| USE OF | MMUNO - REGULATORS FI ELD OF THE | NVENTI ON The invention relates to
the field of inmnol 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. BACKGROUND OF THE | NVENTI ON The i mune
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a distinct role 1n'nediating._the I mmune response in 2 .
immunological mediators 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 biology and pathology have influenced current
thinking about auto-immunity being a component of immune-
mediated disease. These adwvances have increased our
understanding of the basic aspects of antibody, B-cell,
and T-cell diversity, -the generation of innate (effected
by monocytes, macrophages, granulocytes, natural killer
cells, mast cells, v0 T ceils, complement, acute phase
proteins, and such) and adaptive (T and B cells and
antibodies) or cellular and humoral immune responses and
their interdependence, the mechanisms of (self) -tolerance
induction and the means by which immunological reactivity
devélops against auto-antigenic constituents.

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

play a distinct role in mediating the immune response in



general . For exanple, certain forns of auto-imune response such as
recognition of cell surface antigens encoded by the major

hi stoconpatibility conplex (MHC) and of anti-idiotypic responses agai nst
self idiotypis are inportant, indeed essential, for the diversification
and normal functioning of the intact irhune system Apparently, an
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animal diseases. Types of autco-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 way
be mediated with lymphoid hyperplasia, 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 characterised by auto-immune
responses, for example directed against widely
distributed self-antigenic determinants, or directed
against organ- or tissue specific antigens. Such disease
may follow abnormal immune responses against only one
antigenic target, or against many self antigens. In many
instances, it is not clear whether auto-immune responses
are directed against unmodified self-antigens or self-
antigeng that have been modified (or resemble) any of
numerous agents such as viruses, bacterial antigens and

haptenic groups.



3 There is as yet no established unifying concept to explain the origin
and pat hogenesis of the various auto-- imune disorders. Studies in
experinmental aninmals support the notion that auto-immune di seases nay
result froma w de spectrum of genetic and i mmunol ogi cal abnormalities
which differ fromone individual to another and nmay express thenselves
early or late in life depending on the presence or absence of many
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"in positive: blood cyhibYr8Ss mndrome, multiple sclerosis),
transplantation-related immune responses (graft-versus-
host-disesase, post-transfusion thrombocytopenia), and
many others wherein the responsible antigens {(at least
initially) may not be self-antigens but wherein the
immune response to said-antigen ig 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 serious infection. Patients with sepsis
usually maﬁifest fever, tachycardia, tachypnea,
leuvkocytosis, and a localised site of infection.
Microbiologic culturss from blood or the infection site
are freguently, though not invariably, positive. When
this syndrome results in hypotension or multiple organ
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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 bloodstresam. 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
consi st of structural conponents of the m cro-organi sns, such as teichoi ¢
acid antigens from staphylococci or eridotoxins fromgram negative
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or staphlo Lerol r are_synthesj.sed and direct|
rel eased by ige %i%?ﬁ- or§§3dA13%0(£ bas%éd %Eeﬁhéﬁgs hd %?ﬁ18¥_these
types of bamﬂeekatOK@msnsEnﬁn;qummgeﬂpcceiiECCQnsmahnﬂﬁnst@pcheral

rel ease of r de @Bﬁ
medi at or s f%gﬁggﬁggggngﬁoteln recuré%?%ﬁgg&s FPXEknDnocy nacropﬁages
hers). It |asntmgeaet fg@nesézlaltymltmq:mnotn@ocabcmmcﬁmmamrch cause

the {1 ssue and.ofganodammaey-Agpaslatots i t huSeRskaOr(oept c.shpck. Some

of these effects stem rect af or -1 nduce y to organs.
However, a m¢k0ﬁmﬂrommm,u amedSDaghhocwg:fadncﬁtntmrotsozpmbAbl B due

to mediat qg. ngyced., YL 0 (BRCULRLULE 1o d BRI Nl Ny o

bnornalltles of syst C and regi ona w, causi ractory
hypot ensi orPI#aMOSKEs - ( Bennett et al.). The non-obese dlabetlc (NOD) nouse

is a model for ﬁgzlg Dgg/)@%%d’ %Sff‘elfmééﬂés 5858 UIsWHIkAaRgent £

di abetes nellitus main clinical feature is el evated bIood

gl ucose | eVRASLERYpér §OYdaw Jrvesnatherenicethresd gltidduel 2elay Fhe

caused by %peaaauag adeSlddiCtd b Of bNASHhEAgRRheMECIHME ) &t $edtn the

i sl ets of anger hans of the_ pancrea Bach et al. 1991, Atkinson et al-
1994) . Thlsl 8%8389&&&166E59%f9ﬁ%s$9é c@EFﬁW&rp T RS O SFFoffdi ng

and penetraﬁingstmaon@b@ﬂésﬂmaﬁndpﬁagéscoaﬁdsedeahaituﬁxm@geneous mi xture
el Is (0 RarTTs eptar S Go BRI T . fnd KB RBtLe roor esents a model 1n whi ch
aut o- It is in fact generally these immunological

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-organ

dysfunction is probably due to mediator-induced

abniormalities in vasculature, resulting in abnormalities

of systemic and regional blood flow, causing refractory

hypotension or MOSF (Bennett et al.).

The non-obese diabetic (NOD) mouse is a model for
auto-immune disease, in this case insulin-dependent
diabetes mellitus (IDDM) which main clinical feature is
elevated blood glucose levels (hyperglycemia). Said
elevated blood glucose level is caused by auto-immune
destruction of insulin-producing $ cells in the islets of
Langerhans of the pancreas (Bach et al. 1891, 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. 19351}).

The NOD mouse represents a model in which auto-
immunity against beta-cells is the primary event in the
development of IDDM. Diabetogenesis 1is mediated through a

multifactorial interaction betwsen a unigque MHC clags IT




I munity against beta-cells is the primary event in the devel opnent of

| DDM  Di abetogenesis is nediated through a nultifactorial interaction
between a iuniqme PASTIC class !l 5 gene and multiple, unlinked, genetic
loci, as in the human di sease. Mreover, the NOD nouse denonstrates
beautifully the critical interaction between heredity and environnent, and
between primary and secondary auto- inmunity, its clinical manifestation is
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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 Thil
cells secrete IFN-y and INF-o«, while Th2 cells produce IL-
4, IL-5 and IL-10. Thl cells are critically involved in
the generation of effective cellular immunity, whereas
Th2 cells are instrumental in the generation of humoral
and mucosal immunity and allergy, including the
activation of eosinophils and mast cells and the
production of IgE (Abbas et al. 1996). A number of
studies have now correlated diabetes in mice and human
with Thl phenotype development (Liblau et al. 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, may be protective. Katz et al. have
shown that the ability of CD4+ T cells to transfer
diabetes to naive recipients resided not with the antigen
specificity recognised by the TCR per se, but with the
phenotypic nature of the T cell response. Strongly
pelarised 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



specificity recognised by the TCR per se, but with the phenotypic nature
of the T cell response. Strongly polarised Thl T cells transferred di sease
into NOD neonatal mce, while Th2 T cells did not, despite being

activated and bearing the same TCR as the diabetogenic 6 Thl T cel
popul ati on. Mreover, upon co-transfer, #h2 T cells could not aneliorate
the Thi- induced di abetes, even when Th2 cells were co-transferred in
10-fol d excess (Pakala et al. 1997). The incidence of sepsis or septic
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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 septic shock.
Any gite of infection can result in sepsis or septic
shock. Frequent causes of sepsis are pyelonephritis,
pneumonia, peritonitis, cholangitis, cellulitis, or
meningitis. Many of thege 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, clinically inapparent infectious in skin or bowel
can lead to bloodstream invasion in the absence of

adequate circulating neutrophils. Clearly there is a need



problens. In patients with normal host defences, a site of infection is
identified in nost patients. However, in neutropenic patients, a clinical
infection site is found 1in less than half of septic patients, probably
because small, clinically inapparent infectious in skin or bowel can |ead
to bl oodstreaminvasion in the absence bf adequate circul ating
neutrophils. Cearly there is a need 7 to protect against sepsis or septic
shock in patients running such risks. Recently, considerabl.e effort has
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revi ew of pathogenic sequences of the events |n 5283|s or septic shock see
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and cause tabpenses that can be triggered not only by infections
but also by noninfectious disorders, such as trauma and
pancreatitis (for interrelationships among systemic
inflammatory response (SIRS), sepsis, and infection, see
Crit. Care Med. 20:864, 1992; For a review of pathogenic
sequences of the events in sepsis or septic shock see N
Engl J Med 328:1471, 1993) .

Toxic shock syndrome toxin (TSST-1) represents the
most clinically relevant exotoxin, identified as being
the causative agent in over 90% of toxic shock syndrome
cases (where toxic shock is defined as sepsis or septic
shock caused by super-antigenic exotoxins). Super
antigens differ from "regular" antigens in that they
require no cellular processing before being displayed on
a MHC molecule. Instead they bind to a semi-conserved
region on the exterior of the TCR and cause false
"recognition" of self antigens displayed on MHC class II
(Perkins et al.; Huber et al. 1993). This results in
"false" activation of both the T cell and APC leading to
proliferation, activation of effector functions and
cytokine secretion. Due to the superantigen's
polyclonal activation of T cells, a systemic wide shock
results due to excessive inflammatory cytokine release.

{Huber et al. 1993, Miethke et al. 1992).



"recognition"” of self antigens displayed on MHC class Il (Perkins et al.;
Huber et al. 1993). This results in "false" activation of both the T cell
and APC leading to proliferation, activation of effector functions and
cytoki ne secretion. Due to the superantigen 's polyclonal activation of T
cells, a systemic wide shock results dug to excessive inflanmatory
cytokine release. (Huber et al. 1993, Methke et al_1992). 8 The

i nfl ammat ory cytokines involved in sepsis are simlar. These i nmunol ogi cal
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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 (Bemnett et al.).

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

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

be detrimental to a treated individual.



absence or over-production of certain critically inportant cytokines
(OGrra et al, 1997). These Th-sub- popul ations are potential targets
for pharnmacol ogi cal regulation of imune responses. |In general, immune
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(Birken et al, Endocrinology 133:1390-1397, 1993). Surprisingly, it has
been found that SHMMAREeO5t et SNYERI B¥@akdown products provides a cascade

of i munoregul at ¢xs QHBMEhﬂMﬂ'bfbd%ﬁ%s(%moﬁ#ﬂﬁﬁﬁéﬂ§-aﬁyﬁﬂmﬂﬁkﬁ
surprisingly, said inmunoregulators _are interrelated and derived from one

anot her. ThESIPARERT SAMBEGY iR IAPHE QUCRERAVARPE TrRh e piitig A

phar maceut i gak a68MRes HOMd®! id gt Hcalal MHUAA- niedied b iiss e, a
phar maceuti cal conposition and a netgédaéor treating an i.nmune- nedi at ed

di sorder. | RndneSTnddi i SorRfR st Re} PFEESHh e R YRR chr oni ¢
i nf | ammat or yhdireed@se Theyeh fasrmh ahetleshtgpkateopebtide bewmdhtdlegdispase,

Cesponses SHERPLA: EaRar DRREAS nEe kTS eabed T poRROPRRHBRICRR *C T

t hr ombocyt opgRi:a3 Schild®7; treadpl Surpeietngdy, prEehaesc|emysifmund

oL 0% ¥ LS, S0, B LAY A SHEBRAn 8o P g o
cascade of immunoregulators (NPMF) with 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, Sjégrens syndrome, multiple
sclerosis), transplantation-related immune responses such
as graft-versus-host-disease, post-transfusion
thrombocytopenia, chronic transplant rejection, pre-
eclampsia, atherosclerosis, asthma, allergy and chronic
auto-immune disease, and acute inflammatory disease, such
as (hyper)acute transplant rejection, septic shock and
acute autoimmune disease. 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 ba 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.



