1 USE OF | MMUNO- REGULATORS FI ELD OF THE | NVENTI ON The invention relates to
the field of inmmnol ogy, nore specifically to the field of imune-nedi ated
di sorders such as allergies, auto-imune di sease, transplantation-related

di sease or inflammtory di sease. BACK ND OF THE | NVENTI ON The i mmune

syst em produces cytoklnes and other hunoral factors to protect the host when
t hreat ened HAE OFIMMUNOREGHEATORS ni crobial invasion, or injury. In nost
cases this conplex defence network successfully restores normal honeostasis,
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of innate (effected by nnnocytes nacrophages, gr anul ocyt es, natural kKiller

cells, mast, cellgac ﬁwhﬁ@ﬁ @cute phase proteins, and such)
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immunological medlators may actually prove deleterious to

the host. Some examples of immune disease and immune
system-mediated injury have been extensively investigated
including anaphylactic shock, autoimmune disease, and
immune complex disorders.

Recent advances in humoral and cellular immunology,
molecular bioclogy and pathology have influenced current
thinking about auto-immunity being a component of immune-
mediated disease. These advances have increased our
understanding of the basic aspects of antibody, B-cell,
and T-cell diversity, -the generation of innate (effected

( by monocytes, macrophages,'granulocytes, natural killex
cells, mast cells, yd T cells, complement, acute phase
proteins, and such) and adaptive (T and B cells and
antibodies) or cellular and humoral immune responses and
their interdependence, the mechanisms of {(self)-tolerance
induction and the means by which immunological reactivity
devélops against auto-antigenic constituents.

Since 1900, the central dogma of immundlogy has been
that the immune system does not normally react to self.
However, 1t as recentlj become apparent that auto-immune
regponses are not as rare as once thought and that not
all auto-immune responses are harmful; some responses

play a distinct role in mediating the immune response in




general . For exanple, certain forns of auto-imune response such as
recognition of cell surface antigens encoded by the major histoconpatibility
conplex (MHC) and of anti-idiotypic resp$nses agai nst self idiotypes are

i nportant, indeed essential, for the diversification and normal functioning
of the intact imune system Apparently, an intri cate system of checks and

bal ances is rgéine bet ween varlou subset.s of I i e. T-cells) of
t he i mune 5654 the?£b$ mB&ldlﬁﬁr' %%’ Vﬁ?h P fmune system
capabl e of c‘@q@mglsw $hchoae| grcoguaddisy dm cxdidt _mﬁmeaamua.gmml ty plays
Boro0u Al Nerdchlfed P NERLIRUIE SUSLEBRAH 1y | SoliBYLR! SAnAC QRN e

t hat an abnornm I'nmrune-r esponse ca se and at
ot her timesodf §§dbhdaﬁy0typuclmasppns@snagﬁﬂnﬂhnse&ml1@nohgpe5|§eases Types

of auto-immy &?&é&@ée &ﬁaggangls%enwsﬁ' Alq u;thlmfvéiﬂgﬁ%st% 0-Jfgrune

di sorder ten occur 1n the |nd|V| espe0| y In those with
aut o- |nnunengﬁmﬂilﬁ@@@thpﬁsngAQﬁothﬁmmm§3%ﬁ1 ndystem- nedi ated with

| ynphoi d hyperplqghgargﬁ£19nagh lhggﬁg EﬁgﬁTn@kﬂ?WEh&@Eé praliferation and

i rmunodefi ci ency di'sorders” such | obul i naem e, selective Ig
deflC|enC|e?%%ﬁﬁc%%nbﬁeﬁéhﬂtééﬁﬁénbﬁFWﬁﬁﬂwﬁ%ﬁﬂQ%& subset & nRfineedi leases,

such as syst(qmec Ippeis1 185 YbRe PREOS Mmundl &R R, r&}e@ﬁ@wl}?r@{rmmﬂgs post -
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hapt eni ¢ grotipexr times a secondary contributor to many human and
animal diseases. Types of auto-immune disease frequently
overlap, and more than one auto-immune disorder tends to
occur in the same individual, especially in those with
auto-immune endocrinopathies. Auto-immune syndromes may
be mediated with'lymphoid hyperplésia, malignant-
lymphocytic or plasma cell proliferation and
immunodeficiency disorders such as
hypogammaglobulinaemie, selective Ig deficiencies and
complement component deficiencies.

Auto-immune diseases, such as systemic lupus
( erythematosus, diabetes, rheumatoid arthritis, post-

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

haptenic groups.
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3 There is as yet no established unifying concept to explain the origin and
pat hogenesi s of the various auto- immune disorders. Studies in experinental
animal s support the notion that auto-inmyne diseases may result froma wde
spectrum of genetic and inmunol ogi cal abnormalities which differ from one

i ndi vidual to another and may express thenselves early or late in life
dependi ng on the THEASENGEA0r vaRSARCE O ITANL RG] FPPRSI-BXAUBROLS,
(viruses, bacteria) or endogeno hornDnes cyt oki nornal genes)
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state of inflammtion whic eads to abnormal honeostasis, organ damage and

eventual |y tBFH %‘ﬁ’aﬁﬁb %ﬁ?ﬁ?r im EP*Sstenic response to serious
infection. Patierits ﬂ\st@vﬁﬂaﬁts thu&uahhﬁﬂmmd‘r@ﬁké exed, bhhahyear ditat

t achypnea, Ieukoc t osi s, M cr obi ol ogi c
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shock. Initi ctro-organi sis prol nidus o tion. The
or gani snms mﬁﬁpunauﬁnmhh, bhﬁ@@sprea&ﬂammaﬂQﬂMu§MSﬁ¢@%|ﬁiv@ phebeadula ur es,
or disease, Sjdgrens syndrome, multiple sclerosis),
transplantation-related immune responses (graft-versus-
host-disease, post-transfusion thrombocytopenia), and
many others wherein the responsible antigens (at least
initially) wmay 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
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 aerious infection. Patients with sepsis
usually maﬁiﬁest fever, tachycardia, tachypnea,
leukocytosis, and a localised site of infection.
Microbiologic cultures from blood or the infection site.
are fregquently, though not invariably, positive. When
this syndrome results in hypotension or multiple organ
system failure {(MOSF), the condition is called sepsis or
septic shock. Initially, micro-organisms proliferate at a
nidus of infection. The organisms may invade the
bloodstream, resulting in positive blood cultures, or
might grow locally and release a variety of substances

into the bloodstream. Such substances, when of pathogenic




m ght grow locally and rel ease a variety of substances into the bl oodstream
Such substances, when of pathogenic 4 nature are grouped into two basic
categories: endotoxins and exotoxins. Endotoxins typically consist of
structural conponents of the mcro-organi snms, such as teichoic acid
antigens fron1staphyIOCOCC| or endotoxins from gram negatlve organi snms |ike
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whi ch cause the tissue and organ damage associated wth sepsis or septic
shock. Some #Btoekesendspmec tto®iren f rowm dtrpbi oppgicatlorenireieexin] & yBt o

organs. Howeyerg) ) 3oPQ! wmh%fsﬁwkm?&S&fkétceﬁyossg%aé&ffw%@nmaérerObab'y

due to nedi ator-i1nduced” abnormalities in vasculature, resulting 1n
abnormal i ti e¥r9¥RiEPSteni ¢ and regi onal bl ood flow, causing refractory

hypot ensi on or MGk éﬁ%&@%@ecﬁ"by‘i'tﬁelﬂ-rﬁaﬁén BBese FH abrldL « ) gpuse is a
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destruction of insulin- prodUC|nq cells in_the islets of Langerhans of the

pancr eas ( BaH eRoLPIiTgd Meig Fomaplagggq Proffidl RES[ afi 84 by a
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(insulitis) co ose f a_heterogeneo xture of CD4+ and CD8+ T
Iyrrphocyte‘s,I1 ﬁ68§fe§ ﬁﬁﬁg gha &endritic cells (OReilly et al.
1991). It is in fact generally these immunclogical
mediators which cause the tissue and organ damage
associated with sepsis or septic shock. Some of these
effects stem from direct mediator-induced injury to
organs. However, a portion of shock-associated-crgan
dysfunction is probably due to mediator-induced
abnormalities in vasculature, resulting in abnormalities
of systemic and regional blood flow, causing refractory
hypotension or MOSF (Bennett et al.).
The non-obese diabetic (NOD) mouse is a model for
auto-immune disease, in this case insulin-dependent
( diabetes mellitus (IDDM) which wmain clinical feature is
elevated blood glucose levels (hyperglycemia). Said
elevated blood glucose level is caused by auto-immune
destruction of insulin-producing B cells in the islets of
Langerhans of the pancreas (Bach et al. 1991, Atkinson et
al. 1994). This is accompanied by a massive cellular
infiltration surrounding and penetrating the islets
(insulitis) composed of a heterogeneous mixture of CD4+
and CD8+ T lymphocytes, B lymphocytes, macrophages and
dendritic cells {O'Reilly et al. 1591).
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 IT




The NOD nouse represents a nodel in which auto- imunity agai nst beta-cells
Is the primary event in the developnent of |IDDM D abetogenesis is nediated
through a nmultifactorial interaction begween a unique MHC class Il 5 gene
and nultiple, unlinked, genetic loci, as in the human di sease. Mreover, the
NOD nouse denonstrates beautifully the critical interaction between heredity
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et al. 1985 [ a a 86 Maki.no et al . 1986). CD4+ T-cells can be
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cefl strunental "1n ge

I munity, er eas s are insl he neratt on of "hunora
and nucosal méasuneédy agheéraltbhaay antriders eraedeheritest eon seflfeosi nophi | s
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dével opment tHg$9| auteragt1geass plaif An O digbebyps oavt BerédR&T hand, Th2 T
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Th2 T cells in fact, may bé protective. Katz et al. have shown that the
ability of ¥¥~ FEEPLsY: &hatanst ¢ epiphenomenon.

In general, T lymphocytes play a pivotal role in
initiating the immune mediated disease process (Sempe et
al. 1991, Mivazaki et al. 1985, Harada et al. 1986,
Makino et al. 1986). CD4+ T-cells can be separated into
at least two major subsets Thl and Th2. Activated Thl
cells secrete IFN-y and TNF-a, while Th2 cells produce IL-
4, TIL-5 and IL-10. Thl cells are critically involved in
the generation of effective cellular immunity, whereas
Th2 cells are instrumental in the generation of humoral
and muceosal immunity and allergy, including the

(. activation of eosinophils and mast cells and the
production of IgE {Abbas et al. 19%6}. A number of
studies have now correlated diabetes in mice and human
with Thl phenotype development (Liblau et al. 1995, Katz
et al. 1995). On the other hand, Th2 T cells are shown to
be relatively innocuous. Some have even speculated that
Th2 T cells in fact, wmay be protective. Katz et al. have
shown that the ability of CD4+ T cells to transfer
diabetes tc naive recipients resided not with the antigen
specificity recognised by the TCR per se, but with the
phenotypic nature of the T cell response. Strongly
polariséd Thl T cells transferred disease into NOD
neonatal mice, while Th2 T cells did not, despite being

activated and bearing the same TCR as the diabetogenic
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di abetes to naive recipients resided not with the antigen specificity
recogni sed by the TCR per se, but with the phenotypic nature of the T cel
response. Strongly polarised Thl1 T cellsstransferred di sease i nto NOD
neonatal mce, while Th2 T cells did not, "despite being activated and
bearing the sane TCR as t he diabetogenic 6 Thl T cell popul ation. Moreover,
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reportabl e; i RAWSMRL . dév &%@%0%%@H3éﬁ"ﬂﬁﬂréﬁﬁédﬁﬂé&f@éth@@eyalted States is
400, 000 bouts of sepsis, 200, 000 cases, of se tic shock, and 100, 000 deat hs

fromthis disdamprreadi Yge mlcororgHismnd s’t]@?il%@s@ﬁﬁﬁﬁééa'ﬁ feucang
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meningitis. stnk(ﬁsthhaembBtecbmmmmiﬂ&nmmsﬁthaﬂh in intengive care
units, and it is the thirteenth most common cause of
death in the United States. The precise incidence of the
disease is not known because it is not reportable;
however, a reasonable annual estimate for the United
States is 400,000 bouts of sepsis, 200,000 cases of
septic shock, and 100,000 deaths from this disease.

Various micro-organisms, such as Gram-negative
and Gram-positive bacteria, as well as fungi, can cause
sepsis and septic shock. Certain viruses and rickettsiae
( probably can produce a similar syndrome. Compared with

Gram-positive organisms, Gram-negative ‘bacteria are
somewhat more likely to produce sepsis or sgeptic shock.
Any site of infection can result in sepsis or septic
shock. PFrequent causes of sepsis are pyelonephritis,
pneumonia, peritonitis, cholangitis, cellulitis, or
meningitis. Many of these infections are nosocomial,
occurring in patients hospitalised for other medical
problems. In patients with normal host defences, a site
of infection is identified in most patients. However, in
neuﬁropenic patients, a clinical infection site is found
in less than half of septic patients, probably because
small, c¢linically inapparent infectious in skin or bowel
can lead teo bloodstream invasion in the absence of
adequate circulating neutrophils. Clearly there is a need




occurring in patients hospitalised for other nedical problens. In patients
w th normal host defences, a site of infection is identified in nost
patients. However, in neutropenic patients, a clinical infection site is
found in less than half of septic patients, probably because snall
clinically inapparent infectious in skin or bowel can lead to bloodstream
i nvasi on i ncbhpraksRAC & finadesiisd 85 CoECHbat i RIsAB ARt &hear |y there
is a need 7 to protect ‘against sepsis or septic shock in“patients running
such ri sks. rﬁ@BéHﬂlF“Qﬁ) Ast¥eFabl e effort has been directed toward
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sepsis is ope n ted inflamuatory
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i nfection, See or a review’ot pathogenic
sequences ohemh§0éﬁanms|Q¢fn¢$$h0b¢cs@bnp€m5h®§k8§ée NheEmpsy. Mece328: 1471,

1993) . Toxi goghagk ; wt‘%@fe%ﬂ Sﬂ%ﬁg?{_?;sﬂﬁmigpiﬁfﬁahﬁlatﬂaﬁy MpShddi cally

rel-evant exot oxi n, e causative agent in over 9096of
t &xi ¢ shocksSy¥pAEesRe (STRFS ?W@%b&gctéﬁécﬁep§l§eﬁlsné@ea§@ml% ®f septic
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"regular"” antigens’in that they require nqQ cellul ar processing before being
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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
sequences of the events in sepsis or septic shock see N
Engl J Med 328:1471, 1983).

Toxic shock syndrome toxin (TSST-1) represents the
most clinically relevant exotoxin, identified as being
the causative agent in over 90% of toxic shock syndrowme
cases (where toxic shock i1s defined as sepsis or septic

(- shock caused by super-antigenic exotoxins). Super
antigens differ from "regular" antigens in that they
require no cellular processing before being displayed on
a MHC molecule. Instead they bind to a semi-conserved
region on the exterior of the TCR and cause false
"recognition" of self antigens displayed on MHC class II
(Perkins et al.; Huber et al. 1993). This results in
"false" activation of both the T cell and APC leading to
preliferation, activation of effector functions and
cytokine secretion. Due to the superantigen's
polyclonal activation of T cells, a systemic wide shock
results due to excessive inflammatory cytokine release.
(Huber et al. 1993, Miethke et al. 1992).
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region on the exterior of the TCR and cause false "recognition" of self
antigens displayed on MHC class Il (Perkins et al.; Huber et al. 1993). This
results in "false"" activation of both the T cell and APC | eading to
proliferation, activation of effector fun&tions and cytokine secretion. Due
to the superantigen's polyclonal activation of T cells, a system c w de
shock results due to excessive inflammuatory cytokine rel ease. (Huber et al.
1993, M et hke et Tie 19823mBatdhy bytbkﬁm&ﬁo@pug&vﬁdnﬁs $apsﬂsedrbn sepsi s

I TNF
B et b oibces, L AL OO R SliS IR A PECL GRS pEACLYJ TIF).
whi ch are méﬁﬂﬁﬂny(Tﬁﬁleaseuemﬁem@ﬁogwmmﬁ (¥ ooyl . andtULHeDXHé&kocytes
i n response @ﬁngaq£§§|#kﬁg %ng&g} )etwﬂlch élﬁéégivgg s et al

1997). The release o enous nedrators nay Fead to several
pat ho- physitsilsgssd bﬁa@@h@ﬁweﬁ,swgr@p a@‘ldeﬁ?@ner leukopatiies

t hr ombocyt openi s ieaDEY B3THE £R29495 £oxinis editerk | ok ayascul ar

coagul ati on, oc té infiltration and nflammtion in varlous C

organs, al | BItigHESZnBFGEt ?ﬁaﬁél $993¢ tBreieiragrrel JTNE andsed

endot hel i al éiﬁidgseﬂ@u§><ﬂéa§at%%e§sa9n 1dRE Y WsSvdsgl eghtnRs) and can actlvate
neutrophils to “express gands for "these receptors which help neutrophils

to adhere WRIF %éFPéIr@épﬁl§ﬁﬁféﬂa%Q981%Kﬂﬁﬁ%% @5 H8V§Fmation, and
m gration i NteldSShiea, | Bhi-ammicgtypeetia ( Bemmaiynahidl changkagki ng the

adhesion process with annoclona tlbodles prevents t|s§§$ injury and
t

i nproves stﬁﬁﬁﬁm¥Q@E% éPﬁrEHPﬁEP'ﬁﬁd&99QH Al 2w € shock
(Bennett et wuwocjlﬁ@sm‘fnmdh:agionbahla Wirifil sanie i sfune dasease, as well as

ueh acute andchionie,! ok TElopy, S seaser Laderual e bl RoStA od
Th- sub- popmaﬂédnnausébssnﬁbehéﬂihmrbmﬂﬂﬁsud1dxpﬁe®alamhesihat are induced
by altered reagtiiidy (9L SHERLTIYLA U LA atlOPHLLESB i1s to
express ligands for these 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
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,

(7 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 fegulatory T cell populations
can cause immune-mediated diseases, which results in
absence or over-production of certain critically
important cytokines (0'Garra et al. 1927). These Th-sub-
populations are potential targets for pharmacological
regulation of immune responses. _

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

be detrimental to a treated individual.




can cause inmune-nedi ated di seases, which results in absence or
over-production of certain critically inportant cytokines (O Garra et al.
1997). These Th-sub- popul ations are potential targets for pharnacol ogical
regul ati on of i mune responses. In general, immune nedi ated di sorders are
difficult to treat. Oten, broad-acting nedication is applied, such as

treatment with corhi eRsieafgi dshdre &y 9t ABEILFBRIbeddNGrRNihatdf | anmat ory
agent that in nan .aspects.qgg. pe detrinmental to a treated individual. 9 1In
general t her EPFSIE e &PFUPHEIEEFS ahQ FEFE-LakEC e Fdihidrdies to

regul ate t hebgheekesand disd ahaesnef sybBeemmanAe tHesite Moanthd reed i 4 rag@ne

medi ated disorders. SUMVARY OF THE | NVENTI ON The invention provi des anong
others an i ﬁ8;d%§§UIator (NMPF) obt ai nabl e or derivable froma urinary
nmetabolite of hCG in particular fromnicked forms of b- hCG or (synthetic)

pepti de honol ogue I These fornms of b-hCG have peptide

bond cl eavages 'w%?%@%&ﬁﬂéﬁgggiﬁJﬁ?ﬁégg#9§en et al, Endocrinol ogy

133: 1390- 1397, 1993k iSurqutsomgbyovidehasmbagnotbend arhatmmaunange of

bet a- HCG bre r.od r QWi casc ! i l.ato NPVF)
e L0 G P UL 88 01 cCBICRIE LTt equ L o)

with a host O tio en nore surprisrn i d i nmunoregulators are
i nt err el at edmafélddriibeedf rivdE onen aparhaculae frionwy enitdled pfaowmelest ube of

such an NWMPFijp pr i r Uti).C it ing an
i mmune- nedigng éﬁggﬁﬁﬁ#ﬁ%F%ﬁg}ﬁgégg?Fc§Fm§g§%§§%ié%:%ﬁ%ﬁéﬁﬁﬁéthod for
treati ng an theinsefredhasel HoxoE detf . brhRGnbaveePemtddialikandcrbeagadescri bed

herein incl ugdecaeoiife W IELBERRL O1Y; £k8RASE. 234Ch cd}ﬁgsat@ga,type | or 11,
ngunatlc dlsease,séaogrens syndrone, nultiple 'sclerosis),
t fanspl ant at L-83-AalSHddB 9 ? bspdnsesisienlyas i§r 4fas Jeaeustowad - di sease,

post-transfughar af HLIROWE OPEDL a6 hRRERALWAN BRI cH £ R e s P4 €-
ecl anpsi a, atherosclerosis, asthma, aller and chronic
cascade of immunoregulators Q%PMF w1€%-a host of
functions. Even more surprisingly, said immunoregulators
are interrelated and derived from one another. The
invention provides use of such an NMPF in preparing a
pharmaceutical composition for treating an immune-
mediated disorder, a pharmaceutical composition and a
method for treating an immune-mediated disorder. Immune-
mediated disorders as described herein include chronic
inflammatory disease, such as diabetes type I or II, |
rheumatic disease, Sjogrens syndrome, multiple
sclerosgis), 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 diéease, and acute inflammatory disease, such
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
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 wvirus infection.




aut o-i mmune di sease, and acute inflammtory di sease, such as (hyper)acute
transplant rejection, septic shock and acute autoi mmune di sease. Autoi nmune
di seases are a group of disorders of in general unknown etiology. In nost of
t hese di seases production of autoreactivdlantibodies and/or autoreactive T
"Lynphocytes can be found. An autoi mmune response nmay al so occur as

mani festation of viral or bacterial infection and nay result in severe

ti ssue damage, for exanple destructive hepatitis because of Hepatitis B

virus infection. ﬁHtAfiﬁﬁdmﬁﬁc@EﬁcﬁbﬁTU@VTﬁﬁ'ﬁﬂﬁgﬁﬁ&@ﬂTChl Aut oi nmmune
di seases can be c¢lassjfied a an speci fic Qr non-organ specific depending

on whet her the URS FF ?Fﬁycgﬁh#ﬁ%F | deaPFEed in
particul ar @pﬁrﬁl@roﬁgﬁonsbrgadesperceiaﬁicardemlngf@u WHELRBE fRienst ay of

treatment of autoi mmune sease ne _suppress nd/ (because of
soue | rEERRSSS SR oRFIPATION SETEL Ao : borr s ot one

substi t ut i opaxitdowe)ley ongunesupmragmnnstnymﬂe}spmmﬁdaansigensdsIm@
cytostatic dru ve_sigpifican e effects h lipits_thei
it oat i on e e PydERY; SR beeBitA F Andiufing, SrbRapdes e

provi ded bymrhed rmeppieasiont kedyceqt nracafseawrDi nheweedi sease  and ot her
inflannatio t uI Y 5 3PT | e the capacities
to regul ate t %$%%%%ﬁg QSF @Hﬂpg n%ﬁ aﬁéi: dgﬁﬁ§%h§§FF %?FFerentiation
their |ow Sicdemagid esubpt btiikd onandomesy ehenefuindseppresaliveehferttss et c.

L oThovs,  NESRUINALYoPEL AROL ByeBLPRALAL (BN L AY! Debh ¢ aRaLA0UCS

thereof to be very in th treat nent patients I nrune- nedi at ed

?flannatloﬁldﬁuﬁfﬁﬁ@©$HWHhéchléé@é@s Ahsoir lapptiertieost ¥ewantberune
Rseases iIngljudess mckiaéhgg%@fgct hihedidr et IR ydﬂ@éogge ovided

thertOXICOSIS perni cl ouS anaem a, autol Amune atrophlc gastritis, Addison's
di sease, pr &wattiie HEYRBRUSE, 1N fBE tHegdmaiiemt @ @HRINEURE| ﬁi?@éisesuff man

syndrone,  GoedRAIIdN €1 SEBNRAEEHBNsNY BSlReNich HIAY | SumiBbPegulatory
properties, e.g. the capacities to regulate the Thl/Th2
ratio, to modulate dendritic cell differentiation, their
low side-effect profile, and the beneficial clinical
effects, etc., it shows these urinary metabolite
preparations or synthetic analogues thereof to be very
helpful in the treatment of patients with immune-mediated
inflammation, such autoimmune disease.
A non-limiting list of an immune diseases includes:
Hashimoto's thyroditis, primary mysxoedema
( thyrotoxicosis, pernicious anaemia, autoimmune atrophic
gastritis, Addison's disease, premature menopause,
insulin-dependent diabetes mellitus, stiff-man syndrome,
Goodpasture's syndrome, myasthenia gravis, male
infertility, pemphigus vulgaris, pemphigoid, sympathetic
ophthalmia, phacogenic uveitis, multiple sclerosis,
autoimmune haemolytic anaemia, idiopathic
thrombocytopenic purpura, idiopathic leucopenia, primary
biliary cirrhosis, active chronic hepatitis,
cryptogenic cirrhosis, ulcerative colitis, Sjdégren's
syndrome, rheumatoid arthritis, dermatomyositis,
polymyositis, scleroderma, mixed connective tissue
disease, discoid lupus erythematosus, and systemic lupus

erythematosus.



infertility, penphigus vulgaris, penphigoid, synpathetic ophthal m a,
phacogenic uveitis, nmultiple sclerosis, autoinmune haenolytic anaem a,

i di opathic thronbocytopenic purpura, idigpathic |eucopenia, primary biliary
cirrhosis, active chronic hepatitis, cryptogenic cirrhosis, ulcerative
colitis, Sjogren's syndrome, rheumatoid arthritis, dermatonyositis,

pol ynyosi ti s, SC'%PQ&ié%mﬂ%&fﬂeﬁ@””@ﬁé'YﬁvéhﬁHﬁﬁ beease, o scoid | upus

erythemat osus, and system c [upus er yt hemat osus one enbodi nent, the
i nvention pr éW@Pé@raﬂgulmﬁo%@@%%o@fcdeyarﬁegm%mré‘@m &sidg Thi cel

| evel s and/ on ehineg Wi j &g Jﬁgegﬁiétiﬁgekﬁz ee11i DEkWERCi Rg their relative
ratio in an animal, said inmunore obtai nabl'e from urine or other

sour ces of 5&&%%?%%%%@CQQElguEﬁl%ElgérHﬁFlﬂhé9 apl agefvdl: Sathets, cells

or tissues. %&@irf&c@gﬂxi@ﬁ@+%ﬁ§£§ﬁ§bi@ kaﬂChLYn@f orl @%eecctédﬁx%@lﬁ ng
d source, NWPF is for exa eo talned via chem cal

said NVPF from ﬁéﬂ n&
synt hesi s or PPEGhY RHIRERCIOF - pPRAR 3BUFEEET nWASY ur BLacRT gy S TaRf S/
enbodi nent, the ligvantd Dasddd OVSht& eAdbaki REereehatk¥e rsatdo0F iardd 1oy ¢yt oki ne

activity of | ynphocyte, dendritic or _anti presenting cell subset-
popul ati ons EASEYH P ang (82l WY ?roﬁrﬁPéﬁaﬁ%FrcﬁheF@ﬂ¥%é§%

| ynphocyt e sab&etezma@&@twmlﬁ@cﬁrpﬂ&ecﬁaimem PR rhes iBChrOrf U

popul ati ons. In neral ,. naive CD4 g E T I ymphocytes (Th) develop into
functional | y&%H (?%ﬁﬁ%%ﬁ%rsﬁﬁ¥?§subﬁn gtfhfitation with relevant antigenic

pepti des presented mmwéupjﬁﬁéWre@l§mb®@ﬁmaﬁtblthéylﬂoﬁnt&mn(wﬂabw@iass I
ol ecul o5 by SISk Presenting sellss (A00) cPased,an.l e, hacter o
t di f f er enfympliopome atdeandridhe cel 48t pgedupiragenkdingsicedlly sulmesrd euki n- 2
(L2} | 1 pheranangin bl s adiegl amhelofn WL ST s guce
extrenes in ehesk WQQﬂaxﬁMmpmmcxﬂ©f$mbseaﬁﬁomvlhthonﬁeg@mprlSe Thl or
Th2, or DCl or DC2 populations. In general, naive CD4'
helper T lymphocytes (Th) develop into Ffunctionally
mature effector cells upon stimulation with relevant
antigenic peptides presented on the major
histocompatibility complex (MHC) class II molecules by
antigen-presenting cells (APC). Based on the
characteristic set of cytokines produced, Th cells are
commonly segregated into at least two different
subpopulations: Thl cells producing exclusively
interleukin-2 (IL-2), interferon-gamma (IFN-y) and
- lymphotoxin, while Th2 cells produce IL-4, IL-5, IL6,
IL10 and IL-13. These Thl and Th2 subsets appear to be
extremes in cytokine production profiles and within these
polarized subsets, individual Th cells exhibit
differential rather than co-ordinated cytokine gene
expression. 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
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 cf dendritic cells besides subsets of

macrophages largely determine this polarization into Thl
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pol ari zed subsets, individual Th cells exhibit differential rather than
co-ordi nated cytoki ne gene expression. These subsets devel op from comon Th
precursor cells (Thp) after triggering with relevant peptides into ThO cells
produci ng an array of cytokines, includildg IL-2, IL-4, IL-5 and | FN-y. These
activated ThO cells subsequently polarize into the Thl or Th2 direction

based on the cellular and cytokine conposition of their mcroenvironnent.
Ant i gen- pr eS&ntiffy BErset | fRECLRETEREr | due JUWsei? oFUeRkES| FPESEE] ItS besi des

subsets of cHrEPPRAYEPatAr 88kY BehBkTENe IS ROISFbIaEE P8ni P rihiegl?  or
Th2 subset devel opment. The_Thl-TH2 subsefs appear to _cross-regul ate each

other's cyt SR YrioefResBnIENoY| o4 ILnﬁPmI?nﬁhﬁﬁﬂﬂ1QW$@yC%ﬁﬂePE 16, and

fromthis copeeplat fondBs-Eal taRRl 12 edubhal JiStyl Dances, i Ankbhe Haghanse
between these two subsets may result in different clinical manifestations

(5). |L-12 ithepsidiinapiebsattomayr sastlig irmidifiampeet pbiAEFRdti on and

dendritic cg{adxﬁ@&amgpmgges m.r-quCi% lsL d%lrm{@ofﬁétofl— %%mor&%@es | FN-y
producti on %%_T cells and_ natural, killer (N ells. _Recently, it was

reported ‘'t hdtty @qk%s%%tﬁols?ﬁérzaitéppcapﬂy degy Ih'LtllLQ 1221 S ﬁa@ce Thi

devel opnent maRitinZad & Ofr88uEB2 11CEbl S McY-eidy Cat1, y1 slepaadents amnt-he
presence of |L-4 produced by T cells or basophlls and mast cells. APC

derived | L- &1 R PeénT sE6wA St 80PN dadareda i lakexn(¥K) Feﬂﬂﬁ4 in

devel opi ng E@c@@idl%r | Le magnéeﬁegtéar kyed mlos @é@@dg gﬁeﬁ&m@m bi t
| L-12 product,iQn and Thi prim ng. The Thi-Th2 para een yseful in

correl ating“ fﬁﬁuﬁ?oﬁPo%nﬁerchFsdﬁWFﬂQQmﬂnqﬁﬂﬁ %HlZ?HﬁBH
(i nfl amat orcxém@ Q@S@ﬁltﬂ@hﬂdepaﬁdeb&p%swﬁ tpiv’ééé!nc@nndfcﬂ'ﬁMOXI city)

ape, T2 cel Lo ih o humcel Dy, Ln,gonerel, among.Lpfgotgus o seases

nnuntlng a swﬂnﬁﬁﬂiLﬂLJ@lhagsamasebe$h1sk&ﬁﬁp@ﬁﬁ&ﬁmﬂa@eaéﬁ@lbeambnhﬁd to

pathol ogy, Ljke, arthritis.,ggliLi 5,and,qther | nff ammtpry sLates.
prostaglandin E, (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
immunity (inflammatory responses, delayed type
hypersensitivity, and cytotoxicity) and Th2 cells with
humoral immunity. In general, among infecticus diseases,
resistance to intraceliular bacteria, fungi, and protozoa
is linked to mounting a successful Thl response. Thl

_ 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
neutralisaticn of pathogens by the production of specific
antibodies.

