬂawmt Q@Jd)qu%[ Qﬁeﬁn]ﬂé’lOUpS with
no sialic aC| d, hCG bet a-subunit _derived from di Sﬁgﬁfﬁfé on hCG

(bet a- hCORE HERS d PHEC Sk PAHIVed (oSSt
(al pha- hC@acdcﬂr@iﬁdﬂlmGpﬁ phdyere ar&i arqr tnddary for m of hCG and pituitary

formof an hLH re fra nent.. t o‘lﬁ amssubunsl’t %,the a- subuni t

of hcd? is co ‘fa&f&y Et'nrl 1 06 ;?éf(re dues | oop

2 (resi duee_%iéh:’lkéél) mmsj dmmcﬂqzﬁwneslm&ﬁs BSLJ‘QZ)an,Trﬂe‘P%O, bmles,smtﬁﬁﬁx al so

has the r d. eltd t yhit. The
ﬁ’%t con % fﬁg&? f |de %r dV\'{S%%S) rhﬁthol d the no

bet a- subu ains SIX dISU ges whi Iecule
toget her whHamdaege i te Hondieleanvalatonerk el wre the TP 2 resulting in

ni cked hCG ,ithesdst as£08 ]_ee%ﬂmntzﬁ semls@im mg@fh&%fm@l@nd t he

seat belt region. Hence, a-core frag is.m SSI?{&S gﬁlentl re seatbelt
regi ontS noite ofC I'Grpta01 L hkg b%r%t%fs% %rﬁ?ﬂdjt‘%ﬁr?ﬁ
bet a- subunfdrms wa@g@srlétﬂetdmrb@wclm witlegimmdisipeeypeptkindewn t o be

exposed tq sqlyent and:) S a8l ShEREhAY PO 83585 Gy 72831
cleavages it its beta-loop 2 (residues 44-49) (nicked
hC@), hCG beta-core fragment which is derived from hCG

20 beta-subunit and is composed of residues 6-40 disulfide
bridged to residues 55-92 and containing trimmed
carbohydrate 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

25 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; roughtly loop 1(residues 9-40),
loop 2 (residues 41-54) and loop 3 (residues 55-92). The

30 Dbeta-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

35 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)



69 PCT/ NLO1/00259 result in biologically inactive hCG and many i nmunoassays
fail to neasure nicked hCG accurately due to di m nished imunopotency
after cl sw@ayges3in beta-1oop 2. Here we have shown that nR@baLOBI2SE] ect ed
breakdown 5 products fromloop 2 have inmune regulatory effects. In our
experinments peptides 4 (LQGV) and 6 (\919_PALP) i nhi bi ted shock conpletely,
whil e peptide 2 (LQGVLPALPQ, 3 (LQE and 7 (VLPALPQ accel erated shock.

In addition, 1. (VLPALPOWC), ;5 ( GVLPALP LPALP) .. .11 10
B P SRR OET 8 S bl
rex perd i mive as well as
in the ki i_ahi. hi | in f . actiyity. Thi iability i
kel at FTBcheRES ete:S Baeralidl Becattoi . o fous pepti des.
and the differ&sre wef bevs ehewathols NFERELdes FeECtRAC e G "ani no acid

resi dugs Qf-RelRNCEREADY P9 kel QainftlRS rétuldTordd T ctdd by human
| eukocyt e el astase are observe%ﬁ%nd t he e>53i st ence &f gj@ged hCG (and al so
Hy

anal ogous Mt PRG0S RS Iegd *hdRCY3t FF) Shel veral investigator
(lKar dana, illlgﬁb'itﬁdr keivck HR\DLetMingowdrilcopeparidem® (AIQEREPAIE Ssite are
al so co n en i i_ngl .eparaty iy

preparati ns({@r cind[jﬁG&Lrﬁ%‘&%qgggc%%%%&O%}r'ﬁdl5§%i;ltg'ldrl-{zen, 2000;
ﬁ:ol ei 25 DIOYVLERLEPBVC)L993) (CVBEA RSN Ge fof (AHERdRieptd déFDr tiei r

ono ous ng egRancy plray VarZavlL ulgat 1it,ate of the

pr egnggcy.(%\}ﬁdvel%l SO sHom%%Xtdr%a dwJCEIC)‘BIrrlE)Pidnati q%rr?; pepﬁ%be 11 W t h

r econbi nafiLAFIBALPADIA tsdhowashiist mumRe &lel G THRAMARTSFhl Ccd+ T

cell's 30 whidieRl0ns, peptddadk aensld a8 wadony nantcHeCRiare not. This
Chi o of f cct- I MERe ot 18 TIPS T 0Bl @b e TVE di 11erent parts hos
or jtgeir xfgiﬂmamgmi%r tihﬁ:lia{eiykmmmt@ﬁ]ﬁ tas threagregret ©5uch as 35
i 11gn, SRS OF SR B AR et A A A e ating
pepti des hefifeecsmmeshehormtiogys HexsO%e shihadvesedtiakine diromgnigio tarlhbove
nEntionedxesidues of beta-hCG beginning at residues 44, 45, 48 and

49 by human leukocyte elastase are observed and the

existence of nicked hCG (and also analogous nicking

20 residues) had been established by several investigator
(Kardana, 1991; Birken, 1991). Moreover, one or two
nicked beta site are also commonly seen in a single hCG
preparation as well as in LH preparations (Ward, 1986;
Hartree, 1985; Sakakibara, 1990; Birken, 2000; Cole,

25 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 CD4+ T cells

30 while alone peptide 1 as well as recombinant hCG are not.
This strongly suggests the need of additional factor from
hCG in order achieved this effect. These other factors
could be derived from different parts hCG or their
homologous that are known to exist as fragments such as