as (hyper)acute transplant rejection, septic shock and acute autoi nmune
di sease. Autoi nmune di seases are a group of disorders of in genera
unknown etiology. In nost of these diseases production of autoreactive
anti bodi es and/or autoreactive T |ynphocytes can be found- An autoi nmune
response may al so occur as manifestati ompof viral or bacterial infection
and may result in severe tissue damage, for exanple destructive hepatitis
because of Hepatitis B virus infection. 10 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON  Aut oi nmune di seases can be classified as organ specific or
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drugs is provided byt I nvention 1n the tre _ di sease
and ot her iGHYERRatPehEstaysed sreataamrmabrafsimouge gdispeseisesis e. g.

the capaci tingsud® &8ppLaksibhe atldl/okh?2 (xs@éa}\%e toe f@sz'g]&q&ée dendritic cell
differentiation, theit |ow side-effect profile, and the benefici al
clinical effRRYEIeREL,  SHPSEHERS Iovef urital compapenteelijeepar ati ons or

synthetic agateguesstibsteetittionhe PWereﬂaﬂﬁnHlné%ﬁ?ﬁeéé@@En%g&r&fs
patients with i mune-nediated inflanmatjon, such autoi nmune | sease. A
non-Iinithﬁfqgsﬁso?tﬁﬁo?%ﬁuﬁ%'&M&%§§§¥%9u§qkﬁ%:haY%sﬁFﬁ8F§i§aFﬁyroditis,
primary nyssdobslentf et by owhxicbodiisi tRe el O Uprnpeat fonaulisimeng at r ophic
gastritis, ' Addi son' s_di sease...prenat ure nenopause, . insulin-dependent
di abet es net1d t%g,m%ﬂaf ?Pﬁﬁﬁfgfnéwore@gd%ﬁ%r%rggssﬁrﬁdPﬁ 14@rhst heni a
gravis, maby tiht einvréntyeonpemplihgus reatngart 1 penpbigautde gyepaishetic
and other inflammations. Based on the immunoregulatory
properties, e.g. the capacities to regqulate 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, Sjégren's
syndrome, rheumatoid arthritis, dermatomyositis,
polymyositis, scleroderma, mixed connective tissue
disease, discoid lupus erythematosus, and systemic lupus

erythematosus.



opht hal m a, phacogenic uveitis, nultiple sclerosis, autoinune haenolytic
anaem a, idiopathic thronbocytopenic purpura, idiopathic |eucopenia,
primary biliary cirrhosis, active chronic hepatitis, cryptogenic
cirrhosis, ulcerative colitis, Sjogren',§ syndrome, rheumatoid arthritis,
dermat omyositis, polymyositis, scleroderma, m xed connective tissue

di sease, discoid |upus erythematosus, and system c |upus erythenatosus. 11
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where these lymphocyte subset-populations comprise Thl or
Th2, or DC1l or DC2 populations. In general, naive cD4*
helper T lymphocytes (Th) develop into functionally
mature effector cells upon stimulation with relevant
antigenic peptides presented on the major
histocompatibility complex (MHC) class II molecules by
antigen-presenting cells (APC) . Based on the
characteristic set of cytokines produced, Th cells are
commonly segregated into at least two different
subpopulations: Thl cells producing exclusively
interleukin-2 (IL-2), interferon-gamma (IFN-y} and
lymphotoxin, while Th2 cells produce IL-4, IL-5, 1L6,
IL.10 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 of dendritic cells besides subsets of

macrophages largely determine this polarization intoc Thl



pol ari zed subsets, individual Th cells exhibit differential rather than
co-ordi nated cytoki ne gene expression. These subsets devel op from conmon
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

| FN-y. These activated ThO cells subseqdéntly pol arize into the Thl or Th2
direction based on the cellular and cytokine conposition of their
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colitis andlthersihhl dewefopyinst 8hesells. IL-10 and APC-derived
prostaglandin E, (PGE,} inhibit IL-12 production and Thi
priming.

The Thil-Th2 paradigm has been useful in
correlating the function of Thi 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 intracellular bacteria, fungi, and protozéa
is linked to mounting a successful Thil response. Thil
responses can also be linked to pathology, like
arthritis, colitis and other inflammatory states.
Effective protection against extracellular pathogens,
such as helminths, mostly requires a Th2 response, and
enhanced humoral immunity may result in successful
neutralisation of pathogens by the production of specific
antibodies.

In yvet another preferred embodiment, the invention
provides an immunoregulator capable of modulating
dendritic cell differentiation. The selective outgrowth
of Thl vs. Th2 type cells is dependent on the interaction

of precursor Th cells with antigen-presenting cells (APC)
carrying the relevant peptide in conjunction with their
MHC class II molecules. Cytokines released by the APC and

present auring the initial interaction between dendritic
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will primarily induce outgrowth of Thl type cells, while
pC2 produce IL-10 and selectively promote Th2 development
in the presence of exogenous I,-4. It is shown herein
that an NMPF as provided by the invention is capable cf
regulating or modulating DC activity and differentiation,
thereby allowing celective differentiation and activity
of Thi and/or Th2 cells.

in one embodiment, the invention provides an

immunoregulator comprising an active component obtainable

from a mammalian chorionic gonadotropin preparatlon said
active component capable of stimulating splenocytes
obtained from a non-obese diabetegs (NOD) mouse, OF
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 dilabetes
or chronic transplant rejection for example as shown in
the detailed description hersin wherein said stimulated

; splenocytes are capable of delaying the onset of diabetes
in a NOD- severe-combined-immnodeficient mouse
reconstituted with said splenocytes, Or wherein said
active component is capable of inhibiting gamma-

interferon production of splenocytes obtained from a non-



froma mammal i an charionic gonadotropin preparation said active
conponent capable of stinulating splenocytes obtained froma non-obese
di abet es (NOD) nouse, or conprising an active conponent functionally
related to said active conmpound, for exanple allow ng regulating or

nodul ating DC activity and differentiation, or allowwng s lective
differentiation and activity of Thi and/or Th2 «cells, in case of chronic
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enzyme Levels after or during organ failure, as commonly
seen with shock.

Although said immunoregulator according to the
invention is easily obtained as urinary gonadotropin
metabolite or break down producﬁ 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 zaid sources an immunoregqulator
according to the invention Capable of for example
regulating Thl and/or Th2 cell activity, and/or capable
of modulating dendritic cell differentiation, is
provided. In particular, as;immunoregulator a (synthetic)
peptide is provided obtainable of derivable from beta-
HCG, preferably from nicked beta-HCG. OF course, such a
peptide, or functional equivalent thereof is obtainable
or derivable from other mammalian gonadotropins, as
explained herein earlier. Said peptide is for example
capable of protecting against septic shock or other
immune-mediated disorders. Preferably, said peptide
immunoregulator is obtained from a peptide having at
least 10 amino acids such as a peptide having an amino
acid sequence MTRVLQGVLPALPOVVC or functional fragment

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



cells or tissues conprising-gonadotropin are applicable as well. Al so
fromsaid sources an inmunoregulat-or according to the invention capable
of for exanple regulating Thl and/or Th2 cell activity, and/or capable of
nmodul ating dendritic cell differentiation, is provided- In particular, as:
I mmunor egul ator a (synthetic) peptide isS provided obtainable of derivable
frombeta- HCG preferably fromnicked beta- EICG_ of course, such a

peptide, or functional equivalent thereof is.gQ paipabkes @o dér vable from
ot her rrammthaﬁeoéoné’d]é?fcr%ﬁl?%% agr%%(%‘f%i ﬂrlfgjc:i Eer ein earlier. Said peptide
;

is for exa GnotaRRhl £ pEpfect i g agaivsEYséft O T IFSAEEN ot he

i mmune- mdrg{nganodi sor deng_.FY Prefer abtlég ksg@rngngO@%e ieppmcimegidlator s
obt ai ned frosrsuFest iide HaGi HPRLCI 238F 10 am no aci ds_such 28,8 peptide
havi ng an aq{? Q1 .a@gd@@e@cgaﬂmeewmpm@-WcJormf ctional fragnent
a uct

(e.g. a breakdown pro or t=ctional, | pQUeotlD dhesepfwhiElfctional
fragments h&cdigs)r e‘?‘%ﬁﬂe%e%ooffhiars%%ruﬁér g)g%I atory effect or activity as

for exanpl e 4an be,rseagungdunctiensépeics iHddk or NOD nouse experi nent al

nmodel . Fragments can he sopewhat. (i OFrideianetlcodsfosnal | er or
| arger on one or 'B%ﬁh”éﬂ’ﬁﬁggﬁﬁi }félgkgltglrlllp "o

provi dj ng functi .agtivity. The
i nvention fuwdhest preVhdes menuribnecvdd HoT C%@P%’c‘ffﬂ% QﬁE%%irum%é?ggul at or
conpri si ng determ ni ng t% %t%etéhc_i ¢, £ffgainOfeqn.at omubgr egbl gC6F gy &
subj ecting amReERPREFIHr & ?et o show Signs_of ?Cj' apetes tg g,ee,%p_idiede
conposi ti on grikaAcChiromnet lter ediow aHdTHet 2 G- TRe ~“dévél opnent  of

di abetes in said animal. SigjilariyF @herebhpdahdr deslestindgdark e
i mmunor egul a?B‘F‘pOE&ﬁﬁﬁnsioﬁg fB‘}dAe‘Tav"[er m nj n% thgr alqgtdghc efifgatarfy am
i mul unor egul aeoelbpmesubjactdRPaFtantaf2profe 't o show si gns. Of septic

shock to a eghiogte_f%q,_nméé'@pn@_raﬁrmmﬁﬂoregelé@pfaﬁd)m %= ning the
sep

devel opment Of i'C shock 1n saijd apimal | OVvigfechdhespvi 44nT tihe
septi ¢ shockdeteetmiglise ‘b‘é‘fﬁﬁﬁpﬁu?égtefgg IFOE? %d\eil for th%epgleé eLyd,aat i on

of anti-di ahetj G aStdyi4N. aRiekEr abbye pepEbaw €S2 of
to a peptide composition or fraction thereof and

i ' id
determining the development of septic shock 1m s&

i 1l also
animal is provided herewith, the septic shock mode

being a fast read-out model for the deterwina o+
peptide compositions

tion of

anti-diabetic activity. Preferably,

Tdi i ' re
tested in a method accoxrding to the inventlion a

' i acids
obtained from a peptide having at least 10 amino

such as a peptide having an amino acid sequenge
MTRVLOGVLPALPQVVC OX functional fragment (e.g. &
breakdown product) or functional analogue thereol.