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

present during the initial interaction between dendritic

et



Ef fective protection against extracellul ar pathogens, such as hel m nths,
nostly requires a Th2 response, and enhanced hunoral immunity may result in
successful neutralisation of pathogens bysthe production of specific

anti bodies. In yet another preferred enbodi nent, the invention provides an
i mrunor egul at or capabl e of nodulating dendritic cell differentiation. The
sel ective out@doWshanef cTl peset iHEAtt @bl % deshdapendenti 98 Theells
interaction of, precursaor Tﬁ cells with antigen-presenting cells (APC)

carryi ng t he $et6s ahbepddfitde it ie5ArEndtt &P Wikt tshei Th2 MacoeeESs | |
nol ecul es. CHakbAESY! elqdsed Areriche f[)%%@l%oﬁy WFD@U(&Q_@léEQ i/gitial
S

i nteraction hetween gsndritic 13 cells _and the pertinent cell receptor

carrying T cel¥y@haifyehgie Hgare dEscratissh 4ith B8 THSRCETY® subset s.

Recent |y, _tw&k‘réi@pmahtpwcwaqorfs:oirpﬁnyla@c(ira/[%lﬂcdnv@rs | ys@hipbdhrhaye been
described in man. Sel ective _devel opnent of recyrsors

1 from nyel oi

occurs after SSHPHHREECHN ¥hitth B340 LR Br MRy, %ﬁg $@§H E& ~H high
%rjzgli_cti 03' th.jlc_i}-lll 1@;01;13&@‘&@?@1 @figmu-g_qlr.s 1G> I;er' %ﬁcetcedmfsl;@sL chi_.l_{ré afiker tg_

i gand st ] ation, and pr e - 1, 1L-6 an -10. ese .cyt oki nes
are of Jpri me DAAortaNeE B LA TG S e DAt of AP P EL PRSP ed T
cell: IL-4 isrequtcedntorii-ne outgsewdytatkiHes tame ofebtSm@hi ch can be
greatly enhanced by_the presence of I L-10,- while selective differentiation
2o Thi Tt ype. cirrarYrb®d, B ISR s e e bt otot HpEes e oo
DCl1 are charaxtEli z&8d-By isheeponachect ifonr dafhd loutrdwidy ofvi Th2 pcyparily i nduce
outgrom h of T ype.cell il I C - pvely pronote
Th@"‘ devel opnecn‘c'%%lléngﬁﬁ(e%%prc %?e\r%%e E3%1‘8 ag(%’g%r{% %1';1 qeﬁ_c{ %}%@gpéﬁ%ﬁaﬁeggl n that
an* NVPF as pridvi ded whiflke siedesritiiven dig feapall ietafon riegullal | ngper caddsl ati ng

DC activity a i hat i r i ective_¢iffear iation
and activitnggfg#%%ﬁggg%S?I?%%Egg%gg.%?%t%%%%ﬁﬁ%galneﬁ%% % eg%hvgggggn
provi des an LGGmumbeeglibgastesdmad Sivndhen naadusk iconpohehl - bbt abhabl e

will primarily induce outgrowth of Thl type cells, while

DC2 produce IL~10 and selectively promote Th2 development
in the presence of exogenous IL-4. It is shown herein
that an NMPF as provided by the invention is capable of
regulating or modulating DC activity and differentiation,
thereby allowing selective differentiation and activity
of Thl and/or Th2 cells.
In one embodiment, the invention provides an
immunoregulator comprising an active component cbtainable
(x from a mammalian chorionic gonadotropin preparation said
active component capable of stimulating splenocytes
obtained from a non-obese diabetes (NOD) mouse, or
comprising an active component functionally related to
said active compound, for example allowing regulating or
modulating DC activity and differentiation, or allowing
selective differentiation and activity of Thl and/or Th2
cells, in case of chronic inflammation, such as diabetes
or chronic transplant rejection for example as shown in-
the detailed description herein wherein said stimulated
. splenocytes are capable of delaying the onset of diabetes
in a NOD-severe-combined-immunodeficient mouse
reconstituted with said splenocytes, or wherein said
active compomnent is capable of inhibiting gamma-

interferon production of splenocytes obtained from a non-
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froma mammal i an chorioni c gonadotropin preparation said active conponent
capabl e of stinulating splenocytes obtained froma non-obese di abetes (NCD)
nouse, or conprising an active conponent fqunctionally related to said
active compound, for exanple allow ng regulating or nodulating DC activity
and differentiation, or allowing selective differentiation and activity of

Thl and/or Thibemseldfabehesas@adf) ey ¢ spflBEPRIhoRaiBUGkRtAS «li abetes or
chronic transplant rejection for. ex | e, as. shown i n tt)le etail ed
description ecfrrg?c?fl%tr é?nC%agﬂ?[' |t TH L I R ot PEEL LS 1 abl e of

del ayi ng t he panshicioiofli alfetgs enotya MNORbsVRE®- Feafbianedn iopagwdef i ci ent
nouse reconfs&.ig## ed w B zai d spl enocytes, or wherein said active conponent
i s capabl e ofidHTbTYi rﬁg JAnfi? 4SSt er f eron production of spl enocytes obt ai ned

froma non 14 obegke ahabbees omNOR) meRitSe, Ll Wieset Dosapdoadidase arconponent
is capable of, stinmulati interl eukine-4 production of splenocytes t ai ned
from a non- oﬁé%m%%%%?ggoprmﬁg I"?'fg)a?w%tfh‘é‘? 895‘88?%@% ,oci%/tr?blri‘a%%e%t i on
provi des an fmomroregunal denc edprisimig: aforedeveos onpereptrelitisimaddiel from
a manmal i an i.oni ¢_gonadotropin.Rreparation said ctive cC nent capabl e
of protecti n;ar&gcrlrm%s%ogg ISt é‘%ﬂa’lbgc?pcﬁa%/sé%%%%ﬁﬁ%gi %dh‘gg eseg%ﬁcnsg%o%k, for
exanpl e al | cuipngpokgsbathagide nodolcgd el acshocky dpd edisnfereent i at i on,

or allow ng I j i iatjo ctivity . r Th2 cells,
in case of ac%t?tlgﬁ“llﬁlg%?%@ﬁ%@&(ﬁ%&%ﬂg@%ﬁ%t%ésﬁgg%gg%y?h%%ée)r)acute
transpl ant at i fegjert Lohinher eim addiciviawy | sel ecnpoaedt £ fiegerdpatileomnf

reduci ng ASARRY MNETLES] 8YaRh 1P MRy OflEY Ee1 £V SnALLRE O Gl organ
failure, as comronly seen w th shock.” Al'though sai d | nmunor egul at or

adcor di ng t o itHe anReheRonsusheasi IW%tW%oﬁWbr@ﬁaKi}Y@%ﬁ@&%i n

net abol i te of Rreak domp:pradueh bEeBnire f107 s £XQMREE 1 v @iRigb rieaitd
manmmal i an chari oni'c gonadotropi N preparation 1s derived fromurine, other
sources, sucHSasaRA of reducing ASAT or other relevant plasma
enzyme levels after or during organ failure, as commonly
seen wiﬁh shock.

Although said immunoregulator acceording to the
invention is easily obtained as urinary gonadotropin
metabolite or bfeak down producf from urine, for'example
wherein said mammalian chorionic gonadotropin preparation
is derived from urine, other sources, such as serum,
cells or tissues comprising gonadotropin are applicable
as well. Also from said sources an immunoregulator

' according te the invention Capable of for example

(, regulating Thl and/or Th2 cell activity, and/or capable
of modulating dendritic cell differentiation, is
provided. In particular, aséimmunoregulator a (synthetic)
peptide is provided obtainaﬁle of derivable from beta-
HCG, preferably from nicked beta—HCG. 0f course, such a
peptide, or functional egquivalent 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
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 seqguence MTRVLQGVLPALPQVVC or functional fragment

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




cells or tissues conprising gonadotropin are applicable as well. Also from
sai d sources an inmmunoregul ator according to the invention capable of for
exanple regulating Thl and/or Th2 cell actisvity, and/or capable of

nodul ating dendritic cell differentiation, is provided. In particular, as

i mmunor egul ator a (synthetic) peptide is provided obtainable of derivable
from beta- HCGhaguedfr ablyctiomal deadmeeitas HI@.G:eﬂ rolsses sochha peptide,

maral § an_gonaN PRt Rl §E g e Ter i G 147 . hi B BEBL S T S For

Sxarrplje cagabi:e&as:jréaﬂoiacgh&g s?jngwastsmﬁm i s.\tmlcn@uset gfperumgnelmdi ated

i sorders re sai eptide. innunore ohbt ai roma

peptide having" acggﬁ eBEFITH™ § 60 AEd S ONIR glp%pt?de hgwgng an am no

acid sequence MmmalAbEQoe d.raxfgﬂaIICterﬂZa'ie foadgrenh sideg., whbieakdown

product) or ng]é: ifnal 0v§‘8 L.ag (%l reaoét FLH‘] tional fragnents herein
ﬁm ac

relates to the oregu a I'vity as for exanple can be
measured in the se;it‘hlee shuentaprﬂ\l@rm@gemelderﬁerﬁamethodeforﬁ agnents can

be somewhat (ig e =38 bot h

sides, while setellﬁzﬁ]t%ﬁ%vﬁ Qﬁ?m g:ltl onésl% actcﬁ/r?%lé%g ?ﬁ\ggﬁtﬁl@%ﬁa urther

provi des a nettHmirdpeutiel e@tﬁewg af |ammnmte‘gmeﬂt®1ca‘©©ﬁpbbfsisﬁéjééf:éﬁﬁl Afng

t her apeutic ef%f%%ai)f A8 LMIUN QK £ Ige_)Lth{ splsct L9 an ggpggheprone to
I a e conposi t|

show si gns of to a pepti on or fractio her eof , and
det ermi ni ng t HROMRMeyEE bpReRE Siraditdsey dhsneafai dnmi daFerBLRLPEr FPS a et hod

for_sel ecting &f,d THMAOREIBIFAAL AT 11 NG i HelefA DI Ngikhernapoyt kC ef fect
of (an i mmunor egul at or by subjecting an animal prone to show, signs of septic

shock to a peptiieRd chABoSPLESH IM9 AfadtBARF B t@RdCOBRE&PHPHI ng t he

devel oprrent Ofd%ﬁnﬁﬂgckhle&aiﬂﬁlca@ﬂ‘iﬂicﬂ oPrayi ﬂﬂﬁluh@&ayuuhtoﬁrhbyseml C
shock nodel %@? bel ng a fast d-out nodel for the det %r %tlcoghg
anti - di abeti ¢ A STV IPPES é‘ln&ﬁlaa DBams F EiposTiBrsor septl

to a peptlde composition or fractlon thereof and
determining the development of septic shock in said
animal is provided herewith, the septic shock model aiso
being a fast read-out model for the determination Qf
anti~diabetic activity. Preferably, peptide composi?ions
tested in a method according to the invention are
obtained from a peptide having at least 10 aminoc acids
such as a peptide having an amino acid sequence
MTRVLQGVLPALPQVVC or functional fragment (e.gl a

( ; breakdown product) or functional analogue thereof.

Functional fragments herein relates to the

immunoregulatory effect or activity as for example can be
measured in the septic shock or NOD mouse diabetes .
experimental model. Fragments can be somewhat (i.e. 1 or
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
immmoregulators with a host of functions. Even more
surprisingly, said immunoregulator peptides are
interrelated and derived from ome another and can also be
produced synthetically. The invention provides use of
such an immunoregulating peptide in preparing a

pharmaceutical couposition for treating an immune-
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tested in a nmethod according to the invention are obtained froma peptide
having at | east 10 am no acids such as a peptide having an am no acid
sequence MIRVLQGVLPALPQWC or functional fragnment (e.g. a breakdown
product) or functional anal ogue thereof. 1€ Functional fragnents herein
relates to the imunoregulatory effect or activity as for exanple can be
neasured in the septic shock or NOD nouse di abetes experinental nodel.
Fragnent s caedicasadedbatrfers. al pharmaimicali dojpessitien end arger on one

or both sides, reri.si : a f I Ot Loal te stens
as provided éﬁgﬁg f%gttgg%é%ggtg%'%gpg&gfﬁﬁﬁggg%%%o@%sgfgggété’%%§§i es a
cascade of peptiite fewndoioga avdhpdradeardisy b thacinvestibBpegamor e
sur pri si ngl 1Sk v SPuY I kggﬁi int e d and derived
from one an%’ty{ﬁes@giﬁ gag?g ggegte%rrp%g@#ce s%ﬁe‘%ﬁéaﬁfs&iﬁ%e in\J/fention
provi des use&lgfra Highleemipyo bephise mypdmaioe $hiptephrewg, afor

phar maceut | %@iarﬁﬂ@%iztiaanfcqgfaa%%m% EUdBRSNdP aAROLGLEd diizerder, a

phar maceuti cal conposition and a nethod for treating an | nmune-nedi at ed
di sorder. Argiekagemprbt MaPPA&eh e Rsho B R bRAFRG-Fotend PERFEA Y on can

- be further prdiddethRrtPRhOMRAN GRS Un MY @@ﬁr@@ﬁngiééi £s by peptide
synthesis skills know, for exanple by identification of functiagnal
anal ogues WATHNG HFHERNEHt W FLTE PEHMR ARIES T bPRBI 7Y-BPEe ((PEPSCAN)

det ection t eghnolpycasdifotdR G rean €. 166, Lpephine acids or
nodi fi ed am no acids at one %% nore (or aé%zgglaces |£ t he de5|re% sequence.
Al so, pepti GEXIHRTVEEFVEET S FRdfagSudy By EF LT RFRE AP0 FeFor

Ttimerisatj.on, by I1nkage to.lLysine or . cystein or, other side-chains that
o o T ki T PR i ot eRS <l o iR T Shicdid Pa SR 76N
confi gur ati eystecain ugat ether etide-whsd s nited: te0l oow r 1 emisag&nown in the art,
L oneY Y B 160 Lt 2B, TR A0 c agRur se newly

devel oped

exanpl e by pretigsli 0o ﬁhoérﬁariﬂiigﬁaﬂi):mymuﬁefal) dipeEeSads PN Or

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

Functional analogue herein not only relates to
analogues or homologues peptides from MIF or MIF-like
proteins, from LH or PMSG, or gonadotropin-like proteins,
be it modified by glycosylation or modification with

( '~ unidentified amino acids or non-protein amino acids, but
also to synthetic peptide analogues that can be made with
peptide synthesis skills known, for example by
identification of functional analogues with replacement
mapping techniques, PEPSCAN detection technology and so
on, and can comprise D- or L-amino acids or modified
amino acids at one or more (or all) places in the desired
sequence. Alsc, peptides can be circularised (for example
by providing with (terminal) cysteines, dimerised or
multimerised, by linkage to lysine or cystein or other
side-chains that allow linkaage or multimerisation,
repeated, brought in tandem configuration, conjugated or
otherwise linked to carriers known in the art, if only by

a Jlabile link that allows dissociation.
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conpositions or derivatives can be tested according to a nethod as provided
herein. Functional anal ogue herein not only relates to anal ogues or

honol ogues peptides fromMF or MF-1ike roteins, fromLH or PMSG or
gonadotropin-like proteins, be it nodifiéed by glycosylation or nodification
with wunidentified amno acids or non-protein amno acids, but also to

synthetic peptide qgﬂgf th - i5h_.p i s skills
known, for exanpléﬁ%gﬁel en If?%a%ﬁ@ﬁg%¥ ug%¥¢%n% §%§h§§ﬁ§§@§fsﬁh§

repl acenent imaepitigrt echinbgbesnaPEPSeANddet vablenftreshrolospadmdreminon, and
can conprise I, L:.alp Cj d LEl LN I.ds re (or
all) places F?bgﬁgiéggg#ggnésggﬁgﬁ%éth%E%?QB%g?%dggﬁ%g% gghg?$§h a%%ged (for
exanpl e by pRodidiaRls ERoRt ar RRATNRCeysgaradsprabrrEitsen mrepaned ne?i sed,
by |inkage tednysisng @waéﬁeam)Oﬁoﬁgcﬁs&rogmg- gﬂgm%é hate 1AW hd Akaage or
mul timerisation, repeated, b(ouaﬁt I n tandem confi gurati ori, conjugated or

ot herwi se | i Fle&¥™ ERRAPEFSPkAOWAMBR) t heuadt inj peshy Ay PrEIR@ It e |ink t hat

al | ows di sSOgaldON .ol HrEGRhAEaRbYsear LoTUNQLegH LRt OfpMfi)Provm dad- by the
invention is obtainable or derivable froma gonadotrgopin from a pregpant

manmal , pref &X8B} YL HunAh, SFBV1EXBABE eCT oBUBRRaBRE TR SR IR IRICHI DY cal

preparation prepared gez) cophalnihPhas8at ak) ugeRadelr @Ridi-SUC hudteRr €gnant
mar e serun1g§padotrop|n PMSG found in, serumof pregnant nmares,

) g r
pregnant noudd GREESRBFIELIEPMVIE) CRRt FRYEBELIOP SATLNRS i@%ﬁocg%aa’%ﬁfg m ce or
human chori oRiielg@adel Pt gbh&Gobroblh) akoERe kRalRlied pifedHinei of
pr egnant mnn%n. An NNPFtag.grgvgded bg t he .i nventi on cqﬁpﬁgvasso iated wth
or /Wi t hout g&tSdotrdls P hstHHrt e amBrEE BT eSENPTRRRARNY of 49 r&t
trinmester of conegnancyl (NMPFprapdrehiconsmisMeFal hhEGipmepar atsqnsa{dPF) has
i mune regul atory., effects. In particular, NMPF can inhibit or regulate auto-

i mmune and acute-"and chronic-inflammatory di seases. TNF and | FN-gamma are
pat hol ogi cal | y i nval vedc i hcatatre NMPF can inhibit or regulate auto-

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

peptide immunoregulator via gene therapy
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i nfl ammat ory di sease such as sepsis or septic shock and also in auto-inmune
and chronic inflammtory di seases. Since NWF has the ability to regul ate
T-cell sub- populations and inhibit TNT ang | FN-gamma, NWPF can be used to
treat, suppress or prevent inmune nmedi ator disorders such as sepsis or
septic shock (acute inflammatory disease) as well as auto-inmune di sease or

chronic inf'a”WHtQEYEQh§§ﬁ§§§a§UC£naﬁmﬁMﬁbgggﬁl%Hﬁﬁﬁ(aéﬁd%éﬁﬁﬁﬁteéuﬁhe
di abet es, rheunatic sease, Sjogrens syndrone, nultiple sclerosis

post - partun1%HV?BF&CWHY§?dﬁ%@Vbﬁe%ﬁﬂh?ﬁ?ﬁﬁi&adﬁgﬁﬁﬁﬁqq¥ﬁpﬁkl§¥@Em8€Fent|a s

such as Al zhebpkisedl S£a56pt 28 OhavTHAC athN QEREY IAP M Bho 3081 gEhensh such as
allergies and_c ronlc i nfl ammat or di Sease and transplantatlozﬁrelated

i mune r espofiSeSEVRGER HEt iIFEICt # l@n@@ﬁ?ﬁ&ﬁepr&@ FeRSEYF o8P *genetic
predi sposi t i 8asf or oirfTaIEs Ieghrat e dg di g pr d@r ‘socvairerely (mAis) duaksaw th

articular of o or. am acid vari s i.n H eriv d epti des
gr |nnunore§ %6P q@ﬂ?%%og%%r?B rc §1H' qE%?dEHEF‘gdﬁgg K gwﬁ,it
isdprpéldfd Byﬁﬁ?&MMMﬁﬂﬁegmﬂéﬁoﬁr@M@ﬂﬁlshhg gﬁqglpﬁﬁﬂﬁd@r@dfﬁmmaedres o

i ndi vi dua e i nor egul a ene

particul ar, % %R%&%%E@ 15?%% q%?d 1F8%t# 9&3& j?&ﬂa?%tp?g ?géﬁ%mhereln
sai d functlomalaham@naﬁldgonmmﬁSQSpacpemﬂydwhbaVMmynﬁ deast1d40gam no aci ds
such as havin am no_.acid uence, "' LOGVLPALP (f 545 é or
VLPALPQUWC (%ﬁ@?‘%ﬁ&;ﬁ%ﬁ% % j’%ﬁ’uﬁ%r V3 e %ﬁl%na %g%reloFﬁe?’eof
herei n al so bethedCRVEREdgmerBa) dgeémamadl pgukbgtidr teeniitilyi TR saatlapept hde (or
m Xt ures t ving t S engt ast 10 am no
acids (and es%gglég %ﬁgﬁh bouh%ﬁ%gy a?§9né 28 gF@%ﬁﬁp suéﬁidégmhen bound vi a
(_s cyst ei nedwoadsnfherFomammmm@ghem phgeker 4Ry imsipnded es Thl/ Th2

bal ance as  Webl 88, LRghE AT Ho%\?é?goﬁnd&%@%%éml@ Y ad1 di-gorger . For

hoc i nduce

exanpl e sept eration of splenocytes or diabetes
i s accel er at@¥d aﬁgrégﬁﬁéWHté@ﬂﬁﬁaﬁl%@téE@tV|@? Py oprdEddy by veteraveve

short-chain peptide (third 1mmunoregulator, 3-5 amlno
ac1ds long) that comprises MTRV or MTR or QVVC or VVC oY
CLQG or LQGV or LOG (and especially when bound to a

itarger molecule such as when bound via its cysteine to

another beta-HCG fragment) .

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

_ regulatory activities of another, second immunoregulator

( according to the invention wherein said functional
fragment comprlses an amino acid sequence of from 9 to 6
amino ahlds (hereln also called NMPF-Kb), such as VLPALPQ
or GVLPALPQ or GVLPALP or VLPALP or functional analogue
thereof, which for example is capable of regulating
Thl/Th2 balance as well as innate immunity during an
immune mediated disorder such that it is capable to
reduce the clinical symptoms seen with immune-mediated
disorders, such as septic shock, LPS induced
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 is capable of protecting a

mouse against a lipopolysaccharide induced septic shock,




short-chain peptide (third i munoregulator, 3-5 amno acids |ong) that
conprises MIRV or MIR or QWC or WC or CLQG or LQGV or LQG (and especially
when bound to a |arger nol ecule such as en bound via its cysteine to

anot her beta-HCG fragnent). Mre in particular, a first i munoregulator is
provi ded conprising a functional f ragnment conprising an amno acid sequence

VLPALPQWWC or (é%% L r ana e f Jwhi unt eracts
t he regulatoré ac g@lg g 0 angyﬁml%!se 1ﬁa§ %%%goﬁgéuPQES%%-ggcéﬁdlng to
the inventi onexhbatheds aetefiunctiondlerd rogrant oeenpapsbetareanifac acidl

sequence of from9 to 6 amno acids (herein also called NWPF-Kb), such as
VLPALPQ or c&ﬁmwaméﬁeaf(ﬁéﬁupl@mwmm 4 & U EEAIBOVERR) oyee 216Rer eof ,

whi ch for le i.s.c bl e of . requl atin | /T nge as well as innate
i munity durlqgs%ﬂd ?ﬁﬁ%ﬁ QH #Eor éiiﬁﬁiﬁé C? &Qﬁagpg to
reduce the C'i@écéffé?z’:ﬁpb%mﬂ%e%ldﬂééa'ﬁ%’l‘ffé‘?&'t%ﬁd gl s;%i%f arliCh as
septic shock, LPS induced proliferation of splenocytes or dlabetes i nst ead

of accel er at ¥yt oFnaGEr 2FALHEY hed B} ol BRLBARURE Ceme UK s idtshse

as for exanpl gnbseahenat aetrtaeaﬁ%{@édqﬂ; %rﬁ@ﬁt’:ﬂ@e"\@ﬁh@bbﬂwm i s capabl e
of protecting a nouse agal nst Ilpopolysaccharlde I nduced septic shock, 19

or ot her acut&nduncetir priod iifemaisioreditad eth dvor deephdc ehpicki .ndRrdmrdsivn  As

there is an e e 13 1348:
VLPALPQWCQ) , Qgeé&ﬁBtQ %ggigﬁég%naturated £§Q§%g§l %mi e?ephde
for its effetysba wpshi AeUERE ol fastaton aha vanr y}ld@m

activity (in E/ r o] d et rated
1365+( 348 pep I;{?%ie)kf'%ﬁt%é?s Sﬁllé':g1 C‘f\sn cetdﬂéf%{ll:tlt'?‘érg?l %ﬁ a(nd%lttn Vi 3%) septic

shock. Br eakd*é\?\?ansﬁ?-%é&@ﬁs e g%fné?l’éft étps/ﬁﬂabqa@obré@ﬁiféio@n eIt by
lysis with '%!&@9 ﬁ%g%&ateeua%ﬁsctra;&lfef&oerﬁwég%lpta%&bfﬂeca“ on such

as by the act|V|t ['utat hio er ases the possible
br eakdown pr odtmipe@t1ﬁ&4@f1$§48 Qeprida) iwi i whi chamesenrhlsesi g wrat hi one

isopeptide bond with the amino moiety of L-cysteine). We
have shown that NMPF also inhibits (toxin} streptozotocin
(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
reactive radicals (ROS, NO etc.) that also play an
important role in the pathogenesis of many other diseases
like nephropathy, obstructive nephropathy, acute and
chronic renal allograft rejection, auto-immune diseases

( {like SLE, rheumatoid arthritis, diabetes, MS), AIDS,

» diseases related to angiogenesis, atherosclerosis,
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

carbohydrates or modified with unidentified amino acids
or with nonprotein amino acids such as B-alanine,

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

Not wishing to be bound by theory, NMPF-K and NMPF-
Kb activity can be described as maintaining a Thl/Th2
balance, whereby NMPF-K acts as if binding to an
appropriate receptor but not activating it whereas NMPF-
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(tripeptide of G C, and Qw th L-glutamate having an isopeptide bond with
the am no noiety of L-cysteine). W have shown that NVMPF al so inhibits
(toxin) streptozotocin (SZ) induced diabetes in mce through destruction of
beta-cells. One of the nechanisnms involved’in the destruction of pancreatic
beta cells is the formation of reactive radicals (RCS, NO etc.) that also

play an i npgyrtant roI n the eneS|s of many .ot her diseas i ke
nephr opat hy, “8bser et %eﬁﬂrﬁgéé SCERLPE ARd rofft W%ﬁg?qﬁ?lograft

rej ection, ambduilpuse:lgh s’eh$¢$h2(bakan8laE,mr lae esied id- jart hast | SMElr aket es,
Ier05|s t hr onbosi s

M5), Al DS, r.el at ed i_ogenesi at.her
and type || af@bgﬁ@i' |"i”fﬁs£8§ &Ift 2% |l|1@gp§lst f WPFas Pacts as
antl-OX|dan1éasE0kzexxm@mfmabieakmmymsmmﬁduﬁt&rohli345ti34&nsuch as LQG or
CLQG peptides,al one conbi nati on th certain r boh drat s.or
o {16 wi { ROURCORAR | 1940 ahERBBAEF dBoLSPOREL =GRt G BAT S ds such
as f 3-al ani neinygeAmitncbhut yits acndlvitylahenégf&hed[herﬂxn bynmmmmndulatory
activity (wagéa t wi shing to be bound by theory, NWPF-K and NMPF- Kb

n

activity ca descri bed as mai ntaining a Thl/ Th2 bal ance, whereby NWPF-K
acts as if bindi ngFoox amxamppe opoiat eesatépt sholyuthadt NMRHAKhli@hlbleereas

Thi/ Tho bal ancBeis inererErorhEEs P RsRA B R R o Sy horel n both
| i gands of ta&aotamEOr RMPF+ﬁhsasapconﬁdedabyomablynmenﬂknn(ﬂnhdbk@sreceptor
mol ecul e. Saj,d E?%ﬁg%ﬂieggﬁﬁ mgaégepaa goprgﬂd$§kdl INees 1 te iLs

acitivity are de n by sai our results show
that NVPF- Kbinfhiepiedomepdi seasesepsi vedhoek eqused J@W@m or by
otoxin. NMREzKb=as provided by the invention inhibits or counters inmmune

dlated aut o-1 mune di seases, chronic inflammatory di seases as well as
acut e lnflannator? edp§§5§@%lon prov1des a pharmaceutical composition

for treating an immune- ~mediated disorder such as an
allergy, auto-immune disease, transplantation-related
disease or acute or chronic inflammatory disease and/or
provides an immunoregulator (NMPF), for example for
stimulating or regqulating lymphocyte action comprising an
active componeﬁt éaid 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 NCD-
severe-combined-immnodeficient (NOD.scid)} mouse
reconstituted at 8 weeks old with said splenocytes, or

(, comprising an active component functionally related
thereto.