35 residues beta-CG6-40, beta-CG41-55, beta-CG55-92 and
beta-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



fragnents. Previously, we have shown that 60A-F2 (also WO 01/72831

PCT/ NLO1/ 00259 70 known as IR-P2 with anti-diabetic activity) does not
posses amwOosmmssk effects and even in sone case it accel PEENESI/@R | C
shock. So, it is likely that indeed the peptides (table 1.) used in the
septic shock nodel in 5 conbination wit’/A above nentioned fragnents from
beta- hCG have anti-chronic inflannatory (anti-diabetic) effects. Sane is
true for anti-EAE act|V|t These v pepti.de i nconsert to
mai nt ai n héhBY¥tadfs PnP@h gﬁ?&@ﬁﬁ&n&CF&vﬁ 8'eﬁpe§n@°$ontro
dlsbalanceﬁoebe%Oahh& Bhﬁ@kEeﬁf&be@Ibmbeewﬁnlﬁheebmen&asseﬁ$|s aut oi rmune
di sease an

te eases have revi ous
pat ent (VDgSgﬁéf and ghﬁs %h ii %pﬁlﬁ?ﬁtlonlﬁﬁa§w% ese%ﬁﬁﬁ%dgct|V|tles
have regukFheopgpéfifiest d tewwliendat e usrd ddophievecpmignehtsk evpedsés and are

presentsi nc)ﬁ%&ﬂgltgohaw:ﬁlhs Ay %H'o@fe’&s figReler ¢9eReet - hdeesul ts

with commerci al El epar ations erived from pr, @gqnanc urine even from
the singl @aé’@nﬁ‘@ftél shrpgdet dexideamatQiybdangt -si that hCG

is not onl gag@ REOEHCR Whiplagantas a@tlqurtyexmls@ ﬁ»latxwowy as well as

PBMC fron1non pr nan% |nd|V|du§I%Iand H%FH ?%h%% ual,s ,are.also able to

produce hCBSP oMY e &t GS5dd e Poduce by

pl acent a aﬂmmylenasye;ltreai andeltlos,pnetvem; [poss idoing ridiatd iNMRE acaddsd cefl so be

derlveq025 Bronhgggelgk %I eeiﬂ n E@%tgr %en%% f. varkggﬁinﬁ{%;eases
ﬁi SO i hPIy &G 6 3t

and its regu Fati'on’ i . roll fhese proteases.
Many pr ot eels§§a§|eea@hbwm mtb@-mdmatierfﬂ Iﬁ;maS@ISancenta serum and in

other parts of ytheRadyrans qne of- bheks Ry a%%l q@Hoob@lors 760ulng be 30
t he production of such i mmunonodul ati ng pepti Since . we have al so

observed i fPdgr Pekseti memd qatd Ap gt css NNP Fp &5 3¢di9s Bast egul at i on

of Dx-5 marlkgilatickyl %fﬂeeﬁ%or@bllelﬂaaet hindk sldepte ikRatirhese type of cells
do not ,_have only natur kille cel act i VIEX] but .are also.35 involved in

the redul atT6R°GF S5d Gt 5@7a§ﬁﬂﬁq a§lﬁﬁﬁﬁP€ &' Es 5SS (sait o,
2000) . For expitange ¢k hedldrogemaid vt He alsisuiltng mmnd:galnm@amaem s

response 0%r@B%E%%Qons derived from pregnancy urine even from the
gsingle commercial manufacturer.
Number of studies have shown that hCG is not only
20 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
25 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
30 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
35 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



presenting cells (APC) |ike ntrophages, DC, and other |ynphocytes

popul ation. In addition the strong cytotoxic WO 01/ 72831 71 PCT/ NLOL/ 00259

activityvwdoNMRssel | s especially pan-NK cells contribute POTANR&1/600250 bition

of tunor and tunor netastasis without inducing significant toxicity (Arai,
2000) . Such i nmmunonodul atory effect is’lal so observed by neutrophils 5 which
are involved in different pathological insults such as sepsis. Not only

are these cells crucial cell po ul ati Whl ch b“eil?ls%l nnat e, .r esi stance and
acqui red AT Htedidt S PR EPY e in
driving T-weeldhdagthiteisposns est chum Iayndartum rn&ﬁidsyta]s)lé hﬁInlgjsuuAPC agai nst

the intracel] ul ar or.gani Tat ed 200 , in gnancy the cross
tal k nediat r’eédl %ﬂc @ﬁanla’l 2e )cr?Snlg lgystem deci dual

i mune sywmmmnmbdukqdimm asﬁféa,m@ts carilsmdlh%@edléoy grentti bl s bet ween
mat er ngl ﬁ%%é}?taﬁé I%@kgﬂx}é@aﬂ@ & 1 SAAACTI NG SYSY £IBL X Pes Shgle, due to

NVPF and et us percelved, as a successful allograft and
successf ulapareriie dfek orihe® Hete e HakerHHC kM T3l fetus are al so

opti mal | y d4puno- Ot et Befdadps om@awrke@:g@me tdu@adsqliteadi nf ecti ons.
20 I'n additi.on, |nth| atent 1 |cat av shvvnthat ertaln
pepti des (Sich BRIAA! iRy T V%?S %a%%?lr D ettiveS on the
area at riisk d:@iv1mgrﬂf'm@élbnhoé;m mbbdsmsms qhﬂma:tcﬂey L@wmml | er

i nfarcted ea Sone_ins C TS bagic infarcted.
These Bre %H%'%%HEA%Q F9aE3°th k? elgii/];e&ge l?gfae t] g‘;}#@rﬁ activi ty in vivo.
It is inpdaent. 3o, ndteinhapredoancy e@u@dlw?eﬁh etk anedbdes@ Pent i oned
peptides shpved 11651§cc¥' %ﬁétda@érx%P%dw@iﬂeféﬁéﬂemmg@i&%Pal ef fect,

there is a possi |I|ty hese 30 peptides, have (gl so effect on bl ood
coagul at i oHTEyRE e‘?ﬁswfﬁe@%qiyt“é?ml%ﬁ%"ctivl%‘?ﬂool? HEP 2 2rt 3% n horol ogy