Functional fragments herein relates tO the

i vi can be
immunoregulatory effect or activity as for example ,

i es
measured in the septic shock or NOD mouse diabet

i.e. 1 or
experimental model . Fragments can be somewhat (1

oth sides.
5 amino acids) smaller or larger oI on=s or b

. . .
Surprisingly, it has been found in the animal tes

i -HCG
systems as provided herein that a range of beta

breakdown products provides a cascade of peptide

; more
immunoregulators with a host of functions. Even

i =
surprisingly, said immunoregulator peptides ar

i can also be
interrelated and derived from one another and

; i OV e of °
produced synthetically. The invention provides us
i -3 i ing a
such an immunoregulating peptide 1im preparing

it ' an lmmune-
pharmaceutical cowmposltlion for treatling an Y



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 MIRVLQGVLpALpQvvc or functional fragnent (e.g - a breakdown
product) or functional anal ogue thereof. Functional fragnments herein
relates to the imunoregulatory effect jgr activity as for exanple can be
neasured in the septic shock or NOD nouse di abetes experinental nodel.
Fragnents can be somewhat (i.e. | or 2 amino acids) smaller or |arger on
one or bot hmeddeded Slrgoidengl ¥, pharhascbesrahowrsids 1the,ANiAg! 4t est

systens as Ide r.el range_of beta-H breakdown products

provi des a l@{ggléa?gle%é#}e p%%%%%i %%uﬁ'gﬂgaﬁl‘ﬁf’gﬁ?t e A wsetulons.
Even nore BEPPRAsi ffiund st da henbodr agebetiohgpept itdes jahent 14T &gl at ed
and der | vedbbr eoRe ARRIAIRE 1 880 £aNALI0 0 B! SdCRT Synifiet i calTy - The

i nvention provides use of such an 1r pdthie in preparing
a Dhar nacet@aragltedeipioss thyrpéptide eayhnheatsi miai1q 1 G&nwRei At £6

di sorder, a=Rhapnac B 11ion_ an ret hod for, treating an

i Innune - nedi a?g% %iéolgicaiéel%t? %%%3}%,19 °§egﬁ%‘a‘é$5‘&§d FRLLIMGH I HR cor di ng
to the i nveREPORCEHISNthAMGRP i 0@ rteakit dreds or biynbriodetof-ari ten e FEP ST

char act er i stéeechy cheRldctharaiPesie skibhs KBGWRar QmPanple by

i dentification of fynctional anal ogues with “réplfacenment mapping T L-

t echni ques,*'By"Bi AGAG §% é"oqipﬁ%%myln@le@@é@oﬁtt evknorogwrand(so on, and
can conprisglD) plakesadima s diss OfedOebii 8481 ROACT (@l e or nore
(or all) pcli&(_;es 'tn t he desi,red sequence. Al'so, peptide BeriVati ves can be

made, such as by erPES &AL R JPRQS oroUeh oa®| BY bylpeudpaimgiicrh (faer mi nal )

cystei nes, exiampleshyi provarding twigh | siéifinal PYclbBkagest o | ysine or
mul tinerisation,

cystein org l.de- chai ns .hat all ow |inkage, or
r epeat ed, br%h%ﬁ{S?l{ﬁqtggng%mmuclo%"fegﬁﬁ%ﬁ‘?%?f?' ébgj Lygkageoto yvwemA s | i nked
to carrier£Y&pown PR thbear tsidd-dmjndycleat abllewl 1nkkhgat oal | ows
di ssoci at i a1 Ofm&PYESE 1 REW L ASNRILPEY REALI 98, ¢ andem
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. Also, peptides can be circularised (for example
by providing with (terminal) cysteines, dimerised or
multimerised, by linkage to lysine or cystein or other
side-chains that allow linkaage or multimerisation,
repeated, brought in tandem configuration, conjugated or
otherwise linked to carriers known in the art, if only by

a labile link that allows dissociation.



conpositions or derivatives can be tested according to a nethod as

provi ded herein. Functional anal ogue herein not only relates to anal ogues
or homal ogues peptides fromMF or MF-like proteins, fromLH or PMSG or
gonadotropin-like proteins, be it nodifjied by glycosylation or

nodi fication with wunidentified am no acids or non-protein am no acids, but
al so to synthetic peptide anal ogues that can be nmade with peptide

synthesis skills known, for gxaifphshdWeqhtenss figapironidedf nyctibenal
anal ogues with réplacenent’ na

mappi ng techni ques, PEPSCAN__det [ Qn
t echnol ogy iave:rgd oo, s aplt 4R %%ﬁ?ifs‘éebl"%]i:’feLE’éﬁf“n& g s?ﬁ)gtr D%gid}f i ed
am ng acl d%r%tgl UG U GHPHE Qhmal | ) ppbaeesbiy khaudesir dor setpranee. Al so,
peptides can be cCi rcu?arl sed (for exanple Ey %r OV|r%|t€1 nvmgllb d8Ldn nal )
cyst ei nes, ohtiaierdzls Bromng| PPﬁfE‘i‘l‘F%%g,Bglﬁﬁ | PhkE§Eto TysSine or cystein
or other %d}ﬁ%&cﬂ@i ns148ahtrakh owohhakasgeiner suchl Hiamiema™h, Ma¥@peat ed,
brought in tandem confi gurati 03 88] %gat dior seﬁ%ﬁﬁrﬂﬁ]sﬁré%w to
carriers Krag@hm gepedgErorip ﬁl"‘% y abil ETink that all ows
di ssoci at i Qfurdd, P@gf?gaghﬁntamouismmnerr@guleantmcés 8 ek by ERES
i nvention is obtainable _or deriyahle fr Qradot &0t Nyoha@dt aopiagnant
mant hal , pﬁ’é‘?‘%r‘é‘b‘?§la°ﬁu%ﬁ,‘flfdormqecgar?prloe@u?ﬂgbr_?ai nabl e fr(r)gm a
phar macol ogikat prepacat ifomrpr dpabdoco orc avtidien UpIRELFRHES YBREHot r opi ns
such as pre ”a@ﬁpgage %%U-J{Qe‘%? QORI (RO cark Ok da s 8o eausriof

e 0r 2pr Egant. o

pr egnant gna use uterus extract PMUE) extracted from
uteri of gravid pircwitchcminmEedadfdmosiite asgofr%oef’f%réﬁ){r\]g %ﬁ%%&%? rll%iCG)
found in blopd griuLi ng of; preananeeros frediicas (BMBY) deadoynt he

I nvention can be associated wth or w t&g‘%ﬁ onagdat.rapi pgsibebrexanpl e
present in comeegrigd ¢TCH iREIPITT et er or exgahancy NMPF) “and in
comrer ci al h@e.-~Riseparations (NWPF) has inmmune regulatory effects. In

particular, NWMPF_ can _inhihit or u : -+ | Jpupeqangdt+acuieo-and
chroni c- i nfl ammafoPP1d s NI\EI%I% é%ﬁl?@g%%am‘m are pat hol ogigal |y

i nvol ved i njiagii® and acute- and chronic-inflammatory diseases.
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.
Sinée 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 OX
chronic inflammatory diseases such as systemic lupus
erythematosus, diabetes, rheumatic disease, Sjogrens
syndrome, multiple sclerosis, post-partum thyroid
dysfuncticn and thyroid dysfunction related dementia's'
such as Alzheimer's disease, auto-immune thromocytopenia
and others, such as allergies and chronic inflammatory
digease 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 immuncregulator via gene therapy



I nfl ammat ory di sease such as sepsis or septic shock and also in
auto-immurie and chronic inflammatory di seases. Since NWF has the
ability to regulate T-cell sub- populations and inhibit TNF and

| FN- ganma, NWPF can be wused to treat, ?Ppress or prevent inmune nedi ator

di sorders such as sepsis or septic shock (acute inflanmmatory di sease) as
wel | as auto-imune di sease or chronic inflanmmtory di seases such as

system c | upus e[[ylt Reratieaisr, d2bghE i c. di seas Sj bgrens
syndrone, nult g E .sclerosis, Toost part%OEEﬁu?BE BBt AnBehyr oi d
dysfuncti on 1]'37’ B &Oa’eﬂﬁntﬂ@‘éld%@ldﬁhagemzheu.derEUmcﬁhm@le flaaxg@enmmne

t hronocy- t opeainarised 6t heqs:i gUh-Renal Ler and chr.onic in ory
di sease and frapsplant at P’ﬁl rlel ated | nﬁugﬁe ?%gggng‘gs FHh ST % mT‘E}é
i nvention provi das 8t &% iFgHI 2Gichetseuphedi sPOSVLIPALHOOVA mwas- redi at ed

di sorders, fwh@) ebgm NUiPRLRGARET Wit e ardi-Cyha anj ho_ acid
-variations % HCG. der i veq_l peptides %rwphigéno?%é} )a’t ors 2are

pr edi sposed cer al Fn SGPdaidns Shersek. howmin ales gediede ANBFE t e

i nvention t&?@vl@@unbheggﬂmﬂidxcaﬂdnypﬁ% pesed if@ﬂh‘iﬁ@ua(|o£’\"r{.ﬂ;££5?es
proper pept g ene the articu

i mmunor egul ac% o?pé%gggrg%?ngl é:\ﬁ i%‘gﬁﬁFBngeé éth k=d
functional frhgielec aengsi slemda e[@maldﬂhawkﬁ@labohggsgolg ag @Cl ds

such an ammi a6k S n avin_'s PALP C, (945 +

or - -' VLPALPQWC é%s 43%2 ggQ@L%AYJ%d (8-45)tS orYarst ﬁcFPoﬁé?Oté??d? ogue

t hereof , he % Eﬁﬁg@éntmwenﬁraki& d:eguﬁ&megnhaﬁmhzcmrarfdéq&ssal d

peptide (or walt u£eSi nRLtgEP i red Ie about at
g LRty P B ndTbtE refaer=d

| east 10 arg .o a i ds I%and espeC| al'ly whé | ecul e such
as when bound & Sts Tybt 8FAEPLEoSERGHIFeShdsdt a- 185 indyaedt ) general ly

regul at es TiMHOTHZE et B €0 S spWBhbcge elsNRAt Pdl'a{HEE’lééy 9“%!:9 ah L\ lagne
in Irl Tter ation

medi at ed db@r% JE agpl e. septic shock, uceda pro

of splenocytes O% %eSggglaegeﬁgpéyé&y 1s prov1ded by a relative
short-chain peptide (third 1mmunoregulator, 3-5 amlno
a01ds long) that comprlses MTRV or MTR or QVVC or Ve or
CLQG or LQGV or LQG {and especially when bound to a
larger molecule such as when bound via its cysteine to
another beta-HCG fragment) .

More in particular, a first immunoregulator is
prov1ded comprising a functional fragment comprising an
amino acid Sequence VLPALPQVVC or LOGVLPALPQ or
functional analogue thereof which counteracts the
regulatory activities of another, second immunoregulator
according to the invention wherein said functional
fragment comprises an amino acid sequence of from 9 to 6
amino ac1ds (hereln also called NMPF-Kb), such as VLPALPQ
or GVLPALPQ or GVLPALP or VLPALP or functional analogue
thereof, which for example is capable of regulating
Th1/Th2 balance as well as innate immunity during an
tmmune 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 lipopelysaccharide induced septic shock,



or aggravated. Simlar activity is provided by a -relative short-chain
peptide (third-immunoregulator,.3-5 amno acids |ong) that

conprises' ?4TRV or MIR or QWC or WC or CFQG or LQV or LQG (and
especially when bound to a |arger nolecule such as when bound via its
cysteine to another heta-HCG fragment)1®Mre in particular, a first

| mmunor egul ator is provided conprising a functional fragnent conrisinig an

am no aci d sequence VLPALPQWC or LQGVLPALPQ e%rlﬁt;eg&cél on%{i%gnggogue
0 e

t her eof whicah cthent excaets ©hechreguFatBFPIECT Lahbt her . second

i mmunor egul ator_, accarding_to,theyinyentd on WarnEi dp Sipéetwéancpibnand
f ragment ccﬁ?ﬁﬁi%le%eigh% %8'aé|gdgggguence of from9 to 6 amno_acids

(herein al ﬁﬁgcaéé(}%jlw@@} : L@gmpﬁpuﬂé'ahPQLP@mWLP@%ra@i‘/‘EPALP or
VL~ALP or functional anal ogue thereof, which for ex | e {:s capapl e of
regul ati ng +dédédh@ehatanet eds pashPiss (ilﬂ%&l@%ﬁm(?ﬂpw hgSanc i mune

medi at ed di sorder _such th it,is C duse (§ hev kirti)calndsynpt ons
seen with i*ﬁﬁm%f%ﬂ?:a?ﬁ‘d%tp& Mecregpap%ﬁiﬁeré@ 2o (L0

: ~as_septic shock, LPS | d
proliferatign of sepbrNaeyties tyor(idi abiet@s,lflln%]ﬂeg CofiCEec BV é:telsgug%%re
aggravating these s t ons__of irgT'L(I{l | at 1 §easanins tompsxanple is
shown in t hehgwed Fg‘g% giﬁtarqilﬁaf on m]%r -Kh i's capabl e ofliﬁpr& ecting a
mouse agai N$fafckal PeRAlEAGahas dend | hduckdosepPEé s RESER -1 PSSt HE?

acute or chronic 1 mune-nedi at ed disorder ai Ref=Lir there is
an overl ap EEP@é‘@ﬁSP@?earﬁ?n‘?’ﬁ%t%Cngjr adeIg fﬁgé?lﬁé%%ﬂP%Q P4 I:Elle oy