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

purification and relative activity, depending on initial

Ll e S




The invention provides a pharmaceutical conposition for treating an

i mune- nedi at ed di sorder such as an allergy, auto-inmune disease,
transplantation-related disease or acute ¢f chronic inflamuatory di sease
and/ or provides an i nmmunoregulator (NWF) , for exanple for stinulating or
regul ati ng | ynphocyte action conprising an active conponent said active

conponent capabheeafcriiSul ahi BaraRl 8AOGYIAS 9RBAHBSGHTN dr2Gweek-ol d
femal e non-obese di abetes (NOD) nouse, said stimylatéd splenocytes del aying

the onset of UPEB&WSs BeFRERBDOLsBYEPRT2ESABI HEBS i munodefi ci ent (NOD. sci d)
nmouse reconstitut aeéh af gheekslakderbdbdifahe, SEhENQENEeas. o prefdsiang an
active conponent functiaqnally related, thereto, I n one enbodi nent,. tar]%%

i nvention pro%WH‘é’éloégﬁ—g’-&%? cEBF‘PEé’F‘l]EﬁnﬁBs?FFbﬁeoFoFWﬁ@rteg%%ﬁlo’? rein
sai d active cofpdrefitydisl€apabheaohahiihl bahi 0g paspBratiioer fLrioh pioduet i on
or stinmulati ng i nt erl euki ne- 4l production of spl ego%\étcles_ obt ai_ned fcliom a
20-veek-ol d  FEMECEn-THRRELE! GheF ELTRARD} " Ho T8 LS TRHE A O
preparations @kogoradeit-afiasestdthbaseiCRIany RdvbEchave csimmoel diong dreen used
to help treat _reproductive fajlur

r g e .in sﬁjuati n|§' \{ﬁlngresfoléiic&gﬂ[ growt h or
stimul ation of“r6VE & E e HesPPER-33 YpF%g% St 6fs ®8r€" generat iy
obt ai ned fronceepuwirel, Uidneexanmglef vieareinysahddegiealefted wpifarmatyiors and
relative actiyity ndi n n.initial, 21 _copcept r.ati i.h.seru _urine
and dependi ng\"%% tbh%%%\iaer i%%58%?H68%a%?ep?%%%?a%?oﬁht&%%&e%]nl%a aparﬂr‘:ﬁ? cul ar
enbodi ment, t Beviemeertdmrlpedy idesnade f hnuaot eguhaeorecomstiisivigpdmwiddt i ve

conponent obt gL nabl pvable froma manmal i an CG preparation said
ive corrpo%kélgfa g&&aeﬁ%&g%é%fi mul ating spl enocytes obtained froma

ac

nogn-obese di abet es TERODVUSEON 0.1 2R MPrO 6l dYE o AUMLRe regvg Sirent _
functional Iy pgbated ts%i@'aic@§{révsom§&fﬂ@ﬁ%ngs éQ%aBl@”B'fe 18Ry Rl d
stimul ated spl enocytes are capable of delaying the onset of diabetes in a
NOD- sever e- cCORBIMReAILRHAARICIRR | B eficCHiRR oo bredi f5PEd awPR -obese

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

An immunoregulator as provided by the invention
(NMPF) has immune regulatory effects. In particular, NMPF
can inhibit or regulate auto-immune and acute- and
chronic-inflammatory diseases. INF and IFN-gamma are
pathologically involved in acute inflammatory disease

( such as sepsis or septic shock and also in auto-immune
and chronic inflammatory diseases. Since NMPF has the
ability to regulate T-cell sub-populations and inhibit
TNF and I¥FN-gamma, NMPF can be used Lo treat, suppress ox
prevent immune mediator disorders such as sepsis or
septic shock (acute inflammatory disease) as well as
auto-immune disease or chronic inflammatory diseases such
as systemic lupus erythematosus, diabetes, rheumatoid
arthritis, post-partum thyroid dysfunction, auto-immune
thromocytopeﬁia and others, such as allergies and chronic
inflammatory disease (i.e. rheumatic disease, Sjdgrens
syndrome, multiple sclerosis) and transplantation related
immune responses. Our results for example show that NMPF-
Kb inhibit sepsis or septic shock caused by endotoxin or

by exotoxin. NMPF-Kb as provided by the invention
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sai d splenocytes. The invention also provides an immunoregul ator wherein
said active conponent is capable of inhibiting gamma-interferon production
obtai ned froma non-obese diabetes (NOD) nouse. The invention also provides
an i munoregul ator wherein said active ébnponent is capable of stinulating
I nterl euki ne-4 production of splenocytes obtained froma non-obese diabetes

(NOD) mouse., An_i.mrunoregul ator as provided by the invention (NWPF) has

i mune r equiFBPERY LS R tEOUN Fe R r 1 TBURE r MeRiAE e ANTEHHBRENSr regul at e

aut o- i Munedape s, e-clafshi € himimﬂtbm&@%s@§%a§aﬁe1ﬂ Nigageut EN- gamma
are pathologiiall I nvolved in acute inflamatory di sease C such as sepsi s,
or septic sh ¢ LA%h 4+58®%8St nmune and chronic I nfl ammat ory di seases.
Since NVPF has timee ahivdripid® tiegylptevidesl hseulyfpopul ations and inhibit
TNF and | FN-gamma, NVBF can be used to _treat, .suppress o prevent i nmune
nedi ator di & F‘H&QEe@’érF%%rs%‘ﬁﬁ?Egb?g Egpg?‘e %ﬁ'ﬂfp t(’a‘i?ht‘éemr' nFR&mmat ory

di sease) aspwelucts crautid-a nphaendcsenseadr compadiciod | forathey di seases
such as systeni.c |l upus.erythematosus,.di ahet.es, rheu ol.d rthritis,

ost - par t umEERIEO V2T (L ORER e ARG EBrp TRy (T PR o her s,
such as al | ehgres rargh iochr mhene +méd datatiody sdirseas eednpei sedeohmbnd cdi sease,

Sjdgrens s K ul tip. clergsi d tatq ated i nmune
responses. éﬁ%q%ﬁﬁﬁ%%gébr£§§§n% eagﬁgéF?%atbhaﬁﬂgéglé%%ﬁ%#%gée%gis or
septi ¢ shockhorausied tinamspbinki nevect bpnex vhexiedn MR Kbmmsnerovi ded by t he
I nvention 2 LN Dt s, n i n i -4 n | geases,
chronic inf g%%%ﬁ#%/é%éé%é%ﬁ %gﬁgﬁfgggsgggﬁgeqﬁﬁ%éﬁﬁékééﬁy %ngaégs. The

i nvention t keptirovidienaghybicaic shaukopsgalcatter qicdwrRRPgacstehe i nvention
for the pr%@%&@gﬁ%ﬁ ez?e Ori@ﬁ?%ﬁ&é@éiﬁ%&‘iﬁ ti'ui?tf'ru_{@-rmé@faté&eat ment of an

i ne- medi at ed- exanpl e. wherein sald | rmune-nedi at ed di sorder

conpri ses cRAGOTEST AORPHESEHNAUEQCHITEIG] dieease mAUGH|aS sEVEEBRLS or
lupus erythematosus or rheumatoid arthritis, wherein said

immune-mediated disorder comprises allergy, such as
asthma or parasitic disease, in particular wherein said
immune-mediated disorder comprises an overly strong
immune response directed against an infectious agent,
such as a virus or bacterium or wherein said immune-
mediated disorder comprises pre-eclampsia or anather
pregnancy related immune-mediated disoxrder. Use of NMPFQK
~as contraceptive (e.g. as morning-after-pill or
contraceptive vaccine eliciting contraceptive or
sterilising antibodies in the vaccinated female mammal)

(‘ is also provided. Use of NMPF-Kb is provided for
facilitating fertility, especially in case where improved
implantation is required. Especially, use is provided
wherein said treatment comprises regulating innate
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
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.

b
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chronic transplant rejection, wherein said i nmune- nedi ated di sorder
conprises acute inflammtion, such as septic or anaphylactic shock or acute
or hyper acute transplant rejection, whergin said inmne-nediated disorder
conprises auto-inmune di sease, such as system c |upus erythematosus or
rheumatoid arthritis, wherein said imune-nedi ated di sorder conprises

al lergy, such as  asthyn,ahaAshbha diseass 4 TaAkbacylar ashenelisai d

i mmune- medi at ed. di sorder conprises an overly strong 1mmune response directed
agai nst an i nPEcErbarTadgemg tivudhsds of iQUPrIRAREEr FERFREEAEFENS sai d
i mune-  nedi ag edodisa0E0 el LRI SES, R 001 AFIS T Ri Oba8BAERELs Pregnancy
rel ated innune-ngdiatgd Fsorder. Uéé of NWPF-K .asacontracgptive %%bg. as
r

nor ni ng- af t er dpMPRSEirabdenbvace ptishalaaag feetergen t YHEF c Enersc IFEFEY

sterilising agki pagi %%ahi&l@gpz\@ﬂéé@t@ﬂ dEPBy&3 "BABR! Hik8idkSY Beavided. Use
of NMPF-Kb is provided for acilitating fertility, especially’in _case where

i nproved i rrpgaﬁﬁépltéﬁpijé'lrr&ﬁﬂ?@cﬁllﬁﬁﬁgﬁ:i%‘?y?el@*éeiisdélsﬁs&eﬁu%ései n said
treatment conphtsesmhe@d alddGH HALE A MBHhd Yo BH# 0n i Eebakl, veudal lags and/ or

cytokine activity _of |ynphocyte, dendritic or antigen presentin el |
subset - popul at¥Bfs Litn & 3ed&tsed THRINA al A1 $9RHRr t g@éﬂf&lld éfé%ﬁ%slﬁrﬂ

subset popul atkpRScEOMRMLSE Wil sel HR1c10Nas dmoht P2 scelilike Thus the

i nvention provhdgs,a nmet ho fqQr treatipg an i nmune-nedi ate -dlﬁqu%{
conprising sUHFEEETRG Safishitdle Y (%At OGPt heaPStEadton&2-<
L _r'rrrungr egul at @;tsaa@g_r,dijstwd Gndtibd e zrzi;ém% nagpastinguliay mhea eiam};lé&i ,d

i sorder conprises et es .or_sepsi s.. e invention.praovide S

nqghod f or diaﬁﬁggFﬁ ig?adipé¥ﬂf T JHHE 1T HE - noRCpFEJRERYY Fétgfé i?rmune
di'sorders assaciefiediwct N cHyl/CHe rmipsdha ade evassudeaopsilrablive Isyoatmi sbal ance

bet ween NWVPF- nd NVPE-.Kh, s, for__exanpl e. pr o] r r £
pituitary dergggén o §ﬂge?oﬁﬁﬁf{é% ggiaffji$ﬁgg%éfgelg g %%%%g?gﬂgiéh as
aut o- i mmune ahdteghEGHi, ¢ iinnfdsarmatwitzor catnsebsong sdeheaninipge thie di abet es,

rheumatic di seasge;Lynaled Iy WGld1Qt ive long-chain peptide versus a
relative short-chain peptide derived from breakdown a
peptide having an amino acid sequence MTRVLQGVLPALPQVVC,
for example wherein said relative long-chain peptide
comprises an amino acid sequence LQGVLPALPQ or GVLPALPQ
or VLPALPQ or GVLPALP or VLPALP, in particular wherein
said relative short-chain peptide cowmprises MIRV or MIR
or PALP or QVVC or VVC or LQOGV or LQG. Detection of said
long-chain peptides and short chain peptides, be it

( " modified by glycosylation or modification with
unidentified amino acids or non-protein amino acids is
preferably achieved by immunological detection methods as
known in the art.

The invention provides also a method for diagnosing
or determining the risk of a 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
sample, preferably a urine sample, the relative ratio of
a relative long-chain peptide versus a relative short-
chain peptide, said peptides derivable from breakdown of
beta-HCG, in particular comprising determining the

relative ratio of a relative long-chain peptide versus a




rel ated nental disease such as denmentia's |ike Alzheinmers and others, and

at herosclerosis and related disease, said nethod conprising determning in a
sanple, preferably a blood or urine sanple, the relative ratio of a
relative | ong-chain peptide versus a rel atthe short- chain pepti de, said
pepti des derivable from breakdown of beta-HCG in part| cul ar conpri sing

determ ning th rel ati ratio .of a relative Ion haln e _versus a
rel ative shoﬁe%c%ié}ﬁep?éﬂr&e %W&?Rtﬁ%b %’éﬂﬂ% 50%5’ @é‘éidq’fg'wang an
am no aci d segieniee NfEBVtQ@VIaEAIdaQiﬁ acf;oai ee;@ﬂ@heengmQGWMWct ve
| ong-chai n p(refotl de.__co %ﬁs an am jc seq\tljvﬁnce L LPALP%J%{ GVLPALPQ
or VLPALPQ or" GV PAEP AP | T eUF RS wherEi 724 8i BSP&HAST v
short-chai n pepipresesnpni mﬂkﬂﬂa\ém Mdrientce PEQMPAMCOW GWLR}!:L;H@GV or
LQG Detectian pept i des, and, shor ain peptides, be it C
o {16 by O COERUE RoRE AR Catl e LS. Gh: HBRERFPo8oaR no- aci ds. o
non-proteinzrnkutfmmdshpxt pﬂﬁtquhﬂy:aﬁﬂlewmprbgeanmmavloglmmR.daIection
met hods as art |on provi des al so a nethod for
di agnosi ng mt &rm n?h& *ggﬁesﬂ(ln a” pregnancy related i mune- nedi at ed
di sorder such as pkmeedbaapsicbseoradtilters | amdinbabaediatrgdsdisddeger and t he
Out come of RSAncY=Andlal HAUNIAGK NRA! A ITHOS LA (SIERAS o

g’ ST

gestation di‘abet s nel ) conprisin etermning 1rn"a
preferably asadormzanpteanthe huglaat-iiwnypdet bfiencyevarigecfdegtchai n

pepti de ver su%%%%‘gv%gggt- Jﬁﬁ?@%& dlegggal}ttj ggp&gdeitd@lrl vaplg, from

br eakdown of rt'ic ri sing de m ni ng the ative
rati o of a rekaswedorfathach paspade iy shavesa ﬁéraﬁtvém@@pﬁ:@hm n

pgpti de deri v JJMP&?%@@\@&%&%&J&& @Véa[hgc@rﬂaar(fkﬁp 261 ¢isequence
MI'RVLQGVLPALP C, for exanple wherein said_relative _|ong-chain peptide

conpri ses an iahilfErgeedeséqihente PREGFIMA RIS ME PALPGE or VLPALPQ or
GVLPALP, in paidH<iH @bpdberei Brsaice orelidduersdoid i ehel papephide conprises

MIRV or MIR or

{Lunardi-Iskandar et al., Nature 375, 64—68; Gill et al.,
New. Eng. J. Med. 335, 1261-1265, 1996; US patent
5677275), and a direct inhibitory antiviral effect on
human and simian immunodeficiency virus (HIV and SIV)
(Lunardi-Iskandar et al., Nature Med. 4, 428-434, 1998,
US patent 5700781). Said cytotoxic and anti-viral effects
have also been attributed to an unknown hCG mediated
factor (HAF), present in clinical grade preparations of
hCG. However, commercial hCG preparations (such as CG-10,
Steris Profasi, Pregnyl, Choragon, Serono Profasi, APL),

(' have various effects. Analysis of several of these,
(AIDS, 11: 1333-1340, 1997) for example shows that only
some (such ag CG-10, Steris Profasi} are KS-killing
whereas others (Pregnyl, Choragon, Serono Profasi} were
not. Secondly, recombinant subunits of (& or B) hCG were
killing but intact recombinant hCH not. It was also found
that the killing effect was also seen with lymphocytes.
Therapy of KS has recently ‘been directed at using beta-
hCG for its anti-tumour effect Eur. J. Med Res. 21: 155-
158, 1997, and it was reported that the beta-core
fragment isolated from urine had the highest apoptotic
activity on KS cells (AIDS, 11: ,713-721, 1387).

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

Sarcoma, anti-HIV, anti-SIV and distinct hematopoietic
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QWC or WC or LQGY or LQG Anecdotal observations and | aboratory studies

I ndi cated previously that hCG m ght have an anti-Kaposi's sarcoma and

anti - human-i munodefi ci ency-virus effect (Treatnent |ssues, July/August
1995, page 15. It has been observed that 2hCG preparati ons have a direct
apoptotic (cytotoxic) effect on Kaposi's sarcoma (KS) in vitro and in

i munodeficient patients and mce and a prohematopoetic effect on

i munodef i ci ALY anft sclinieat d9rpdRafgRAcePTEPAYr aligQite F7 31w 68; G | |

et al. NewchBRg:ontic %aé@éroégﬁl'(ﬁaég (%%%@Idgs 1RMAMar 07 2r5) , and a

direct I nhi bitory antiviral ef human and sim an |nnunodef|0|ency

virus (HV asd® WGll(JLLﬁl%r%1=I§R%ﬁdaFu§Pr§FL Iskapdes td.2ls, URRM34In 1998,

US patent 57Q@A%Ma=tSaidl €id oL opt-evabdsantiundkial ief fiectS sdhavmahad been
attributed to.an unknown hCG nedi at e f agt oré](aHAF) resent i.n_clinical

grade prepar &@dndhE AHES VBT o7 R c BRbe ¥t lhéétﬁ'rv &5 L (such as

CG 10, S]E]ger e@’aﬁja&lslon Fi@gﬂ&t dﬁhOtag@hﬁ ﬁeﬁ:qu%l Ii[;lg@ elrglateln%%:)niea}aavi%?)
various effecgts a SJS of se t hese
or oxanpl e SHEM EFSER sBhubitator g mATE A A o

KS-killing yhedas, ottheé %(E@f@ﬂyinseeaﬁagm aBeriero ni¥ricfasiesbies N0t .
Secondl y, reconbi nant subu £ Kill but i ntact
reconbi nant REH oY qtuﬁb ﬁ%gl?éaﬂgﬁ F%Qﬁc%%ﬁﬁE%ﬁt?ﬁ;iﬁgé%n was al so seen
wi th | ynphocyhes.evetherlapyt vhe KSahborr megnbey hbesediursictedt ffiedi ng bet a-
hCG for its -d f ED 5 and it
was reported%%h %ﬁ?aéma%H%%%%Eﬂ¢?aé gggﬁggﬁnfzé ro%?ﬁ%iﬁerﬁggzthe hi ghest
a pt ot iC a@n:ltwm;t}orth@)w;@hl sh(éA‘a@Ssactive 1o8lurzion] 397 apRecerits y, Gallo
et I PO V I stinct
%qcﬁ% f eﬁa@é’éct noe gFot?aJcE gf:'s 'alé; £ n@N ey ol @é‘ﬂfo 4

hemat OpOI etic I Nl ca cruae prepar ati1ons human
chorionic goﬁ‘szerctthamqrqhct;}eymﬁetulaterdaﬁaaﬂ: heglantirdomowy || et al .

1996, Lunar decltakalwrc&h@lnoé%é)duéntocaﬁt i @dunkQuldiBidt i eMd Hibnsd udi es,

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

The invention provides an immunoregulator or a

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

the invention. It is also possible to provide said
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that the anti-tunmour and anti-viral activity of hCG preparation is not due
to the native hCG heterodiner, including its purified subunits or its major
degradation product, the J-core; instead the active noiety resides in an as
yet unidentified hCG nediated factor (HAF)¢ Watever the true factor may be,
these unidentified factors in several hCG preparations have anti-tunour
activity through the selective induction of apoptosis, besides direct
cytotoxic efpmanmamemhbcamnnompoehtionF&mﬂharmwﬁntihnyopoﬁtabaﬁedsthat t he

anti -t unour I not be_due t.0 ed r si nce
there was no |§#~¥% f%% %fpfﬁgnﬁugo %;1by d%?%%? %e?ﬁ%ﬁﬁﬁg eover
t he reported qxrm&]erwat spoust br plheentafll (Hd ditcadf gnaderh€s wasfveted in

clinical stug] n th H ' n et al. 1998)
i ndi cating th§§ﬁ¥% hengﬁgggke%ﬁggggfg%iQF§J¥%5§#£Q$%%% fﬁgaggé by rescui ng
CD4+ cells oﬂ%ﬂﬁmm@x&gmlaEdrbyoHPV1SEMQmﬁy1diﬁauﬁné ¢¢mpenenV|ﬁ¥Omf hCG The

t I f
L 2 AT B0t IR thpEeER

treating an i mune- réparation or a
fracti on deribesthnimpedfingwe abf sbes agt st axampk¢é@nlg@ r include a

stimilating efdeedalon! aweaﬁ%g aggly' %&i@%s&g&ﬁ #5rfougdatpiperi pheral

| ynmphocyt es, "t hynocyt es or I nst cytotoxic or anti-viral
effects. The GORRGAERIA %Yo@té@@latlﬁgtﬁo@KFbWQHﬁQHQ%gl%ﬂ splenocytes

i mune- medi ated-gi SoF de&y . cgﬁpgh&e&um@ G108 o Ok €at ment wi th
at | east one i munoregul ator 0btai nab rom a pregnant mamal

t r eat ment caﬁQﬂPQﬁ?%%t1SfBFe£%§ﬁbﬂ¥ d@?@éﬁﬁbﬁﬁf@aﬁid%ﬁ%9$§%tp?89mé&ng sai d

i ndi vidual wigithde DhaemBeedt heal c60BRIHikicOR, pHHdhBEa Bl #G&mea1PVEG

p(éparatlon conprising an |nnunoregulator as p |ded b the invention. It
i s al so possHﬂéﬂﬁ?ﬁ?ﬁ%ﬁ?ﬁecgafélgﬁ Wik Br ke éﬁﬁ dﬁ%%%*??bﬂgmﬁﬁhaﬁ

fraction or eagdritonsl1geroredghr efsaupr aardAh atdalodly FDthewanpl e sanpl i ng

triggering a hostile immuné attack. 8o, to prevent this
rejection "allograft" the immunological interaction
between‘mother and fetus has to be suppressed, either for
instance through lack of fetal-antigen presentation to
maternal lymphocytes, or through functional "suppression"
of the’méternal'1ymphoc§tes. If fetal antigens are
presented, maternal immune responses would be biased to
the less damaging, antibody-mediated T helper 2 (Th2)-
type. This would suggest that pregnant women are
susceptible to overwhelming infection, which is not the

( ~ case. Female individuals during pregnancy maintain oxr
even lncrease their resistance to infection. Moreover,
while said individuals normally are more susceptible to
immurie diseases than male individuals, especially
autoimmune diseases, during pregnancy they are more
resistant to these diseases.

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

provided by the invention.
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urine or serumor placental (be it of maternal or foetal origin) or other
tissue or cells and preparing said imunoregul ator conprising said active
conponent from said urine or serumor tissue or cells by fractionation
techni ques known in the art (for exanpl e2by gel perneation chromatograpy)
and testing for its active conponent by stinulating a NOD nouse or its

spl enocytes as described. In particular, said preparation or conponent is
preferably deriveth fz opraf pregiasnbadimeht sifntdearimndriybohasseddsurvi ve a

potentially §atalg 'ngymg Lealss lLict .t h,i : gl-.QRigNg as an
essentially fpr%% %ftlss'%Q%F%hPﬁg?%%eﬁdmygﬁt gﬁﬁ%rgﬁﬁg%%rﬁﬁé'g'hostile
i mmune att ackis®edex s, ppevbnest Aicster @neccharetial |igyk bawnat heni: mA#dol ogi ca

interaction ,pe @g&ﬂg@@g&.apg&aﬁw%ﬂ%ﬁe&o :i%i%%séﬁﬂod%(fe@ﬁr, for

i nst ance t hroug : etal -antigen presentation t mat er nal | ynphocyt es,
or through femtdi dhaPrastppprEssiiens sebife amtmnialc| shpabeyI®E 1 fetal

anti gens ar e; nPLesesh eroaleLNal me e dﬁ%?n‘&ﬁ?ﬁeﬂ@“fg bgnbiageito the
| ess danagin&? antibodg?ﬁediated T hel per 2 (Th2)- type.rTthaWOUId suggest

that pregnarPr@bEERLAY eWhstsdsptirh e 38 Malerith&TUWay- i nf ection, which is not

the case. Femal erhngi yhddaba1du ERGRIHEBRANCY, R THAE NpPhviaeen bynehease
their resistance to infection, Mreover, while said |nd|v&duals normal ly are

nmore susceptIBYERELOR| hRuABTHSE A SOFPIHEI NI T HeR viBdaF sl aédp&tial | y
aut oi mmune di$e86€SandbkNgyRoRARRNEY-thERA Al MBfoki A6l ekpliled= drhese
di seases. The invention al so prqvides.a g&{hod for in,vitro t.i mul ati on of

| ynphocyt es BAE-EF anSPLrFPAGTs &fd 1 YBRN AR Sed 9 tyteS*ad L Sidt maceuti ca
c?gposition;@nesentﬂﬂgnaélﬁoSubseavbm@uyﬂuidnﬂr&ﬂ $at daanimalne swedi at ed

compos i on 15 BEBVE BEHCEBRBEISI G - PmSOBAEE it PRt B Rt o W th an
i munor egul dflo? oprBhBdedlbyg,t be DiMertti M2 2&1lsn arpotherr ed fatiodi nent  of
the inventiqgr §@§91atory T-cell populations.
The invention also provides an immunoregulator foxr
use in a method according to the invention, and use of
said immunoregulatcecr, preferably obtainable from a
pregnant mammal, for the production of a pharmaceutical
composition for the treatment of an immune-mediated-
disorder, preferably selected from a group consisting of
allergies, auto-immune disease {(such as systemic lupus
erythematosus or rheumatoid arthritis), transplantation-
related disease and acute ({such as septic or anaphylactic
( shock or acute or hyper acute transplant rejection) and
chronic inflammatory disease (such as atherosclerose,
diabeteg, multiple sclerosis or chronic transplant
rejecticn) . Furthermore, the invention provides a use
according to the invention wherein said immune-mediated
disorder comprises allergy, such as asthma or parasitic
disease, or use according to the invention wherein said
immine-mediated disorder comprises an overly strong
immune response directed against an infectious agent,
such as a virus or bacterium. Often in most of these
diseases production of autoreactive antibodies and/or
autoreactive T lymphocytes can be found mounting or being
part of a too strong immune response. This is for example
seen with parasitic disease, where IgE production is

overly strong or which disease is Th2 dependent, and




di sorder conprises diabetes, yet other inmmune nediated disorders, such as
acute and chronic inflammtion, can also be treated. In yet another
preferred enbodi nent, said disorder conprises sepsis or septic shock. The
i nvention provides a nethod of treatnent £r an ani mal, preferably wherein
said animal is human. In a particul ar enbodi nent, a nethod provided by the

invention is_further cqnprisi regul ating relatiive r.atios and/or cytokine
activity or @?FBRWﬁEtéﬁpﬁ%§§i€ﬁecﬁ IRt RBr b%6r§§59mv | ynphocyt e,

dendritic or (aptbybactpieseht ingeceldnsubaeh- pepuBdt icansldpgrsayd ammmal , such
as subset - po u%ations t hat coqgrise Thf or Th2 cells, or EPB or Th? cells,

or DCL or UERLIEUGE FERRORFF BT Or2 18P PEGHFalS VARG TE Hoh it att ons. The
i nvention als0ralovirdesdaretialntndect dbar ahdr mays e-dgule nei hoslveeeording to
the invention, and use of said imunpregul ator, .preferahly obtai nable froma
pr egnant nanhﬁ??u?ogapﬁgﬁﬂ t?%ﬁpé#gagﬁﬁgFHﬁgé&ﬁ<§ﬁpé£ SHosTE O For t he
treat ment ofocAnHeputuneined atirus disbedetionpr efreablsecelveictted from a group
consi sting o al | ergi.es, .auto-imune. di sease_ (s systenc pus
erythenatosuSY%PLPﬁgg%ﬁxﬁQP%ﬁ?*ﬁ?%?%ﬁt}stV%ﬁg%lg%?%ﬁﬁoﬁ¥lf%$%.% di sease and
acute (such asideptvieclyr srmaphy| aomiwe shopknee dcutkerdr diypsay acitle an
transpl ant regj i n chronjic 1 t i 338 u S
atherosclero§%$ﬁ£8?§é8?€§¥xﬁu %?%f%$§%+§p§§i§E§rq%ﬁ%%nléﬁngﬁggV%% e

rej ection) .ufaréebepronvd,dedeby nventinveptoendeslatese tadomaimegnt oof he

rej eot r eheprous.dadieny v ! _ :
act . or paraerar e A R et WS n s o

i gmne- medi de¥drditicrde) donprekbs apd ovesEyesisopFevianiat orsmpriaretir ect ed

aai nst an il@}“re‘ékégiﬂﬁeﬁ&e@&ith SHEPE aSc@oMiiHE b Rae e A en in nost of
these diseases production of autoreactive antibodies and/qor autoreactive T

| ynphocyt es CaRBEYT HYRE fokfr | Mt DraherRhl -pEAAE AITSEHENF oG | mune

response. Thisdiseton yexamy eax&ﬁl_b,wié hapee el hi eigdicsease inheie | gE

production 1 s QVelhesIy WY LNl £ 58288, 8oLt dRnendet 1 2400 5
producing pancreatic beta cells. There is strong evidence
that the progressive reduction of the beta-cell mass is
the result of a chronic autoimmune reaction. During this
process, islet-infiltrating immune cells, islet capillary
endothelial cells and the beta cell itself are able to
release cytotoxic mediators. Cytokines, and in particular
nitric oxide (NO), are potent beta-cell toxic effector
molecules. The reactive radical NO mediates its v

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

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

immune system: the innate (non-specific) and adaptive
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28 detrinmental for the organism but also with (myco)bacterial infections
such as TBC or |eprosy. An autoi mune response may al so occur as

mani festation of wviral or bacterial infection and may result in severe

ti ssue damage, for exanple destructive hezp?ati tis because of Hepatitis B
virus infection, or as seen with [|ynphocytic chorioneningitis virus (LCW)

i nfections. Sald ve stron ne se is ke a th an

i munor egul at®<a% ng)v%é@& it i}i’m&n\?éilt"fﬁgwnh@é?v%t ﬁgﬁ'lugg ég‘\gpr ovi ded by
the inventi dmm@tale&omgoheemsrremaafple\@&sﬁll@élmmaseommmaeﬂtys tfdi cal
damage (da cause radlcal to cells and tissue is prevented or
repaired C b “?r%%? ﬁt eT\IWI‘—g Te6rd AP HES 1 nUBREPERAI9SRHer eby NVPF

al so acts asymﬂuloxydam, iR ectllly, omadmdie s ) ygd For cexanﬂlte;, ahdéteer m ni ng

o o' e Bar SR, Bl a8y L “EOH GO Bl
pr ogressi ve a@dmtpbasef ptrbe:ebﬂisaamd] Imaras:ssesblmc&mngeiat:tlnf (dBdhr.oni ¢

t oi t | I'ls,
"ol et "cap: 11505 s Herio ek, orhRS R, 42, e Fnphidhy L IRNC PO
rel ease cyt otwxtemnadeat 8r anm sleldes, whmﬂ-& neqwnpleal af bhaimorag: oxi de (NO),

t ent |
medi ates |t o RPAEAEFoREe, Friap Rien ) i Rapttel ERELRNS e, L oot cad

DNA strand bteaksedompst badiaskies ofsucths aﬁ@e@k@g@htyt hedGgrtiNenessf fadct s on
l'ynfocyte SL{@IuRPHH&@th%f%%@l&F aHyl e%&dlﬁ'@v&eﬂ:féseﬁébs inNilig@ler damage

triggers a chain of nts termnating inthe of the beta cell and
di sarray of Thktigalhelaresparsdstsur (e Wt%rﬁYﬁﬁﬁﬁoﬂégﬁ’lfm accor di ng

td the inventhongbseaapabhd tafvd agd %tndwgﬁ@dwenbel ﬂdﬁﬁ@ hekt idateeted
cell-cell interactions_or cell responses, eC|f|caII¥ gp&tlnt racti ons or
responses of *%‘ﬁev‘?ﬁrruﬁgﬁodﬁ?éltenétyﬁlt@m é“bt IR R FOSFEg crgd

i nteracti onalfotPeai-npateied cadapiolee dirmatie SFstiea mbet fundamental
immune challenges - viviparity. The innate system
instigates an immune response by processing and
presenting antigen in association with major
histocompatibility complex (MHC) class I and IT molecules
to lymphocytes. Full response often requires adjuvant
(such as endotoxin), which, through interaction with the
innate immune system, produce costimulatory surface
molecules or cytokines. This determines the biological
significance of antigens arnd communicates this
information to the adaptive system. So it imstructs the

(~ adaptive system to either respond or not. So these two
great arms of immune system not only influence each other
but also regulate each othexr at least at the cellulax
level through for example cytokines and co-stimulatory
melecules etc.

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

Dysregulation in the adaptive immune system may also lead
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wi shing to be bound by theory, there are two arns of the inmune system the
i nnate (non-specific) and adaptive 29 (specific) systens, both of which have
cellular and hunoral conponents. Exanples of cellular conponents of the

i nnate i mune system are nonocytes, macroffhages, granul ocytes, NK cells,

mast cells, gd T cell etc, while, exanples of hunoral conponents are

| ysozyme, conpl enent, acute phase proteins and nmannose-binding lectin (ML).
The maj or céld viuRSNPHACASS Sofl 1fdFe satdmiive drmmmeansyeeeifafe T and B

.cells, whil %xﬁfﬁ?{m%&g_iﬁ’g, hyTBERly CURAPRN S AT 6@t PodLES %LEB%@Q%DB' ve
system has been studi et npst bécCause of i1ts specificity, effectivehess at

el i m nati ng Adfeecit oAtan@eeRErEsSnEe prods aasnandy ghe® 1hufbecel | ul ar

organi sms. The Jdiaiensyst eansehiren IrLonsidgied primtive and thought to
be 'unsophisticated'. However, "the innat'e systemnot only persists but could
al so play a critifalMeBFonadoRdoE t FdenpRaFiAtRNERtaen RafuRBeBhal | enges -

viviparity. gHheiidahss8yBkemceNeid G Sspdtid I esppasei h¥npkacassi ng
and presenting antigen in_assaqciation wth major |stoconpat|ngéty conpl ex
(' VHO) cl as €Y1 Gl BEGFES O AP IFSRSAEEL VEPFSFEREBNLE BF-E8R T equi r es

adj uvant  ( gugh 2S=ENADESXbRYanwMh@), 1Y etghiliad psachhenaWsbhbkha innate

i mmune system 4g%ﬁhwe costinulatorﬁﬁgurjace | ecul es ornﬁﬁtokines. Thi s
det er m nes & JdgPear FergfrREitoe 0t %ﬁﬁﬁ?kﬁ%wﬁnﬁhﬁB fi cates this. f
i nfor mati on dyadiitnadaptiyecnystrenmedd: idldista uedy tbee afapt hegpsystemto
ei ther respond .or.not. So _these two r ar of i ne systemnot only

i nfl uence e&éi%nQﬁ£¥efﬁ?téF§&OFe&ﬁWﬁaﬁfggg%t%%héF:éﬂg?eﬁnga%yPﬁe cel l ul ar
|ﬁ¥e| t hr ouglurfiorg exanphe Tybpbnses .and,-AQ- stidnidext oFll nol ecul es etc. There
ake many physiQl ogical_conditjon nd -i.m . _pat hal .0gj re.the t wo
syst ens areéaﬁﬁaé%ﬁﬁa%%%%ratg ?EE%Si#qggﬂﬁiﬁﬁé%J¥h§o¢f§§%%%Fg}g??8ﬁés been
shown that Regemegnanty hae sdser been whavwe ithanhewysees of sdapdeitic

StinU|ated’c%ﬁfgn(ﬂélPaﬁcfﬁeﬂrBQQBgsQQf@g?éﬂﬁﬂgytokine
microenvironments that determine the differentiation of
either Thl or Th2 cells. In addition, negative feedback
loops from mature T helper cell responses also regulate
the survival of the appropriate dendritic cell subset and
thereby selectively inhibit prolonged Thil or Th2
regponses. Moreover, development of Thl responses can be
antagonized directly by IL-4 and indirectly by IL-10,
which inhibits the production of IL-12 and interferon-g-
inducing factor (IGIF) by macrophages stimulated by the

( ; innate immune response. Th2 cells dependent on IL-4 to
proliferate and differentiate have been implicated in
allergic and atopic manifestations, and in addition
through their production of IL-4 and IL-10, have been
suggested to play a role in tolerance. Specifically, it
has been suggested that Thl to Th2 switch may prevent the
development of organ-specific autoimmune pathologies and
required for the maintance of pregnancy. Recently it has
become clear that'distinct-subsets of regulatory T cells
are responsible for regulating both Thl and Th2 responses
and prevent the development of immune pathclogies. One
of the common features of many of these regulatery 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
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Il diabetes nellitus is a disease of a chronic hyperactive innate inmmune
system Another exanple is the involvenent of the innate i nmune systemin
|isteriosis. Dysregulation in the adapti%e i mmune system nmay al so | ead 30
to i mune diseases |ike systemic or organ-specific autoinmunity, allergy,
asthma etc, but it can also play a role in the maintenance of pregnancy and

[ h ' f "al fi" ' i on, I d ab . d [
Syst om hos. BSeR LBPOAREd oSl DAL E T (R ChRTRF CPEyY SRRSEiEveRdos Al -

el i m nati ng ahbwetion, and exclusive presence in higher nulticellular

organi sms. |t s regylati.on hagalag desh y siudhed ppstpnFor, gxammh gy it el
known that the cytokiné mcro-envitonnent plays a key ro in el per cell
di ff er ent i atdependwatd orhd HEhi irgre /e et | of ypeecdusongThnmahésr wipbnses.

| L-12 i nduce : di Jati . - LV T i rentiation.
Recently it %gbéfﬁslo?ggg?%lﬁ f%laltg\g%%g)tss%%)f’é%g{ﬁgr?ﬁ?cgg%g}f%é%( DC1, DC2)
provi de di f feephideytokioss] unerbanvitidnnenesr tHE€ déresnihemphecules.

di fferentiatkgp,pf. e%l thar. -k Yy Thée cebds n&r?ggg%ﬁkoaurﬂﬁgagh\é_e f eedback
| oops from mature T el per cell responses a‘?so_ egulate the survival of the
appropri at e dBpBipdi éngeMasubribetwren erdylisetecel el §nfnkibi t prol onged

Thi or Th2 respenses. tMILOV zﬁéQBﬂﬁﬁﬁ' h papsge eam be
ant agoni zed %i_rect I ;F)l%by IL-4 gl%c%ﬁ%i rectly %ﬂélilf- !is,mgwhi %h inhibits the

product i on ofiffergngdatiimerierioh-Hr ivtlucThy FaeE8ES(| BeFpRbyY Ymadiephages
stinul at ed b&ith@reh&ﬂﬁwéddﬁﬁﬁﬁérﬁ&@Q@@?(mY@?o@@'bﬁ.dEQQ Hent)Ohahle- 4 tO
proliferate and differentiate have be i icated. in allergic_and atopic
MBni f est at | OHS=RafG TR LR (172 hr SUURE T HER r SpTEUGERESH BF  PLL4 4R | L- 10,
have been suggesteadptrediaons reteuts 4o0ter agctmubpetohi eakthy, it has been
or gan- speci 110 BEBPARLNE SHI4TO1 0t s St TYEALI T et BFOAnE-RErAEARTe of
pregnancy. Refedtly2i.t ihadioinkcorecctsars tdiate drssench BUbseedief afegol at ory
T cells CD40Ligand stimulation, and produced IL-1, IL-6 and IL-

10. These cytokines are of prime importance in driving

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

required for the outgrowth of Th2 type cells which can be

greatly enhanced by the presence of IL-10, while

selective differentiation to Thl type cells is

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

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

primarily induce outgrowth of Thl type cells, while DC2

produce IL-10 and selectively promote Th2 development in

(— the presence of exogencus 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

(like NMPF-P and its fractions) 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.