DFL VST, ARG iy St s bol ol o b ) e

Pmdgl %C%‘gn%r%'ﬁf%té?rp?/e (S%I‘gn%f %ﬁ?’l’—éﬁ‘n W&@%%laar@%h? ar Qtl olnst hi s
mamalian fetus perceived, as a successful allograft and
successful parasite and on the other the maternal and the
fetus are also optimally immuno-compitent for protection
against threats like infections.

20 In addition, in this patent implication, we have
shown that certain peptides (such as VLPALP, LQGV,
VLPALPQVVC, LAGV) have protective on the area atrrisk for
infarction. In addition, peptide LQAV showed smaller
infarcted area but in some instances the area was

25 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

30 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 CAO model we see a

35 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

vagcular incident (CVI), circulatory diseases of the



al so suggest the sane protective effect of NMPF in other organs as well in
circulatory rel ated di sease. Exanples of such diseases are (but not
limted v ovexsebral vascul ar incident (CVI), circul atoryrdideas@sof the
WO 01/72831 PCT/ NLO1/ 00259 72 brain, retinopathies (such as associated with
vascul ar diseases |ike diabetes), cir@ulatory diseases of pregnancy,

t hronbosi s, atherosclerosis. Since NWF has a i nmunonodul atory effect and 5
protective effect on CAO induced infarct, it .can alsqg._be used in instances
wher e t her&did i@?%’foﬂadwllﬁ%o@uc@l ra&uaeﬁﬁoc&‘&ai%@a@m%ﬁ 0 et e in oxygen
supply (hyvipedss 1Ekalietetress )(,buti mail ddaniyt ed se@)seangifogr aphy

procedures, PTCA  _(cqrona hyp QcC nd 10 stenosis. WD 01/72831
PCT/ NLO1/ (?Bsfgéqaf?$| g:lﬂreorﬁ%%seln%s'%%ﬁqgegoes c%%gﬂeﬁassa figure shows macrosphere
GPC 300 A chr érmxcey ARBRBHhaiVRE irPregmpdu lsdeslve effincde 386 ected 5 areas
wer e f%acfgﬁgjl’lfé&'h\xivé“'\@:féc%mbp@ Ul &5 aRPanAidoL , Wid ledpDl B ate wei ght of
>25 kDa, -2 which elutes apparently with nol ecul ar wei ght between the
25k Da- 6k Dateedarigt NWFH-aG@#F SRt de L pat emtdly I t]‘r?‘”hthlétﬁﬂc' ar weight <

6k Da. ]-}0 %Mﬁ%io@i%idﬂ@&émwcﬁphﬁ{y@&@ﬁﬁﬂy chrﬁmat ogr?m ofd
NMVP- 3 fraction optai rom macr o ere C .300. A columm. Three selecte
areas wer e{hﬂpﬁ‘flia&n'edr’kﬁexarm%% FE \Aﬁ?l{:]un récftij'%gnlgcpepgarteoﬁt 1§ T FHotecul ar
wei ght 15 eiawin 2000 B0, DacarnshdiyPF-1818 e pmsabpaemid with

nol eculltoar ei hsgilower than 300 Da (figure 2.). Al fractions were tested
for anti-shoc ac%'lvity. Figure 3: This figure shows that PBS-treated
BALE/c mce 20 succunbed to shock fromday 1 after high-dose LPS
injection, with lower than 10% of mce alive on day 5. In contrast, 100%
of the mce treated with NVMPF from source Pregnyl, or its fracti onsNVPF-1

or NWVPF-3 obtained from GPC 300 A columm, were alive on day 5 (P<0.001),
whi | e



25 groups of mce treated with NVWPF-2 from source Pregnyl or

Dexanet hal sone (data not shown) denonstrated around 25% of survivors. Not
al |l commy@oar28hCG preparati ons showed NWPF activity; foPCENEMIRSINVPF
fromsource Profasi showed only partial anti-shock activity (around 40% 30
survival). Figure 4: This figure shows7anti-shock activity in a pretested
active batch resided in a fraction NWF-3 and thereof derived NWMPF-3.2
fraction mhlch i nhi bit _shock 35 even after 24 hrs. and 36 hrs. of shock

i nduct i on. FIFUrgbPeeBASi n all mice treated with NMPF-3.2 fraction al one,
septic shock was inhibited and they had sickness scores |ower than 2,
while this anti-shock activity of WO 01/72831 PCT/ NLO1/ 00259 74 NMPF-3. 2
fracti on vwesgundi bt tediw fhghiPFsBods hWPFeSpRBerérentn®od Al one accel erat ed

shock and the treated mce e h PB d mce. 5
Figure 5: %%rom?tg re"s omgMg%c %gp ¥E?G§é§%b%‘afﬁ?%%a%%g§é§1of pool ed
NVPF- 3.32 amneammwese3fraattboasedfrMMPFrlswhx¢hn@$uéespaegﬁaﬁnylur|ne

(Contain'nal@ﬂtholébgfgraﬁgaghEy&f J@gskﬁaQUﬁﬁp§h§w§hzéﬁteiﬁ@egat'0 bet ween
fracti on NWPF-3 .3 is around 1:2.2 (see 10 text). Figure 6:

Thi s f.gur@p@%ﬁqst%ﬁcwbEBh@@éeeﬁtﬁﬁo%@lﬁhFohﬁf%@?an¥6? 56%P@d6kR@F 3.2 and

NVPF- 3. 3 fizagtimps-3fwRiM-Ao8i agksvepPeranylybaieh fiebatal akngenghanti - shock
15 act|V|ty) This figure shows that the ratio between fraction NWVPF-3.2

and NVPF-3°3°%82around 1:3.4 (see text). Figure 7: This figure shows
macr osphere GPC 60A 20 chromat ogram of pool ed NWPF-3.2 and NWPF-3. 3

fractions _fromagti e b ( Ly a ck activity).