VLPALPQWC) 3 48 saki@h tieaicascyienat Lnatate, PABEPFIT URGSHAIOAL T pepti de

for its efféect on LPS .induced_prg|.i aLLeRviky) of t{utasthiant i - shock
activity (i ﬁo\‘iile&)caﬁ‘??cﬁm%f%lma%e&o%?ér Eelsk_:ul ts Qsh that_depatygated
P45+P48 peptidedfthidids. LRSe ohdubedpprsipler RS %lilﬁfw VO septic

shock. Breakdo prodycts are ' oteolaysitsat Hisnexanpl e by

lysis with Pé&c nd can undergo further notification such

as by the actdMidaptofde (9Futsat b oapd or srishe lagdait angiee Y HBIp8Esi bl e

breakdown pqgggépégde bond with the amino moiety of L-cysteine) . Wé
have shown that NMPF also inhibits (toxin) streptozotocin
(s%) 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
(l1ike SLE, rheumatoid arthritis, diabetes, MS), AIDS,
diseases related to angiogenesis, atherosclerosis,
thrombosis and type I1II diabetes mellitus. So, it is
likely that NMPF also acts as 'anti-oxidant'. For example
breakdown products of P45+B48 such as LOG or CLQG
peptides alone or in combination with certailn |
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-



P45+~48 peptide is LQG which resenbles glutathione (tripeptide of G C,
and Qwith L-glutamate having an isopeptide bond with the am no noiety
of L-cysteine). W have shown that NMPF al so inhibits (toxin)
streptozotocin (SZ) induced diabetes in mce through destruction of
beta-cells. One of the mechanisns involvedfin the destruction of
pancreatic beta cells is the formation of reactive radicals (RGOS, NO etc.)

that al so pI I%Y) rtant role _in the pathogenesis of many other
di seases e nept?rlg-g%t LopfetAuEerept ore pindopatthyataiit e @ngs chroni c

r enal aIIogr@ﬁﬂulﬂﬂaﬂﬁhéwmhlamhg badTHRedijseq |ke SLE, rheunmatoid
arthritis, di seases re g%nt o:'“zfnl s Stfre SYMPE - K

| Al D
at her oscl er 03| s ; A g@%o@% &} ﬁrﬂfﬁebTIhdllaﬁéﬂég el Itlheusaan&o ot tad s

likely that Nﬁ/ﬁstalas@mﬂmtﬁ@ﬁ&i%géﬂ&lar@geﬁii 'ng Oér%r ecﬁkggv\ng nation
| | i

products of S pept i
with certai nﬁéggrégg%ydlrégatl orc H?Jfl‘@%;ﬁﬁ:tlﬁeuﬁﬁdéﬁm Filed mriondchad ds  or

wi th nonpr ot @iAceaditneraiidss sueh: b8i t - al:éndiéﬁméaAHbF}%Qﬁt %(\Sala(fl d,
Ornithine, etggzpggses imunonodulatory activity ( t Wishing to
be bound by theory, NVPF- K and NMPF- Kb activity can be descrl bed as

mai ntai ning a Thi quﬁzemalmrﬂ:,e ;,curherredyl NVPEhdw agh St afmb - pg an
vvhere s NWPF 20 Kb is |n ng to

appropri at e $&58pk0opbul. at |

sai d receptor and acti vating .a%%%%‘ "g%?%tléyt% FHPEFR2%Babince in a
beneficial WSt ORMPF- RMEFdINVRF it el ded Hey ef ite botBeht 98RdS n1at, ithe same
or at |eastor conheerdt RIS & of @l ike receptor nolecule. Said
receptor molecul e is now al so I‘OVI dile% Egs“ll ncelri“'f‘u%%dg???aﬁﬁstl Fhppnigr e
def i ned her éi'h LAFarY| ﬂ@%eﬂzﬁe evahblas aourte esnfl smakowrihat NVPF- Kb
inhibits sejisisasssseptic shock caused by endotoxin or by exotoxin-

NVPF- Kb  as prowicgad b% the.invention inhibits or counters imune nedi ated
aut o-i mmune di seases, TEKrBhiten PRPVARSSE: or pheirseamsay fea hwecotidoast acut e

i nf | ammat or for treatlng 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 regulatlng lymphocyte action comprising an
active component said active component capable of
stimulating splenocytes obtained from a 20-week-old
female non-ocbese diabetes (NOD) mouse, said stimulated
splenocytes delaying the onset of diabetes in a NOD-
severe-combined-immnodeficient (NOD.scid) mouse
reconstituted at B8 weeks old with said splenocytes, or
comprising an active component functionally related
thereto.

In one embodiment, the.inventﬁon provides an
pharmaceutlcal composition or immuncrequlator whereln
said active component is capable of inhibiting gamma-
interferon production or stimulating interleukine-4
production of splenocytes obtained from a 20-week-old
female non-obese diabetes (NOD) mouss. Clinical grade
Preparations of gonadotropins such as hCG and PMSC have
since long been used to help treat reproductive failure
in situations where follicular growth or stimulation of
ovulation is desired. Said Preparations are generally
obtained from serum or urine, and often vary in degree of

purification and relative activity, depending on initial



di seases. The invention provides a pharmaceutical conposition for treating
an i mune- nedi ated di sorder such as an allergy, auto-imune di sease,
transplantat ion- related disease or acute or chronic inflamuatory disease
and/or provides an inmunoregul ator (NVRF), for exanple for stinulating or
regul ating | ynphocyte action conprising an active' conponent said active
conponent capable of stimulating splenocytes obtained froma 20-week-old

f emal e non-obese di abetes . S@Hed 2Sid mépdetting pprnolgt es
del ayi ng t ORFRRY L BF Ld#ab Ngs@rﬁggeﬁa} severe - conbined- i mmnode f

icient (Nofdrs6id) methusies okqurerEAFiad A% weeks old with sa;igﬁ ;
spl enocytes, or_ conprisi. GO neemmone  fnwen oPral PYOY e e
%’FrbﬁgB Ren tlth‘ﬂta%e o

thereto. In one .I'nvention provid RhappReeukint &l
conposi t i oni auhoreundategul ceeRT el 3t as‘%ld‘r%c%?r{}gg%%rrponent i s _capabl e

of inhibiti g am'abilt% &L 6600 iRt dorcerpistpautai PRgSaitF PEHETK ne- 4

production B 5FéLF1focy s _obtained froma _20- =0l ds hemaligqeddn- obese

di abet es ( NEBypoogsE. cAbaPEal OEr%%“u:g?%p'a?a%?yo\%ggg ggnadot ropins such

as hCG and gl\/g% gtjnoqy_%bé_;,@cgigp,g@e@eenmm)semoruaehe% EPERE Yot dtict i ve
ua

failure in*3l ions where foiljcular, g qr vt iseuldatsicarn wd
ovul ati on i sctesier émmES%HL%InEré]ﬁ&?ﬁf?%?ighér%gé\%ﬂgral Ty obt ai rfé:l fromserum

or urine, ag%mgj&ﬁ.[ﬁ'vafd(ri@xg@\gneewhérepnr phidaBie SR ISRYE fvity,
depending oninitral 21 con ernLt rati oghgnoﬁgggrrbgr dulEbee eandirdepefePng on
the vari ousneetdfrEbEe ‘Bf‘e%& &YBH tsed.” Tn a particul ar enbodingpty, the
i nvention proujdes @ombimuachegunatieficéenpr FOFRG &%t Ve conponent
obt ai nabl e %ﬁfgﬁgg%gxg%%m a mamal i an CG preparation said active
conponent ¢ | t'i ng spienocytes obt.ain faon- obese
di abet es (NOD) norise, invenonpor $ilsg Eﬁovééﬁisvénc&r%%u%%nﬁé%%‘??onal ly
related to said acti veﬁdcg{rg%glq@,cgngomnmse astperteian a&fi H8PAGEEPed
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diabetes (NOD} mouse. The invention also provides an

i i is capable
immuneregulator wherein said actilve component 1s P

i i cytes
of stimulating interleukine-4 production of splenocyt

obtained from a non-obese diabetes {NOD) mouse.

An immunoregulator as provided by the invention

i NMPFE
(NMPF) has immune regulatory effects. In particular,

. . .
cnxro 1C—1 () FI. - am[[;a are

pathologically involved in acute inflammatory disease

i i o - lmmune
such as sepsis or septic shock and also 1n aut

i i the
and chronic inflammatory diseases. Since NMPF has

. . it
ability to regulate T-cell sub-populations and inhibi

TNF and IFN-gamma, NMPF can be used to treat, suppress or
prevent lmmune mediator disorders such as sepsis OT

i 1. as
septic shock (acute inflammatory disease) as well

i i i seases such
auto-immune disease Or chronic inflammatory dise

. .4
as systemic lupus erythematosus, diabetes, rheumatol

i i - immune
arthritis, post-partum thyroid dysfunction, auto-1

i hronic
thromocytopenia and others, such as allergies and C

i ] j bgrens
inflammatory disease (i.e. +heumatic disease, 5]0Y

cterosis) and transplantation related
le show that NMPEF-

syndrome, multiple s
immune responses. Our results for examp

Kb inhibit sepsis or septic shock caused by endotoxin or

by exotoxin. NMPF-Kb as provided by the invention



severe -conbi ned- i munodeficient nouse reconstituted with said

spl enocytes. The invention also provides an i munoregul ator wherein said
active conmponent is capable of inhibiting ganma- interferon production
obtained froma nori-obese di abet es (NOD) nmouse. The invention al so
provi des an i mmunoregul ator wherein saix active conponent is capable of
stinmulating interieukine-4 production of splenocytes obt ai ned froma
non- obese di'ﬁﬁeileft%m) nouse An inTnunoregulato r as provided by the

i nvention aSTi fiftneeregdmmuoey nefdietted dntpathihaplkar, NWPF  can

i nhi bit or rKemdates AUERTHATENG K2R - apnd _chronic- 1nflammatory
di seases. TN lazﬂﬁjr% UN- ga- mma are gg%t%’#a%’gia%ﬁeﬁﬁ?%vﬁﬁvﬂéﬁllna@cmte
i nfl ammat ory dil Seqee-© cﬂ1§§a§§ﬁsi s or septic shock and also in

aut o-i mune’  and W onieehef bANEBLET ¥-gi e$sei e e, NWPF has the
ability to &gﬂigﬁgreeﬁ}-ggl | sub- poﬁu?g?ia%%s%égr?d Cllrﬁl‘ﬁrbi t TNF and

| FN-ganma , NM C e- U5 eBCEBT i Bt LOs ter égwrentt iqut efieAt £ haNune

nedi at or di ®&CEERIH- iguchofisa sppsi-Ga0eut $eRLI %Oﬁ%ggggla&ytf i nf}Pam’rat ory

di sease) astwRklrisit aé{goéﬁm‘rune di sgase or chronic 1nf Pk Bry diseases
such as systenic |upus. erythENArosHSd &t shefdsondrsunmior dexamphei ti s,

post - par t unVAERPITHISRIdY stramet e oned bt di ARKAS geb T, f§@§n%ﬁ;g§9g

ot hers, suchn&S agh=R7{¢H.£S 599 chr oni | nfl anmat ory di'sease
rheumatic di ﬁease, SJ] bgrens " sy~ n%%t?@t?snul“flﬂﬁll@lﬁzlsﬂwcs&)iam

transpl ant at'OR™&l &FEdisplanmtumee Tespoms e Swhovk 1 he $d ild ifng[{hggé(grrpl e show

that NVPF-m&Biated RiilsceRs)t eptj c_shock,caused by endotoxin or bv
exot oxin.  NVPF- Kb as provi d?ﬁ%é%%éeéiﬂe‘éﬁ?i E)ﬁ%g?mi“ﬁ‘ﬁlb’m's ucl oxmt er s

| mmune nedi STRETSUPE. PRARRNY 1o tsen st ck hopnacut af baMmgRyY fhaeases as

wel | as acuteansplbamiegttdiciLas8sraq1e Lovention thus provi des use of an
immnoregul(ﬂg gsgording to the inverrﬁzlﬂ-gné?‘%‘rg HHEUNG- Bedeatsd of a

phar maceut i cal  conpoSITron st FHe - imamersdisessan such as systemic
| nmune- medi EtREs despEiematbensexamaiRunphel 81 Ny S8j ¢; L une; nedi at ed

| . : lem wherein said
di sorder comiSEsSmSl;QPLG disorder comprises allergy,

asthma or parasitic disease,

such as

- in particular wherein said
%mmune-mediated disorder comprises an overly strong
immune response directed against an infectious agent

such as a virus or bacterium or wherein said immune—‘
mediated disorder comprises pre-eclampsia or another
Pregnancy related immme-mediated disorder. Use of NMPF-K
@S contraceptive (e.g. as morming-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