These regulatory cells mey 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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are responsi ble for regulating both Thl and Th2 responses and prevent the
devel opnent of i mune pat hol ogies. 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 TG--beta to
inhibit both Thl and Th2 31 devel opnent 3hile 1L-10 could preferentially
inhibit Thl alone. The selective outgrowh of Thl vs. Th2 type cells is
dependent on the interaction of precursor Th cells with antigen-presenting
cells (APC) %aleytﬁg tiiveunelregpritat e ptantd the cosg unt sendwifidr tile r MHC
class |1 mol seubesar 106 O REQHELERREH fnt NeoffCe 2RACRY 286Nt I NG the

initial |nte Fon between “d tic celTs an pertinent cel
recept or car??ﬁﬂgmﬁntepﬁsa@nbmmuﬂﬂ3maﬁﬁdﬂﬁiﬂdl%@r@ﬁrln to Thi vs. Th2

subsets. Recentl yguﬂ\@legl ggrlts Rl %ﬁ’&:ﬁﬁ)g%cjcﬂﬁc@qnéﬁéﬁD@.B dyvs. Iynphoid)

have been descri In man l'ect | opmnent rom nyel oi d
precursors oeebibodiesr asdi/em sither winariGmoreagaatsr teraekaki n, and

results in hf@@l@&@ﬁﬁﬁhbo'ﬁheo‘cdééig%zoﬂﬂﬁ'%@ﬂ%‘?&éi?&% Gt 158 kR DC2
cells after ,CD4OLi gand~stinul ation, and produce , I'L-6 and |L- 10.

These cyt oki HEEUBPa28FaYri A S W&hﬁ%rﬁwﬁ%@g@%%eﬁr@?oﬁﬁﬁﬁﬁtéﬂ t he

activated Thbﬁehlslnlr:;Ltﬁel f)ha@@:l'ﬂl@?i ahort ddh UGy oMt Bhothéhade/pRes cel | s
whi ch can be rea enhanced b e presence of IL-10, while selective
di fferenti at?%%g?o ¥ FaWpé’OE'@Iailé‘ng 30 RIRAG LA SE dSPERTLALEh & W&Hr esence

of I1L-12. Simeeb&Elofane fEbatagt ¢ﬂ@ﬁﬁﬂ§g;ﬂ0duct|on of IL-12, they wll
primarily induce tgrowt h _of e cells,., whi produce | L- 10 and
selectively pronnfﬁeTﬁﬁvﬁﬂgéPBpEEﬁF£gﬁ FFW@“ﬁ#E%éhEEEq%OQXEB' Sus | L-4. NWPF
as_provi ded ﬂityarﬂnacenuﬁah&mon@o&bh&om fdzegtdnﬁi]aaﬁmgTbataﬁavlaaioaﬂme: in vivo
(BALE/ c, NOD ~an nd_in,_vitro. om _nant_ Thl not.yp dels e NOD, NWMPF
(I'i ke NVPF- %1F?%1?FSE¥|8ﬁ§Fr ﬁgs c%%équﬁgﬁhy E%S?PrFés IﬁFN—gamra
producti on (1mfarvbionsvlhlahe1mer s disease, thrombosis,

arteriosclerosis, pregnancy related cardiovascular or

circulatory disorders and the like. It has been found

that an immnoregulator as described supra has a very

beneficial effect on animale, including humans, suffering

from a cardiovascular disorder.

An immunoregulator according to the invention also
widens the scopé of possibilities of dotter treatments.
In cases where conventionally such a treatment could not
be performed because of risks of an oxygen tension
becoming too low, a dotter treatment is now feasible when

( combined with treatment with an immunoregulator described
above. Accordingly, expensive and difficult bypass
surgery may in many cases be avoided.

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




and pronote the I1L-10 and TGF-beta production, in contrast to IL-4
production, which indicates the 1induction of regulatory cells |Iike Th3 and
Trl by NWPF. These regulatory cells nmay play role in the therapeutic

effects of NWPF in i mune and infl amuat o8y di seases and i nmune tol erance.
Furthernore, the invention provides an imunoregul ator selected by a nethod
according to the invention, a pharnmaceutical conposition conprising such a
32 selected i nMmB¥eR&WEator, and the use of said for the preparation of a
pharmaceutical conposition for the treatnent of an inmune-nedi ated di sorder.
Purified NWPF is used to produce nonoclonal antibodies and/or other specific
reagent s thereby ideeddnésibng the design of an NWPF-specific quantitative

i mruno- assay. Al so single chain-F'" fragnents are isolated by using the phage
di spl ay technol ogfhav ihmgke gyeten hasphwge armsr:atyne omed spagidicepertoire
conpri si ng & Masire NUIRET géc%&eeksa pERSE)H !im-aéf@néﬁ@ye_ﬂ&anokurther
provi des a nethod and a pﬁ rmaceut i cal “conposition for nodulating

car di ovascul"dclyrhaye cophlBiprdpadr Buperady @empenasass - fRi 30deB BRALR

infarctions,aRhet MB6r StHES8AEEgehhEPRRPAFIS cANLENdPSEh& SIS ralll €gnancy
rel ated cardj ovascul ar or C|rcuﬁétory di sorders and the like. It has been
found that GIRRAbER Ul ATERe e dBRER- O LSt XTRET 13y  benefici al

effect on amidrdéeytédfhadi-ophhyarnsgrantiiidies f oM GeThs di axascukals

di sorder. An i oreqgul ator according to the invention also w dens the
scope of po§§F£Ff+ ?ﬁg %isﬁoﬁge F?lzgnéﬁFéﬁ%q ﬁ%iiﬂi?%w&?@PEBﬁUEﬁtP%nalIy
such a treattmentimoatd DRunbe speteml Neihilec avep Ieimenisksaohtanphaggen
tﬁ?sion becontﬂ%?too |fwl a dotter treatneq%{i .QPM/feagiblg%ég?n conbi ned
with treat mEHCWIHE anly iRG¥BFe 30 aBRaEse Deve- A ngty,
expensi ve amkjbdf fiwubtabypasposengsr pfmhel imete cagemdespsbededThehe
LSt On S S A"y’ Beli®abl 2 WorP RS, A gogorrany!
i specificity and lasting effectiveness in eliminating
infections. The innate system is thought to play a

critical role in the most fundamental immune challenge in
mammals: viviparity.

The innate system instigates an immune response by
processing and presenting antigen in association with
majoxr histocompatibilit& complex (MHC) class I and II
melecules to lymphocytes, the so called signal 1. Full
responses often require adjuvants (such as endotoxin),

, which, through interaction with the innate immune system,

( produce signal 2, in the form of costimulatory surface
molecules or cytokines. Signal 2 appears to determine the
bioclogical significance of antigens and communicates this
information to the adaptive system. In fact, it is
believed that this signal 2 instructs the adaptive system
to either respond or not (Immunology Today 20, 114-118).
So, the innate system is an integral part of the specific
immune defense.

During pregnancy there are increased numbers of
monocytes and granulocytes from the first trimester
onwards. It has been found that, in normal pregmancy,
circulating monocyteg and granulocytes have activated
phenotypes, in some ways comparable with changes observed
in systemic sepsis (Am. J. Obstet. Gynecol. 179, 80-86).




I nvention thereto. It is to be noted that these exanples discuss

I nplications of the invention of which it will be <clear to the skilled
person that they provide a general teaching applicable over a broad scope.
33 EXAMPLE | Introduction The imune systemhas two arns: the non-specific

(innate) and specific (adaptive) immune dgfense, both of which have cellular
and hunoral conponents. T and B cells account for the antigen-specific
cellular and huroral (antibodies) inmune defense. On the other hand,

monocyt es/ MRiRPRag8Sve IEABWNOG a8 GRldSey FRSEnagbLytoRd Likgel y al so gd
T cells are the cellular conmponents of the irnnate influné system while

conpl enent , ZRIRE-PRASE PHESLeR S IVilidoz HRNeeWt erafHEERCEI REPEGSISdON n ( MBL)

are nmjor IO £QABEBRALS rélcddher ML {IMUne-s¥stam hhe jnadaptive
system has been studi ed nost because of its SpECIfICIti and | asting
ef f ect i veneREFRPRFF nt RaBPHG e SOHY F o L TPRaTETER 4t BEEFSADRought to

play a cri tu}cﬁﬁéz_l rereditet horef frined gt a1 Anmanerohalbenge ciyt okARETal S:
viviparity. e lnnate systeminstigates an i e response hy “processing
and presentﬁ%j%#nﬁggﬂuFﬁiggybggg%ﬁg%QMt}94h£¥%f'héggg50ﬁﬁagﬁﬁﬁ hﬁV%xnmﬂex
(MHC) cl ass dimithtly fohadukesriddoymdhonyttsatiba ia pakbednsvgral 1. Ful
responses oftgﬁ%requige ad'uvanti_ such as ndOfOXiiéb whi ch, through

i nteraction % TReCTRAEEE 4 @%ﬂﬁn € % odd %Fgﬁﬁpaf?ir1the form
of costi mul daxossartapecaivlodc Hreamrt e WksaesegBogsal (Rmapgears to
determ ne t bi ol ogi cal signj.fj cg of..antjgens,and communicates this
infornationgg%n?ﬁg'a g% I?é‘S@gf%%?Hfﬁ'Té%?i #? ?g)believed that this signal
2 instructs the ddampingepsegnemcyt ¢hei miedrermeshoimonensystenmusol ogy Today
20, 114-118 e i .SySt. ' iﬁﬂ ' r t ﬁ specific

[ ne defehgg% ?%%g %gggﬁgﬁ%%FfﬁgF%&Jre %%%?%aggdgﬁg%ﬁgég g n%nocytes
and gr anul ossesmotsem afainststther ifipdgisr while maintaining the

mother's resistance to infection. We have shown the
presence of immunoregulator (IR, W0O99-59617) which we
named in this document NMPF (Natural immuno-Modulatory
Pregnancy-Factor({s)) that regulate both innate and
adaptive immune systems in a stimulatory and antagonistic
way (W095-59617) . These factors include, but are not
limited to, commercial hCG preparations derived from
human pregnancy urine, b-hCG preparations, certain
peptides of b-hCG, certain combinations of b-hCG peptides
and certain gel filtration chromatography fractions of
commercial hCG preparations and human pregnancy urine.

( Balance in these factors is crucial for proper 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
innate immune system. Recently it has been also suggested
that the chronic misbalance between the two immune
systems could be the basis of type II diabetes (non-
insulin dependent diabetes mellitus) and other diseases
as well (W099-55617).

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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onwards. It has been found that, in normal pregnancy, circulating nonocytes
and granul ocytes have activated phenotypes, in sone ways conparable with
changes observed in systemc sepsis (Am33. Cbstet. Gynecol. 179, 80-86). 34
O hers have shown increased nonocyte phagocytosis and respiratory burst
activity. Mnocyte surface expression of the endotoxin receptor CD14 is

i ncreased, ah@spbenseespensecvoRrnEst oxd erabnonytebibiseryofamtt qur egnant

wonen produci @re_ of the proinflammatory type | cytokine [|L-12 (Inmmunol ogy
Today 20, 11 O her studies have simlarly found granul ocyte
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innate fact i e e J I | munol .
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modul at ed, rBYbES- n@lmesd:ﬁ}ﬁléssﬁ@% SXORBESLABl Of miflie actdypdns &Rsagai nst the

fetus, whi | epEBhNFRLRAN G e v&‘PiQ@j’ﬁ Sf rfﬁfih@ﬂ&%o\%ﬁ 'll&ﬁﬁCt (50 e éé%ﬂﬂi@"e shown
the presence of inmmunoregul at or narred inthis

docunent NVPELENECGEal} rﬁﬁﬁ?&)l%%‘ﬂa‘f%?yfupizégﬁﬁn@ﬁ F@@%@F@B’)est Hdt regul ate

both innate aRdr adaRidee [{IBUDG-SYSEEMBgbhNaA; Shi Mukkat, OMédandJa?ﬂt agoni stic
way (W099- 59617é These factors include, but_are noig limted t comer ci al

hCG pr epar at 8 - &IPS FFFE L RBTRRS pT eGnaRcy GYICRELTS hES hattidns,

certain pep&sd@ae@ltlhfmt@ebéaa eorbiiaaki as r@ﬂe@s@%bge@um&a@nd
certain gel hér at,i on chromato rag % fracti ong | al g%%
prepar at i onscﬁ Sh&ﬁaﬁeﬁr%?%‘?\cgo PTeCti|y) ghdes ﬁetsﬁ 's cruci al

for proper regslatisgn Nagfurtdex maf eshati) mmneg$naﬂem démsldmmﬂ o ke over-

activation o he _i nnat e emg cause_pro e Qn of the
prc({;gnancy |tIs:e%f %aﬁﬁe%ecﬁfsﬁr‘%él aa?gf%ne m%]flg h’gﬁgcgncci1 % %no %% }?al Zed by
hyper act i vat beanoffotinel tlcnri:.s& eai rrmmescslysd;envfméé‘nﬂ:mtl t.shaslseeedal so
suggested hat b he. g Shalenee PRLNRED LAR LIRS acdy e, coul d

be the basis ype i ab non- 1 nsu ent di abetes el litus)
and ot her di €ghoksnes. Once released MIF 1nduces 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
regulatory role of MIF within the immune system is
further underscored by the finding that MIF is induced by
glucocorticoids and has the unique ability to override
the anti-inflammatory and immunosuppressive effects of
glucocorticoids on macrophages and T cells. Thus, MIF and

] glucocorticoids function as a physiological counter-

(, regulatory dyad that controls host inflammatory and
immune responses (Proc. Natl. Acad. Sci. USA 93, 7849-
7854) . Anti-MIF antibodies reduce the inflammation in
experimental models of glomerulonephritis, arthritis, and
allograft rejection, confirming the role of MIF in the
regulation of inflammatory responses. Elevated
concentrations of MIF have also been detected in alveolaxr
alir spaces of patients with the adult respiratory
distress syndrome (ARDS). Recent studies have also shown
that MIF is an important mediator of lethal endotoxemia
and staphylococcal toxic shock, playing a critical role
in the pathogenesgis of septic shock. Besides the
functions in the immune system, MIF has also other

activities. For ianstance, MIF mRNA and protein are



as well (W99-59617). Several cytokines have been proposed to play an
inportant role in balancing the i Mmmune system One such cytokine which plays
an inportant role in the innate inmune defense and in the regul ation of
inflammatory 35 responses i s nmacrophage gration inhibitory factor (MF).
MF was originally identified by its ability to prevent the mgration of

nacrophages capill t ube Slnce then,. the expression of MF
activity has k%’rgn e&) a}t)%%‘{}arl e mepfgmjfﬁt orfl?cgm suggesting its

role inr egutiatﬁlfteagrartteu.aitmgl epidérmhr opfhé.g;es auggdmsingielﬂwlspl(fStaénce 153,

80-82; J. 275-. 288 rsi_d - yt aki ne,
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cells in resgummth(ﬁﬂdﬁdﬁif@KﬁﬁhdasioBssA(hmmmﬁe?3ESIEEQEt§59howadure 377,

68-71). Qi ghﬂé' E:X:been &ré’eéf"%iﬁ be vibeoharae a?f s '\é:\lfc}:q_ﬂ% Hes ”D&]Q%EES and

macr ophages have und T0 be a marn sour s released
after expos uvessgllmc:tcmsiaitwetmmelmn@b@msexMﬁ? and t®mn da cﬂk‘th@@glmce

rel eased, -ME E duges; té};%p% %%'Iﬁf']?o{n g&a&evc@l%%%yﬁmza&ézﬁ

macrophages and activated , there strongly pronoting |n??ammt ory
and i nmune E@@boﬁﬁﬁqmmr@w@rmsss 1HIF1¢G’FPre‘H‘Fe1Cé?|chaI “reqgul atory

role of MF ééth't@\éﬂl%rﬁ %%}gepf&?i&@ %s angbk'ﬂﬁhtu@ﬂ%r@%rﬁﬂl eﬁi‘@ finding

that MF is induced ocorticoi has t he uni que abi g to
override th@laﬁ@ﬂ-ﬁﬁﬂIaWﬁ%@@ﬁgl%mm P%%ﬂﬁ@gﬁﬁﬁr@§st¢@ﬂé?ﬂﬁﬁist%ft e

gl ucocorti coigdsspr maHLphages and T cells- Thus, MF and glucocorticoids

function as a physiol ogi cal counter- regul atory dyad that .control s host
infl amatory and Flﬁnﬂ%e igms O NAFIUNAC FGIUSGt IQUS A IR W 40-

7854) . Anti - deEeamt idbadies gﬁé@ﬁéhéﬁelén&haaﬁghlQadmlaﬂmdmﬂdﬁmmhél model s of
glorrerulonephrltls arth tIS and all ogr rej nfirmng_the role
of MF in thEPPREGUPES GFaRt Jr‘FﬁIH?Wi’Hi‘%r‘ge ©8pbns é’ &q%{%gva?aéﬁ %%n%%ntrati ons
of MF have eksepbeenbdet enited int ttdd/eoh aracting directly or :
indirectly on regulatory cells of the APC cdmpartment
(such as DC1, DC2} or on lymphocytes (regulatory T
cells), NMPF biases activated T lymphocytes towards Th2
immune response. The suppression of Thl immune responses
may be compensated by the stimulation of the innate
immune defense by NMPF which could explain the
maintenance of maternal resistance to infection.
Recently, it has been shown that in some instances such
compensatory mechanism (stimulation of innate immunity)
could be more dominant and may account for abnormal
pregnancy: pre-eclampsia.

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

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

an underlying process. Generalized matermal endothelial
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air spaces of patients with the adult respiratory distress syndronme (ARDS)
Recent studi es have al so shown that MF is an inportant nedi ator of | ethal
endot oxem a and st aphyl ococcal toxic shock, playing a critical role in the
pat hogenesi s of septic shock. Besides the functions in the i mune system
MF has also other activities. For instanfe, MF nRNA and protein are 36
expressed in brain, enbryonic eye lens and differentiating epidermal cells,
suggesting its pivotal role in _the regulation of the neuroendocrine system
cell growh L df¥ pEpaptiisn od.1oxasumsat of 1§ apot taliho®@dnicRd presence of

‘M F in variouss9sga8scang.et F%%lé@ﬁtﬁiafi%ﬂ‘@xpy&&?@& SoFOASEi bt bvelyiexhness MF
and can be strongly activated to express MF in acute/chronic inflanmmations
such as eczerR @n8°HsolVRSTSIfiere Wil et aRAPGREKAT Lpr ovi de an

i mportant di fderenbl ogenkasceilghalcdnel, NONeIYGHEanPh3H0BY!t eacpBaklai r way to
the tissue site. Cnﬁ_of t he nechani sns of i mmune regul ation that we C
det ect durindmﬁgﬁbﬁﬁ é?li?eFﬁﬁﬁgﬁﬁlﬁﬁdm%QQ1ﬁﬂQﬁt%%% YRAYEETART adapti ve
i mune def ensms@thfFfer \WEoimalexai tthe DI NOtptéakied b, acting
ct

directly or indire on requlatary cells of the APC conpart nent sych as
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| ynphocyt es tiwelidaidh2esulming FeSHORSE oddies St B58| 08chk i $héntmming

responses be conpensat ed the stimulatiqn of the inpate .inmune
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to infection.tedeneatéy, CThehddveeedysifawmctiat im-soneicnsbanbesHELLR

conpensatory c jsm (stihnulati.on.of innate imunity) r ¢ be nore

dom nant and ?Hgg %ﬁﬁf.Fngg%ﬁgrEﬁwerbfgﬁﬂgﬁ%§f %#%-%%Vaﬁ%%#g;E%

Pre- ecl anpsi acdwenia) coymdnmpmgr egnddc pispgedid iat trsimthedetdethaedfBgctki ni cal

fi\ndi ngs of q$€v§é@gebbﬂaggpg&%%%g%g_conbined with proteinuria and edema. The
S

i nci dence ha een reported "t o be between two and seven
Endothelial cells can be activated in several

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

( substantial published evidence that there is systemic
activation of the maternal 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
receptors, interleukin 6 (IL-6) and soluble phospholipase
A2 (an important mediator of inflammatory reactions) into
the circulation. It is well known that the clotting
system is abnormally activated, and complement systems
are similarly affected. Postmortem observations indicate
that in some circumstances the lethal pathologic
condition resembles that of the Shwartzmann reaction, a
particular form of inflammatory response to endotoxin
that has been characterized in experimental animals.

Since the above menticned characteristics of pre-

B s e Y T RN,



per cent of all pregnancies. The clinical findings becone manifested nostly
| ate in pregnancy. The di sease can progress rapidly, at tinmes w thout
warning, to a life- threatening di sease. Expedient delivery initiates the
resolution of pre-eclanpsia but is a major cause of fetal and maternal
morbidity and nortality. Roberts et al in3their classic article gathered the
evi dence to invoke activation of maternal endotheliumas an underlying
process. Ceneralized maternal  endothelial 37 <cell dysfunctjon allowed nost,
if not all, SFHHTREFD X&5E8RES FHRE Jot ehePhiry SBrEKai Med ISP S5 4Rf e,

uni fying priaessalbypameensitH) tHyatgh (6) shuebedvendeidhald grecontrol of
vascul ar tone, quid_rebgg;ion by increased, endothelial perneahility, and
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new cer ebr alSFebt n§EOCE hmigifss 1S | Ve 8y SFuREE &F ARG HSic to the
HELLP (henobyisisntel biahed dvaler cchayielsedahdGl bwsplairdltet amount) syndrone
could also he attributed to the effect.,s of_ acute underperfuysion. Endatheli al
celI's can beatrTvat ed i A& 1% %ecgﬁ%l?%:?%n{uﬁg?@ Fﬁg’t%nﬁr%ég :)Locf efr‘latlllcglql%

rel evant to winetheri ghey eformen edmnipsi shoakdasdvevabetmvd datles fMIR or s
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T popr of o norof; 58,88, irde iiatduop BRPIRLED endit iy apa

fi bronecti n skegphriococcalodustis; stamckdeported syncyti ot rophobl astic
mcrovillous fragnents. The source of the factors that |lead to endotheli al

cel | dysfunction has not been determined with certainty, but the evidence
pbints to the pl MehewialnanddMetdheds endot helial dysfunction there is

substantial publl e sudence el WerS Lo SXSLED ettt On of the
nmonocyt es . arcommasitval e hCET pefeparatinmieased nebdase Shfinbdeu HPLC
system equipped with Alltech macrosphere size exclusion
(GPC) columm of 60A, 100A or 300A (250 x 4.6 mm and 300 x
7.5 mm}. The separation ranges of the columns were 28,000
- 250, 2500 - 350,00 and 1,200,000 - 7,500 Dalton,
respectively. External molecular weight standards were
employed to calibrate the column elution positions. ‘The
markers used were: aprotinin (6,500 Da), cytochrome C
(12,400), carbonic anhydrasé (29,000}, albumin (66, 000)
and blue dextran (2,000,000).
To analyze NMPF, three different hCG preparations
- were used: NMPF-PG (Pregnyl; Organon; 0SS, The
Netherlands), NMPF-A (APL; Weyth Ayerst; Philadelphia,
USA) and NMPF-PR (Profasi; Serono, Rome, Italy). As
running buffer 50mM ammoniﬁﬁ bicarbonate buffer
containing ethanol (5%, vol/vol) was used. Sample load
volume was 10-50 ml for the 250 x 4.6 mm column and 50-
200 ml for the 300 x 7.5 mm column. The flow rate for the
250 x 4.6 mm and 300 x 7.5 mm columns were 0.5 ml/min for
45 min. and 1-2 ml/min for 45 min, respectively.

First trimester pregnancy urine (2 litres) was
collected in a bottle from a healthy volunteer and was
refrigerated until delivered at the laboratory within 2
days. Upon delivery, 1 gram per litre of sodium azide was
added and the pH was adjusted to 7.2-7.4 with sodium




proi nflammatory cytokines TNF-a and its 2 soluble receptors, interleukin 6
(I'L-6) and sol ubl e phospholipase A2 (an inportant medi ator of inflammatory
reactions) into the circulation. It is well known that the clotting system
is abnormally activated, and conpl enent 8ystens are sinlarly affected.

Post nort em observations indicate that in sone circunstances the |ethal
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anal yse t he tiePH fitmteopel ttak) hiEsprepaksitreted ien waedinat G madzu HPLC
system equi dwith Altech macr os here_si.ze . cI usi Q). colum of 60A,
100A or 300%8%{%35} %tJrﬁﬁlaﬁa 358 Equ%pge%w \%gtpé‘t%%#ranges of the
col ums wer eedy®30f: wi2hOa 28508RDa 3660; aﬂffand?hb, mmamwGlﬂuéommlmbh
respectivel £ ! i e to calibrate
t he col umm éfl lﬁ)lna{ s&fcgmgﬁgggl& £ &g ga vvel\r,x:{]?%spr |n|ﬁjj( 6Q500 Da) ,
cytochrone @atEr?, 4083t thebsﬁmlanWydrﬁwtm Ceficerdi tated K661 ©@0Ma and
bllue dextran, ,000, I hCG arations
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anon NVPF- A ( APL;
Veyt h Ayer stvelpme a(%fel%rm USA) and NVPF- PR ( Prof asi ; Serono Rone, ltaly).

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

- Animal Health (Laboratory Animals 28: 1-24, 1894).

Injection protoceols: 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

(’ 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 fractioms
(10-50 mg) or from first trimester pregnancy urine (NMPF-
U) for 3 days and then injected with LPS i.p..

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

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.




runni ng buffer 50mM anmoni um bi carbonate buffer containing ethanol (5%

vol /vol) was used. Sanple |oad volune was 10-50 m for the 250 x 4.6 mm
colum and 50- 200 ml for the 300 x 7.5 mm colum. The flow rate for the 250
X 4.6 mmand 300 x 7.5 mmcolums were 0.8¢m /mn for 45 mn. and 1-2 mM/mn
for 45 min, respectively. First trinmester pregnancy urine (2 litres) was
collected in a bottle froma healthy volunteer and was refrigerated until
delivered at the Iaboréiory Reraphaeddiys, hpddl@eMQﬁiQE,Jrgﬁﬁmn@ertbitre
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filtered through Gof5Lkenwhen hepdliad, PNEI BFtpdie Fisne athan aleweainon

set-up. Subsequenyl yrew tdie-fihgrate (2 litre) was concentrated in an Amcon
ultrafiltration set-up equi pped with an, YM Di opore _nenbrane with a 10 kDa
cut-off. The final vol e (2&8°k 9t V\%leﬁér-yseéll&&él%ﬁr N HERRRIVH? 10

litres of MIIi Qtdmgggmujgxt Diee SoxmbBinas furt her concentrated by 10 k Da
Ccut-off in an Anicon ultrafiltration sg hénlto a Eig VO'%%F

Mce used in sepsis or Zeptit®RASERE RPRAF & YBRE/ ﬂWc@DOf 8-12
weeks of age weregegel-fiafhial & frexpeeingnisl 1ébeoatiomlaskelmioiiead n our

facility under S%?CIfH£H$a hogen-free conditions according to the protocols
described in the ur opean Laboratory Animal Science Associ ations

(EELASA) Wor ki ng gpmmm<phpb%déﬁﬁndkﬁﬁﬁb ¥Isboratbmgntni Nelss 2frirdadAd, 1994).
W th 150- 300 R PREiEEY G ARG B PERLEBL M Bl PorFCMEHGRR) - Cont ol
gr oups C:merﬁotmsabédbmhﬂ@Jﬂﬁ&e eponds . babdteieavhgeefWQ¢hmﬁ thwwﬁ% we
treated BAL%&%&Qa%4%Otd\m%&R§& 0:[57819e| Euch 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
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
( (IR) has also anti-diabetic effect. So in order to test
whether b48 peptide has anti-diabetic effect, we
performed transfer experiments. Total spleen cells were
recovered from diabetic NOD mice and stimulated in vitro
in RPMI+ supplemented with 10% FBS with coated anti-CD3
(145-2c11; 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
NOD.scid mouse (n=4).
In vitre/ 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




of different hCG preparations, thereof derived fractions (10-50 ng) or from
first trimester pregnancy urine (NMPF- U) for 3 days and then injected with
LPSi.p.. In order to determ ne whet her NMPF inhibited shock even after the
shock i nduction, we also treated BALB/c ice with NWF i.p. after 3, 12, 24
and 36 h of injection wth LPS. At different tine points sem -quantitative
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PReviously (U0 9% 51%6/%[7]) ﬁ(\f’tgﬁ’wﬁ:& Wstgft cMEre, the LPS

stimulated proliferation of splenocytes was measured.

Results

NMPF purification: Samples of NMPF from different
sources (Pregnyl, APL, Profasi, Pregnancy urine) were
applied on the Macroshere GPC 300 A column and eluted
with ammonium bicarbonate. Three selected areas were
fractionated, WMPF-1 which elutes apparently with
molecular weight of »25 kDa, NMPF-2 which elutes
apparently with molecular weight between the 25kDa-6kDa,
and NMPF-3 which elutes apparently with molecular weight

(' <6kDa {figure 1.). All these fractions were lyophilized

7 and were tested for anti-shock activity (shown elsewhere
in this document). The lower molecular weight fraction
(NMMPF-3) which elutes after the column volume was further
fractionated on the Macrosphere GPC 60 A colummn (figure
2.). All fractions were lyophilized and were also tested
for anti-shock activity.