Thi s flgurel%%omsgthgﬁ thQQX% gﬁg?me§88£§g§h€?%nakﬁPéag 2 and NWF 3.3 is
around 1: Iclisewategrym 2§ MMupefBactThps ebgaivedhbusmlPScragnbeye
prO"ferat@@@ 960 ﬁpbsmeﬁﬁte§hré@tgeﬁ%5téada%®55 GEremagtiysnByegny!

bat ch, NWPFE- P é are able to decrease LPS stinulated proliferation as
conpare t oNYPE- Fén@hlﬁhde965§Fh%PPQH%QtIXhB%ngW%F@FB%FEaW?yghﬁh|bltory

ef fect 10n bESyeEhMbabedoo Da and NMPF-3.8 elutes apparently with
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

20 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

25 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%

30 survival) .

Figure 4: This figure shows anti-shock activity in a
pretested active batch resided in a fraction NMPF-3 and
thereof derived NMPF-3.2 fraction which inhibit shock
35 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 sickness

gcoreg lower than 2, while this anti-shock activity of



30 proliferation. Figure 9: This figure shows NWPF-A (APL) accel erate LPS

i nduced proliferation, while this proliferation is inhibited by

anti-M Fava oMvBBt G-. 35 Figure 10: This figure shows that PCOWLAGIREU] ar

wei ght fracti on(NWPF-PG3) from active Pregnyl batch (NWF-PG) as well as
conpl ete NVPF-PG+ are able to inhibit KVPF-A accelerated LPS i nduced
proliferation. WO 01/72831 PCT/NLO1/ 00259 75 Figure 11: This figure shows

t hat NVPF- PG _(non-active Pregnyl  batch). and, NMPE-A_or i i nation
(synergistwygFF§)2i%Eﬁ@gégnLﬁégiﬁHH&E&%ﬁ oWFggrgﬁggﬁﬁ'g'wﬂyﬁgqg' F- PG*

i nhi bits thiresapmehif eiaheoncsaierasednshockl Endsékef tgented- SiceFi gure 12:
This figureg.sho h - C r S_.k,nduced proliferation sane
as NNPF-PG@}éah%?gﬁi%%fygggth%%t?gg ?%gétgghg%ggétically i ncrease
proliferation and this increase in proliferation is inhibited with

NVPF- Kbs or phNVRE=PS" . Thi saddiiihren shiIVEFmkl raRe hNVRFoIBE” soayner gi stical |y
decrease LPSTinduced prolifération. 15 Figures 13-15: These figures show
dose depen8BHPTEE06TEAd °t6®OLEAPYEFTRI-Bi N¥EFs Gt 3o f- TRIVBES on LPS
and PHA/ | Exrdmi F?u@ed tpﬁ«aieisfc@fza@ix@gnahchWimol(@toemaﬁmmg septii-c shock
patient. Sa ect. S,0 rved.in_nmedium ndi tion l.one._ .20 Figure
16: This fPghr ?ﬁ%ﬁg%%g'ro &r 6 18PC%60 Owgh%%ﬁgt%6?5%F%ﬁ%b%ﬁ&§?efh?ee
sel ect ed afeastweneNMPFadt.i2opate IMPEOA-. Bl iwhiagieusldutle® .@pdaeent |y with
ol ecubar weight of >10 kDa, 60A-F2 which elutes 25 apparently with

mol ecular wei ght between 10 kDa-1 kDa and 60A-F3 elutes apparently wth
nol ecul ar weight Iower then 1 kDa. All fractions were tested for

anti - shockpaghiri Y. Thigur ghife Hhbwsf nBlen® we G2l Fwper dex chromat ogram
of 30 c-hCG 100 nL fractions were collecte gégaction [-VI1) and al

fracti ons GEFETPESEEE™ Gf BROLesh MR act-ivi F§ure 218 T3ROS gure shows
Q25 Super dgxothnhefBbegiam Ferdhiyls batchmegioait sindgiamey amtiirehidcsm heal t hy
Ind|V|qya|%btivity). This figure 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

20 chromatdgram 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 1l:1 (see text).

25 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 syﬁergistically inhibitory effect on LPS stimulated

30 proliferation.

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

35
Figure 10: This figure shows that low molecular 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 proliferation.



35 100 nL fractions were collected (fraction I-VIl) and all fractions were
tested for anti-shock activity. WO 01/72831 76 PCT/NLO1/ 00259 Figure 19:
This figweostsss that in vivo treatment with LPS i ncr eaBedNMFoRsoduct i on
as conpared to PBS treated mce, while Peptide 1 treatnment after the shock
induction inhibited MF production. N&§ effect on MF production was 5
found in mce treated wth Peptide 1 alone. Figure 20: This figure shows
that after restimulation wth LPS in vitro, splenocytes fromLPS treated

m ce have a greater capacity to proliferate in vitro as conpared to 10 PBS
treated mEgyued 11:1e o her £ hgage %@@ow&@smmmew&mmwﬁvé and