Facil<tars s .
acilitating fertility, especilally 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 Oor antigen presenting cell

subset-populations in a treated individual, in particular

wh j i i
€rein said subset populationg 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

immunor i i ]
egulator according to the invention, in particular

o . . . .
herein said disorder comprises diabetes or sepsis.



i nfl ammati on, such as diabetes, nultiple sclerosis or chronic transpl ant
rejection, wherein said imune- nedi ated di sorder conprises acute
i nflammati on, such as septic or anaphylactic shock or acute or hyper acute
transpl ant rejection, wherein said i mune-nedi ated disorder conprises
aut o-i mmune di sease, such as systemic |3pus erythematosus or rheunmatoid
arthritis, wherein said inmmune-nedi ated di sorder conprises allergy, such
as asthma or parasitic disease, in particular wherein _said. -
i mune- nedi at ed Theoriderrdoimpt iy ideo\arsy &tPeHECd] ﬁﬂﬁnglﬁgélﬁéﬁél?
directed against . an_i.nf. i@gg E%Qt £ S&6hy ASgAaMEUS el thea tiemumna or
wherei n sai dFi r?é:-m;r%lg%tp | sor der_co hEii}iﬁs%s rﬁl- ecl anpsi a or anot her
pregnancy r éiatedidmanarsoetiteedv iz oFabf ThesBL8PANPPESK *5as contKrbaceptive
(e.g. as nor.ning- Ll 9rn; 901 £868PbY Reac MPE -& iagid INMPF -KD,
contracepti \‘/:1 mc%glsq%{agﬂ?i%%,ng rgjr'lti bodi ea I n tBe vacci nattlﬁq#ﬁ;m&@r{@é@al )
i s al so prowaddihr Useampl ANPFORBCES BFodFgey® o FFREN T At g fertility,
especially ic_ﬂ:r%ﬂf%%fﬁ | gppavedl 1y mphaagat-ired ated etiseask FspRcFally,

e er '

use i's provi _ In" sald_treathent._conprises re L0g LRat s
i muni ty andfwro tBnaeneeapdt FBECRME/ SPELFIBRIETE At i‘%lll%%é%ﬁ‘ IyrrthCéte,
d

dendritic Og,ﬁ@@tiﬁe@i%éﬁeat,i RecGRbk i csdisetspopullatiohd dyisBiErea?
i p

i ndi vi dual , articular_ wherein said subsgt ! | opgcgonprise Thl  or
Th2 , or DalebrtedomepbplsdiPRESe FES \?5ntd|ee(5nr?on§$%%?%es a_nethod _for

d
treating an i pnaemsedi ahadotihsasjenndomtiesiany lendsbet #Ag BR-ahfhal to
treatment with at |east .ane  inrunoregul a dhPHgt ont Besanpeat,i on,
in particul afISARERei 235 Hleﬁhéj(#&@rmp%:)insgﬁ%;e% gl abet esgor?sepsia%.. 23 £The
i nvention prewédesanllyoaabietdiod:f orwidiagrom Ry ohe dBELFRTKPNg thE risk of

non-pregnancy related ne ydi; rp%gj . S SRS AL da WreDathivEThbort -

m sbal ance %srﬁ ﬁ'(%r’fé’ter aste bc)}‘l aﬁ% S _zﬁaance bet ween NVPF; K and . MVRfe- Kb,
as for exanptRapnogepedder, durid eeHtichider iy 8er FV8E °§SAadot ropin,
especially i e%%%'}fc‘é,atﬁd aﬁééﬁﬁﬁ%ﬁ%ﬁ@mm@o&émmm &hweoni ¢

i nf | ammat ot ore1a|t§?raes%atsioc OfasaL relative long-chain peptide versus a

relative short-chain peptide derived from breakdown a

peptide having an amino acid segquence MTRVLQGVLPALPQVVC,

for example wherein said relative long-chain peptide
comprises an amino acid sequence LOGVLPALPQ or GVLPALPQ
or VLPALPQ or GVLPALP or VLPALP, in particular whereln

said relative short-chain peptide comprises MTRV or MIR

or PALP or QVVC or VVC or LQGV or LQOG. 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 1is

preferably achieved by immunological detection methods as

known in the art. .
The invention provides alsoc a method for diagnosing

or determining the risk of a pregnancy related immune-

i i i mmune -
mediated disorder such as pre-eclampsia, O other 1m

mediated disorder and the outcome of pregnancy and/or
pregnancy related immune disease {such as gestation
diabetes mellitus (CDM)) comprising determining in a

. . . £
sample, preferably a urine sample, the relative ratio O

a relative long-chain peptide versus & relative short-

chain peptide, sald peptides derivable from breakdown of

beta-HCG, in particular comprising determining the

i i i i rsus a
relative ratio of a relative long-chaln peptide ve



type Il diabetes, rheumatic disease, thyroid dysfunction related nental

di sease such as denmentia's like Al zheiners and others, and

at herosclerosis and rel ated disease, said nethod conprising determning in
a sanple, preferably a blood or urine sapple, the relative ratio of a
relative | ong-chain peptide versus a relag?ve short- chain peptide, said
pepti des derivable from breakdown of beta-HCG, in particular conprising

det er mi ni ng ative ratio of a . relative.long-chaipn peptide versus a
rel ative sho]{ -ac%é:;l?% 5’!38 T Tq WPt Eh %‘?’éb‘%ﬁamﬁrgm B‘éﬁf"i]p‘@é’“ﬁh\ﬂ ng an
anm no aci d gEpiehde hdFRUGQAN. RPALRQ/\G; 1d f seqexaspl BTREBQEM.Paird et at i ve
| ong- chai n p i%g ggp&h%%% %g Sﬁp&%{%ﬁ' d. sequence ., L LPALES&or
GVLPALPQ or @EP f36§ or ALP =6t ¢S hOBEr FrEdPaPoRIk n said
rel ative shoramehb$aspapt agde neomurdid e dlid@@ite OLOGWLRALBG PALBVIGRIWC or

wWC L t ' f .sal . ' tid d short
chai n'pepti Gbs. BETT2 RedtTLEALy i dByTSTTERE BReREAT PEAA on wi th

Uni dent i f i ed el thbvacElorsr chednp pspsi ieandompacéds MSRVpoef MTRblog achi eved
by .i munol ogigat deteeki gn g@dﬂpq& 3 known in the art, The invention
for diagnosi ng

provi des al so a nethod for g or deternining the risk of a
pregnancy rel at e®i9RHiaEalnebicatregtdioser dud siabrratpre- scidipsi a, or ot her

i mune-  nediiaied- 44 sQr gebvand shihe ot ames Qﬁic]gm %&G&yaﬁn%%-x%g%%’ﬁ')@cy
rel ated i mmune di sease ~ such_asS gestation_ djabetes nellitus

conpri si ng FEEETMRI RS ANE L -SNfERe 1Tpretedelbl ¢ eney rnereanpE&ecthe
relative rammraﬁtméntetgghég,lgﬁquhmghggﬂmgﬁ§,g@é@gslg_rggahggeﬁggyt-
chai n pepti dg}, sai d pggtjEdE deri vabl e from break o(¥vn of beta-HCG 1In
particul ar E6FSH S hgt bRt ePPnPrgPeRat Yatmtiare rat Ghreft .2pepartie

| ong- chai n pgepticdeowersusfic2d bel dhipes ishordaeh@ia peplide detirvedntr om

For exanpl o iharnhiear bt PpaP, FEHIBAE% Ratf WER 12 Corori ses an am no

aci d sequenpydbEBARMEEr ior eGieBALPQ immumodsFAPGor BERAL?, in

particul ar wherglySat eandar et al., Nature 375, 64-68; Gill et al.,
New. Eng. J. Med. 335, 1261-1269, 1996; US patent
5677275}, and a direct inhibitory antiviral effect on
human and simian immunodeficiency virus (HIV and SIV)
(Lunardi-Iskandar et al., Nature Med. 4, 428-434, 1998,
US patent 5700781). Said cytotoxic and anti-viral effects
have also been attributed to an unknown hCG mediated
factor (HAF), present in clinical grade preparations of
hCG. However, commexrcial 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 as CG-10, Steris Profasi) are KS-killing
whereas others (Pregnyl, Choragon, Seronc Profasi) were
not: . Secondly, recombinant subunits of (4 or B) hCG were
killing but intact recombinant hCH not. It was also found
that the killing effect was also seen with lymphocytes.
Therapy of KS has recently been directed at using beta-
hCG for its anti-tumour effect Eur. J. Med Res. 21: 155~
158, 1297, and it was reported that the beta-core
fragment isolated from urine had the highest apoptotic
activity on KS cells (AIDS, 11: ,713-721, 1997).

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

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



rel ative short-chain peptide conprises MIRV or MIR or QWC or WC, or LQGV
or LQG Anecdotal observations and | aboratory studies indicated previously
that hCG mi ght have an anti- Kaposi's sarcoma and

anti - human-i nmunodefi ci ency-virus effect (Treatnent |ssues, July/August
1995, page 15. It has been observed thats hCG preparations have a direct
apoptotic (cytotoxic) effect on Kaposi's sarcoma (KS) in vitro and 1in

i mmunodeficient patients and mce and a prohematopoetic effect on

i mrunodef i céaﬁﬁéctpabifemﬂ&ni(dajlnagxcﬁdé skandarpe¢patalifNasucé BWHANG4- 68;

zc;nljl aefjl ?lac?h?ﬁﬁ ! ‘rq{?ngndt I\Z‘E}"d":)rpai[%§5 e flgﬁ%‘é%rd}gggkayéagag%ngl Serr2To),

I Vi

i munodefi cieaby Gidds etHiad arie B \/)Lur(mn@arﬁskmﬂandat at -al998Mat dire Med.
4, 428-434, U ety ﬁ,) ggt o} Xk & andoaptiyiyiesal
effects ha(\jléﬁg ?g’tbggga%t%l % to an un nown ECG med |gt edalf act or

(HAF), prethat |theclantllcatlum%earpi epRk At Vor3l oRCLRTELYHERe WSS comrerci al
hCG  pr epafg&bﬁ%aﬁ:%%b 85 (&t e Seths Eaeiaél ncBr egRkk-odGheggon,

Ser ono Pr of APL have various effects. Anal éSI s of several_. of, these,

(AIDS, 11: wsénﬂam iten HurbEies APPRnIRweTt haF BRPPT &P s

CG 10, SterhgoBiRiasivhar®- &srkj | iﬂl@lgea&lh@h@aéceiher ol BEegMesideoriagon,
Serono Profasi) were not. Second(g recoab Qaatf unlt%m&; (a or (3) hCG
were killifg Bt Yok aftl deRbhbt fankCHArAdEt et TR65°% SEPFdund  that the
killing effgehteasernlge Stﬁ_etﬁ\e\/\f&@tbrmaaycbéestheibeumpydemﬂtﬂﬁdms recently
been directed at u5| Nng beta f%ﬁé\ its_a tl-tugow %%x . Med
Res. 21: 15 acfﬁs I ‘é‘zf'f'aa SP:FEBSFF d°tRat**t fe “Det a- core fragnent

i sol ated framcdriins, h&ckchxl@h htlphes¢lapbpet ivduattion ©f epdtS awid.s (AI DS,
LU 713- 720, 1990) o Begantly, o68L1 8 Bbrodle bEPORLed ARl dianas!