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

injection, with lower than 10% of mice alive om day &




(IR) has also anti-diabetic effect. So in order to test whether b48 peptide
has anti-di abetic effect, we perforned transfer experinents. Total spleen
cells were recovered fromdi abetic NOD 'zce and stimulated in vitro in
RPM + suppl enented with 10% FBS with coatéed anti-CD3 (145-2cll; 25 ng/m)
and IL-2 (50 U/n1) al ong with 300 1TUmM NWF (Pregnyl) or b48 peptide (20

nmg/m ). Cult a ret cu %0 i ir for
48 h. After %%I we ?’g%avs\/géhtelg} tC?I% g % %rea% &% were
i.p. transf éfM%?i fnovwo aouBeachrrlegnYﬂJQDC&mxtsmﬁmctmcn}s NMBFvilt o/ ex Vivo

LPS stimul atgel, prol 1feratl Q”FQf El%lre oY, stmAf,L,ﬁr 48,0 of . §gpm Sd%l%pckéu

i nduction in "BALE/T m ce by h‘l dose L i nj"ectibn, Spl eén ce

106 cel ls/ M9y {s®. @@tbvéfegua‘&d3r est iwhilla egoupyi oFomiuket brePSed0 U n) in

96-wel | pla o] VBT e Stimlated
proliferati Ta“ﬁl 04 L@g‘?gngcik‘/%égp \?/ggéntgagurw éﬁ%g‘%ﬁ&hﬁ%gﬁ’%or(gﬁon during
the | ast 16 rhgurshowntutieurastivatedt Barowxpeds edk ssypivanosyt d ifauem

non-t reat ed JALGYG: M eecufkerbiohated PULIrIl 1500 SLHBYLA! fpEl X 106

cells/mM) with LPS in the presence or a erent- sources of NWPF
(37.5-600 | GaiyFregnior erageasn NMRE fmgyretspuyeesProPpsiashowsst ono), NWPF

fractions (19520 ymbet )y %né.% %ﬁebkd%c%ﬁ@y b(%&ﬁ&ﬂc}:opf QRUGE $rg 19Nty M F or

conbi nati ons of these products each 24 hoyrs of culture,
the LPS st igffditier proariapadisy én @B’I%h Je‘él’%\}ésb%ﬁ§9ﬂeélf RESWL s NVPF

purificati oy Samd ess of hAVEEEr aBuehld efenle1 Suk CoSr§ Bpeanyk, ofPL, Profasi,
Pregnancy urine) were _applied on the Macroshere GPC 30Q A colum and el uted

h ammoni lﬂﬁ%‘@dﬁbo‘ﬁgt%am?hpéécgellé‘cttéd“ear% NererveracTrSAATEEE RPF- 1
lch el ut emrapper entdy With bl Betibate Wi iRt of SRS kBBckNWRBuZ twWhingh

elutes -apparently wth nol ecul ar. wei ght, bet ween the 25kDa- 6kDa, ., and NVPF-3
whi ch el Ut GETEpI ot 1 TRERSRoPECBIER RGeS Aeceferat 1on oF bholf

and early death.

In 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
(containing anti-shock activity) and a non-active batch
from source Pregmyl on GPC 60 A cclumn. Three selected
areas were fractionated, NMPF-3.1 which elutes apparently
with molecular weight of >2000 Da, NMPF-3.2 which elutes
apparently with molecular weight between 2000-300 Da and

( " NMPF-3.3 elutes apparently with molecular weight lower
then 300 Da (figure 2.). All fractions were tested for
anti-shock activity.

Results from these experiments revealed that anti-
shock activity in a pretested active batch resided in a
LTraction NMPF-3.2, while NMPF-3.3 fraction from both
(active and non-active) batches accelerated shock (figure
4.).

Iin order to determine whether NMPF-3.3 inhibits the
anti-shock activity of NMPF-3.2, we added NMPF-3.3 into
NMPF-3.2 in 10:1 ratio (100:10 mg) and injected the
mixture i.p. in mice two hours after LPS injection (n=6}.
Data from these experiments showed that in all mice
treated with NMPF-3.2 fraction alone, septic shock was

inhibited and they had sickness scores lower than 2




c6kbDa (figure i.). Al these fractions were |yophilized and were tested for
anti-shock activity (shown el sewhere in this docunent). The | ower nol ecul ar
wei ght fraction (NWPF-3) which elutes after the colum volunme was further
fractionated on the Macrosphere GPC 60 A #olum (figure 2.). Al fractions
were |lyophilized and were also tested for anti-shock activity. NWF

treatnment in LPS-induced septic shock: To determne the effect of high-dose
LPS treat ment EiFurePE) .t méuitle i, AL Brboak cect A vE) Yvarfe NMFTG €l

i ntraperitongghby Wit RyalePS rlhla0; e Kﬂﬂugnﬁmﬁywi.ya' N - Rssesaattiad ¥ for 5
days. PBS-treated BALE/c mice succunbed to shock fromday 1 after high-dose

LPS i nj ecti BAONG BRCSHmERtathshenk gingi theafroatsd giys died FVgure 3.).

I n contrast, ¢200%0f tihl Hime draaiad Wb (@ifgﬁrér@mﬁ.ow&% Rreaylor or its
fractions NVPF-1_or NWPF-3 obtained from GPC 300 A column _were alive on day

5 (P<0.001) CPPYdts were phialngduds Sxperiechifaat dab Whidh VL f

sour ce Pregnybnobcbexameidiagane ﬁﬂﬁﬁapr@ﬁ@& Shpune MERRIES il eithseisdl 25% of
survivors (ngyée %). Not auéﬁgonnercia % pr epar at,i ons, showed NVPF
activity; foltePBhEVE RMSE FOrRS GUict Pr SRASK. SRORSI LBhI Yl (1

anti -shock aehbwi)y (around 401 survival).In addition, variability in NVPF
of  BtIvity of shRE EallIGER P et DHSe PR TheduniRior e BALD) ¢ i ce
with APL bef fuethieraptari fikel NMRR-3 relushd ONMPFsBoReer GRC ra0fercalfumm
whether ther S8R SFReve At HREesi Tn HOLTRY EoRRRErE HIS 8 accel or at e
ngck and i Ahirsitt tord mectrete ractgidvREY actinet gndwdettenniered futee traomiad ed
T o BePEBles ehefls DY Elpe 0L Uienl Loy ) and 2
areas were faatirsherdd aciPR-3y hadhi arowhdt 2s2 appapddd NMERHS 1Bl ecul ar
vei ght of >2Q0@rl8, 3NMRFE:3nR-oMH Oh Hl8Sn-active batch of Pregnyl had
1:3.4 ratio (figure 6.}, while the active batch of
Pregnyl had around 1:1 ratio (Figure 7.).
Ex vivo LPS stimulated splenocytes proliferation:
After 48 hours of LPS shock induction, splenocytes from
PBS treated and NMPF treated mice(from mice treated with
either active Pregnyl, thereof derived NMPF-3.2 or NMPF-
3.3 fractions, or APL preparation) were isclated and
restimlated with LPS. After 24 hours of culture, LPS
stimulated proliferation of splenocytes was measured.
(' 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
increased the LPS stimulated proliferation (6000 vs 7200
cpm) . Comparable results were obtained when splenocytes
from untreated BALB/c mice were in vitro stimulated with
LPS in the presence of above mentioned additions{(data not
shown) - _
In vitro treatment with NMPF from different sources,
b-48 peptide, denaturated b-48 peptide and anti-MIF: The
major characteristics of pre-eclampsia resemble that of
septic shock. Therefore we hypothesized that there might
be alsoc NMPF (IR) factor(s)that are involved in pre-
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apparently wth nol ecul ar wei ght between 2000-300 Da and NWVPF-3.3 el utes
apparently with nol ecul ar weight lower then 300 Da (figure 2.). Al
fractions were tested for anti-shock activity. Results fromthese
experinments reveal ed that anti- shock activity in a pretested active batch
resided in a fraction NWPF-3.2, while NMPF-3.3 fraction fromboth (active
and non-active) batches accel erated shock (figure 4.). In order to determ ne
whet her NMPF-3.3 inhibits the anti-shock activity of NWPF-3.2, we added
NVPF- 3. 3 i nt&F 1aNPEL8. andn afipa werses (3010 sppchndri Appstied #AVar xture
L. p. N M Ced WoaROUEBOFH! &P Imist-ectd O (§78) suckAE3aEEM BRSien
experinents showed that in all mce treated w th NVPE- 3.2 fraction al one,
septi c shoclRGRB:CTAREE Fei T FMSK P siekreasesceneY L6 V2 43

(figure 4), it | eadhibsaanpieshoclcactig IBE- 3yR3 chr agti on was
inhibited with NIVII%F- 3..3. lCQIHI\l/PF 3. treﬂat n%%%gf% one’ agcélcer ated shock and the
treated m cEWeRlaver waahl iEICHIRAE ABS thedtdcafReSEVREulY -4 D2 Wge trend

of resul ts welge otappedddy id R Sontd MGEh1 ackisecaNd i I agtd ve
bat ches from Pregnyl were m xed and injected in BALE/c mce after septic

shock i nducti o aaihsSndte SHRFHE RENG DEPTRNENPROIESSERE [MUSHEEER:  Next
we further qugdéi gdcNMBF3Ruaith M. So90i &P6hE80KAasE! BBN rdde@imiact i ve

and non-active Pregnyl batches, and from first_trinmester pregnancy urine and
det ermi ned tH&Fafrd. Tragticithd THADGERRE ¢ (VR st 8r 2Pr eGRIR i ne havi ng

anti-shock agddvatyrhad aeaund lerdickd:aithDa (AMMPFsBaghyNyBEcdald) ddstigure 5.)
and non-active hatch of Pregnyl had 1;3.4 ratjo (figure 6.), whilge the
active batcl"r:’\?b < pragnyP ﬁi@%r%wrfdi t?kéefi%%%??éﬁrgglgf%@eﬁ 3PS
stinul ated spi@numeyresnppeldifiefatdttnn wiftierad8i Mursani MPB.shock induction,
oH enocyt s from e LeaLsd.and NIEE gl o CE(LLOM I 68! coalahat T
to decrease LPS induced proliferation, similar as a
pretested Pregnyl batch that shows anti-shock activity
(NMPF-PG") (figure 8.). Moreover, anti-MIF and NMPF-PG"
together work synergistically and decrease proliferation
(figure 8.). NMPF from APL {(NMPF-A), non-active Pregnyl
batch (NMPF-PG™; without anti-shock activity) and b-48
peptide (NMPF-K) increased the LPS iﬁduced proliferation
as compared to LPS only (figure 8-12) .On the other handg,
NMPF-PG+ or denaturated b-48 peptide (NMPF-Kb) inhibited
and decreased the LPS induced proliferation at least till
the level of anti-MIF treatment alone (figure 8-12.). In
( vivo treatment of BALB/c mice with NMPF-PG™, NMPF-K or
NMPF-A after septic shock induction accelerated the
disease severity (at t=48 hrs 0-25% survival rate) as
compared to PBS treated mice (at t=72 hrs 15% survival
rate), while septic shock in BALB/c mice was completely
inhibited by NMPF-PG' or NMPF-Kb.
In addition, cur NOD spleen cells transfer
experiments revealed that 22 days after transfexrring,
NOD.scid mice receiving b48-peptide and PBS treated
spleen cells were positive for diabetes and within a week
they reached a blood glucose level above 30 mmol/l, while
NOD.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
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3.3 fractions, or APL preparation) were isolated and restinulated with LPS.
After 24 hours of culture, LPS stinulated proliferation of splenocytes was
measured. ( Reduction in LPS induced proljferation was observed after

cul ture of splenocytes from NVWPF (active batch of Pregnyl) and thereof
derived NWPF-3.2 (1600 vs 1350 cpn) fraction treated BALE/c m ce as conpared

to PBS treat |I e (o] 3.3
i ncreased thggfgglstfﬁﬁ]ate eﬂg%%%nf%égo%l g§§§§%A§%#$ klgggggrable

resul ts wer e2bbEBiLRed iFfen spI enocyt es fromuntreated BALE/c mce were in

vitro stinulated whthe LBS 'tﬁhﬁ\heo}.w&ﬁﬁ@@%é?&l gla%hlsoaﬁa adiuicons(dat a

not shown). In vitro treatnent™ wth NMPF fromdifferent sources, Db-48
pepti de, denﬁ@ﬁh@@@&lEEHSﬂﬁﬁﬁﬁ|Qﬁgmﬁﬁ@”an@ndN@FﬂaWﬁelmWEP@rSﬁﬁ§ﬁ5€téﬁ¥%tlcs of

pre-ecl anpsi anye39abl &d atiél SSPtiS EBABKknat hEhel 8BS \é%a%ﬂ%t hesi zed t hat
there mght be also N (IR %actor(s that are involved_in pre 44

ecl anpsi a ahaaﬁl?Seﬁoﬁ%§W”Eéﬂ%$% %%d%?eﬁﬁagéﬁnge BBEEE ke IHREEShown t hat

NVPF- 3.3 i's onfuskcRvidtast 1100 wi-& st argeheLat eangepti Giaghdekrand increases
invitro/ex vivo LPS induced spl enocytes proliferatiqn, which i correl at ed

Wi th increasB PROERE dibedaderRevit i4iAP ?Yﬂeﬁh@dMFHé of prE- &8

patients hi glhy‘bé&/:@.l:%ﬁffatﬁ.cﬁ{(&ﬂlfm Phisaa N fuduAk espEesant anbiteleaf ore we al so
t est ed whet her ese ni cked. subunits morf eptic_shock and so resenbl e
NVPE-3. 3 1 KRB Crar, For s o NTFSat ot | iy +BRRL Cvadarr 201 Hedt il

endot oxeni a amdt&E&p@ﬂgmunyéﬂegwmdﬁaoﬁhﬂﬁkthéOaM&pah$@ Q@ﬁmameéy@ﬁemﬁfects
of b-48 pept| ﬁ E%P%_ prollfer tlon W t T ? and These
eﬁferlnents r%Veﬁ zﬂ i TER A 52 PERAI L ES ﬁ¥€F§5§§ EﬁS ed

prol|ferat|oapesnﬁubamurpxmmunxnxﬁt&&ﬂé&ggnyhsbhmahethatasﬂoWﬂ%anti-shock

activity (NBEPGL (Lhole B cABLAOVEr. o0t Ly M P 00 WPELES 1 oget her

wor k synerglstlt y an se prolifer NVPF from APL
(NVPF- A), nonzaptevenPee iy Ilprdmarcy NNMRE- PG fhed pheuenaavh- Sifock activity)

and b-48 "allograft" rejection and chronic inflammation,

presumably including atherosclerosis and related
diseases.
. As shown in our previous (Immnoregulator; WOSS-
59617) NMPF (IR) is able to regulate the Thl/Th2 balance
in vivo (BALB/c, NOD) and in vitro. In dominant Thl
phenotype models like NOD, NMPF (like NMPF-PG and its
fractions) amongst others promote the IL-10 and TGF-beta
production, which indicates the induction of regulatory
cells like Th3 and Trl by NMPF. These regulatory cells

(w 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
net observed for NMPF-3 (IR-P3) and recombinant hCG
(rhCG) . NMPF-3 (IR-P3) and rhCG separately show no to
moderate inhibition of the IFN-gamma production, but the
combination of NMPF-3 and rhCG gives a strong inhibition
of the IFN-gamma production. This implies the need of
NMPF-3 for rhCG for at least its IFN-gamma inhibition
capacity in these models, while NPMPF-1 and NMPF-2 alone
are capable to inhibit IFN-gamma production. This holds
also for the anti-CD3 stimulated spleen cells obtained

from in vivo treated NOD mice and for the polarization of

[RE LALLM O £ o



pepti de (NVMPF-K) increased the LPS induced proliferation as conpared to LPS
only (figure 8-12) on the other hand, NWF-PG+ or denaturated b-48 peptide
(NMPF- Kb) inhibited and decreased the LPS induced proliferation at |east
till the level of anti-MF treatnent al oAe (figure 8-12.). In r vivo
treatment of BALB/c mice with NWF-PG, NWF-K or NWF-A after septic shock
i nduction accelerated the disease severity (at t=48 hrs 0-25% survival rate)
as conpar edT+bePB81t raslt bl i ceh¢ athi =pFRehosypE% Sur vinralpraat@)s wdiilk e
septic shock_ Ln B/ 1 C I Yy, -L0hibit b E-PG .0or NWPF- Kb.
I n addition, N%UP aglpsfr%e%l cel'l gﬂ%?alﬁﬂ;slggr (Igzpié‘?l:srrgn es)érog\llgel?la :Leag1 t‘g%t 22 days
after transfeénhibgt aNODscimfhhoeatergi vEagohd48speptikee iancs<RBS ¢ reat ed

spl een cells pQsi tive r g s.an it QLN ek reached a

bl ood gl ucosggge:\%:l %g‘{)c%)dv%' B%QMTgh??ﬁiﬁh?seQem%cﬁgu\%%cg nﬁrgug%? vi ng NWVPF
(pregnyl) treecpdnsieare cedfiglabedi hedMBFmal (bl ood gl ucose <8 Mol /1). 6

weeks after tran j t a%gj r Kt uted o, NEPseid -mice
| ooked very uncom% r%#%fmﬁ?ﬁ% m'blélgt4§§gg$% pE%egn)gi ned ‘%éal thy- Mce
fromall grotpsowere i Ipeeonancyhastetwe. hynete areviraiey peyestolali cal
condi tions :@th%qejl Oﬁ@!g@ﬁggt%ﬁr eAdant kxe;an Iag%niaa%ﬁﬂhas e systens

are involved separatéely or_ in tonbinafion. For exa , een shown
that in preghfepdthelamtarirn PAnble MphATARLsyBMERE SYMhem stowands ed, and

it has been _THQQEIE?@%C’ fi@ind YPEshbnsbabehgs B! LhtUSwiay e dMLhronic
hyperactivation of “the 1 nnate i nfune system Another éxanple 1s the
i nvol venent sMIUHRE SYRARETPhRMecaysieh Fhe atkeedprasi Tisdyafeqgul ation in the

adaptive i NMMyAg=sy¥SiRM MY @l SPsteasit Oni PPUASpULEEASAS ildre Ssystem ¢ or
okgan- specific autoi mmunity, all erg , asthnm ete¢, and the adaptive immune
system can afF$6%gVayh ‘?C&ery‘??lmf‘ﬁﬁc’ %ﬁl AEeREACE SFMPPESHEREF SIS n t he
prevention ofherabhQoneMHF (EReciaotoand) chboaitabhel atmikia@t fiwresunably
I ncl udi ng atBEé%%%H??”ﬂéﬁﬁ%"%ﬂ&'€%§§Eof derived hCG preparations have
the potential to modulate immune responses in such a way
that the matermal rejection of the fetus is suppressed
and that the mother waintains or evern increases her
resistance to infection. These and related factors are
also responsible for the inhibition cof immune diseases,
particularly Thl-mediated immune diseases, during
pregnancy .

By way of example and not wishing to bound to
theory, pregnancy apparently demands incompatible immune
adjustments. On the one hand, adaptive immune responses
during pregnancy are modulated at different cellular
levels towards immune tolerance state (such as Th2-type)
and on the other hand the maternal innate immune system
is modulated for resistance toc infection. The evidence is
that components of the maternal innate immune system are
systemically activated. There are increased numbers of
monocytes and granulocytes from the first trimester
onwards. It has also been found that in normal pregnancy
circulating monocytes and granulocytes in the maternal
blood have an activated phenotype, in some ways
comparable with changes observed in systemic sepsis.
Others have shown increased monocyte phagocytosis and
respiratory burst activity, and an increased expression

of endotoxin receptor CD14 on menocytes as well as an
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di seases. As shown in our previous (Inmunoregulator; W09- 59617) NWPF (I R)
is able to regulate the Thl/ Th2 balance in vivo (BALB/c, NOD) and in vitro.
In dom nant Thl phenotype nodels |ike ., NMPF (like NWPF-PG and its
fractions) anongst others pronote the I1L-10 and TGF-beta production, which
i ndi cates the induction of regulatory cells like Th3 and Trl1l by NMPF. These

regul atory c i érﬂﬁ:tl%%ﬂ' i1¢cj f t Jdn i mmune
and inflammfﬁ%lrzéeg%gagﬁba% %r%’rﬂne to er%be.%ﬁ%sgNﬁlﬁg&a%l%&}eral of
its fracti on$CREE BEICss ineial tihe garaidutdone obry FRY yalkmeisn hilker o and
in vivo, this,was,+Nt ke vag fors Nk - P33 ceghipant hCG
(1hCe . NWPES CTRBY) s FhCG .s}gpsa_r atlgisf; Hifs Sinfla-LgcoBbnan | bition of
t he | FN- gammEXpredeehiten adutvatHeon dehittranacnfafVeELd aAdcHROSSf wés a

strong i nhi bt hama afevids |- QM PrieaPGtd of Jbis +OphLss. bire eed of
NMPF-3 for rhCG for at least its IEN-gamma 1 nhibition “capacity in these
nodel s, whi | BENPRPRIESEH FININSE | NsHfe aldy c@EpRibtREE 0oL nklEI £ yamm

production. Ibsscholde RSO d0da the @ indBrsdi nul abadagpbeen meald s
obtained fromin_vivo treated NOD mice and_for the polarizatiqgn of 46

T- hel per cel PetEEidhe CHIPIMEHOIIFTE VLY Gthd pta¥T SoE M RoPKCHE tHARe PY so shown
that NVPF (1 Rk besitheRotfpipedsd€d. i nhibit acute inflammtory responses,
like in sepsis or_ septic shock- So, cCronic as wel | as acute_ i nmune

responses are nodBVat@y VBRI a5yt 3 ahg Redi §fing to bound
to theory, thept§gnarcpropeiaiscas die Off i Retkahishs o&Et evmEd Hamune

rejection, which.is in.part achieved through. deviation of the paternal
e syst SHPOBIATES CHAATORE (TR aPonEs. PRRPIPACYES (&Y mat or nal

i rrrﬁ‘r\D{Ene suppr Esdilowicey:r isesne MR tEdams rdwskimd prefeehcgncaas ersudeser ved
in transpl an ti, necei Vi GOortd.Cost ids ther i 0 pressive
t her apy. NNPthg?R)l%?;Iitcgrl?sf b {g‘% navltaetea ' Féekg%]?eff%mg %rggangr%g% Eﬂrﬂl}ne and

t her eof derivedpb@8epr 8Emntdans] Haweschieved by effecting different

cell populations like macrophages, DC, T cells and their
regulatory subsets. Other or similar NMPF factors could
activate monocytes and hence other inmate cells. So, the
~ balance between different NMPF factors is crucial for a
balanced regulation of different immune responses. We
propose that in pre-eclampsia there is a misbalance
between different NMPF factors. Over-activation of innate
cells by NMPF factor(s) and/or a decrease in adaptive
immune response (particularly Thi-type) inhibiting NMPF
factor{s) could cause Thl/Th2 misbalance towards the Thil
(— phenotype, in some ways comparable with changes obsexved
in systemic sepsis. our results showed that there are
also NMPF factor(s) (NMPF-3.3) that can stimulate innate
immunity and accelerate septic shock, while othexr NMPF
factor(s) like NMPF-3.2 inhibit septic shock and the
activity of NMPF-3.3. NMPF-3.2 factor(s) present in NMPF-
3 fraction in combination with for example hCG modulate
the adaptive immune response towards Th2-type (WO99-
59617; inhibition of IFN-gamma by NMPF-3 (IR-P3) 1in
combination with hCG) and is essential for normal
pregnancy and inhibition of Thl autoimmune diseasesg,
induction of tolerance etc.
Analysis of hCG preparation (Pregnyl) and pregnancy

urine have shown that hCG preparation and pregnancy urine




the potential to nodul ate i Mmune responses in such a way that the maternal
rejection of the fetus is suppressed and that the nother maintains or even
i ncreases her resistance to infection- These and related factors are also
responsi bl e for the inhibition of inmune d8seases, particularly Thl-nediated

i mmune di seases, during pregnancy. By way of exanple and not wi shing to
ati bl e i mune

bound to theory, pregnancy apparent|y demands inco

adj ust ment s.héﬁlﬂﬁea&g@-}ﬁ?@?k aRaptYveyi ArahalireiYdses: 2 i nigMBFegnancy are
nmodul at ed at rdbbhebent Gelduih @ ahevebs hevar ds higa- t ohel facRcgt ate (such
as Th2-type) and on the other hand the maternal innate i mune system is

nodul at ed f oPTPRSLECAREE (Wi Pt phi - Fhecky rEEAVE HY% OF HeltakoWpsRent s of

the mat er nal skphate sHBBN G SYSt &M MieF- Y St eRHCAMPY -actd vadedo dhefesare
i ncreased nunbers of npnocytes and granul ocytes framthe first trinester

onwards. |t FHs18MEE -hedH-g cthiP t R I 2 AnAorREl TPferdn GPREFELRAL RA|
nonocyt es angrgparbka@H<Lhdwe tae: BéR6AR| acbheedyhavebpet] vaked _
phenotype, in sone ways .conmparable wth chan%es ,obser\{f}e_d in system.c sepsis.
Cthers” have $HoWRY Aérdadkd mmBRIAR pREGBEFEESFLTEhd Heépi Fat bPy bur st
activity, andver-BNGreReed- LXPressi &8 heliiagdaboxnt ir-eqepilora&bldien,
nonocytes as well as _an 47 incre se% resgonsg.to endqt Xin; m)ngcyt es from
normal  woneR HFBalEE ad:ftjt‘ﬁ%%bq i Rf PRATEC O Eﬁ”o‘lé ST i %R LT n septic
shock. Many shuadikeachawd tst mMdsy | yhé atmei ogbatwkeay tid fftdratat i XIMPFN pregnancy
aswellascanesinN%Fas | ev of #u?l Lnna s typical of an
acut e phase T3sp8hge’™ aﬁ%‘%ﬁ&ﬁﬁ%tgﬁg ) hg ?ﬁ%a@g%ﬁs‘?%rﬁ%ggb%cti vat ed
i n.the mat erusddciapcal atiizomodibist madtab| yot cptdyofics adtd \predanmtdi dEN- ganma
prioduction b NK.cell r uppr e y ef .exa q,ﬁ‘c\ilpnot wi shing to
bound to th%for?/?c\%g“psr%élgo g%#g%&f}?feq%‘fgt ggérgreclla:m s%e%fe F to nodulate
the i mune riaspaenspatbolagipragrarry Pisetdeliupsoai ngepsdre NVRFRHEGT or s
during Pregnangy, Cal-eNSW &€ 3qition, in abnormal pregnancy like pre-
eclampsia, one can also use NMPF factor(s) or NMPF-
fractiomn (s) (e.g. NMPF-3.2) as a treatment. Our
experiments also showed that NMPF (NMPF-3.2) inhibited
septic shock even 30 h after shock induction, this shows
that NMPF not only inhibits early mediators of endotoxin
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
( . cysteine knot growth factors like NGF, PDGF-B and TGF-
beta and a members of the glycoprotein hormone family
which alsc includes LH, FSH and TSH. They each consist of
two noncovalently associated protein subunits, a common
15 kD alpha chain and a hormone specific 23 kD beta chain
{Annu. Rev. Biochem. 50, 465-495). hCG is produced by
placental trophcblasts of normal pregnancy, and in
gestaticnal trophoblastic disease. It is also produced in
much smaller quantities by the pituitary (Endocrinology
137, 1402-1411) in both pre- and postmenopausal women and
in men (Trends in Endocrinology and Metabolism 1, 418-
421), in many non-gestational malignant tumors and other
tissues. hCG possesses a complex structure as a family of
isoforms with structural, immunological and biological

differences. The chemical basis for this heterogeneity is




that if T cells are activated, there is a bias to a Th2 response. This could
be achieved by effecting different cell populations |ike macrophages, DC, T
cells and their regulatory subsets. Qtheggor simlar NWF factors could
activate nonocytes and hence other innate cells. So, the balance between
different NMPF factors is crucial for a balanced regulation of different

mmne esPonses il RONOSEL DRI BEE- AGLBERSLAJNGLP i dpiabal ance

bet ween different NVWPF factors. er-activation of Innate ce NVPF

factor(s) andféfl SURITHSEOR n eeprhydrat antire LAESSomse Kopdr thasts ddan
Thi -type) I nBirbbbiag NW-e TACLOREB) £ouldscayss Eabwin4Eshalanas dipwards

the Thl phenatype, in sonme ways conparable wth changes observed in
system ¢ sepSits SPawt figs e ShkppiRe IPaidener Bayr alsg &8 NFEPIRRRIY <)
(NVPF- 3. 3) thatfea&t ikl &f AL e algﬁﬁyhhhm Bad acepheliale septic shock,
while other NWPF factor(s) like NVPF-3.2 inhibit septic _shock and the
activity of RiPEes Fragmsltso beld oiges pregwspti AUVPRLSE B ction in
conbi nati on weblichals exaAtE ke Bk atepot-hedadapidi e dxanin e 1RsRense
towards Th2-type 99-. 59617; _inhibjtion_of IFI.\I-%?LmTa by, NMPE-3 (1 R-P3) in
combi nati on hb% % bIYEHhIOF oFPABFRAFC I g iEey Said-9&hi biti on
of Thl aut oi Erdbe rdirgSasps, 129 Nduedi-ore 9 ; t obetarce BirecoAnalysi $30f5hCG

preparation (Pregnyl) d. pr.egnanc urine % ho t hat hCG preparation
and pregnanc OHF?‘ﬁé‘ Eg?r}?fa%rh ’a%%[ §h‘§)lék 3%&"3??9 rﬁtﬁ%n %@ﬁ—ep%o and
NWVPE-3.3 fraotiaes-2esbBidedrind oy i 0381 heghess ;wiidse hGS1-rSsSsgr at i ons
W t hout anti:ghoc tivy or that. wo septi.c.shoc % F-3.2 and
NVPF- 3. 3 rat |I§BOf iﬁf%?_%drgé%/’bvbt??r%]i soélslgpod8§ F%P%?%?E‘%t (igﬁrl 1(@(\)@17\9r ci al

h pr epar atBéns Shavé Xt iMchomokl actamwi t §el Ml sovendogrinsiomed itsat hCG
preparation Q9§§§§§[ng a high ratio of NWF-3.3:NWF-3.2 and so havi ng no

anti-shock activity, mxed with an active hCG preparation could gain anti-
shock activity. SBincke aldt iapnmanwien didF eprapaiMPECnfFagsr degriviedact i ons

l'i ke NVPF-3. 2,-gRd ;MMBR=3:c3 GRS and contain different breakdown
preducts of hCG, we speculated whether these products
have NMPF activity. The most known breakdown products of
hCG are beta-core hCG, a peptide bond nick in the beta-
subunit between residues 44-45, 46-47 and 47-48. b48
{(NMPF-K) is found in approximately.10-20% of the
molecules in pregnancy urine and is associated with a
natural urinary metabolite of hCG. Our experiments showed
that NMPF-K accelerates septic shock (like MIF) and LPS
induced proliferation of splenocytes alone or in
combination with a non-active hCG preparation. This
effect is inhabitable with anti-MIF, active hCG
preparation, NMPF-3.2 and denaturated b48 (NMPF-Kb)
peptide. This shows that NMPF-K activity regembles with
NMPF-3.3 and the NMPF-Kb activity resembles to NMPF-3.2.
In addition, there are also other peptide bond cleavages
in hCG and its subunits as well as heterogeneity of the
beta-core fragment. For example b45 bond cleavage, mainly
found in hCG preparation and in urine, possibly derive
from the action of bacterial proteases. In addition,
Medeiros et. zal. showed that HPLC separxation of beta-core
in its reduced and S-carboxymethylated forms showed three
peptides, but only two of them could be seguenced and was

demonstrated to be the previously reported b6-40 and b55-
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C used as a diagnostic marker not only for the prediction of successful
pregnancy, but also for different immnopathol ogy such as pre-eclanpsia,
sepsis or septic shock etc. In addition, in abnormal pregnancy like pre-
ecl anpsi a, one can al so use NWF factor(s) or NWF- fraction(s) (e-g-
NVPF-3.2) as a treatnment. Qur experinentg al so showed that NVPF ( NWPF-3. 2)
inhibited septic shock even 30 h after shock induction, this shows that
NVPF not only inhibits early nediators of endotoxin Ilethality like

TNP-al pha, 142! Be %Eesblgf s el mméSthéaéﬁlfadpéaﬁr alau%taglwently
characterized hi ﬁ lity group-1 (HMG % protern_ (Science 2 248- 251) .
hCG is a nendeY SﬂeﬁﬁeSQQQﬁﬂQﬁzﬂ R f afi Fe of oW e §ipBRAe IS0 Gr owt h

factors | i kesdMeEraPDOm-Beat A{d ataﬁﬁoa@élasnew@eéﬁn%dt Iﬁ@aﬁl ycoprotein
hor none fam}lé% whi ch al so. includes LH FSH and TSH. E”B consi st of
two noncoval RRERFIRWE, ErRABFLF e MR phinsRare a‘&'EFﬁF&F I’Bt $ita chain

and a hornong, ﬁpewhﬁscmm ;aci:ct@l Illeéﬁia@tlweéﬁvmal béh@.mco‘i% 465 495) .