LPS+c- hCG tre m.ce sh acity t lif t
conpar ed t a{ t‘f]?ea?’%(g\l\@g%}fa O]Fn 0. g?\ﬁbjcﬁlﬁje?rléngesol ErEPIS ?Lgugegs
proliferat (sama\aglsjtbseallbyl) | Inoresse reRds etinaiddd FBSplilEethicmde 1 or
c-hCG ¥ al one, . Fnghh epid: Jﬂml UL £ ﬁpﬁf ] fgf @15&% égsglfg ation

spl enocytes fromin vivo treat e m ce er ent oses

vitro. 20 MIBufeco2fiqnre $iQJlre shows that the shock inhibitory
activities (c-hCG peptide 1, peptl de 4 and pept i de 6) i ncreased the
expression_of CD80 nol ecul e as co %JtGO PBS+LPS control
group, whef &34 ®i hodi tﬁl?:l%ffé%’tlrﬁ/a%h%‘%eﬁ’/%ﬁ M h- e?)?? CEALRT chP

accel er at eﬁndﬁd‘aé@kprd?lQﬂé:@a’QBoﬁSsaﬁéleae fpBrecshovhilewicyt onetry anal ysis
on spl s.fromtreated BALB/ c_ m ce,- 30. Fi 2 These figure show
that hES st iB: HOG BE e 0" Y83 ALPRU T LD HICCErTS BAA | Rdtesron

dose- depenaedt thisciferasecatni proyifergtiam) ;LS\Nhlﬂllebn’Oe@fWEb]tl was

observed i c t ;ty d Stk VLA Gx 2

(L oon pac P ED op e g AT A b e e et on
c-hCG V (fégaeeIssyicappl e%gqs@cfr?mmsﬂ@@@@gpmllferat10n

15 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.

20
Figure 16: This figure shows macrosphere GPC 60A
chromatogram of c-hCG. Three selected areas were
fractionated, 60A-F1 which elutes apparently with
molecular weight of >10 kDa, 60A-F2 which elutes

25 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
30 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.
35 100 mL fractions were collected (fraction I-VII) and all

fractions were tested for anti-shock activity.



Mor eover, addition of peptide 1, 2, 4, 6 and fraction c- hCGV in the
presence of hCG also did not show effect on luciferase activity induce by
hCG i tselWof/iagare 31). 5 Figure 32: This figure shows thRCTNREYV@25%8S
noderate inhibition of |IFN-gamma production found under Thl polarisation
conditions with 60A-F3 (c-hCG and rhC8 alone, while the outgrowth of Th
cells was conpletely blocked with the conbination of rhCG and

60A- F3(c-hCG . 10 Figure 33-34: These figure, show that anti-CD3, stinmul ated
spl enocyt &L 9156 NOD RFite £HEAFedShPYH InEE? VB0 FAHAV e -3 mal | er

capacity topprohbfessie ﬂdf‘F‘éﬂJié@tﬂciﬂ'&ﬁ hes nBsipa 584 enecytest £& 9 §0A- F3
(IR-P3) and rhCG 15 treated m ce showed a higher capacity. to proliferate

as conpar®tceo vhelPESpiEdcel EEPREBENHI RELRETEHYS WReFE 1BBACEBPPR-P3) in

combi nat i opy Lheosank, desseasenimIprorbdeselb@nyas c-hCG
and 60A—FID?¥$§£E§QG%¥?S%?§Q%4).oNbde?ate ef fect was ?ound in the anti-CD3

20 stirful afedngronhimeeat F opabed spiehoRsPesde rbni bO2EF2 treated NOD ni ce.
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 25 induced by PLP+PTX In addition
figure 36 Ehowset he: Bhiecfighrerehdowenthat afeerwehtEnRbE-4ad 60A- F3

fraction from c: LN o Ln REeLLUssi,§ which
is a chronW%g%i%gégznn%ggFofo%ﬁgﬁﬂsgitﬁ% €é§%2?€%8 %éégé%la?%% Rave

PCT/ NLO1/ 08259eiteAncapaunoyeyul protidbtateabhevotrdeas vabheafedntobet a- HCG
capabl e of gul atjng Thl and/or, Th2 cell. actiyi . I nor egul at or
accor dihg ?%chﬁ?ﬂ#ﬁgcgbﬁﬁre8n5£%? %%%%Fa??%%’d%%%%??%%téglrggﬁ

di fferentiabEepepB8iddnli snunopegutBCErVatceateédgntoeckhowed gapabhe of

rotecting a nouse against a li | ysaccharide _induced _septLg shock. 4.
Kn innuno?@bﬁ@%?o?aﬁ EoFdi b Pﬁgggg?%? €1 3% 3D bt ?ngﬁ?gik$on1nicked

bet a- hCG ot rbgtadceprth€G mice. No differences in LPS induced
proliferation was observed in mice treated with PBS,

15 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.

20
Figure 22: This figure 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

25 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.

30
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

35 (VLPALPQVVC), 2 (LQGVLPALPQ), 4 (LQGV), 6 (VLPALP) and

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



5. An imunoregul ator according to anyone of clains 1 to 4 which conprises
a peptide having an am no acid sequence MIRVLQGVLPALPQVVC or functi onal
fragment voo 01/7288ct i onal anal ogue thereof. 15 6. An i nmunoP€DULAL@R59
according to claim5 wherein said functional fragnment conprises an am no
aci d sequence LQGVLPALPQWC or functi®@nal anal ogue thereof. 7. An

i mmunor egul at or according to 6 wherein said functional fragnment conprises
an am no acid sequence 20 VLPALPQWC or LQGVLPALPQ or functional anal ogue
thereof . MProVeimaitegttator RIS ny to i Fdnerafhiosasd

functi onalpdd-agnaDts 6O PFd SEScANHLAMAMAY ACdd SRAURHE Esh M RAERQOT 5,BVLPALPQ
or GVLPALP or VLPALP or QWC or PALP or LQGV or. MTRV or WC or MIR or LQG

or functi orttiDerafal dgueyher Byiucy b ¢emiints | Uat@tractbrding to any
of the preceding clains wherein one or nore am no acids have been
repl aced by an al ani ne residue. 10. An inmmunoregul ator according to clains