Sarcoma an I stinct hematopoiretic 25 effects of
clini cal grEde*@aﬂmmeﬁah%‘flm%tlélahaﬁaﬁhaﬁhéhieoﬁpté- -GeERIBt ropin  (hCO)

ggggard:"sg%@¥¥i5¥ Au1g 19398 b8 Slietoahn 1Rfnel wRAidicels katbortle Al -
) " 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. 1%98)
indicating that the hematopoietic effect is indirect, and
caused by rescuing CD4+ cells otherwise killed by HIV
through the anti-HIV activity of hCG.

The invention provides an immunoregulator or a
pharmaceutical composition for treating an immune -
mediated disorder obtainable from a hCG preparation or a
fraction derived thereof. The effects of said
immunorequlator 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-discorder
comprising subjecting an animal to treatment with at
least one immunoregulator obtainable from a pregnant
mammal. Said treatment can be direct, for example
treatment can comprise providing said individual with a
pharmaceutical composition, such as a hCG or PMSG
preparation, comprising an immunoregulator as provided by

the invention. It is also possible to provide said



contrast to their previous studies, it is also clainmed that the
anti-tunmour and anti-viral activity of hCG preparation is not due to the
native hCG heterodinmer, including its purified subunits or its nmjor
degradation product, the S-core; instead the active noiety resides in an
as yet unidentified hCG nediated factor 26( HAF). \Whatever the true factor
may be, these unidentified factors in several hCG preparations have
anti-tumour activity through the selective induction of apoptosis,

besi des di r ptammactioxicakf Eempesdhibhewtitthnar foeldtsion For t freanbienst hey

mune. nedi Sead YL Aroh A" BPdknaff S IRY B iRt dinBling, oy,
with nononu@liewr Q%ﬂ$%rumboeopéa¢enhalrdb@ruedqﬁwmanﬂmm@@o®etfeeé&ﬂect of
clinical grg nigal. gt udi é%ggﬁg gcted with
H V, (Lunard?al andar ? t?Sggf b% F@a%.ﬁgﬁ%ﬁﬁb natop0|et|c
effect is i ﬁmrewt@augémpgysmgcman@ @OAHivtee | tEMRRRRAY SEORI | | ed by

H'V  throughatihe @tde Y 6LLN LY eEsQG@ oed1nNenty o PrOYLHSE 180
I mmu- noregul ator or a pharmaceutical conposition for treatlng an i nmune-

nedi at ed d|§&ﬁﬂﬂl%ﬁﬁ%1%%%W€ fRokhg HGG preFacxaBi by 9¢taction derived

t her eof - Th@e&fﬂeﬁﬁﬁo@fcﬁﬁbﬂatbﬁwwg eﬁkhgiatt@"stllﬂ@ lﬁmﬁlﬁélﬁ(ﬁtﬂ‘tﬂing ef f ect
S oun I N peripnera

on | hocyt e atjons (suc I hoc

thyrm>c/3r/TP es § “&%Trg% y@és?t FH{REABIOR NPt BRoESe G it i ¢ siTeapckt Pact s
The inventi e Repdtidsed. pat @adtiaﬁlh&eatslaa@ @remmdmﬂt ed- di sorder
conpri si ng sub ecti n ani nal 59 eatne%t | east, one.

i munor egul &t Qﬂﬁggnhﬁlgr?g%ﬁ? ¥r 8GRaNE ﬁﬁﬁﬂhl 3§ﬁ%F??%a?ﬁ%W? can be
direct, for sexanplan ¢meayoehtiscan somprivee appodatiig by dfanalvi dual with
a phar maceytjcal, £ QIPOst ! LB UEN 382 LG MG Aty ePas 80, 0De

conprising an | nmn r ovi i s also
possi bl e to%ﬁﬂﬁﬂﬁka%bYdeSGQEarh&ééuel@ath0@n$@§tWmevwx¢h©utraction or

fractions +triggering a hostile immune attack. So, to prevent this
rejection "allograft" the immunological interaction
between mother and fetus has to be suppressed, either for
instance through lack of fetal-antigen presentation to
maternal lymphocytes, or through functional "suppression"
of the maternal lymphocytes If fetal antigens are
presented, maternal immune responses would be biased to
the less damaging, antibody-mediated T helper 2 (Th2)-
type. This would suggest that pregnant women are
susceptible to overwhelming infection, which is not the
case. Female individuals during pregnancy maintain or
even increase their resistance to infection. Moreover,
while said individuals normally are more susceptible to
immune diseases than male iﬁdividuals, egpecially
autoimmune diceases, during pregnancy they are more
resistant to these diseases.

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

provided by the invention.



derived froma pregnant aninmal by for exanple sanpling wurine or serum or
pl acental (be it of maternal or foetal origin) or other tissue or cells
and preparing said immunoregul ator conprising said active conponent from
said urine or serumor tissue or cells by fractionation techniques known
in the art (for exanple by gel perneati2n chromatograpy) and testing for
Its active conponent by stinmulating a NOD nouse or its splenocytes as
described. In particular, said preparation or conponent is preferably
derived from a pfBghRaRtreigrmald eoibocs mmtentT Whichasntvensupwi, veadd

potentia | vaisbater! FEHROLQWLR: QNI Oy IS FREDAE: oMl ng as an
essentially foreign tissue wthin the wo without triggering a hostile
i mune at t a8kSOLEETEe FrEVerts @ e majdkatinmial jo§lahmatilee,i mamol ogi cal

i nteractionaibet weenrepiber. and 8! usdiag.t f@féﬁ@@&eéaﬁgdﬁ{éx{lﬂf for

I nstance through | ack of fetal-antigen presentation to naterna

| ynphocyt esS36F EABSHGRTT GERIGHES "SaRfreset o?ePL bF Eheckat &t

| ynphocyt esinbEntebal paabiigRis ARt HIE SN O - TRERE NELYT BRURG IRSPONSES
woul d be bi ase% to. .the | ess damagj ng,, anti body-nedi ated T hel per 2 (Th2)-
type. This ROGFGTeRjdesPerpin a"%flw dr@nalysceptible to

over whel m ng i nf gat oparwhice ars eftiodiieentcase . mdeRBlepkrBgiidedads thy | ng

pr egnancy jntain _or . even . ncrease their resistance to infection.

Mor cover . WA FA S8Pd e € RO P dr e br bL58s CERATTIE to | mmune
di seases t haatnebeannddiovi dyalckirespadiatity ewtojtniieediesgasessiaurdmng
pregnancy t he e r.es| e diseases. T [ |.on al so
provi des a ﬁgt}éﬁgg F%%&i%r?svfot%r ggfasq%éa{glg%‘h' of® %En%)ﬁ(%gy?gs agl\r{fglﬁ%nansf erring
said stinuPaEEENFyREhEEY eSSt Hmpdelnnealn coapdspnilomlt.o sugh ani nal
for treatingssaldsaRlPRbuion idhd T Mdiared rdi sgrdens leya pard,i cul ar

enbodi nent o{_l the ipventign a pharmaceutical conposition is provided
conpri si ng TynpRodPlesedtisnuiodt &l PwiRGDd SR1-HS aRTi AFDEST eftarr
provi ded byokrheegnvambr@nT-2£11 populations.

The invention also provides an immunoregulator for
use in a method according to the invention, and use of
said immunoregulator, preferably obtainable from a
Pregnant mammal, for the production of a pharmaceutical
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 atherosclerocse,
diabetes, multiple sclercsis or chronic transplant
rejection). Furthermore, the invention provides a use
according to the invention wherein said immune-mediated
disorder comprises allergy, such as asthma or parasitic
disease, or use according to the invention wherein said
immune-mediated disorder comprises an overly strong
immune response directed against an infectious agent,
such as a virus or bacterium. Often in most of these
diseases production of autoreactive antibodies and/or
autoreactive T lymphocytes can be found mounting or being
part of a too strong immune response. This is for example
seen with parasitic disease, where IgE production is

overly strong or which disease is Th2 dependent, and



In a preferred enbodi nent of the invention, said disorder conprises

di abetes, yet other immne nediated disorders, such as acute and chronic

i nflammation, can also be treated. In yet another preferred enbodi nent,
sai d disorder conprises sepsis or septic shock. The invention provides a
met hod of treatnent for an animal, preféfably wherein said animal is
human. In a particular enbodi nent, a nethod provided by the invention is
further conprisi.n regpalating relative ratios _and/or cytokine activity or

cyt oki ne expF&L FaFkEFCeRpPRBAFBN S0 sty dendritic or
antigen présgrid)nhoedti subsafepopshat isor ids sEd @i T@brosyCh ags subset
- popul ati ons %hat conprise Thl or Th2_ cells, or Th3 or_Th8 cells, or DCl1
or DC2 cel | 8% P%‘F‘Pﬁé{'g HTREPBPC ORYr 848Lara T4 T bR T B F 5A8. OFhe

i nvention avieafir @4 descsriaiunefegyl ahoand aiay UseshIt aifesbedraccor di ng
to the invegtion, d use o% said ignu or%%pl tor , preferably obtainable
froma preghaits IE £ of OF hE*PFBY G FRSH Lot L Phdr TRttt F 2 abecause
conposi ti onofoHepae itrient Bent rab anfeonoer, nedi atsedseewiwdDrer, preferably
selected from r consisting of .al.lergies =i mmupne . di sease (such
25 systemi o PIBHE VAR ranat selientariPrsurdrory GoRi (TahSorioRs!

t ranspl ant ateéd- ovelrdte dsdirsegs emande areseofsuc h saskegsptate oayawaphykacti c

shock or act r r te_t t.rejecti. d __chgonic

inflannatorg&gpggggéﬂﬁgﬁc yags é?§§?§§§|£?b§§% éﬂgﬁég%%ﬁ'g%ggi%F%er
scl erosi s onsehpeniprawiahsdl byt theefsrensapn wRlatives oy e reaenenvenfi on
provi des a YagcuaGeorAiduhlo, R LO¥ENLLAY MICTRIMb Rl thl WD JRILA! ed

di sorder conprises allergy, suc sthma or parasitic ase, or use
accor di ng t BYt kediSpdift)i orC whet €Fn2R4i BispRRuAS M ERIERYi *6r depatoadri ses

an overly sbi;ORgeaifBHIE ELERONALF Ui &E61+ad ng0dinHhean Andgct bQuUs agent,
such as a viJus %&_bactezggnl Oten in nost of these ., di seases production

of aut or eactPFESCINIIESdi 255AnAFLF 28ufBFEaCFFanF | PRIAH €3 can he found
mount i ng or ihdimgctiart mr aekeapsér ongdeneund niespensart T sthe for

exanpl e  segh WhbA RALASI L1 CadLBERSE: r WS Endd RGN 42 insulin-
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 arnd the beta cell itself are able to
release cytotoxic mediators. Cytokines, and in particular
nitric oxide (NO), are potent beta-cell toxic effector
molecules. The reactive radical NO mediates its
deleterious effect mainly through the induction of
widespread DNA strand breaks, other radicals, such as
oxygen, through their effects on lymfocyte sub-
populations such as 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



overly strong or which disease is Th2 dependent, and 28 detrinental for
the organism but also with (nyco)bacterial infections such as TBC or

| eprosy. An autoi mmune response nmay al so occur as manifestation of viral
or bacterial infection and may result in severe tissue damage, for exanple
destructive hepatitis because of Fbpatl%ls B virus infection, or as seen
with |ynphocytic chorionmeningitis virus (LCW) infections. Said overly

strong i mmu response is kept at bay wth an nmuno | at or _ as provided
by the inveﬂ%?%ﬁlg ? SYR&ES °§3- JﬂﬁﬂgﬂH@aY%eC?iigx?Foﬁnﬁelates to
t r eat ment diummaamubampdmeama Badaeipalays r@ﬂi@@il@mgeoﬁgam@esc@ised by

radi cal s) tao cell nd.tissue is, prevented or aired by, treatnment with
NVPF accordﬂ?iE %nﬁ?ﬁg FRVERS St Sih&rsby® $§0 Q@?goé?agﬁﬁv oxi dant
directly orgramdioegtep, EX c@&dmpl | dm}glm ngailg‘l‘euemtl en.n:t heshile,