A S ci“n?%) 58} S8 BREhaELY: ALTHTSR SHert o
gquantities h;xethecpn:tauﬂjsa—wz( Eﬂ:chmﬁemol oDy 1é3§oséﬂBZeléhﬂa): itheyed ayer e- and
post rrenopaus

Tren ocrinolo taabolism 1,
418- 421), &ﬁ&ﬁ ggé’ﬁg;‘tef oA /%Iﬁqﬁlﬁfﬁﬂ? g%}@ggng%fﬂﬁ r tlfgsues hCG
possesses aibeﬁpkemretdhm@pmanms ar fafi hyt ofet | $aéntif et bbestar-uetne al ,
i mmunol ogi ¢ i.ol |caI ences, Th ' b f
heterogenelﬂé ﬁ@ggg Aﬂ%_ nomn vm% éé%?ta?%ty§%§€sg}ﬁggﬁeﬁggg F%‘t%e anm no
aci d conposiwibh, aCBD@d@ﬂﬂIﬁIEdGﬁmduESEOIdSbtheﬁﬁvasbbéﬁ fpropdBdd. Mre
recently it 0 ' EXNE ani ne residues
nﬁi al so be %gépg%s?b§91@ﬂ¥§9$%ren dé%% 0 h%%?gh%h &ghbeta subuni ts,
their nickédreakdownt proshicts ore W4 &gpept 1dadwitht ﬁéﬁétlpgl@flor ms of hCG

have been repof éﬂth ff‘?r[%{B 4d REYSBrof e LM FEULAR /630yARR  Of
Endocri nol ogy f% Bl@ s JEndocrlnoIod§ 129, 1521 1550/ Obstet. Gynecol.
77, 53-59: addltlonal glycosylatlon possess among other anti-

diabetic and anti-chronic inflammatory activity.

In short, the invention provides among others an
immunoregulator (immunoregulating peptide) obtainable or
derivable from a urinary metabolite of hCG, in particular
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,

( 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
from hCG react in a septic shock model with strong

immunoregulatory effects.

EXAMPLE II

Materials and Methods
Gel permeation: We fractionated commercial hCG

preparation (c-hCG, Pregnyl, Organon, Oss, The
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Journal of Biochem stry 107, 858-862; (bstet. Gynecol. 80, 223-228;
Endocri nol ogy 133, 985-989; 129, 1551-1558; 130, 2052-2058; Journal of
Endocri nol ogy 135, 175-188; 139, 519-532; Mol ecular and Cellul ar
Endocrinol ogy 125, 93-131) Since all comm®rcial hCG preparations are derived
from pregnancy urine and contain different breakdown products of hCG we
specul at ed whet her these products have NWPF activity. The nost known

br eakdown pr dieeherdhndstGasy & Picarscomes hGRA Sipbpadlade BBh@ siyskemn t he

peta- subuni Lo eI gpen LashIuas titaf ha Ao and 8288 lfe1 chVIERK) 1S found

i n appr oxi mat S 1n pregnancy urine and is
associ at ed wi PR acohamgr 414 @rmwaﬂg)ﬁ%ﬁﬁﬁbﬂmﬁébbflmcipmﬂuam@ﬁﬁéﬂﬁhents showed

that NVPF-K agcelehahas s erififeshade dd #@Mf n%égsfoknéﬂg%d column

proliferation of sglenocytes al one or nbi nation with a non- actlve hCG

preparation. WkEs28eP08ct 20 QEQQQQﬂNQ?W@¥% 53R i ORP FIVBERVELACS

or epar at i on, PBPEma. daand olenatiur alzed bk NP Kids @e@tmmlﬁhuf@rsw t hat
NVPF-K activity resenbles with NVPF-3.3 and the NMPF-Kb activity_resenbl es

to NVPF-3.2. MiRubgsi-t Fevretmifel dokecwlar weieht pebendarasnucttedi&es in

hCG and its sabynG éda%d\@dllaﬁ:aft@ QIH0 Rl i 01 hB€onbgbaieabeasf.r gaeent . For
exanpl e b45 bond cleavage, nmainly found in hcxag ggratlon gﬁd in urlne
possi bly der i DREFEFEISHE MG B Paldtisr i &8+ Y esCYFRE

Medeiros et. alz, abom@d&aiaﬂ%;ﬁcs%pﬂ{mﬁeotwﬁbaeo;or En aﬂdm:s.dmduced and
5, car boxy et a1 el QLR NN LI Sfeo POBLI JE%0u B 20PY L0 LD could
b55 50 92 peﬁromeyemﬁcth@yaMumewddufi]uarb@eakrdughnot4g|mm faﬂyealear
Ve ‘shoved  hat i b? 8aR0ut pradiet s G auRE. - Srareidc ERUb, il oRRRR A5 5
Thi s NWPF- K deptadbohaég benmeenﬁﬂw@Eﬁbualcﬁmzmadzagﬁﬁhﬂssysseﬂo and b55- 92)
?Egr ga; 'ea' Ve dGib¥ed iR R SIPFF Ik 289BR 0bl mhSLPOBREBh e dehat

column in 50mM ammonium bicarbonate buffer supplemented

with 5% methanol. The separation range for columm were

5000 - 1000 Dalton. Sample load volume was 7-10 ml. The

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

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

( (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
0of sodium azide was added and the pH was adjusted to 7.2-
7.4 with sodium hydroxide and alliowed to sediment for 1-
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
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




al so other single and/or double cleavage products of beta-core fragnents or
of not yet identified beta-core peptides (like Medeiros et. al. showed
beta-core faction wth a unidentified am no acids) responsible for NWPF
activity in hCG preparations and pregnancy urine. Breakdown products of
b48-peptide with additional wunidentified2am no acids from beta-core and/ or
with additional glycosylation possess anong other anti- diabetic and
anti-chronic inflammatory activity. In short, the invention provides anong
others an iimmivurieguf sk Frmﬁ@ﬁé“gmnﬂ}l%epﬂ@e)aubpammmee or

deri vabl e fd‘l’%}e%ég (@1%&’ @%@?%;ﬂ) ew%&eh%ealﬂbcf’%ﬂﬁulséﬁ\e Fn{e‘&ﬁ‘?o@“ ed)

fornms of beta synt pepti de ogues or anal ogues thereof.
These f or ms tentHamerdGPOave peptide bond cl eavages within the beta-subunit

(Birken et al, Engpesinel 00yndsR: é§891139%oz1%?e) ex?c&lsitoﬂﬁﬁeinadkatl i's provided

that the breakdomn products, .especially those fromthe beta-44 to beta-49
regions pr GHLEY SiRHES i €BRE LRABROEEEgH -& oWl it &R MBI kasTRS tiFe ani mal

nodel test systiempassdr avifded. rhb.Vapetawid f oir exaeR] € berekdii n ani nal
experinents as descrlbed bel ow t hat ﬁo%’ es obtai nable. from hCG react in a
septic shocBLBRSE WRY sYPBfgtTrAR éﬁg}&ﬁﬁ?yLé?fe%?§Y EXBVEESY [th

Mat er i alt_s arg ki asis I@@PF{Deﬁzﬁeﬂkeaﬁed\&?m%h lv@.m.l’téliSl e@ﬁ@@}@ﬁb@ c:slooh@@f oI |
preparation_(c- . Pregnyl , ganon, S, e er s) as follows:
(R o e PR T R L e e g AR Sk 95 P
gxcl u;i on (@Ig,@)ssﬁpﬂp%m HNPr-é4n 1 Nkt Bhx nfzﬁo zar?is?){\ wiBlY @éﬁi@ﬂidlgjoﬁo (5 )50
i carbonate buffer. e, separ ange far_thi m -
Dal t on. Sanpi%é 0,%6@%‘ h%iff%r?fepg Edé:CLL‘F"\%:I:'lfﬁﬁé'5 Os‘qiDUfSIBg#S?Tﬁ%tﬁ Tow rat e
- 0.3 m/ wwa ftoud of ks esnj&xteonal nol ecul ar wei ght standards were al so

| oyed to calihrafe the colum gﬁuti n _posi.tians e kers used were:
aprotinin (6,500 ing Sl ﬁ%l S15PH P2 fh orderrk JEL &SI nd
whether treatment of LPS injected BALB/c mice with

different fractions, peptides or commercial hCG (c-hCG)
alter the proliferative response of spleen cells, we also
isolated splenocytes from above mentioned LPS shock
experiments. Total spleen cells (1 x 10° cells/ml) from
treated BALB/c mice were restimulated in RPMI*
supplemented with 10% FBS with different concentrations
of LPS (5, 10, 20 mcg/mi) in round bottom 96-well plates.
Plates were incubated at 37°C in 5% CO2 in air for 24hrs.
The proliferation was measured via [PHITdR incorporation
_ by adding 0.5 mCi/well during the last 12 hrs in culture.
(ﬂ 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.l1, DX-5 and CD25. For analysis of
these marker FITC oxr 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
(Becton Dickinson). Based on their forward and side
scatter characteristics, live cells were gated and

analyzed.
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(12, 400) and carboni c anhydrase (29,000). In addition, the concentrated
urine (see urine purification) obtained from Pelicon systemwas filtered
through 0.45 mmfilter and 40,000 IU c-hCG (Pregnyl) dissolved in 50 niv
anmoni um bi carbonate were anal ysed on SHEmadzu HPLC system equipped with
Superdex &5 (30 nn1ID X 990 mm L) desalted colum in 50NV amoni um

bi carbonate buffer supplenented wth 5% nethanol. The separation range for
col um were 5oo@orq@®UYDarF6ﬁ¥ QaRpIeitsad CAON urERRELTens i NNRB  f | ow

rate was 3 MHdvE NihRind28gilBYbey. eBxtennalin 'E?ix%ﬁ'ﬁ@rlﬂ‘@lgﬂﬂﬁla§é§?d§éds were

al so enployed to calibrate the columm elutio tiopns. 100 mM Tractions

were col | ect¥&tl I@%pﬁ?FP@eangﬁémW@FgrﬂhFﬂﬁﬁ'WQégiﬁj FoFICENERTERGBK activity.

Urine purifigaidlemesi Lsket r_rt;m%ta@alprqmamspnﬁl nen,-{ 2ahéit Res) was col | ect ed

in a bottle %ﬁon1a healthé8 vol unt eer, ?ﬁ s refri erated until delivered at
e

the | aborat FSRYF+HFNC s BPEGRSA eep Gt HeRted 1B of sodium
azi de was adﬂﬁﬂa&ﬂﬂsihmepmww@arddamsHmmagk'bﬁbddhéﬁv%yhpﬁﬁﬂbugbhydrOX|de and
allowed to sedJngi

% roon1tenperat % %f AggrOX|nater,
750 of the RIPE %?a‘ﬁ% ﬁB§°&8€XnF‘ §E&5a 4% E BEETHE+he™
preci pitat e waso celmati Lagdd @bOlschaamuZBQﬁﬁﬂrmyneardﬂﬁl iofrenbyewsedi ment

and added {8 dheck o5t eOLabhe SUDEEDALAN S rl-ete! i gL (AU 2 Ll L)

was concentt iA a ult I~on se
Pel i con XLIﬁblmmm(REﬂlmpdeeW1@&ar'MatsFU&BIQIBO)ThﬁthX3651mBateut of f. The

final vol “I e eléé?fo%edur NG LEoEBRAl Ly é’re%gﬂ&rﬂn%%"‘gﬁ?ﬁg g@gsfrom

wonmen 52 Irst trinmester pregnancy wth autol ase ( SLE,
ﬁgggren)\MﬂxﬁttﬁﬁtgdrﬂnﬁﬁdSEWE eét hod mes. s mshtarpreevadoby. tEﬁ‘dotoxm shock

el: For t t Q¥i B g n 9
gl kg LPS (éﬂﬁu%%?? %§6Ehgngﬁber1@éh ?%YE%%%) éél $85£§9y aﬁ?rgkhagfoups

(PBS) were tFhatERowiekipes fpthenPpimed (Gage tCFf?}m“b’f-F@@t off LREPF, we
treated BALEtGabd Bndosesehk380+€@@dam. Shortly, rats (n=3) were

stabilized for 30 minutes followed by i.v. 1 ml of
peptide treatment (0.5 mg/ml) in 10 minutes. Five minutes
after completion of treatment, rats were subjected to a
60-min coronary artery occlusion (CAC). In the last 5
minutes of CAO, rats were again treated over 10 minutes
i.v. with 1 ml of peptide (0.5 mg/ml) followed by 120
minutes of reperfusion (IP). Experimental and surgical
procedures are described indetail in Cardiovascular
Research 37(19928) 76-81. At the end of each experiment,

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




U of different hCG preparations (P&3; Pregnyl batch no. 235863, PQ&5;
Pregnyl batch no. 255957), with peptides (5 ng/kg) or with different
fractions (0.5-1 ng/kg) after two hours of LPS injection. LPS induced
proliferation: In order to determ ne whether treatnent of LPS injected
BALB/c mce with different fractions, peptides or commercial hCG (c-hCG
alter the proliferative response of spleen cells, we also isolated

spl enocyt es Tn@awralkows 1@ ndHNedot&Ssehogk pexpentaBet f telalamspl een cells
(1 x 106 celb mee_were restinmulated in RPM'

s/g%) fro treated BALBLcC 'ﬁ
suppl ement ed “RFERT0% WETH WP eTentiEBnBBRtrations of LPS (5, 10, 20
mcg/ m) in round NODt esrRf-weint 9! alestreftad egopentcenatbghed aafe AC in 5%

C02 in air fgr_24hrs The .pral i feration was sure [ TdR
i ncor por at i oﬁ"l y‘“’&&&ﬁsna’%fg %/%é%) dofi R@P{Jﬁ@% ésg"iﬂﬁ‘@%ﬁcm%r e. Flow
cytonetry: |nesonbievemer i®ht rhed) esid@ahoand rhaCGsdpt icondiescigrduct i on
spl een cells e_isql.ated for . fl ow cytonetry analysis. e cel urface
mar ker s anaW¥§édpFﬁ$f%%§§'é%ﬂg?i%%%%sygégg 9t - BD80 .t &< §k§%?'CD4,
F4/ 80, NK1. 1InDXrBeandcClkS.efoinandhyseéffett thethemtureatmertC ar THE
conj ugat ed ch : ar I cells
(24109 ver L TALRER T Te T PP DUFP e, Sy notbar e S PRC RS
accordi ng t opeharpentfisst wsgaws i astfekblioens. PikiEakteCP4+c 8] Icelar e Washed
and anal ysed FACSor L. +f . Lckins their
£P8mF G0 1éé§¥:’ ﬁ%:fpg@%%lnégeﬁ%&ge%f#k@ %@hec%elgﬁp éﬁ%

forward and side scatter ¢ ICSs, \ el I's were gat
anal yzed. 53toCepunacpentt dgplaiclaniwitl AT ibsgerEnepesitNgPEdrae

i mpunor egul ef iy C LG |
gul ate1Yge i«gc}c%n%, hﬁ&%éyﬂég)m?%%gg@§ alfel %]rﬁﬁu@%%ﬁ:e_ﬁ\.":_ al pha,

i nf.lammatory nmice nodels. Since certain_ cy nes | i ke TG beta

IL-1 and ROSet}gaveree LaRieT speci Bd nastnseBroPRpRFcactdvated Gedver si bl e
nyocardi al daveeeng’ Rdeeed b 0nged LEpt St68 pAbANagRidlEtery
occlusion and_reperfusion in vivo_that %egﬁs 0 |schaegka and g%oggrdla
infarct. we ©Pilb, B220, CD8 and CD40, ollowed by incubation t
streptaVidin-conjugated microbeads (Milteny Biotech,
Bergisch Gladbach, Germany) . CD4+ T-cells used for

experiments were always 90-95% purified as determined by

flow cytometry. For primary stimulation, purified CD4+ T
cells were cultured at 1 x 10° cells/well in flat bottom
96-well plates (Nalge Nunc Int., Naperville, IL, USA),
and stimulated with plate-bound anti-CD3 mab (145-2C11,
25 mg/ml), anti-CD28, and IL-2 (50 U/ml). For
differentiation of Thl cells, anti-IL-4 mAb (11B11; 10

(k 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 9%6-
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 polarizatiomn.

Cytokine ELISA: IFN-gamma was detected using

monoclonal anti-IFN-gamma antibody (XMG1.2) as the
capture antibody and revealed with biotinylated-
conjugated rat anti-mouse IFN-gamma monoclonal antibody
(R46A2) . ABTS substrate was used for detection.




tested the cardio-protective properties of peptides in ad libitumfed nale
Wstar rats (300 g). The experiments were perfornmed in accordance with the
@Quiding principles f in the Care and Use of Aninmals as approved by the
Council| of the Anterican Physiol ogical So#iety and under the regul ations of
the Animal Care Committee of the Erasnmus University Rotterdam Shortly, rats

(n=3) were stabilized for 30 mnutes followed by i.v. 1 pepti de
treatnent (0.5 nngda NP MR FhtEP et e Fﬁ’ﬁu‘t’%ilsaf F@FLCEBHﬁlgéle'on of

treat ment, rm&rwre%tsm ez@l@ﬂlbpeazxsﬁﬁynpllaﬁ@r ongeytant Ohiy-kaeddssi on (CAO) .
Inthelast 8 r&gte of. CAQ, ratsm% a]galntreated over, 10 mnutes i.v.
with 1 nl of “PERL ?‘bg%) n§FRE) CPRFFIWE ylﬁogam“ﬁulsé’éec&fﬁrceﬁéﬂt&’sqeon

(I sz. Exper:aﬁnmlodamﬂa smws(raiz ﬂr:ﬁgﬂdllr ealaﬁefadegnr ]Ep@sdamﬁ@tmﬁed At

Car di ovascul ag eseal,c 8 1. At t end of each exp

coronary artgrgl g%’é ié g‘f ué%%% < I5hr RH %\n“t’?\relﬁa%l‘ é‘ %ggeBl ue
(0.4% Si gmaoChé&nmBsa, @.05% oTstann2® heandobbabtkgdperitis ®®Smyocar di um dar k

bl ue and del Jsﬂggtl%m& %C{]%lf%ﬁl TEdBé‘ZQe%Fa{o“ S{éﬁ%ﬁ?%atug—e r%% ry vkv%'s:rt hen

qui ckly excrs sFicés eX o Dase. om each
slice, the raghervemtaliici®, \Aaampkﬁﬂvendaatdanﬁardtsefmmeaﬁded @nﬁas di vi ded

into the AR ?ﬂguﬁjg%irqb gon{igﬁﬁeaef\é{,g%% he%gkngl E?éf +S Y, Sci ssors.

The AR was en | ncubat for etraz um (Sigma
Cheni cal Co. temp@g’aﬁérrel Thepeafiten, bpidees were7wapheghiagkl stains vital

tissue purplslg%tlan%\@eﬁi adfaretsd éﬁ§§ﬂsdy étﬁéi}@dahdﬁfegier(r&@z' nfjar ct ed

area (1A was isolated fromthe nonintfarcted area ferent’ "areas of
the LV were BFPdMlan@nskiigeabatpdraveryighs afnki ctAEEe® WasheRgsessed as

pdr cent age oétkag)téﬁldl%é@bxiaﬁew@iﬁls@@aamuweah BBSxkNaD experinents:
W treated NOD mce at a 8- 10 weeks_ wi PBS ( or_p t|de1
(VLPALPQWO) T W@@é&ﬁﬁ‘ﬁm ﬁ%@ Eroeey %ﬁ*gnﬁ?ﬁ*&nﬂaﬁhéédleﬁi) c eﬁg with
peptide 1 earh, WolilatEd 41E gwhshed faidt flheerdaysionl waer %@Ml@@tﬁrm ne the
effect of the trea5m§u-é%1ﬂy bis-3-ethylbenz-thiazoline-6-sulfonic
acid (ABTS, 1 mg/ml, Sigma, St. Louis, MO, USA). Optical
density was measured at 414 nm, using a Titertek
Multiscan (Flow Labs, Redwood City, USA).

Peptide synthesis: The peptides were prepared by
sclid-phase synthesis (Merrifield,. 1963) using the
fluorenylmethoxycarbonyl (Fmoc)/tert-butyl-based
methodology (Atherton, 1985) with 2-chlorotrityl chloride
resin (Barlos, 1991) as the solid support. The side-chain

( of glutamine was protected with a trityl function. The
peptides were synthesized manually. Each coupling
consisted of the following steps: (i) removal of the
alpha-amino. Fmoc-protection by piperidine in
dimethylformamide (DMF) (ii) coupling of the Fmoc amino
acid (3 eq) with diisopropylcarbodiimide (DIC)/1-
hydroxybenzotriazole (HOBt) in DMF/N-methylformamide
(NMP) (iii) capping of the remaining amino functions with
acetic anhydride/diisopropylethylamine (DIEA) in DMF/NMP.
Upon completion of the synthesis, the peptide resin was
treated with a mixture of trifluorcacetic acid
(TFA) /H20/triisopropylsilane (TIS) 95:2.5:2.5. After 30
minutes TIS was added until decouloration. The solution
was evaporated in vacuo and the peptide precipitated with

diethylether. The crude peptides were dissolved in water
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pol arisation, we isolated CD4* cells and perfornmed Thi pol arisation assays
as follows: Purified CD4+ T cells fromthe spleen were obtai ned by negative
sel ection due to conplenent depletion with antibodies specific for B f
cells, NK cells, nonocytes/nmacrophages agg granul ocytes. Cells were further
purified using magnetic activated cell orting with a cocktail of

bi otinyl ated mAbs agai nst CDllb B220, CD8 and CD40 fol |l owed by incubation

with stre t ugat e robea Mlten ech er gi sch

d adbach, %e%’\r@a%y%b Ch?%)ﬂﬂg PI Bﬁ %eaego EXgEN a%rré %‘wgys 90- 95%

purified as peatBrmarece bquﬁhdmh;remanegmphﬁor R;I’r—iHmr-Cy ) stHPluCati on, purified

Ch4+ T cell r t a 10 el | I | at . kot wel |

pl at es ( Nal 53’%5&%‘?%% ‘Héie\gpe%#}lﬁn %kaaﬁsi/)?\ﬁﬁald s% f#u‘f g’?e%gé\nn T&P

pl at e- bound ednttiiGDEywbenidgradient Bystgmio)f, Oant¥ -TDRSIN amaltéL-2/Y¥50

Unm). For i f ipdi of T ti 4 1B1 Opnfg/ M)
1@) a‘%{grﬁ 74 1pPn 08 Qbe8§hh%r A1 calchy) x}g‘%P Bd1> i om0

and IL-12 ( ) were a ded fo-the car ures tures contal ned
only anti - Cﬁstdﬁ@lnCIﬁlgS@ﬁhanFE vasAfetected \ﬁmcéﬂ d;ﬁ@-rﬁ"é(édﬂmn Brereni nary

exper i ment s y,cAfd edlﬂ%ﬁtOérSHEEHEesyEIE%m%eliﬁs%d"’er}ﬁarVﬁ&?@ﬂdé stig@s and

transferred to new anti - CD3-coat ed ates and restimulated in the

presence of and 1Q&y: 1P minghgsanfPs ch@omgwwég/hﬂ yLimeag ygeadghenfour s

later, superna@an siyete ﬁ@hheggedFan ﬁ:&)&%@ fapATN gadmer.pRf.pgducsi on by
ELI SA as readout for Thi polarization, oki ne ELI SA: IFN— gama was, det ect ed

using rmono&idhHtesimy -B R 4dradakyi Bé&?aFXBGPd’})e% the/ rﬁﬂa’b‘tﬂa‘?e ERei body

and reveal e¢onitdr-ti Pt Aytai s wePkugahedntahrad icdmissud AN gRNBR
nopocl onal anti bod 9%1% ABTS substrate was used for detection, 55 Flat
({ tom micr 5&%%@‘"( | F¥EPRERE LRI IYREET)\EE Ry T bR MSay Plate,

Bect on Di ckimgonremd¢iatdl, TEBAVaveerchaated wobl nsfiN-geematspeei fic capture
diluted in PBS and,stored at Cfor 18 hrs.

anti bodi es a2 §: /)

Af t er coatl%ékg%PéFés‘&grgl EnBUT PBST: o BER Q?%ﬁﬁéqﬁéhﬁp%%) and

bl ocked witlreRPB®: (Merck II) in acetate form. The eluate was
concentrated and lyophilized in 28 hours.

EAE models: Female SJL/J mice (n=4; 8-12 weeks of
age; obtained from Harlan, Zeist, The Netherlaﬁds, oxr
bred at the Erasmus University Rotterdam) were immunized
with 100 mcg of proteolipid protein peptide 139-151 (PLP
139-151; H-His-Ser-Leu-Gly-Lys-Trp-Leu-~Gly-His-Pro-Asp-
Lys-Phe-0OH; obtained from eiﬁher Peptides International,
Louisville, KY, or TNO Prevehtion'and Health, Leiden, The
Netherlands), emulsified in CFA containing 4 mg/ml of

(_ Mycobacterium tuberculosis H37 Ra (Difco, 8t. Louis, MO).
distinct model of EAE were induced by injection of either
200 mg pertussis toxin (Sigma) in 50 mcl PBS i.v. on day
0 and 2 post immunization, or 10 Bordetella pertussis
bacteria (RIVM, Bilthoven, The Netherlands) in 200 mcl
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) flaceid tail; (2) mild paraparesis;
(3) dual hind limb paralysis; (4) moribund; or (5) death
due to EAE. Starting from day 7 post immunization, &0-F2
or 60-F3 fractions (20 mecg) from ¢-hCG (10,000 IU} in a
total volume of 200 mcl PBS was injected i.p. for two




suppl ement.ed wth 1% BSA at roomtenperature for 1 hr. After washing,

sanpl es and standards were added and incubation was continued for at |east 4
hrs at room tenperature. Thereafter, plates were washed and biotinylated
detection anti bodi es were added (R46A2, 157 ncg/m ) and i ncubated overni ght at
4C. After washing, 1. streptavidin-peroxidase (1/1500 diluted, Jackson

| mmunor esearch, West G ove, PA, USA) was added. After 1 hr, pI ates were
washed and t WEeKeadti oW beaEnatis Y z&Pnisohgnice were treated with

2, 2" - azi no- bpgg3nehihyl benz-thi azol i ne-6-sulfonic acid (ARTS, 1 ng/nm, Signs,
St Louis, MO, USA). Optical density was neasured at 414 nm using a
Titertek I\/UI tiscan (Flow Labs, Redwood City, USA). Peptide synthesis: The
peptides were prepaxed sol i d- phase synthesis (Merrifield,. 1963) using
the fluorenyl met hoxycarbonyl (Fnoc) /tert -butyl -based. net hodol ogy
(Atherton, 1985) @Geflhp2xaidanrioft idlylucineoran® comsenciBar bes 1991) as the

solid support, The |de chai ut a wa rotected with a trityl
function. Thgregept &es Wet e rl%% {%&l zegigrgn‘?ﬂﬁ glrﬁg Rﬁr &?ﬁtﬁ‘}:g consi sted
of the fol | ophBEnskRRS uline rﬁé@é’%ra@fti@ﬁat@ﬁpgﬁ BBLRO HRGProhegidon by

plperldlneln i met hyl f or mam de ( icoullng of fhe Fnoc amino acid
e

(3 eq) with HFF?O&P(S:pﬁO(?ar%]dW% d@lﬁﬂ G“)? C‘ﬁ‘? r®XFBENYELS azol e (HOBL) in
DMF/ N- et hyl foéEE&lﬂcﬁ’ﬁte(d\WF@OI(lftéc@ﬁlplﬂg obathe) r eARICH R @EHNO functions

with acetic anhydri e/d|| op Iethlamne DIEA i n_DMF/ NIVP.
conpl eti on ofP Pﬁ% fih q?r.gg% I%Id‘éejr%g? ez Ot KPR e YA 17 a‘f‘ﬁ‘rﬁcﬂ ure of
trifluoroacetiatad &pﬂaﬁddﬁ@itﬁhlrﬁc@m@@wﬁltl.r@ﬂ@hﬁ-rb&:w%%rﬁ the2. 5. After 30
m aut es TIS ad until.d n. The sol ution S evagporated in
vdcuo and th q‘g‘g)apr &E1Pi ?e(gg%?vwarﬁ&d?]e‘t“ﬁ%e?ﬂg?r SPfre Yo MUde! pept i des
wer e di ssol vmdlemnﬂ@txemreﬁ@ht( S5OLHIY). Mietde fmacpionsi eedey tHemterdse- phase
hi gh- perfor r@g gg HPLC). HPLC conditions were:
col um: Vydac gglf;lg%fg ;tll(rj nr%yl&ﬁrp%tl on system gradi ent system of
0.1% TFA in wat er I/ wddition, urine from healthy pregnant women 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

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

chromatograms of ¢-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
(~ 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 (W099859617) and in this
patent application we have shown that three selected
areas were fractionated on GPC 60A column: 60A-F1 which
elutes apparently with molecular weight of >10 kDa, 60A-
F2 which elutes apparently with molecular weight between
the 10kDa-1kDa, and 60A-F3 which elutes apparently with
molecular weight <lkba. All these activities were tested
for anti-shock activity and they all had anti-shock
activity {(presumably the lower molecular weight activity
also elutes along with the high molecular weight
fractions) . PBS-treated BALB/C mice succumbed to shock

between days 1 and 2 after the high dose LPS injection,
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(A) and 0.1% TFA in acetonitrile (ACN) v/v (B); flowrate 6 m/mn;
absorbance was detected from 190-370 nm There were different gradient
systens used. For peptides LQG and LQGY: 10 minutes 100% A fol |l owed by
linear gradient 0-10%B in 50 m nutes. Eor peptides VLPALP and VLPALPQ 5

m nutes 5% B followed by |inear gradient 396 B/ minute. The collected
fractions were concentrated to about 5 mM by rotation film evaporation under

reduced pressyre.at 40C. _The,renmining.TFA was exchanged. agai nst acetate by
el uation twd i Sﬁ/e&?cggﬁnﬂﬁﬁﬁ =& aﬁﬁé’ﬁaﬁ’d‘é ‘{laﬁ’egﬁh Rerck 11) in
acetate for monthast Ut @ Wwaf 60BRERNANAt 6draFd [Hrepitidd zedté nw@Behours. EAE

dels: F SJIL/J m =4: 8- ks of . .obtai ned f Har | an,

Zei st. The RAEHE Chdi o7 | (Br2abadT nARElsei0a"0R Vet Bt % r camy ver

i mmuni zed vdemonEdGatoed odnpyoarolmngi @0/r oifeismypeptalde Shidsed Stih¢ PL&we#39- 151
H Hi s- Ser - Leu~Q y-Lys- Trp- -.Phe- OH; ' f

ei tIth Igtrapt ﬁ%&gc\lﬁ%{a\g n"?a%?%ljrl{grfgaﬁgg%%v%ﬁeéa%? I%lﬁ;lf{%‘gr]%v%%?%gg hdr IC—)kranaI th,
Lei den, Thewe Netdwrilematsdd enbl8if uednen ofFAicwtt dimimestdeny/ M of \.

bact eri | Qs j Sk i gz Li St del of

My cobact ef | WDHRGH A FobBErER hBEROw T ﬁg%ﬁmh@ dlgéé%é%(:g_nrm e o

RAE wer e induce y “I'nj ection of el pertussis toxi Sigma) in
mcl PBS i . vihedmdirIr dpdipepbst Phnbrcgagngy, avd 1olineadiden eital oyt ussi s

bacteria (RLM. Biddhiayenuots BR! BSS! aide)delk 200 ikl ABS foy-yon day 1 and

3 after immunizat ce were examned for clinical signs of EAE and
wei ghed dai Eyactdiang wgrayhpebag SprEARNIesbosdoat o tale of 0 to 5 with

graduations of Oppdfar-ddties MBELBYE A¢LECE UMD & IdH&H 15419RSen (1)
flaccid tail; (2) nlld:?arapare5|s; ééB) dual _hind |jnb paralysis;._ (4)

mgt i bund; oA3YS) ldédih 2 RECEE EAE hiphrdoss MESmidRPoriftse Yt €8 on,
60-F2 or 6@hka fiactd onei ¢&0alEge bhoAng BCOIMl GG ddY), iToes dotehevol une

of 200 | PO aS Ll Benbar v 57 weeky at aliErnate day; Contro
" fraction V from healthy individuals or urine from

individuals with autoimmune disease in their first
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
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

( 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
were need to inhibit septic shock in BALB/c mice. These
women also showed clinical improvement in the autoimmune
disease during pregnancy.