8 or 95 3CFlupubl ¥ of Tipkot gy homusthalgaiie avas pepdpyatsacchari de
| nduced Seiﬁ{}}lfr%fi{fég}( S fabelfiva Yrodper ddreilala Al e MiiDe

Encephal i tTs e sclerosis. "11. Use of an Immunoregul ator according’
t o anyone wflawrisdtneorn-dondbriehe priodueid o ofcah@hardedecit¢Eal WO

01/ 72831 P 01/ 9 it one f t

i mrune- ne ﬁ;‘é’g%c ]‘Nﬁgf)gd%}zg ‘i@@fﬁ%ﬁﬂéc%%r I%g@%ﬂ%ﬁ%%@%mﬁ%ﬁ%% sai d

i mune- nediatlesd di stor dene complp i s@Esi ahrohi chChfdradmeldion3 (stlt®Ghs 5

di abetges, nultiple sclerosis or acute or chronic transplant rejection. 13.
Use according to claim 1l wherein said i mune- nedi ated di sorder conprises

acute i nfl|riymte 033-34ichTlasse sepgice oshanapiwyt st L-Ghdckt onubhyped - acut e
G- e B Sr He AR TLEE BUTOL T ArNE: df Saate, ehch &S’ Teyst eni ¢
| upus er yther@at Hssta Dret heap@t Dt @ ad tird1i Seratdd. itlseiaceording to claim 1l
wherein Safé&éﬂg%%g}e, splenocytes from 60A-F3 (IR-P3) and rhCG
15 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-P1)
(figure 34). Moderate effect was found in the anti-CD3
20 stimulated proliferation of splenocytes from 60A-F2

treated NOD mice.

Figure 35-36: These figure show the effect of 60A-F1 (IR-
P1l), 60A-F2 (IR-P2) and 60A-F3 (IR-P3) in EAE model

25 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).



15 nedi ated di sorder conprises allergy, such as asthma or parasitic

di sease. 16. Use according to claim 11l wherein said i nmune- nedi ated

di sorder wonpriasdes an overly strong i mMmune response di r eeCRYLAGERFSt an
i nfectious agent, such as a 20 virus or bacterium 17. Use according to
claim 11 wherein said i mune- nedi at ed’8di sorder conprises pre-eclanpsia or
anot her pregnancy rel ated i nmune-nedi ated di sorder. 18. Use according to
claim12 to 17 wherein said 25 treatnent conprises regulating relative
rati os and/or cytokine activity of |ynphocyte, dendritic or antigen
presenting cell subset-popul ati ons |% Addeated individual . 19. Use
according to claim 18 wherein said 30 popul ations conprise Thl or
Th2, or DCL or DC2 cells. 20. Use according to anyone of clains 12 to 19

wherein saj d i mmngy %&E&emdﬁ%@aﬂ%ﬁ eI+ BbIE Brd actl on
derived thereof. 21. ‘A pharnaceuti cal %m ti

n for treai ng an
i Mmune- nedﬁ’%‘%%ﬂ*%@s%@ﬂ@?l%o%r¥%$‘hjga%+ﬁ$ h PR ﬁt%l? Jord| ng to anyone

of clains gded By 22. A phar rraceutl cal conposition for treating an

i mune- nedi at ed di sor der co ]g an active corrp ent WO 01/ 73831
PCT/ NLO1/ 06259 80 %t%ﬂrﬁ%‘P Lﬁ'?%%‘?é/lr?%t%%ocf Mok FRRSEEpabl e of
prot ectsi N & rﬁiﬂdl@:eatagﬁgnﬁénarhtpopoday]sa@nflﬁerehetlarducnd septic shock or

di abet es or Experipental Auto- ne Ence I| S i pl osis. 5
23. A nethod for t féaﬂ“ﬂ‘én%e? %Or et &t & 2&? |s(%)réder t P ga %]ﬁ
subj ecti npAnpartaatihg &reatsentgainst ad lip‘azsctﬂm@cq:mmn egul at or

according t 0 C 1 to 10. 24. A nethod according to claim23
wherein sallgd&g%d Q%%Q%eré@ag%rl ses diabetes. 25. A nmethod according to

clai m 23 wherei n s dimmisordenl 2ormpricecrdpsito 2B LM hetPodl according to

a”é /O”ﬁ) of oi5i 2l 1524 BForkOnibMELNBEL SONBET St NBE£0UbAEI ROGr el ative ratios
an
5. An immunoregulator according to anyone of claims

1 to 4 which comprises a peptide having an amino acid
sequence MTRVLQGVLPALPQVVC or functional fragment or
functional analogue thereof.

15 6. An immunoregulator according to claim 5 wherein
said functional fragment comprises an amino acid sequence
LOGVLPALPQOVVC or functional analogue thereof.

7. An immunoregulator according to 6 wherein said
functional fragment comprises an amino acid sequence

20 VLPALPQVVC or LQGVLPALPQ or functional analogue thereof.
8. An immunoregulator according to claim 7 wherein
said functional fragment comprises an amino acid sequence
VLPALPQ or GVLPALPQ or GVLPALP or VLPAﬂP or QVVC or PALP
or LOGV or MTRV or VVC or MTR or LQG or functional

25 analogue thereof.

9. An immunoregluator according to any of the
preceding claims wherein one or more amino acids have
been replaced by an alanine residue.