bat hogenes! s fho S aP8ECS plurlc PN AESHAGIL O OF1 /S LR, REBHEIED

pancreatic ere stréng evidetice FeoST Ve
reducti on cfcuthe bbaaecembtmagg iegsid meenasartbimtingcheghnic MBS} nmune

reaction. S F , r ng, 4 L o Ei!§ I sl et
capillary endot%%?#afeﬂl q%aZnéhQﬁE&%égg(%% ?E%t%%%ggggg % Fb rel ease
cyt ot oxi ¢ rEgFaE®rareCyfokinted cgdd si.n WHurle cekarplast pfchuxiode( NO), are

pot ent betQmﬁﬁé&néﬁ%bca%Ef%%kﬁkodH%EEC%h§§ a £§Fi€écéy¥%eﬁaﬂb%abéga
nmedi ates its deleterious effect main t hrou the i nduction o

wi despr ead THRECEERafashr PSCRUSS KT %.%%19%%Wasefé%f§éﬁreqq%@®

their eff eCéJsl@ﬂnhymthm&e%tb.mp%w abloNss WS pBssehbe andhifhercel | s.
This initial danaﬂg Erlg rs a chain_of events terg1nat|ng in the death
u gm fr

of the bet A"CktfCGRHUAPS APPSR Ehe THMIRIAT SSTEREED Fir re, an
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e.g_ rel atakse optegukatitigical role in one of the most 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 II molecules
to lymphocytes. Full response often reguires adjuvant
(such as endotoxin), which, through interaction with the
innate immune system, produce costimulatory surface
nolecules or cytokines. This determines the biological
significance of antigens and communicates this
information to the adaptive system. So it instructs the
adaptive system to either respond or rot. So these two
great arms of immune system not only influence each other
but also regulate each other at least at the cellular
level through for example cytokines and co-stimulatory
molecules etc.

There are many physiological conditions and immune
pathologies where these two systems are involved
separately or in combination. For example, it has been
showrn that in pregnancy the maternal innate immune system
1s more stimulated, oxr for it has been proposed that type
ITI diabetes mellitus is a disease of a chronic
hyperactive innate immune system. Another example is the
invoivement of the innate immune system in listeriosis.

Dysregulation in the adaptive immune system may also lead



I nteractions of the innate or adaptive i mune system Not w shing to be
bound by theory, there are two arns of the imune system the innate
(non-specific) and adaptive 29 (specific) systens, both. of which have
cellular and hunoral conponents. Exanples of cellular conponents of the
I nnate i nmune system are nonocvtes, maciophages, granulocytes, NK cells,
mast cells, gd T cell etc, while, exanples of huno--Eal conponents are

| ysozyme, conplenent, acute phase proteins and mannose-binding |lectin
(MBL). Theargjmonunel Hikaaseenpdientsyafettihre adaptasa-epaungicsystemare T

and B cells, whil xanpl of ___humor.al _ conmponents.are_antibodies. The
adapti ve sﬁ%f%%%%ﬁ %ggh %;%ﬁfiﬁirﬁﬁﬁh%%c %EEW%? i t5 §PBcPFEE BydY @
ef fecti venesslatinethm matimgrarfect ioh mrebexctysivd pneskace in hi gher

rrulticelIultpayt:ec;i‘r ﬁggghs .ngﬂgi%ggﬁﬁg.a%g g@@ignoften considered primtive

and t hough é - unsophi stica ver, the innate systemnot only
persi sts but coudsl mahsaopkay adoor .t itded addmE: ive osgsbémt hasnbsen

fundarment al ;. | smugerchal benges « 4 ‘éitpé‘réeﬁs c'Ef@iéﬂ“%‘ffé)é%&%@heis.’és%ﬂtgat es
an | nmune response By processi ng an r enjfl ng a ti gen In associ atlon
wi th maj or ehimineohpat ibifleiabiomonpink ¢xMTCre prassnteand higpsrecul es

to | ynphocytes:  Eut | ui 83PRRSR AdaN radui £es Al WANL.s( SUCR B3egndot oxin)

,  Whi ch, throggh Interaction with the |nnate | nxnune system produce
cost i mul at G5 Eied agestrpFeculssRml oyt vkivres! . KTAVE HBREr kPfes t he

bi ol ogi cal i QR hecaneecobraAidafR BN Spamunkeat es1khis. T hefigeration to
t he adaptlv%ﬁggséeg% So it instructs the ‘adaptive systemto either respond
or not- So GhesedthbeTEREIRTHHE TG & sifst et not2ofify i A¥PGence each

ot her but @lsingegunahe eeshRidy. atLdrasindicéderrnel | ular level through
physi of ogi G4 CONEE L8R Ctnd TIRHIRE Barhoiogree bier GLEERETE g LerBtons
are invol vetbcesr@phy af el laser allscc drd@mathom tHoat exanpees of Hasdiréedc shown
that in pregnancy hhe MBESH N JANRL &4 FERING SYS €Mk ine
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 Thl or Th2
responses. Moreover, development of Thl responses can be
antagonized directly by IL-4 and indirectly by IL-10,
which inhibits the production of IL-12 and interferon-g-
inducing factor (IGIF) by macrophages stimulated by the
innate immune response. Th2 cells dependent on IL-4 to
proliferate and differentiate have been implicated in
allergic and atopic manifestations, and in addition
through their production of IL-4 and IL-10, have been
suggested to play a role in tolerance. Specifically, it
has been suggested that Thl to Th2 switch may prevent the
development of organ-specific autoimmune pathologies and
required for the wmwaintance of pregnancy. Recently it has
become clear that distinct subsets of regulatory T cells
are responsible for regulating both Thil and Th2 responses
and prevent the development of immune pathologies. One
of the common features of many of these regulatory T
cells is that their function is at least in part due the
action of TGF-beta; this would be in keeping with the
ability of TGF-beta to inhibit both Thil and Th2



Is nore stinulated, or for it has been proposed that type |1l diabetes
nmellitus is a disease of a chronic hyperactive innate i mmune system

Anot her exanple is tlle involvenent of the innate i mune systemin
|isteriosis. Dysr-egulation in the adaft i ve inmune system nmay al so | ead

30 to imune diseases |like systemc or o 1gan-specific aut oi nmuni ty, n of

pregnancy and in th-e 11.1 Z7 | prevention of allograft” rejection. As
ment i oned alove, the adaptive system has.been. studied. nost, because of its
Spec Tior ty ouRt e IF AP Ao E e et S AR bR PaE Ve
presence inzhiogleer nmulticellula r organisns. Its regulation has al so been
studi ed nost. Forr exarQ:_JLIEec kno

cdt | t he ¢ Kine mcro -
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Thi or Th2degkhndenie ordwheglinnermet 1 @spofispsectsd? Thduedds Wilth
differentiat] 1 -4 | VEs Lfferentiation. ently it
has al so beé%%gﬁ(?%%{ﬁe?ﬁeﬂs%}b%%tgé%%’g &%%é?’l g?ﬁ%%gﬁl E%%D%TI?VRB%% provi de
different pppokidre lmicrwudtbemenith thefrdétier pilaest A& diofleendsts ation
of either EhodicthZoeliss bp e Aben. negpLivecl agdbagk cdeoops from
mature T hel per cell responses aliso regulate the survival of the
appropri at eindéndyl tintered st sebseetupd dasefdsbyiseledilisveng ithis bit

prol onged T I 5 - odev : responses
brtQmei2 T céfﬁp)@@égéﬁ%/g%%ﬁép? ; ?L?QE@E@H?%OWE . 1es

can he antagonized directly by I ectly iC

i nhibits t hElpreRr Gt N 1R10aRaL Va: eFRér sHbgetiEndBerRgtiaot 6MY | G F)
by macrophage¥ ralddnd aiec-bysbhe shbpnpte (fBubedr sRonNsRpholdd ¢fles
gjependent 0 IL-4 to  proliferate and djffer ntiat_e have bheen i Iicated
in allergi E’egﬁ’d dﬁﬁfﬁkgeiah?f‘ég?at?’% SCLANg gﬁvﬁéﬂ’vpﬂeﬁﬁ OFhPSdgH@’%%l r
production efelloild pmnchitdard, ochare heear suggestedchowplhdy a role in
t ol er ance. g{;}%(blﬂ‘ll cally itd ?gs.beegn ug%es?L g t.hagjii hl ta Th2 switch
may prevent “the “FERRS SPmerddt Cotgan e phe P ES Afh Efﬁé’%b‘gt o"bgi es
and of IL-12. Lymhoid precursors give rise to DC2 cells after

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 exogenous IL-4.

NMPF as provided by the invention is able to

regulate the Thi/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 may play role in the therapeutic

effects of NMPF in immune and inflammatory diseases and

immune tolerance. Furthermore, the invention provides an

immunoregulator selected by a method according to the

invention, a pharmaceutical compesition comprising such a



required for the maintance of pregnancy- Recently it has becone clear
that distinct subsets of regulatory T cells are responsible for regulating
both Thi and Th2 responses and prevent the devel opnment of i mmune

pat hol ogi es. One of the conmon features of many of these regulatory T
cells is that their function is at least in part due the action of
TG--beta this would be in keeping with y;he ability of TG--beta to
inhibit both 7bl and Th2 31 devel opnent while IL-10 could preferentially
inhibit Thi alone. The selective outgrowh of Thi vs. Th2 type cells is

dependent ogetbetiAt empfkicRRcRil MRCUTSH tHE CeLd SoW LR garld98Pr esenting
cells (APC) carrying the relevant peptide in conjunction with their MAC

class |1 noPEERREELLIORY Pdkith SNFTERCRIRI Gl (FHER@El BT pEegedtheiuring t he

initial interastmentrberwasn jdemeid-edicRldd @sbider pertinent T cell
receptor carrying T.cells drive the differentiation in .to Thi vs. Th2

subsets. Recent | §uTthdeIdaMMEEr dst USESC s SFLFYe DROPRGEPBRE vs. | ynphoi d)
have been arsibblitdsi andidr et ispedienel oppepénes Deérbigm nyel oid

precursors pccurs _after [ at,ion with Li gand_or endot oxi n,. and
eoul 1 i n FRONLAFBGUCE: She GRAHERI ST IHABIE proets SoPs SRR TR o2
cel | s afterimGhiCkagang .shilmd atingle anthiyn EUeddnerdts |dx6 ardlhkkedlO.
These cytokjpes_are prinme inmportance in drjving .the,devel o t_ of the
2ctivat od TV carrnS, Phe”pbBe FREIAY S i ik s RETRE T Vi 20l 1 5
whi ch can behageedibyaeghaootdiminghe prapsaroeicd ¢ompfisihigd @ wadtective
differentiat.i o, Fhly.: IS | .excl.usi vel y dependent on the presence
of I1L-12. |%@QE%K£E Q%E*%%&}%CF ngggﬁé§h%%%'production of 1L-12, they
will primrily TheuteventdrowtfhrsheThpuoppsiasla snewheieadd? & pr oduce

I L-14 and | : el Qe 3, genous
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bal ance in 9F velrBALBreXYNDFCAAETEn SHAY &S (heafri hakl uTRi: FR&i& ype
nmodel s ||keiﬁ£§kcﬁﬁeﬁs, Alzheimer's disease, thrombosis,

arteriosclerosis, pregnancy related cardiovascular or
circulatory disorders and the like. It has been found
that an immunoregulator as described supra has a very
beneficial effect on animals, including humans, suffering
from a cardiovascular disorder.

An immunoregulator according to the invention also
widens the scope 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.