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

urine fraction V from healthy individuals, first




Gel perneation of urine and commercial hCG preparation: c-hCG (figure 16)
and first trinmester pregnancy urine were fractionated on HPLC system

equi pped with GPC GOA colum. Three selected areas were fractionated,
GOA-fraction 1 (60A-F1) which elutes appggrently wi th nol ecul ar wei ght of >10
kna, LOA-F2 which elutes apparently w th™nol ecul ar wei ght between the

10kDa- 1kDa, and 60A-F3 which elutes apparently with nolecular weight <lkDa

These fracti t ther fo ti- c ivity. In addition,
urine fron1hggﬁpﬁgEggégﬁgﬁﬂuﬁ%#%nu¥%Fét %?@ #?ﬁgﬁlﬁPS%%s %%ﬁpregnancy, urine
from wonen i autphwimung kits¢a$eest ecopnegniat yhiEt hrepavatione tiesease and

urine from hgalt.k on- t e e S d col um.
A1 100 m fEaiPrean SRS o OLRE L e B R B B R T
18 show t he ezResfatbgr @isskoiess hBerahd2 ur Ineafidbhihoal thysgr dyaationgonen in
their first L : 1.0f. n i yal e, 50 1 ef f ect
of high- dos%% gﬁ%%ﬁ?Fggfﬁiﬁ%ﬂ?n§¥w%%%§%nﬁfu?§ﬁgkf?g@tF%%Eg?gggfgﬁgﬁice,
BALB/ ¢ ni ce pABSNigEpEedTBttleouratabperi bBRedligctiPih LPS (8-9 ny/ kg) and

survival was assepsgd;idRid Yadh (MERYS-THhE O4b1 P! BXIBWS sRBWENELEIERET9617)
and in this patent application we have shown that three selected areas were

fractionat edP6XRCEPEIFER QF URRCE 6OYEF1LHA| BhMe cPRY d8dapbar éntyyisf -t Fox

nol ecul ar wetgbt 1.0 YEhdd¥x BN mbde Wi BALB) Ut S caPRerenthy eWitled Aokecul ar
wei ght between . the | CkDa-|kDa, and 60A; F3_which eLgtes ggpar%ptLoAMtr1

mol ecul ar welght EIRDIS/AG LRSS &8 acEPYi t P8 RBF eDEESLeiOOF or Pithock
activity andutheysal)l. achwardl - gheeks @eBSYi Lhréptesumedl withe PROWEN p.

rbotions) . PRSYer B b1 09 AFRL: SBiEh Botr 8 SRBBK O DaPRBan s OF and 2

after the hi ghfdesentPRdd|mceépanatb8nsW(PE2B eBseghgil ba¥chf niche mce alive

Y 5o D58 AL BRSO E20LFOLE LGS el O
(5 mg/kg) after two hours of LPS injection. '

These experiments showed (table 1.) that peptides 4
and 6 inhibited shock completely (all mice had in first
24 hours sickness scores not higher than 2; shortly
thereafter they recovered completely and had sickness
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
(" addition, peptides 1, 5, 8, 9, 11, 12, 13 and 14 showed

in number of different experiments variability in
effectiveness as well as in the kind (inhibitory wvs
accelerating} of activity. This variability is likely
attributable to the rate of breakdown of the various
peptides, and the different effects the various peptides

and their breakdown products have in vivo. Similar to the

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

These data are representative of at least 10

separate experiments.




denonstrated only around 70% of survival. Since the |ower nolecul ar weight
fraction had al so anti-shock activity, we fractionated c-hCG wurine of first
trimester pregnancy, urine fromwonen with autoi mune diseases in their
first trinmester of pregnancy and urine from healthy non-pregnant wonen on
&5 superdex colum. Al 100 mMl fractionsowere tested for anti-shock
activity. PBS-treated BALE/c m ce succunbed to shock between days 1 and 2
after the hl%h dose LPS injection, with less than 10% of mice alive on day
5. In contrad®Ple0do of the nice treated with c¢c-hCG first trimester

pr egnancy ur?ﬁ&t fdatiamce/ from heal thy i ndi vi d&alSITRSFIVAT: AEN 7 OME

i ndi vi dual s WHRE)aut oi mune disease in their first trinmester of pr egnancy
were alive on day 5 (P<0.001). However, sone fré&ctiod$ which werY2 el uted
bef ore (fractlon Il and IV) and after (the anti-shock) fraction V (e.g.
fraction VI)PR&d accel erated shock and all treaf®@ mild® di&t evkh nuch
earlier (within 24 hours after septic shock induction) than PBS treated
mice. In ad8PERon, the anti-shock activity of fA86ti dP% 112%hd W00 was

i nhi bi ted by the addition of fraction 1, IVor VI in_ at least ratio of 1:6.
Thi's appliedP8fS0 for fractions obtained from cadffer&3al HEG pr&parations
and pregnancy urine from healthy individuals. Mreover, we have noticed
that very | ess anmount of anti-shock fractions fromthe wurine of pregnant

i ndi vi dual s ﬂ#ﬁg @ t ol mune, disease were need to inhibit septic shock in
BALE/ ¢ m ce. 8% \women al so showed cl i ni cal i nprovenent in the autoi nmune

di sease durig@ pr egnan 1| ness kinetics: Visible signs of sickness were
apparent in I of the%%¥%8?¥ ntal animals, but the kinetics and obvi ously

t lfe severlty of this. s significantl i ff nt. Aft t r eat ment
of " BALB/ c nlce with’ ngﬁggﬁ%ggP |n) and either ¥Pg n%%% :%{egnancy
urine fractl n v from ividuals, first nmest er p egnancy
urine fron1|nd|V|duaIs ﬁﬁ%ﬁﬂ¥g&¥glnnune di sease %5800%#erc§al preparation

the 3 100 20 17
4 Y LQGV 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

9 YV 100 100 50 50

( 11 " MTRV ' 100 100 67 50

b 12 - MTR 100 100 67 50
i3 ” LOGVLPALPQVVC 100 100 100 100

14 . (CYCLIC) LOGVLPALPQVVC 100 83 83 83




clinical synptons of the LPS treated BALB/c mice did not exceed the sickness
|l evel 2. In addition, these fractions even inhibited the synptons of shock
and nortality when admnistered 32 hours after LPS injection. Peptides data
(NVWPF): The table bel ow shows survival percentages of mce over the tine
period of 72 hours. For the LPS (endotoin) nodel, BALE/c mce were injected
i.p. wth 89 ng/kg LPS (E. coli 026:B6; Difco Lab., Detroit, M, USA)
Control groups (PBS) were treated with PBSi.p. only. W treated BALD/c m ce
with a dose THbBO02700 11U of different hCG preparations (P&3; Pregnyl batch
no. 235863, PQ&5; Pregnyl batch no. 255957) or wth peptides (5 ng/kg) after
two hours ofSE@IEN@EedDi:on. These exp@ﬂhﬁﬂﬂhpQ#uﬁﬁﬁﬁ?fable 1.) that peptides
4 and 6 inhibited shock conpletely (all mce had in first 24 hours sickness
scores not hh@®ér than 2; shortly therigafter they recovered conpletely and
had sickness scores of 0), while peptides 2, 3 and 7 accel erated shock (al
m ce had in 2QE¥t 24 hours sickness scories of 5 and nost of themdied, while
the controle mce treated with LPS+PBS had sickness scores of 3-4 in first
24 hour s SandLQ@Ehey died after 48 hourst¥Wth sickness scores of 5). In C
addition, peptides 1, 5, 8, 9, 11, 12, 13 and 14 showed in nunber of

di fferent exPePRRENts variability in %ffectiveness as well as in the kind
(inhibitory vs accelerating) of activity. This variability is likely
attributabl eAbBALRe rate of breakdown Bf the various peptides, and the
different effects_the various peptides and their breakdown products have in
vivo. SinilaV®f8fhe above mentioned Ehock experinments with fractions, the
shock inhibiting_activity was inhibita %e by the addition of shock
ad@eleratingAﬁg i g%y and vi sa versa. ese data are representative of at

| east 10 __ se experinments. 60 Taple 1. Test substance % SURVI VAL I N
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shock accelerating effect
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LOQAV +++
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0 16 40 72 PBS 100 100 67 17 P&3 100 100 100 100 PG25 100 83 83 83
PEPTI DE NO. SEQUENCE C 1 VLPALPQWC 100 100 50 17 2 LQGVLPALPQ 100 67 0 0 3
LQG 100 83 20 17 4 " LQGV 100 100 100 100 5 : GVLPALPQ 100 100 80 17 6
VLPALP 100 100 100 100 7 VLPALPQ 100 83 060 8 1-f GVLPALP 100 100 83 67 9
VWC 100 100 50 50 11 MrRV 100 100 67 50 12 MIR 100 100 67 50 13
LQGVLPALPQWC 100 100 100 100 14 (CYCLI C) LQGVLPALPQWC 100 83 83 83 61

Tabl e 2. SEQUENCE ID: tahtlie $hook @¢d ddte 4ffnc+ef ARBYrepd aBan@@Y +++

PP e AEARCHy VMR e AR, PSS 1o A T
VLPALA +++ Vghmpgqexperiments. We conclude, that the change in even
one amino acid by a neutral amino acid can lead to
different activity. So, genomic differences as well as
polymorphism in these peptides can regulate the immune
response very precise. Derivates of these peptides, for
example (but not limited to) by addition of non-classical
amino acids or derivatives that are differentially
modified during or after synthesis, for example
benzylation, amidation, glycosylation, proteolytic
cleavage, linkage to an antibody molecule or other
( cellular ligand etc. could also lead to a better
effectiveness of the activity.

Since MIF is one of thé major inducers of sepsis, we
also restimulated spleen cells from Peptide 1 group mice
with LPS in vitro and then measured the MIF productiom.
Figure 19 shows that in vivo treatment with LPS increased
MIF production as compared to PBS treated mice, while
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 proliferxation was also studied in

(_ splenocytes from peptide 1 and c¢-hCG-V (fraction V from
c-hCG) treated mice. These data showed that after
restimulation with LPS in vitro, splenoccytes from LPS
treated wmice have a greaterfcapacity to proliferate in

vitro as compared to PBS treated mice (figure 20). On the

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

(Figure 20). No differences in LPS induced proliferation

was observed in mice treated with PRS, peptide 1 or c-
hCG-V alone.

Figure 21 shows the effect of restimulation of

splenocytes from in vivo treated mice with different




VLAALPQ +++ 20 VLPALPA +++ 62 |In table 2 we see the effect of

ALA-repl acenent (PEPSCAN) in peptide LQGY, VLPALP, VLPALPQ in septic shock
experinments. W conclude, that the change in even one anmino acid by a
neutral amno acid can lead to different act|V|ty So, genomi c differences
as well as polynorphismin these peptlde§ can regul ate the i nmune response
very precise. Derlvates of these peptides, for exanple (but not limted to)
by addition qf non |cal am-no aci ds qr derlvatlves that, are

di fferential cF dtfti KyLoP- abeepes §1ﬁﬂ:ﬁe§F§ ¥15C S EEeBENzyl ati on,
am dat i on, g{d‘f:‘ﬁs}ﬁ'h@' xg%’ﬁﬁéﬁ?ﬁ%ﬁ c‘g‘cpf‘gfi* 9 il nlg%g%tq[rf\q: éébOdy

nol ecul e or other I'gan cou also 0oa b
effectlvenes§x@ﬁnﬂm@4ﬁﬂ|m¢$91m&iﬁte0m4§flspéﬁao@NUﬂﬂaﬁngmwmlm@ucers of

sepsis, we e R 1 mce wth
LPg in wtroeg%%tt %Ztr‘\'}l@agéj&g%§8% f%ﬁ %Img %Ht‘}l}({gﬁ e%gy(&%oms that in
Vi vo treatneﬁ?qﬁﬁﬁiqyw9|mm¢ba§h@CkN$¢tyVé§Udtﬁ@d-asiéﬁhﬁér@ﬁﬂﬁb shackr eat ed
mce, while rPepiiide Jfférﬁ‘aéﬂﬁﬁéz aéf@ért Bgeshe %‘E;‘&%é]@&ﬂﬂt’:@iéﬁd M F

production (Figure 19). on MF production was found_in mce
treated wit hsb%ddé'llﬁ%%rféapﬁﬁi’éy %ﬁo%oﬂH§%%& ficigrFredhetept i de 1.

| n addi tion, LRI pEEHidBE &4 ed18E0! bherREI BRNAES HIRD, Sép&@zﬁs’cyﬂessakéﬂocyt es
fron1pept|de 1 and c-hCGV (fraction_V fron1 c- hCG t'r eat ed n1ch 6H?ie dat a

showed that HfCE FHR&RFIFAtRoRERFASLES (BRARK: PECIR oA 62

treated m ceshavwed tHealffe @%ﬁaéity te prolliifferalte ids dgLred cenpared to
ot her hand, s Ieno tes from.

PBS t ted 20
LP +pé§?ige gbéﬁ&&fb ﬂ%gﬁ WaF?eéF%QuﬁFc@ 1d hovied gﬁfﬁe?tcéﬁa0|ty to
proliferate 3§y %g%q{ducegmg Péaé{:eéﬁgdkiﬁ% 1@5 rBLCethé Figure 20). No

differences 1n°L FPeer I'n mce treated with
PBS, pept|dep;q&&ﬁgraﬂxpn/Qioﬁgleen cells from peptlde 1 and ¢~hCG-V

fraction treated mice were the same.

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

(“ Flow cytometry: flow cytometry analysis of
splenocytes from treated BALB/c mice revealed that the
septic shock inhibitory and septic shock accelerating
effects correlated with a characteristic pattern of
surface makers of the spleen cells. Figure 22 shows that
the shock inhibitory activities (c-hCG, peptide 1,
peptide 4 and peptide 6) increased the expression of CD8O
molecule on CD19 cells as compared to PBS+LPS control
group, whereas minor effect was observed with peptide 7

which accelerates shock. Figure 23 shows decreased number

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

was observed with peptide 7 in shock experiments. Figure

24 and 25 shows septic shock inhibitory activity




Figure 21 shows the effect of restinulation of splenocytes fromin vivo
treated mce with different 63 doses of LPS in vitro. These data are al so
consistent wth the above nentioned proliferation data. In these
experinments restimulation of splenocytes ommce treated with peptide
1(anti-shock activity), c-hCG (containing anti-shock activity) and c-hCGV
(anti-shock fraction fromc-hCG after the septic shock induction showed

hi gher capaci i ter. . PSt fre ice. On the
ot her hand, %%%%%ggyg/%gss %?gﬁn)t %nC?%le q’?ge)g‘%lgg %\ng{%&p%gg?gé%% %tseﬁlgc%aasccel erating
peptide) sheoweparad stenmsheaRRS+44YPS ccpeatedepuveras Whaper ddet qunbeS+PBS

treated mc fi : . t hy |-Qur egkt | ' nt: i : t the
ki netics of q%%eéggé'gﬁg%zeir %&nmo%%lp%eﬁf%@*é %Jrsgﬁ?%g%t ?‘(Ijltéﬁf%%tr?éfguh Vv
fraction tresdmdis showR! & niiihisansy Akt ivogesderNoi aivifbiresidgMieatd on of

spl enocytes from BALB/c mce treated wt and I de raction wth
anti-septic‘@%ﬁ%ﬁvﬁgtFFinghéﬁﬁéﬁﬁﬂﬁuiﬂo?FfégngOnFRZEbEh ' é&%bciated with
i nhi bition giosepiire skodlk witlvishook tdctbbseapingi desion thr agleparisie On t he
other hand, _jn yitro resti ation with LPS of splenocytes.f.rqm i Vi vo
LPS+ant i _septl p(gﬁ%ﬁ_eﬁc f‘ﬁ%_‘t r]%é_t%%éhﬁfﬁt %?%geals'ﬁ\c Ie'lagg&’ (’flelrlflerat i on
whi ch i's assQGhigt8deMnhRikhe exgd¥ i 1dPNwoE SEPbiGe@haekerCrlledWnepomet ry:

flow cytometry anaIéS|s of splenocytes fromtreated BALE/ c m ce reveal ed

that the saptile BRECREANREFItISS WHid: sepRt EC PRk adBBLBAAOMYy effects

correl at ed Wddie4 ehakagketichidarfattermeofips wtasg, mkens eb tirgetpl een
cells. Figure 22 shows that the shock inphibitory activities (c-hCG peptide

1, pepti de WRRintPPREt RIESE) LLREtEREd WHeR exr &6 sRERe0FX8BABY nol ecul e on
19 cel | s as-wofpeyedrt guPBSHNS B0 @rea gE® URamBELT 88SDRI-BOI pakf-gt was

observed W LLBERLe Ly Miheh ecsh el e shocke  E1 o 25 shats dcor eased.
conpar ed t o 2B P5 gso8pockhislcedlereffieny activity (figure 28). These
results suggest that the septic shock inhibitory activity
might be correlated with the deactivation of macrophages
and B-cells, increased number activated CD4+ T cells and
Dx-5 NK cells, while the septic shock accelerating
activity correlates with increased number of activated
Dx-5 NK cells (activation and number of macrophages, B
and T cells compare to LPS+PRS).
hCG biocactivity: hCG binds to a LH receptor and
induce signalling through cAMP. We determined whether
(‘ peptides 1, 2, 4, 6 and low molecular weight anti-shock
fraction c-hCG-V could bind to LH receptor and posses hCG
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
molecular weight fraction c-hCG-V (figure 30). Moreover,
addition of peptide 1, 2, 4, 6 and fraction c-hCG-V in
the presence of hCG also did not show effect on
luciferase activity induce by hCG itself (figure 31).
These data show that these peptides and fraction c-
hCG-V do not have hCG biocactivity and they do not bind to
LH receptor, nor that they disturb the binding of hCG to

the LH receptor.

ST PSR S RS  MPRP SURSRLENC VNS L At RS



was observed with peptide 7 in shock experiments. Figure 24 and 25 shows
septic shock inhibitory activity 64 deactivates B220 positive and F4/BO
positive cells as conpared to the PBS+LPS treated groups. Wile the nunber
of activated CD4+ T cells (figure 26) weregincreased with septic shock
inhibitory activities. No differences were observed in the activation of
B220-, F4/80- and CD4 positive cells with shock accelerating activity

(peptide 7) (figunem 2pbnimdicaddidi @r 5@5{@@&@ bAtAki. kweeldsogiBnbrane
mar ker experSS|on masgg?served after. treat th LPS and peptide mnth

septic shock PRhTGOrSPOER PRt Biohsles ér@§ PgNngmEPSa@ﬁo iR n
ef fect was f@hnd cafiles éf@aéﬁﬁﬁélc’i\tédi whetkaaeeehatuakl Afsea@ldsyi twe (fi gure

20) A0 et eesed et ol D 8 PN Gell SeTBrerl s olbgived u h
These result§0$uggﬂsnmiha$ahh535e@flc Biackndnlfibstotyiaekiceity mght be
cort el ated, W bl Rpcl el o oL Bl R aHRE IR CRHL 1y e! e,
accel erati ng detemine coretthet eSO FB naededsead addﬁ@nouhla@aqnunxi Dx-5 NK
EEELEBE?CtLEE%Eg%%%}I&ﬂgﬁbe%%ré%gﬁggfﬁgagﬁ Eg%§0g8§ an&lﬁl%§ﬂ33¥5|gnalllng
t hrough cAVP. NA® dwics niyidd bkt Rar rb@@tldﬁé §0A2F341n60@mﬁﬂnﬁﬁuﬁnecular
b oacti vi ty. Frgtr & e e R e B et e T RaE R uc
cell's and i ndoge stese: dgpendenérel w@sfﬁbaegaaét fivhi i cwbinl efnqrea‘-fmtma/\/as
ODFerved 10, | HSARA, SUl L REPLLdE ool coni i hecyl 2
6 and fract|oEOGrﬂEK}@b4hﬁGIrmn@rEhemcalohehCﬁhaﬂeotuedonugrshuﬂleﬁTéﬁﬁLon
e ki L
not bind to and 60A-F3(c-hCG) (figure 32}. Similar results were found
with the lower molecular weight fraction &0A-F3 of first
trimester pregmnancy urine ({(data not shown).
We also stimulated spleen cells from these treated
mice with anti~CD3 in vitro and then measured the IFN-
gamma production at different time points. Figure 33
shows that in wvivo treatment with ¢-hCG and its fractions
60A-F1 (IR-P1l) and 60A-F2 (IR-P2) inhibited the anti-CD3
stimulated IFN-gamma production, while a moderate
( increase in IFN-gamma production was found with rhCG and
60A-F3, In addition, fraction 60A-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
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 highexr capacity to proliferate as compared to
the PRS 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-P1l) (figure 34).

Moderate effect was found in the anti-CD3 stimulated
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LH receptor, nor that they disturb the binding of hCGto the LH receptor. 65
NOD experinments: |In our previous patent (W9959617) we have shown that high

| evel s of I FN-gamma and dom nant - Thl cells are associated w th autoi nmune
di seases, we tested whether |ower nolecular weight fractions froma 60A
colum (60A-F3) of c-hCG and first trinmester pregnancy urine can suppress
dom nant Thl activity. To determ ne wheéther 60A- F3 needed an additi onal
factor, such as hCG to exert its full activity, we also treated NOD mce
with 60A-F3, rhCG and 60A-F3 in conbination wth rhCG and then eval uat ed
the Thl pol arpdafesatikiguie sBenimwises hiitomhefd-Was tmsddyad &NORhi bi ti on of

| FN- gamma (mEE%dugﬁhgﬂJr%pl exb’%]dﬂsg %Q@éﬁrﬂﬁé Jﬁr%egt-]n%f &ﬁ%ﬂéhl 60A- F3

(c-hCG and rhCG al one he out gr owt onpl etely
bl ocked wi t Ant FEMBSRBIEAT omt'di FHGS cranbh BoAL FBesemEaEPY fAflreF82) . Simil ar

resul ts ver gafRndrofdt | r&ﬂféyaﬁoﬂelﬁat FIREHQD 994 F3 of first

trimester pregnancy urine d We al so stinulated spleen cells
fromthese the&FeWasnide qurﬁ%ﬁﬂ .owmre@mwwaﬁéumm%f@m%dmw| FN-

ganma pr OdU@'htLO@o@;brq'sfaft%r&{‘tcéﬂci@cm&@tﬁltl‘l_' £id2 1Sh"s ndAhL ] NaNd VO
t r eat ment W|th c-hCG and its fractions 60A— 6 IR—Pl nd 60A—F2 (IR P2)

i nhi bi ted t heh&Rt AleBs &5 ALY IENERRRS Bugﬁ %ﬂg/em]a noder at e
i ncrease i NyhfENegamen Ry t%i’zt'ﬁ%@fbﬂvaﬂli opaT i ﬁvﬁsrbgﬁpﬂrﬁte A FSckéd

addition, fraction 60A- 3) conbi nati on able to

i nhi bi t the‘"’b%dﬁ SPml?ifna}tFJr\‘PlbaH#mﬂ}‘F@g%? ¢ BIPC 1%& c%s I’:,-‘FLTV%1 ) at ed

proliferati Bﬂrth'éd‘h@i‘eSh néé}&ie@rtﬁro@eptiiial at @mdspﬂﬁlmcw@@téd om NOD
snma

mce treated Wltg gF 60A-F1 h #_ aC| roé;ferate
hovitro (f FaGhe sBavedra DT EaDa0 Bhots 1 BLot LERTaE BF (RIREShnd 1 oo
t(eat ed m ceo shewprSa tHitegiterd capactdly mbcqerd:TLHamlﬂs gmpiarchi loint he PBS

treat ed contrgh.giee (Tl WHAS GAALR (AE ke HBARELNA on W th rhCG

caused t he sane
proliferation as c-hCG and 60A-F1 and 60A-F2.

EAE model: Figure 35 shows the effect of 60A-F1

(IR-P1), 60A-F2 (IR-P2) and 60A-F3 (IR-P3) in EAE model
induced by PLP+PTX. Here, we see that the treatment of
mice with 60A-F1 and 60A-F2 reduced the disease severity
as well as delayed the induction of EAE. While 60A-F3
treatment only delayed the onset of the disease,
suggesting that it needs an additional factor(s) from
60A-F2. These result are also consistant with weight
results shown in figure 35. In this figure, mice treated
with active NMPF fractions after EAE induction, lost less
wéight than PBS treated mice. In addition, treatment of
mice with c-hCG and 60A-F3 fraction from c-hCG showed

e

less disease severity in EAE mouse model induced by
PLP/B. pertussis which is a chronic disease model for EAE
(MS) (figure 36).

CAO model: Our CAC data showed that 15 rats in
contr. e group treated with only PBS had infarcted area
of 70:zi% (aveargesstandard error) after 60-minutes of CAO
followed by 2 hours of reperfusion. While rats treated
with peptide VLPALP, LQGV, VLPALPQVVC, LQGVLPALPQ ,LAGV,
LQAV and MTRV showed infarcted area.of 6246%, 5546%,
55+5%, 67+2%, 51+4%, 62+6% and 68+2%, respectively. Here,
we see that certain peptides (such as VLPALP, LOGV,
VLPATLPQVVC, LAGV) have protective on the area at risk for
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proliferation as c-hCG and 60A-FI (IR P1) (figure 34) Moderate effect was
found in the anti-CD3 stinmulated 66 proliferation of splenocytes from 60A-F2
treated NOD mce. Simlarly, we also tested the effect of peptide 1 in
conmbi nation with rhCG on Thl differention and | FN- ganma producti on and
proliferation. W observed that there wa$7an increase of |IFN gamm
production found under Thl polarisation conditions with peptide 1 (27 ng/m)
and r-hCG al pn 25.ng/ M) as conpared to PBS_(20 ng/m while the

out growt h of %%ga%EFFQ ma%ACB%ﬂPEggpy BFBERES ﬂ§5W1%hﬂ¥%§nﬁW%%#?Bn of rhCG
and peptide litFangtall)arekubliieliEemes fhefteeidess dHoompeptude 1 and r hCG
treated mce_showed_a.higher c Ci to proliferate as co red_,to the PBS
treated contr ?eﬂ?ﬁga?EﬁLg?gﬁﬁpﬁggpe%%?&g fﬁ%1t9§nﬁﬁWﬁu9?P£%$%ﬁ FReE caused
t he sane decriease antipsebtfier ahiooh astdvHEG dmd WGGA: FITIands 6DAp&2talAE
nodel : Fi gure_35 e _effect O0A-.E IR P1),_ .60A-F2 R- P2) and
60A-F3 (I R-P3j°i R E%E@%%Qewwﬁngaséﬁe ywﬁﬁhﬁgﬁ’ﬁ%‘}r ea}b%{ae s‘%%rg%ﬁﬁ?é he

treat nent of peptidest bhé0AdFleasdvéBaocEditedudedidtel dikpaste fevomrity as
wel | as del ay 1€ ] [ f ..EA il 0A- N n | ayed

t he onset of fﬂ%ﬁéﬁ%éggggi §§§§€§figge¥ﬁa€%1%'ﬁ§£ §%§F§E@? |%gakﬁ?g§tor(s)
from 60A- F2.rghesdeschale alecakddectneonsbdmodradagwlghionregabes shown in
figure 35. I ngthisci{guL-e; Ak R ' td e NVPR Ehaetbgns after EAE
i nduction, | ost %essy aeiﬁﬁg&%ﬁgﬁ_ggé%gfgﬁ%% %fé%%ﬁ?n aS%%t?on?Qtreatnent of
mce with c- HeEreaane0ROF8nfr gepsdR Medmle-hEO sHondPth e8edel sthse severity
|0 EAR mouse apdehhAgusedyby erPbReBs BeY gttt Gibis g chrani ¢ di sease
nogel for EAE (MS) (figure 36). CAO nodel: "Qur CAO data showed that 15 rats
i n{. contr."e BRbEpIEREAEcAEW R GAFPEPBS had infarcted area of 70.2%
(aveargestandard error) after 60-m nutes of CAO followed by 2 hours of
reperfusion. Wiile rats treated wth peptide VLPALP, LQGV, VLPALPQWC,
LQGVLPALPQ LAGY, PHRSMERYORTRV showed infarcted area of 626% 556%

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
hormone serves to maintain the steroid secretions of the
corpus luteum (derived from the ovarian follicle after
ovulation). The resultant steroids maintain the lining of
the uterus in a state suitable for development of the

: embryo after its implantation.

( HCG is a member of the glycoprotein hormone family,
which also includes human luteinizing hormone (LH), human
follicle-gtimulating hormone (FSH), and human thyroid-
stimulating hormone (TSH). These hormones are
heterodimeric, sharing a common alpha subunit which in
humans is encoded by a single gene and each having a
unique beta subunit structure that confers hormone
specificity. 2Zmong the four related hormones, only hCG
and its close structural homolog, LH, bind to the same
receptor present within the ovary in females and the
testis in males. Human LH stimulates sex steroid
production in both male and female and thus, the
development of sex-specific characteristics. Human FSH

binds to the different receptors in ovary and testis and
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555% 672% 514% 626% and 682a, respectively. Here, we see that certain
peptides (such as VLPALP, LQGVY, VLPALPQWC, LAGVY) have protective on the
area at risk for 67 infarction. In addition, peptide LQAV showed snall er
infarcted area but in sone instances the #ea was haenorhagic infarcted.
These are the sanme peptides that have anti-septic shock activity in vivo. It
is inportant to note that mce treated with certain above nenti oned

pepti des shoWEFB LY sebusiayeorierdopmensact Ovem it nvimof o987 tal aBéf ect ,

there is a pegsddbilid Ytﬁg%aiges?hepﬁghh:@%sh%%ﬁ’c%r@ squghdieofsen pLoad:

coagul ation system_directly or indirectly and there a certain honol ogy
bet ween CAO QP scbriebd. t8oTePKOBEER LisdéMnafd o bl B2 ory system

plays an i npeidsiiind i ee i flotbhgriRathedensicy ehet Be-dlig@ass: & scussion Human
chroni c gonadotropin (hCG is the glycoprotein ormone known as_the hornone

of pregnancy SRR RS W%Pe@}écFPBﬁrPéﬁrrE eh&abgsPE SOHHY SrlgHmtySTests. Its

i's producedpxﬁemﬂqflyaf&éfrggmemﬁg Bret RerdeveligRic odd0phnb) ast tissue
whi ch becones the ornone serves to malr]qaln the steroid
r

Iacent
secretions of rﬁ’é3 85”r“t?x‘ﬁeuﬁrit(B‘@F-‘l E6F FORMPhETRari@n 913 i BFBPSK t er

ovul ation). EEEﬂﬁﬁﬂﬂﬂﬁﬁ&tﬁfﬁl0Bd§eﬂ§bﬁﬁayﬂth@ybwﬂﬂK]Kﬁottﬁﬁbwﬁﬁrus in a
state suitable for opnent of thg thb er its inplantation. HCG is
a menber of thHE ép“r NG hof HBR&®T & &EF i“€h al so i ncl udes hunman

| ut ei ni zi ng hor WDI]E'.‘G( ldRhidiw@ana teriecieost lfmﬂnat,l g drarininey (FBHrimead
human t hyr oi stinul ating horpone (TS Th orrm r ete meri c,
sharing a cognﬁﬁkaﬁrbh;és%%UnﬁgtHDWE%’i 'r?);gﬁurrgﬁi tHEan e'ncn'ngcSiged’ e% 2 ’SI%QQ% gene
and each haviiigleg mmeahekensubaam Sbiact ﬂlB@Bt)hatIm(ﬁma@Q]oxmne

sec 1 1LY, JBB0R. e ouyr ol o o ERSS, G0l Ghe St of ose

& Sane rece resent hin the ovary
in femal es amrlnm@tetxes:tﬁ Precnatiey. I—lurrawhgbllga m heherngere ity

due to variability in its sialic acid content. These
forms include heterodimeric hCG with intact polypeptide
backbone (hCG), heterodimeric hCG with peptide bond
cleavages it its beta-loop 2 (residues 44-49) (nicked
hCG} , hCG beta-core fragment which is derived fxrom hCG
beta—subunit and is composed cf residues 6-40 disulfide
bridged to residues 55-92 and containing trimmed
carbohydrate groups with no sialic acid, hCCG beta-subunit
derived from dissociation of hCG (beta-hCG), hCG alpha-
subunit derived from dissociation of hCG (alpha-hCG). In

( addition, therxe is a pituitary form of hCG and pituitary
form of an hLH beta-core fragment.