10. An immunoregulator according to claims 8 or 9

30 capable of protecting a mouse against a lipopoly-
saccharide induced septic shock or diabetes or
Experimental Auto-immune Encephalitis/multiple sclerosis.
11. Use of an immunoregulator according to anyone of

claims 1-10 for the production of a pharmaceutical



15 cytokine activity of |ynphocyte, dendritic or antigen presenting cel
subset - popul ations in said animal. 27. A nmethod according to claim 26
wher ei n a0 di/78abset - popul ati ons conprise Thl or Th2, or BCI/Noo1/@C® cells.
20 28. A nethod according to any one of the clains 23- 27, wherein the

i mmunor egul ator is used in conbination’” with a targeting agent, such as a
nonocl onal anti body, for controlled and/or |ocalized delivery. 29. Use of
an i mmunor egul ator according to any of the 25 clainms 1-10 for the

nmanuf act ureEIC R WedR cEPenEle orTedigiRitatthPa FErdrovEREtAEdor circul atory
di sorder, dikopdticul ar a pregnancy rel ated cardi ovascular or «circulatory
di sorder. 30. A pharnmaceutical conpasition fqor nodulatjng a 30

car di ovasctd ar orqﬁ?(ﬁﬁ%ﬁ%é%pQHERnQﬁﬁ%mi%ﬁ ?#?ﬁﬁfﬁaﬁ£qﬁwgﬁﬁﬁhcy rel ated
cardigvasqwé@&a@éd?&igwwaé@rgombﬁimékwchr@@ﬂ@riﬁfl@mmmti@mun@m@@ué@tor
according to .any of t . ¢l ai 1-10. 31, A nethod for nodul ating a

car di ovasc aal?eo?SSSm%lﬁ:]ﬂJr%t%%%/e%?%%sF err,aclnrl]t%a?]?i%lg %1%1% pre’gngncy
rel ated carahswbscul sejectidncul atory di sorder, conprising subjecting an

animal to {featne i one, . tor. qﬁﬁﬁ ing to any of
t he clainsialio. U&?%ﬂé%Eé%ﬁi%gg%tfﬁﬁtﬁﬁ?ggggggg%#ﬁﬁg%%?ho 19%? diagnoging
a pregnancyededig@dlisomdet- aearat e deoreetknf ke htonr eSeeh apPsi a, or
ot her i Mmue: BdhAat £40hs 0581 c CORPEL SHAThHFSE BL HERE OOt Handp1 $88P! €,
preferably a urine or blood sanple, the relative 5 ratio of a relative

| ong- cWai EpEpEFHeversus a relative short-chain peptide, said peptides
derivable f4om breskdowosadiketvs HIG 1831 AvietdDg Seodr thifighd o cl ai m 32
conprisingP %ﬁter$1$in$ éhe relative ratio of a relative long-chain 10
pepti de vePRUsAEeT eFAFPHRCEnOPTRLHETH PRPPT HETHRT | eI TOm Breakddwn a
pepti de hasyaigerahc ahiypos actdt Bempienees M RV EALPQU L rBdis A et hod

accor di ng iQ.C|alqh§§ g%@%féfngaéélclaim 11 wherein said immune-

15 mediated disorder comprises allergy, such as asthma or
parasitic disease.
16. Use according to claim 11 wherein said immune-
mediated disorder comprises an overly strong immune
regsponse directed against an infectious agent, such as a
20 virus or bacterium.
17. Use according to claim 11 wherein said immune-
mediated disorder comprises pre-eclampsia or another
pregnancy related immune-mediated disorder.
18. Use according to claim 12 to 17 wherein said
25 treatment comprises regulating relative ratios and/or
cytokine activity of lymphocyte, dendritic or antigen
presenting cell subset-populations in a treated
individual.
19. Use according to claim 18 wherein said subset
30 populations comprise Thl or Th2, or DC1l or DC2 cells.
20. Use according to anyone of claims 12 to 19
wherein said immunoregulator comprises a hCG preparation
or a fraction derived thereof.
21. A pharmaceutical composition for treating an
35 immune-mediated disorder comprising an immunoregulator
according to anyone of claims 1 to 10.
22. A pharmaceutical composition for treating an

immune-mediated disorder comprising an active component



rel ative | ong-chain peptide conprises an am no acid 15 sequence LQGVLPALPQ
or GVLPALPQ or VLPALPQ or GVLPALP or VLPALP. 35. A nethod according to
claim 32w 0B8&8sherein said relative short-chain pepti dePCDNpOi/@s9 MIRV or
MIR or PALP or QWC or WC, or LQGV or LQG 20 36. A nethod for diagnosing
a pregnancy related imune-nedi ated d¥sorder, such as pre-eclanpsia, or

ot her i nmmune-nedi ated di sorder conprising determning in a sanple,
preferably a urine or_ blood sanple, the relative ratio of a septic shock

enhanci ng QRERITFE A SN  SEpTaE Y2 5™ e FadiGhy FRAR R, O%ai d
pepti des haidigdeniy abludd agdineak o gipdistsrddtEridie indwmidwd for

di agnosi ng a _pregnan rel ated . i mune; nedi.ate i sgr.der., such as

pre- ecl an%"sﬁpﬁl%?sqﬁdﬁ{ror i%ﬁtef‘?ed?ra%@?eﬁ%e ea?l cs‘t‘bun%cerlsr?r?lllgnedet ermning in
a 30 sanplencqpteflerald Amal wipee sorldytapoics sanpl e, the relative ratio of a
di abet es anci ng, peptid [ Kol Ccr 1] ept | ai d
pepti dgs fg}r'ng der%i \Wé%heofr%o‘raﬁ %fe32k1$£%%%ﬁ%bmé%% ﬁ%ﬁl%&d)?réeogﬁ%eff or

di agnosi ngeanmoar iy st ert dis ardenigsl donprisAgemeterit thg in a

sanpl e, prefanably airﬁfﬁdﬂk?réﬁulé’é&no%%%ﬁgg{ the 418} aldyeratinigé a heart

failure enhanci ng peptide versus a heart failure decreasing WO 01/ 72831
PCT/ NLO1/ 0028D 18D- peptide, said peptides being derivable from breakdown of

beta- HCOG 8P. A ngf ety S@lediny @ dIHUNIEoHatdim LONPpri si ng
determ ni g%ést her%geutl C ,effegqtl,%; an 5 i mmunor egul ator by subjecting an
ani mal pr PFFHFPIRT YRS et es to a peptide conposition or
fraction jhereof,n angtidsl efdbdrdichd s develw@EMhafeid adetds in  said
animal. 40, A n§t hod for, sel ecti ng an i mrunor egul ator 10 conpri si ng
det er mi ni iy IHFHPSRTRI BFF 2T %N i mmunor egul ator by subj ecting an
ani mal prong. to shrowetthghsaoforskipig tshogk dme apeptdides cohposi2d on or

fraction tferaef, and. def er i niag.idie; SPVELOMEAL Sl 1 58RI/ Shock in said

15 cytokine activity of lymphocyte, dendritic or antigen
presenting cell subset-populations in said animal.

27. A method according to claim 26 wherein said
subset-populations comprise Thl or Th2, or DCl or DC2
cells. . . , “

20 28. A method according to any one of the claims 23-
27, wherein the immunoregulator is used in combination
with a targeting agent, such as a monoclonal antibody,
for controlled and/or localized delivery.

29. Use of an immunoregulator according to any of the

25 claims 1-10 for the manufacture of a medicament for
modulating a cardiovascular or circulatory disorder, in
particular a pregnancy related cardiovascular or
circulatory disorder.

30. A pharmaceutical composition for modulating a

30 cardiovascular or circulatory disorder, in particular a
pregnancy related cardiovascular or circulatory disorder,
comprising an immunoregulator according to any of the
claims 1-10.

31. A method for modulating a cardiovascular or

35 circulatory disorder, in particular a pregnancy related
cardiovascular or circulatory disorder, comprising
subjecting an animal to treatment with at least one

immunoregulator according to any of the claims 1-10.



15 41. A nethod according to claim39 or 40 wherein said therapeutic
effect is further neasured by determning relative ratios and/or cytokine
activityvwool/jasphocyte, dendritic or antigen presenting B€I/NL01/00259
subset -popul ations in said animal. 20 42. A nethod according to claim4l
wherein said therapeutic effect is f utkt her neasured by determ ning enzyne
|l evels in said aninmal. 43. An i mmunoregul ator sel ected by a nethod

har | cal

omposi {1 GH compy (T T T O ibr™ AECSFA G (O L1 Hfn 43
immune-mediated disordexr, such as pre-eclampsia, or other
immune-mediated disorder comprising determining in a
sample, preferably a urine or blood sample, the relative

5 ratio of a relative long-chain peptide versus a relative
short-chain peptide, said peptides derivable from
breakdown of beta-HCG.

33. A method according to claim 32 comprising
determining the relative ratio of a relative long-chain

10 peptide versus a relative short-chain peptide derived
from breakdown a peptide having an amino acid sequence
MTRVLQGVLPALPQVVC.

34. A method according to claim 33 wherein said
relative long-chain peptide comprises an amino acid

15 sequence LQGVLPALPQ or GVLPALPQ or VLPALPQ oxr GVLPALP or
VLPALP.

35. A method according to claim 32 or 33 wherein said
relative short-chain peptide comprises MTRV or MIR or
PALP or QVVC or VVC, or LQGV or LQG.

20 36. A method for diagnosing a pregnancy related
immune-mediated disordei, such as pre-eclampsia, or other
immune-mediated disorder comprising determining in a
sample, preferably a urine or blood sample, the relative
ratio of a septic shock enhancing peptide versus a septic

25 shock decreasing peptide, saild peptides being derivable
from breakdown of beta-HCG.

37. A method for diagnosing a pregnancy related
immune-mediated disorder, such as pre-eclampsia, or other
immune-mediated disorder comprising determining in a

30 sample, preferably a urine or blood sample, the relative
ratio of a diabetes enhancing peptide versus a diabetes
decreasing peptide, said peptides being derivable from
breakdown of beta-HCG.

38. A method for diagnosing a cardiovascular disorder

35 comprising determining in a sample, preferably a urine or
blood sample, the relative ratio of a heart failure

enhancing peptide versus a heart failure decreasing
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peptide, said peptides being derivable from breakdown of
beta-HCG.

39. A method for selecting an immunoregulator
comprising determining therapeutic effect of an
immunoregulator by subjecting an animal prone to show
signs of diabetes to a peptide composition or fraction
thereof, and determining the development of diabetes in
said animal.

40. A method for selecting an immunoregulator
comprising determining therapeutic effect of an
immunoregulator by subjecting an animal prone to show
signs of septic shock to a peptide composition or
fraction thereof and determining the development of
septic shock in said animal.

41. A method according to claim 39 or 40 wherein said
therapeutic effect is further measured by determining
relative ratios and/or cytokine activity of lymphocyte,
dendritic or antigen presenting cell subset-populations
in said animal.

42. A method according to claim 41 wherein said
therapeutic effect is further measured by determining
enzyme levels in said animal.

43. An immunoregulator selected by a method according
to anyone of claims 39 to 42.

44 . A pharmaceutical composition comprising an

immunoregulator according to claim 43.