The beta-subunit, like the alpha-subunit of hC@, is
composed of three loops; roﬁghtly loop 1 (residues 9-40),
loop 2 (residues 41-54) and loop 3 (regsidues 55-92) . The
beta-subunit also has the region termed “"seatbelt®, which
wraps the alpha-subunit. The beta-subunit contains six
disulfide bridges which hold the molecule together when
peptide bond cleavages take place in loop 2 resulting in
nicked hCG. The beta-core fragment is missing most of
loop 2 and the seatbelt region. Hence, beta-core fragment
is missing the entire seatbelt region, most of loop 2,
and part of the amino terminus of the beta-subunit.
Cleavages in the beta-loop 2 region (since is known to be

exposed to solvent and is easily cleaved by proteases)
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production in both nmale and fenmale and thus, the devel opnent of sex-specific
characteristics. Human FSH binds to the different receptors in ovary and
testis and 68 serves to stimulate devel opgent of ova in the fenale and
spermin the male. The fourth hornone, human TSH, is not directly related to
reproductive function but is responsible for stinulation of the production

of thyroxin I cANt.L : T f i | d”r%%%b i : after
sol ving the eﬁér{%!é%i Engnis)ﬁgggﬁtl%[l))@t gﬁ%&ﬁﬁ%eﬁg‘ h Qéllétrﬁﬂ]a% .eeﬁg% %%/r\ﬁ t hat
hCG is a nenbErlilofot meastregcthcHieds BT faaruspterl o ybie e khibtla: shed

factors |ike NefunBDEFeRCaNd FEGE: DAy a3 exfiihiits oggrs ety of forms,
especially in urine (Birken, 1996; O Connor, 1994; Al fthan,_ 1996; Cole,

1996; Wde, 1994;E@reken, hayesshowne thagoayumber sfphaaleqtipd pradsde i n t he

urine of women-gahbAg Ebenf 1HSp of HaWRSlifmaie RIRANANy |df 8XBEDI t 3nchar ge
het erogeneity due to variability inits sialic acjid content. These forns
i ncl ude het er9&F nBFPELHTENRSt REPREEEE Fol YR ¢ ackPorebl heo) |

het er odi meri ci ¥ MEH BBBEKIR RPNetsaheavagas ideddividet atloeprBatpgsi dues
44-49) (nicked hCG?, ggG bet a-core . fra nt which . is derived %rom hCG
bet a- subuni t anfFPe! cBRBoded VERPAES d SRS FRde Wi tREt L8 r esi dues

55-92 and cont aivi.pgLbeimeed scacveipadrrgl)e, o ola.rUTEY hos s(arCE, acid, hCG

bet a- subuni t jved_ fr i,ssqci ati et a- , . h al pha- subunit
derived from Hgﬁé{%r a?%og%%)h(:%%( 2‘#&%’@&%&% tci%ngcf‘%e?’g'i s a
pituitary foroL@EvhRGramucpi shickwedly inf enmiedr af Rl fretenic eepéragerns. The
bet a- subunit,_|i kelgtge al Bha-subuni.t of  h IS

281 4ukY

rogghtly Ioobvi{}é . : 948ffeﬁ9§ﬁ§2?%%¢§%Eﬁ%£93¥¥§§§ é%%j%géﬁeS???EZidues
55-92). The betailsibanyt val scdederalidnggian awvingdy setbel t", which waps
hol dthe. ol et SR EbEE Ret Cuaat e BT ae DA Ssuiats Take 3l ace in | oop 2
resul ting i n breakéawhCot The beraousr eeiitdgieent anst rahssidig fsenbf

effects the various peptides have. Nicking in amino acid

residues 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

residues) had been established by several investigator

(Kardana, 1591; 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, 1590; Birken, 2000; Cole,

(" 1991; Birken, 1993). Existence of these peptides or their
homologous during pregnancy explains the immunoregulatory
state of the pregnancy. We have also shown that
combination of peptide 1 with recombinant hCG is able to
inhibit the development of dominant Thl CD4+ T cells
while alone peptide 1 as well as recombinant hCG are not.

This strongly suggests the need of additicnal 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
residues beta-CG6-40, beta-CG41-55, beta-CG55-~%2 and
beta-CG%0-110. In addition, anti-septic shock peptides as
well as shock accelerating peptides have some homology
(>30%) with cextain regions of the above mentioned

fragments. Previously, we have shcown that 60A-F2 {(also
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| oop 2 and the seatbelt region. Hence, beta-core fragnent 1is mssing the
entire seatbelt region, nost of loop 2, and part of the amno term nus of
the beta-subunit. C eavages in the beta-lgop 2 region (since is known to be
exposed to solvent and is easily cleaved by proteases) 69 result in

bi ol ogically inactive hCG and many i mmunoassays fail to nmeasure nicked hCG
accurately d di shed e e a-l oop 2.
Here we havquﬁ%ﬁ% %%;?kngﬁbg%hg?%Se gﬁgﬁ%%rég%'omm %d%%%g ?%%n1loop 2
have i nmune reegfeas orptefthory. effecty amd@vierents o | dese4itLQGY) and 6

g¥5P¢LF {/LPALII;AQ%)(J:%%%% Q‘?%tk e%ﬁgﬁggrﬁﬁ‘:’}ék \A%‘N(ﬂ tll%ﬁ% ‘i?@i%%%ﬁ%ze Lpgtgg

8 (GVLPALP), tthe¢\maprides (MRRVE, 112 (WER) 1m$k(e|_@©nmm0ﬁ apdels in.
cyclic, ngﬁﬁbg n
\(/a)rll albl i ty In e tl%ngggwggblo%e H{ggl%i rﬁedglf%a%éﬁlﬁl nhi ﬁngﬁgk\%shcc;

acceleratlng)h@?ea@ﬂFWr?PromHF%1ﬂ¢éﬁmm@ﬂQHx/G%ﬂq%1dﬂ§b%ﬁ%¢?b@fﬁﬁpésto t he

rate of  breakdqun; of r1he \E%Fc' QWS PRl deshiand t Rendid fespnbyseffects the
various peptides have. N cking in amno acid residues of_ betfa-hCG beginning

at residues 42ePhsdeagaghd insoengeahy ke Mecikedyt SRt 33ESatB 5B8er ved and

the existencguhnal §%§§M{C§naa% Jrar A AP Wt £ M sheShebes) Jfad been
establ i shed by several investigator (Kardana, 1991; Birken, 1991)

Mor eover, one %%BunﬁléV@Geﬁb@ék§iﬂ€-éﬂ§ﬁﬂ§%94ﬁnnﬁﬁﬂﬁl%eeﬁuF91§m§PﬁgIe hCG

pr epar at] on asiuekboastinsblupiepa slcant ks, |t oo, 1985

akaki bar a, ir e ir ce

these peptides or ¥ ﬁ?vehEHBWBg&GsoﬁﬁiPﬁ&vﬂfﬁﬁh§ﬁ3§ﬁgkpﬁé?%gg?%ég? and
|6Tunor egul atihys shaBeatobppbhd chrrdgmantiat \MudePsoacs&thﬁhat have

conblnatlon of de 1 th. recombi nant e to,_inhibit the
devel opnent of© §%§?h3ﬁ¥ ?ﬁ%e€55+o? &@PIge\ﬁﬁa a%ﬁ %yﬁxiWT%% 1 as well -as
reconbi nant h&spoesast andThire sreceglty isuggesited teherateed' f whddht | onal

factor from NG in,orggr AGReusd-this aff eotu Thess Ot NeSmbBRLOLS neo

preparations derived from pregnancy urine even from the
single commercial manufacturer.

Number of studies have shown that hCG is not only
produce by placenta, but for example pituitary as well as
PBMC from non-pregnant individuals and male individuals
are also able to produce hCG. Apart from the possibility
that NMPF could be produce by placenta and by maternal
cells, it is possible that NMPF could also be derived
from hCG like molecules in the presence of various

( proteases and its regulation might be also tightly
controlled by these proteases. Many proteases are shown
to be exist in human plancenta, serum and in other parts
of the body and one of their physiclogical roles could be
the production of such immunomodulating peptides. Since
we have also observed in our experiments the upregulation
of pan-Nk cells (upregulation of Dx-5 marker)}, it is
reasonable to think that that these type of cells do not
have only natural killer cell activity, but are also
involved in the regulation of adoptive as well as innate
immune responses (Saito, 2000). For instance, Nk cells
have the ability to modulate cellular response of antigen
presenting cells {(APC) like mcrophages, DC, and other
lymphocytes population. In addition the strong cytotoxic
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could be derived fromdifferent parts hCG or their honol ogous that are known
to exist as fragnents such as residues beta-C&-40, beta-CH1-55,

bet a- CG65-92 and beta-CC-90-110. In addition, anti-septic shock peptides as
wel | as shock accel erating peptides have spme, honology (>30% wth certain
regi ons of the above nentioned fragnents. Previously, we have shown that
60A-F2 (also 70 known as IR-P2 with anti-diabetic activity) does not posses

anti - shock efat@@iﬁlﬁjﬂdoﬁVﬁK b@li@”@s@é&@a&ﬁ.¥ Gee NI eS| SeihEr sheek. So, it

is likely that indeed _the es (table used in the septjc shock nodel
i nz- conbi natfont thn%bB%EEﬂE EE&OFrﬁﬁﬁeﬁ OFr BRIGSTRHEG Whiaeut

anti-chronic irli’tilhcaim@tgig‘niﬂﬂt:hndl abeite)vef(heetis. 208ame isudue for anti -EﬁE
nser s in the

activity. These vario act .inc tain henpsta

e 2y st oG O bIEREY ARG TE Rt £51 SAPCbRPEREIE DY (IRE HRHELEy st om

l'i ke in infeckhdss, aﬁepﬁnsolaaaouﬁndefedeseasathmddgldamnmnsmmﬂ$a@edh

di seases. W have shomnhkg our §reviogﬁ Eatenﬁ WDO9596 ‘%Qf this patent
appl i cation tHatSEResE- NVPE SBLYVAEPes RgTe CotdguCatsry fq s on innate and
adoptiveiIﬂﬂpﬁpul&ﬁb@ﬂSﬁhlahdba&dgpréﬂﬁatelﬁe@&@ﬂﬂﬂcﬁlﬂﬂdiﬁdqubfeﬁ

expl ains the h erLt |n res h._c i epar ns
derived fron1%? g E?ﬁn m@&&n %39&%%35 %gFé‘ onnerC| # 9?urer
Nunber of stuﬁme@rhavegsﬁemalﬂhhbsthEsponsesodLyecmﬂgdunebeiprethYa but

for, example RLAULLGYARE MELLAS RBVE,LrOW A9 BLeONan. g veguahy and ral e

i ndividuals are a e pos t hat
NVPF coul d be2@@bhucéobydprangnpaeandnby ﬁhﬁecmﬁss(ﬂﬁﬂk;madlaBE@obslble t hat

NVPE coul d al:sobCaflghedin! LR ROCRLhKS ERBEULES. oy ddit: PrasEnat,

vayious proteases and Its regu at1on m ght controlled by
these prot easEBTUIMANGY BFOTeaBes CHPRISRSART ﬁ@n§§l@%|@quiﬂﬁﬁmﬁh%lancenta

serum and in QiNeFi PAELS Eét%@%nbﬂgﬁeﬁﬂgloaﬁdOEeTtBﬂ' rmr&mfﬁl oghgal roles

could be the productlon of such i munonodul atln peptid i nce
endocrine systems. On one gide du o PF and hCG

mamalian fetus perceived, as a successful allografL and
successful parasite and on the other the maternal and the
fetus are also optimally immunco-compitent for protection
against threats like infections.

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

( haemorhagic infarcted. These are the same peptides that
have anti-septic shock activity in vivo. It is important
to note that mice treated with certain above mentioned
peptides showed less viscousity of blood. Apart from
immunological effect, there is a possibility that these
peptides have alsc 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 plavs an important role in the
pathogensis of the disease. In this CAO model we see a
protective role of NMPF on myocardial infarction this
also suggest the same protective effect of NMPF in other
organs as well in circulatory related disease. Exémples
of such diseases are (but not limited to) cerebral

vascular incident (CVI), circulatory diseases of the
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we have al so observed in our experinents the upregulation of pan-Nk cells
(upregul ation 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 al so
involved in the regulation of adoptive as well as innate inmmune responses
(Saito, 2000) . For instance, Nk cells %ye the ability to nodul ate cellul ar
response of antigen presenting cells (A | i ke ncrophages, DC, and ot her

| ynphocyt es population In addition the strong cytotoxic 71 activity of NK
cell's especiglliy, p n t r and
tunor net as?g:lm }sf1 W t ﬁ&ﬁé{ ﬁ%gn%heﬂ Eﬁ %%g%:%?g)ﬁ%& %{%&%&Ecgg Such
|nnunonnduldﬂ@ﬁ@ﬂﬁﬁe&ﬁkﬁsﬂaﬁbﬁtGE%erVQacbﬂaﬁ@meﬁﬂﬁ¢%Seﬂh©Eh are |nvolved
in differen r@@ﬂgﬂ S Not only are these cells
cruci al ceIP popu at'i on Bt ﬁ%ﬁg%éldggﬂsﬁ%§€2%?§??§%ance and acquired

cel | - nedi at ed | mpimEs d8FIMSeas bat 1WW0@P§§1EFQWa gffect iandriving T-cel |
host responges tdidiasid Béﬂfeéﬁdbhe@hby1nBﬁE%!dgEn$BQcﬂQalﬂ@tcéﬁeawaﬁée| l'ul ar
organi sm (Tateda,, 2001). So, during pregnhancy e cross tal di at ed by
NMPF and hCBSﬁ@t%ﬁa%ﬁﬂ?ﬂ?%@seWBBE?lng§?sﬂ§nF%&§nQﬁmﬂowlh%ﬂﬂgesysten1and

trOphOb'aStcﬁwaﬁldﬂldﬂmﬂéﬁﬁﬁnéhEQ Aekabhars hinb hsiyee naI and fetal
imMmunity an endocrlne syst ens. ne si de gue o NPF an nﬁnallan
s“%fﬁ%% B

fetus percei'W@O¥HS)g %?ﬁlaEPI BPEfFoén SE?LIaB%FagFP And on
the other tpeotRiRIMA, XA he (cbeblarg)ebgpaesopindtedyrésnang- conpi tent for
protection ainst threats like infections. In addition, in this patent

i nplicati on®“WE9TVve shown that certain peptides (such as VLPALP, LQGV,
VLPALPQWC, LAGVY) have protective on the area at risk for infarction. In
adaition, pepti de LQAV showed smaller infarcted area but in sone instances
the area was haenorhagic infarcted. These are the sane peptides that have
anti-septic shock activity in vivo. It is inportant to note that mce
treated with certain above nmentioned peptides showed | ess viscousity of

bl ood. Apart from
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i mrunol ogi cal effect, there is a possibility that these peptides have al so
ef fect on bl ood coagul ation system directly or indirectly and there a
certain honol ogy between CAO and sepsis nodels. So, in both nodel the
circulatory system plays an inportant rolesin the pathogensis of the

di sease. In this CAO nodel we see a protective role of NVPF on nyocardi al
infarction this also suggest the sane protective effect of NVWPF in other

organs as wel¥idnir&i legkaldeyy rel ated disease. Exanples of such diseases are
(but not Iimted to) cerebral vascular incident (CVlI), circulatory di seases
of the 72 Dbrain, retinopathies (such as associated with vascul ar diseases

| i ke diabetes), circul atory diseases_of pregnancy, thronbosis

at her oscl er o 59UXEnde [RPS HdSUrS MARWSHIRAERTRNCERFEGBE ARA Aprotective

effect on CAQhrASHEEEgrRaLE NMHF C@FcR)rSA Pesamses. | Phi-Bet aatestwhere there
is risk of low blood circulation |eading to decrease_in oxygen suggly
%8 ¥, PTCA,

(hypoxi a). EXFRARsWare ERRCHiANates t dMRIG): WhFRFAphGS BPBEEsh

(Tﬁpro]par y) bmh rﬂbmé@dﬂ!ﬁ@i‘s u@éggtgugn%%5#ﬁ, Gmver - i f@hﬁ@m @mgeéa F: ?ure 1:
is figure shows nacros e chr.omat ogr am o r
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apparently vard M@WPEenl ahiwt ¢lutels apddemt IWRF: Zhwinbtecelatreweighparent |y

wi th nol ecul ar gﬁ% ht between the 25kDa-6kDa, and NVPF-3 which el utes

apparently with ecul ar weight < 6kDa. Figure 2: This figure shows
macr osphere GPC 60A chromatogram of NMP-3 fraction obtained from nmacrosphere

ol it o5 appar SHLTSF S £ ROTEe oia e conts BRESPLE08 985 thhand WVPE- 3. 8

elut es appar ethfgmafogram of NMP-3 fraction obtained from macrosphere
GPC 300 A column. Three selected areas were fractioned,
NMPF-3.1 which elutes apparently with molecular weight
between 2000-300 Da and NMPF-32.8 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
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 itg fractionsNMPF-1 or NMPF-3 obtained from
GPC 300 A column, were alive on day 5 (P<0.001), while

(, groups of mice treated with NMPF-2 from source Pregnyl or
Dexamethalsone  (data not shown) demonstrated arcund 25%
of survivors. Not all commercial hCG preparations showed
NMPF activity; for example NMPF from source Profasi
showed only partial anti-shock activity (around 40%

survival).

Figure 4: This figure shows anti-shock activity in a
pretested active batch resided in a fraction NMPF-3 and
thereof derived NMPF-3.2 fraction which inhibit shock
even after 24 hrs. and 36 hrs. of shock induction. In
addition in all mice treated with NMPF-3.2 fraction
alone, septic shock was inhibited and they had sickness

scores lower than 2, while this anti-shock activity of
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nol ecul ar weight | ower than 300 Da (figure 2.). Al fractions were tested
for anti-shock activity. Figure 3: This figure shows that PBS-treated BALE/ c
m ce succunbed to shock fromday 1 after hl gh-dose LPS injection, with

| oner than 10% of mice alive on day 5. In ""contrast, 100% of the mice treated
with NMPF from source Pregnyl, or its fracti onsNVPF-1 or NVPF-3 obt ai ned

from GPC 30 ol u | i P< ile oups, of mce
treated wit hgﬁﬁ;ﬁ?ﬁ[?ﬂgﬁgg%gﬁj@ew %eg%%@ltp%eﬂl}n%W%g\é@néﬁ(dﬁyg’%nét %shovvn)
denonst rat ed tarewtrtdelzso/alohes acvielerstekbtstaidk comberine at r&@gr epaeat | ons
showed NWPF V, N f r rof asi showed only
partial anti Cﬂh%%kég% i VI %E %lll}%& % trsJ:fjgrgvj:';se\?iz;Ir&cgl‘gure 4. This figure
shows anti-shock activity in a pretested active batch resided in a fraction
NMPF-3 and t er [ hock even after
24 hrs. and ;2&?1 0 g T g%klfl Uct %gﬁ%ﬁﬁcﬂﬂ%k?%‘érﬁb% %ce treated with
NVPE- 3. 2 fra(ﬁhmrﬂaﬁtp‘.éﬁ@m 8&pPeleRo N BRS? ihrs] (NEPTAN3 - 3 heyapidosisckness
scores |ower ¢han 2;.-while;thl i Mid Y odn4 sfraction
was inhibite vvlth 'Ulf/PF 3. % S% %ntgr?gl}i a?arrenli al onenacjée egate shock and
the treated Mlteckdprediewtn) ear’ﬂhl@r ftlwﬁP@@Q‘"rSedﬂé@t ntie. rEF §ar betwers s
figure shows gmcEOspRCIRPERS  SOALAC REGFALOY a8 of - Hooh ed: NWPF(3e2 and
NVPF-3.3 fractions fromfirst trinmester pregnancy urine (containing anti-
shock acti vi tip%t hi s figure shows that the ratio between fraction NWF-3.2
and NWPF-3.3 is around 1:2.2 (see text). Figure 6: This figure shows

macr osphere GPC 60A _chromat ggr am of _pool ed NMPF- 3 2 and NVPF- 3.3 fractions
fr om non- act iNVeTBe? ghy| THatchLlErEht SRy HELaBRSHRHRPC a2t Pvity). This
fi@ure shows dihadmé begrahi 8rbgbeaen N’MP@CIE! on MPhageR-and AMVREr3odsi s around

1:3.4 (see 18] EnOMLE: T PR Enl 1OWLE A USABAOBENS F& OMoek

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

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

proliferation.

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

Figure 10: This figure shows that low moleculaxr 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.
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chr omat ogram of pool ed NWF-3.2 and NWPF-3.3 fractions from active Pergnyl
batch (containing anti-shock activity). This figure shows that the ratio
between fraction NWF-3.2 and NWF 3.3 is around 1:1 (see text). Figure 8:
This figure shows LPS induced proliferation of splenocytes. Anti-MF and
NMPF (from active Pregnyl batch, NWVPF-P are both able to decrease LPS
stinulated proliferation as conpare to 58 al one, and together they show
synergistically inhibitory effect on LPS stinulated proliferation. Figure 9:
This figure shows NWPF-A (APL) accelerate LPS induced proliferation, while
this proliferation is inhibited by anti-MFand NWPF-G*. Figure 10: This
figure showsFigurel dw :ndlheculHrgurs ghtows rideat oNRVPREPGERORr 8FEaTEI Ve

Pregnyl batheégygg E@ﬁ%ﬂla%nﬂfﬁhﬂﬁﬁzfQﬁplfﬁe 3®§T££¥%°ﬁre able to inhibit

NMPF- A acce LPS 1 nduced prolifteration Figure 11: This figure
shows t hat NUPFRRGIiEfdfadc v dncpiessisy ILDht brjueed REPH AeBRtiATgonbi nat i on

(synergisticghlyl hivereags LRSidducad, i %éﬂ?&f&ﬁlonv‘ghﬂné AVPERRG

inhibits this grollferatlon sanme as anti - (see figure 8-9). Figure 12:
This figure YhBwd Sefatf ique 18 zlcel erates LPS i nduced prollferatlon same as
NVPF- PG, while in conbination they synergistically increase proliferation

and this |ncrease in prollfer tion is inhihited with _C NVPE-Kb or NVPF-PG.
I'n additi on, FREBESKE Zand NP Jﬁ@ﬂeséhﬂw éﬁ?ié?M@FE%c?Eﬁﬁ eEP§eﬁng€§ed

proliferati OmnduEle@UItﬂi)lha?eh%tiﬁie&ﬁarﬁé ok esMERopcdpsehilependent (300 and
600 W mM) inhi i.tor% ef fect of NVPE- PG+$£1LPS uced

proliferatiofi® I il Ye ST et %hﬁ%ﬁrﬁﬁ??eﬂ¥°k§§ﬁ§a 8ct was
observed in HﬂdlumlsxmmhﬁeaEESfﬂ el Higtiei d6: idhishibiued staohs

et s onat e VEBAREL iRl o g{opaﬁcﬁé%vm@ﬁ’%?“ LREE R o1 10

kDa, 60A-F2 ﬂMneMQMSMMgally decrease LPS induced proliferation.

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

conditions alone.

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

( apparently with molecular weight between 10 kDa-1 kDa and
60A-F3 elutes apparently with molecular weight lower then

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

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

and all fractions were tested for anti-shock activity.

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

fractions were tested for anti-shock activity.
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Figure 21: This figure shows the effect of restimulation
of splenocytes from in vivo treated mice with different

doses of LPS in vitro.

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

shock.

Figure 23~28: These figure show flow cytometry analysis

on splenocytes from treated BALB/c mice.

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

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




| uci ferase activity (fig. 29), while no effect was observed in luciferase
activity with peptide 1 (VLPALPQWC), 2 (LQGVLPALPQ, 4 (LQGV), 6 (VLPALP)
and | ow nol ecul ar weight fraction c-hCGV (figure 30) 77 Moreover, addition
of peptide 1, 2, 4, 6 and fraction c- hC&@VN in the presence of hCG also did
not show effect on |luciferase activity induce by hCGitself (figure 31).
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i mmunor egul at or peptide obtainabl e or derivable from beta-HCG capable of
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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
stimulated proliferation of splenocytes from 60A-F2

treated NOD mice.

Figure 35-36: These figure show the effect of 60A-F1 (IR~
(- P1), 60A-F2 (IR-P2) and 60A-F3 {IR-P3) in EAE model
induced by PLP+PTX. In addition figure 36 shows the
effect of treatment of mice with c-hCG and 60A~-F3
fraction from c-hCG in EAE mouse model induced by PLP/B.

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




of regulating Thl and/or Th2 cell activity for the production of a

phar maceuti cal conposition for treating chronic inflamuation wherein said
treatment conprises regulating relative ratios and/or cytokine activity of

| ynphocyte, dendritic or antigen presenting cell subset-populations in a
treated individual. 4. Use of an immunoregul ator peptide, obtainable or
derivabl e from beta- HCG capable of regugating Thl and/or Th2 cell activity
for the prafamson of a pharnaceutical conposition for treating chronic

i nfl anmati on wherein the chronic inflanmation is diabetes, nmultiple sclerosis
or acute or chronic transplant rejection. 5. Use of an inmunoregul at or

pepti de obt ai nabl e dUsed€ar Maﬂninaeglﬂmmpbﬁtdaobtﬁi&lﬂmqnalhh\ablediffomrhe@d—l[@m capgbldhl
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rel ati ve r atoddsingndirdiovascylirak cirmlagey disdrdey. of | ynphocyt e, dendrltlc or antigen
presenting cell subset-populations in a treated individual. 6. Use of an

i mrunor egul at or pepti de obtai nable or derivable from beta-HCG capabl e of
regul ating Thl and/or Th2 cell activity for the production of a

pharmaceuti cal 2. conpasiof arvimniundrefulaatpepile acconlingnorisien I inherainehewhsliogasaulirhe

aut o-i mmune_di sease..i S s stem c | oryt hemat osus or rheumatoid arthritis.
79 7. UBeOB?mg%w ﬁ%ﬁﬁ%ﬁ 85@%?8¥m§£gtlde obt ai nabl e or derivable from

bet a- HCG capabl e of regulating Thl and/or Th2 cell activity for the
production of a pharnaceutical conposition for treating al I ergy mherein sai d

treatnent conprises | ating rel tlve r tivit of
| ymphocyt e, _dend i & 1 Useat =mdalePernerid At BRIt maE B e

treat ed i ndfnepwlatimk ThiBand/osEh20dell aﬂxﬂtyrfwnﬁlpﬂugudtﬁh ofa ghemtalcdmcajbdsrﬁpmb:h far Or
derivabl e fraom beta-H e tin nd or Th2 .cell activity
for the pr SHUCE ARG A A s de s suaisrdre fUPe Ny prfgte e o)
wher ei n t heytakihedctvity of lyagphbayee, dendfitd @ antiget prelieathasell subset-psmlaibnsdn a treated
mnunoreguln?lh peptlde obt ai nabl e or derivabl e from beta-HCG capabl e of
regul ating’ "8hd/ or Th2 cell activity for the production of a

phar maceuti cal conposition for treating an overly strong i mune response
directed against an infectious agent wherein said treatnment conprises

regul ating relative yatios, and/ or cytokine act V|t dr|t|c
o 2 ant i gan pr odent i M SfaR imtlins ey Sty iebleet derbiuas R SPRACEH brle
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directed aganm@tmamcumﬁgmﬂnqu3mmgent wherein the infectious agent is a virus
or bacterium 11. Use of an inmunoregul ator pepti de obtainable or derivable
from bet a- HCG capabl e of regulating Thl and/or Th2 cell activity for the
production of a pharmaceutical conmposition for treating pre-eclanpsia or
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d emr itic 8? I%gulat}ng l1‘%1 and/ortT'hycell acttlwty%orahe pro uct1 o a pharmaccut%calI co%posmon cEIp y
treating auto-immune disease wherein said treatment comprises regulating relative ratios and/or
cytokine activity of lymphocyte, dendritic or antigen presenting cell subset-populations in a treated

individual.

6. Use of an immunoregulator peptide obtainable or derivable from beta-HCG
capable of regulating Th1 and/or Th2 cell activity for the production of a pharmaceutical
composition for treating auto-immune disease wherein the auto-immune disease is systemic lung

orythematosus or rheumatoid arthritis.
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antigen presenting cell subset-populations in a treated individual. 80 12.
Use according to any of the clains 1, 2, 4, 6, 8 and 10 wherein said
treatment conprises regulating relative ratios and/or cytokine activity of

| ynphocyte, dendritic or antigen presenting cell subset-populations in a
treated individual. 13. Use according to any of the clains 1-11 wherein said
treatnent conprises regulating relative ratios and/or cytokine activity of

| ynphocyte, dendritic or antigen presentig cell subset-populations in a
treated individual and wherein said subset popul ations conprise Thl, Th2, or
DC1 or DC2 cells. 14,656, f&?&&foﬁégmg:b% [%g@tﬂay bgfnal% 186r &%E%T—‘edﬁo’?rgbe?zl ACERaPE" €1 N

t he |nnunoregulator |s useo a targeting agent,” such as a
monocl onal odregiibiargyThl ked/ordda celbictiaty farthi¢ preductienadfia pbdmamulqal/@mgposﬂit& foruse

2ol d sequerufbidky bR LA EAAG: hihiR AR Dal R EuE B (P Rl
VL PAL PQVVC,of Iyvaxpiapl degdritig dPA¢tREd prévntpgiceizub@ypepalaions i peitad indixitir@l. PALP,
LQGVY, MRV, WC, MIR, and LQG 16. Use according to claim 15, wherein the

peptide has an ami no acid sequence wherein one acid has been replaced by an
al ani ne residuel. 17. Ussef aadwmratiresylatop peptige ablainahle ot degivahie from hetgEGetiaprbiche

o, VLB B! Ak 1 2 RAR, BReRPREED G Al 8

accor di ng ttesatirigallereyl Thengie theialiergyhie aghlemn ¢ geratitigsdiseaseani no aC|d sequence chosen
fromthe group of LQGV, AQGV, LQGA, VLPALP, and VLPALAQ

9. Use of an immunoregulator peptide obtainable or derivable from beta-HCG capable
of regulating Th1 and/or Th2 cell activity for the production of a pharmaceutical composition for
treating an overly strong immune response directed against an infectious agent wherein said
treatment comprises regulating relative ratios and/or cytokine activity of lymphocyte, dendritic or

antigen presenting cell subset-populations in a treated individual.

10. Use of an immunoregulator peptide obtainable or derivable from beta-HCG capable
of regulating Th1 and/or Th2 cell activity for the production of a pharmaceutical composition for
treating an overly strong immune response directed against an infectious agent wherein the

infectious agent is a virus or bacterium.

11, Use of an immunoregulator peptide obtainable or derivable from beta-HCG capable
of regulating Th1 and/or Th2 cell activity for the production of a pharmaceutical composition for
treating pre-eclampsia or another pregnancy related immune-mediated disorder wherein said
treatment comprises regulating relative ratios and/or cytokine activity of lymphocyte, dendritic or

antigen presenting cell subset-populations in a treated individual.
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12. Use according to any of the claims 1, 2, 4, 6, 8 and 10 wherein said treatment
comprises regulating relative ratios and/or cytokine activity of lymphocyte, dendritic or antigen

presenting cell subset-populations in a treated individual.

13. Use according to any of the claims 1-11 wherein said treatment comprises
regulating relative ratios and/or cytokine activity of lymphocyte, dendritic or antigen presenting cell
subset-populations in a treated individual and wherein said subset populations comprise Thl, Th2,
or DC1 or DC2 cells.

14, Use according to any of the preceding claims wherein the immunoregulator is used
in combination with a targeting agent, such as a monoclonal antibody, for controlled and/or localized

delivery.

15. Use according to any of the preceding claims wherein the peptide has an amino
acid sequence chosen from the group of MTRVLQGVLPALPQVVC,

LQGVLPALPQVVC, VLPALPQVVC, LQGVLPALPQ, VLPALPQ, GVLPALPQ, GVLPALP,
VLPALP, QVVC, PALP, LQGV, MTRV, VVC, MTR, and LQG.

16.  Use according to claim 15, wherein the peptide has an amino acid sequence

wherein one acid has been replaced by an alanine residue.

17. Use according to any of the claims 1-14 wherein the peptide has an amino acid
sequence chosen from the group of LQGV, AQGV, LQGA, VLPALP, ALPALP, VAPALP,
ALPALPQ, VLAAPQ, and VLPALAQ.

18. Use according to claim 17 wherein the peptide has an amino acid sequence
chosen from the group of LQGV, AQGV, LQGA, VLPALP, and VLPALAQ.