(l'i ke NWPF-P and its fractions) anongst others down- regul ates the

| FN- ganma production (in vivo/in vitro) and pronote the IL-10 and TG beta
production, in contrast to IL-4 production, which indicates the induction
of regulatory cells like Th3 and Trl by NWPF. These regulatory cells may
play role in the therapeutic effects of3 NVPF in i mune and infl anmat ory

di seases and imrune tol erance. Furthernore, the invention provides an

i mmunor egul ator sel ected by a nethod according to the invention, a
pharmaceut i cal TEBPPIIH iTon conprising such a 32 sel ected i mmunoregul ator ,
and the use of said for the preparation of a pharmaceutical conposition
for the treatnment of an i mmune-nedi ated disorder. Purified NWPF is used to
produce nmonocl oRQlrRiHdLIsk es and/ or ot her specific reagents thereby
facilitating the design of an NMPF-specific quantitative immuno --assay.
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Accor di ngl ; expensi ve and LLT gl PYRRSS nBW0HatATile |G Ry cases be

specificity and lasting effectiveness in eliminating
infections. The innate system is thought to play a
critical role in the most fundamental immune challenge in
mammals: viviparity.

The innate system instigates an immune response by
processing and presenting antigen in association with
major histocompatibilit§ complex {MHC) class I and II
molecules to lymphocytes, the so called signal 1. Full
responses often require adjuvants (such as endotoxin),
which, through interaction with the innate immune system,
produce signal 2, in the form of costimulatory surface
molecules or cytokines. Signal 2 appears to determine the
biological significance of antigens and communicates this
information to the adaptive system. In fact, it is
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 numbexrs of
monocytes and granulocytes from the first trimester
onwards. It has been found that, in normal pregnancy,
circulating monocytes and granulocytes have activated
phenotypes, in some ways comparable with changes obsexrved
in systemic sepsis (Am. J. Obstet. Gymecol. 179, 80-86) .



The invention is further explained in the follow ng exanples and
acconpanyi ng di scussion without limting the invention thereto. It is to
be noted that these exanples discuss inplications of the invention of
which it will be clear to the skilled person that they provide a general
teachi ng applicable over a broad scope. %? EXAMPLE | | ntroduction The
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I mmune system has two arns: the non-specitfic (innate) and specific
(adaptive) immune defense, both of which have cellular and hunoral

conponent s. ofnaRd: B Igho‘gﬁcg#{%eggregtqhe arg:fyit e&)—s ecific cellular and
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presence of immunoregulator (IR, WO99-59617) 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 (WO99-59617). 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 alsoc 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 (W0995-59617).

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

immune defense and in the regulation of inflammatory



.During pregnancy there are increased nunbers of nonocytes and

granul ocytes fromthe first trimester onwards. It has been found that, in
normal pregnancy, circulating nonocytes and granul ocytes have acti vated
phenotypes, in some ways conparabl e w thychanges observed in systemc
sepsis (Am _ J. Qobstet. Gynecol. 179, 80-86). 34 O hers have shown

I ncreased nonocyte phagocytosis and respiratory burst activity. Mnocyte

surface exPressbflesOlid RSN Miecoptol Hlidnits ineseased and in

response to entot oxi n onocyt m rior mal ~ pr egnant men produce nore of
the proinfl &¥Eiery type | cytokine 1L-12 (Inmmunol ogy Today 20,

114-118). Qher srpdies %qﬂiggsiﬁémat%dan§gﬁf§a%§nykecxgglgeyi yation in
pregnancy as we as chang In asma levels ot soluble inhate factors
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resulting in suppression of maternal inmune responses agai nSt the fetus,
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presence of i AMuAOkedy ok, 14FRind 099 59644} ivhi 6l WacrbphaEeisn ihi s
docunent NVPF &Natural I nmuno- Modul atoré Pregnan%\é-F cto:rgsjé) It’?&%t

regul at e boPRSFNASEETET (SEAPEFTel T tmuhB 89st EnsBFR - a 88 mitdt ory 2and

ant agoni sti gggyay ri\WR9-Ea68IA pedheses factals bnebudes,butcare Iyt MIE ni t ed
to, commercial ,hCG preparations derived.fro human _pregnancy ,ur.i.ne, b-hCG
prepar ati ons® &gtef"&ilrﬁlegep‘t?dkég B PERhERS 8g]FPaF%?L€8‘ i%n i S B Yohos
pepti des anmdlgertiai regaloisét tat infliechionabodr apheshr ddiitons ¢f6s,

conmmer ci al reparati ons hupe re . Rine, | ' ese
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probl emms | neLie MAog 438100 ofnkif BEeORANEY MiSChhacPie echamla is one
of such condition characterized by hyperactivation of the innate inmune
system Recefitky iexnsssiteeho aPaetetiygbserdo-t RAE EFOTORAET & Hal ance

bet ween thetwoliNOMNE once released, MIF induces the expression of
proinflammatory mediators by macrophages and activated T
cells, thereby strongly promoting inflammatory and immune
responses (Nature Medicine 6,164-170). The critical
regulatory role of MIF within the immune system is
further underscored by the finding that MIF is induced by
glucocorticeids 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 glomerulconephritis, arthritis, and
allograft rejection, confirming the role of MIF in the
regulation of inflammatory responses. Elevated
concentrations of MIF have also been detected in alveolar
air spaces of patients with the adult respiratory
distress syndrome (ARDS). Recent studies have also shown
that MIF is an important mediator of lethal endotoxemia
and staphylococcal toxic shock, playing a critical role
in the pathogenesis of septic shock. Besides the
functions in the immune system, MIF has also other

activities. For instance, MIF mRNA and protein are



systens could be the basis of type Il diabetes (non- insulin dependent

di abetes nellitus) and other diseases as well (W09 -59617). Several

cyt oki nes have been proposed to play an inportant role in balancing the

I mmune system One such cytokine which plays an inmportant role in the

i nnate i nmmune defense and in the regula fon of I nfl ammat ory 35 responses
I S macrophage mgration inhibitory factor (M F) . MF was originally
identified its ability t LPr &y nt the mgration of, macrophages out of
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regul atory role of MF wit he 1 nmune %%StEﬁilS further underscored by
the findi ngStAREIMEGY jRORGRYEEAHYPLITOEBESEL PRI 1 TathdhasC t HR®uni que
ability to pyvegpnkde idde anti-inflawrator y and |nnunosuppre55|ve effects

of glucocorticoids on macropliages and T cells. Thus
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indirectly on regulatory cells of the APC compartment
(such as DC1, DC2) or on lymphocytes {(regulatory T
cells), NMPF blases 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 rsported to be between two and seven
per cent of all pregnancies. The clinical findings become
manifested mostly late in pregnancy. The disease can
progress rapidly, at times without warning, to a life-
threatening disease. Expedient delivery initiates the
resolution of pre-eclampsia but is & major cause of fetal
and maternal morbidity and mortality.

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

an underlying process. Generalized maternal endothelial



regul ation of inflamuatory responses. Elevated concentrations of MF have
al so been detected in alveolar air spaces of patients with the adult
respiratory distress syndrome (ARDS) . Recent studies have al so shown
that MF is an inportant medi ator of |ethal endotoxemia and staphyl ococcal
toxi ¢ shock, playing a critical role in3the pathogenesis of septic shock-
Besides the functions in the i mune systerm, MF has al so other
activities. For instance, MF mZNA and protein are 36 exDressed in
brain, enbryaiilc dyefemsiandaltiofédr mosiat iifignepi dédrlnalclcglieal suggesti ng
its pivotal _role inthe it? l at4{gn . .0 rin y cell
growt h and ﬁsﬁeeq%e%%%%%n.poﬁgﬁgﬁ%ggo?x?’gsg?% éi g’ oﬁé?hqﬁleé' %%%ﬁ%ﬁﬁ%f
MF in vari gusacrganshandrtessies: thepnah di@%lé@@(ﬁﬁi@ﬁhﬁlp%ly express
M F and can g, SLIONGL Vo 88kt X3t ednb0 eXREASTMobReibR WY of sk onkea

i nfl ammati ons suc]h as eCzemm and psoriasis. MF expression on

endot hel i umarsiphroliat pariepbilahy. @Rl crentiisge s &P or

mononucl ear pHAGACKHL £Se OBt BBHEAAY EAdLRRe1kia3S Wiidgsidieonl the
mechani snms of 1 rmune reguﬁ“ d

ation that we etect during pre ncy is_through
modul ation afradwregukmate BRA2EREPEI ¢l mﬁ@%béﬁ%égo @ocﬁ%ﬁﬁgﬁ@ﬁﬁ% of
exanpl e, but; Nolahin £&dui04inaCEBE Hhkeeldnttaricdingh J esdhyioveneguiahory
cells of the APC conpartnent ~“(such as DC1, D%) cr _on I%mghfcﬁgsin
(regul at ory the cyidgnceNnbrebrages Setiordedd oY MAhHoRyTR5t owdrds " Fho
| Mune r espanseyn Thge SUPPHES SR rOByElfundBiwie itfspionsts toayhbeHELLP
conpensated hy the stimulation gﬂ; the innate im"run(f ﬂ?&?f?t@%eywp': whi ch
coul d expl ai FIPRLYFRF nt BASHEESE LhdC&r AZYPES 'stHRte 170 T 1T ect | on-
Recently, itcdast peepnabowe challd alsembd rstandes adicho thapehSachey

mechani sm (scgd‘ibrrul tion_qf inn%t dnmmnity) could be nore dom nant and may
T UBRegRaReysL

account for F UBrEJRANCY " pr'e- ecl anpsia. Pre-eclanpsia is a common,

pr egnancy- speci f iEndsyhdiam2 defliisedaby bel agitdatatfachdimgseveral evat ed bl ood
different ways that are potentially relevant to the
origins of pre-eclampsia, and several candidate factors
have emerged, including free fatty acids, lipoproteins,
oxidized lipoproteins or lipid peroxides, tumor necrosis
factor alpha (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
gystem is abnormally activated, and complement systems
are similarly affected. Postmortem observations indicate
that in some circumstances the lethal pathologic
condition resembles that of the Shwartzmann reaction, a
particular form of inflammatory response to endotoxin
that has been characterized in experimental animals.

Since the above mentioned characteristics of pre-
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cel | responsesmetrcial hCG preparations, we used a Shimadzu HPLC
system equipped with Alltech macrosphere size exclusgion
(GPC) column of 60A, 100A or 300A (250 x 2.6 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 anhydrase (29,000), albumin (66, 000)
and blue dextran (2,000,000).

To analyze NMPF, three different hCG preparations
were used: NMPF-PG (Pregnyl; Organon; 0SS, The
Netherlands), NMPF-A (APL; Weyth Ayerst; Philadelphia,
USA) and NMPF-PR {Profasi; Serono, Rome, Italy). As
running buffer 50mM ammoniuﬁ 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



pre-ecl anpsia. Both granul ocytes and nonocytes are activated. There is
I ncreased rel ease of the proinflammtory cytokines TNF-a and its 2
soluble receptors, interleukin 6 (I1L-6) and sol ubl e phospholipase A2 (an
i nportant mnediator of inflamratory reactions) into the circulation. It is
wel | known that the clotting systemis3abnornmally activated, and
conpl enent systens are simlarly affected. Postnortem observations
i ndi cate }E%%:inwfone ci rcunstances the |l ethal pathologic condition
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sed:

preparatioﬁ@ﬂ' NVPF- PG (Pregnyl; O ganon; GOSS, The
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, 1594).

Injection protocols: For the endotoxin model, BALB/c
mice were injected i.p. with 150-300 ug 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 fractions
(10-50 mg) or from first trimester pregnancy urine (NMPF-
U) for 3 days and then injected with LPS i.p..

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



Net her |l ands), NWPF-A (APL; Weyth Ayerst; Phil adel phia, USA) and NWPF-PR
(Profasi; Serono, Ronme, Italy). As running buffer 50mM ammoni um

bi carbonat e buffer containing ethanol (50, vol/vol) was used. Sanple |oad
vol ume was 10-50 ml for the 250 x 4.6 nm colum and 50- 200 m for the 300
X 7.5 mmcolum. The flawrate for the 460 x 4.6 nmand 300 x 7.5 nm
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Detroit, MguiidM ¢ . Conty oy auR8rve) is one such peptide which has
been shown to be associated with a natural urinary
metabolite of hCG. To test the effect of this peptide on
septic shock, we injected BALB/c mice with LPS and
treated them 2 h later i.p. with b48-peptide (100 mg). In
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
(145-2cl1l; 25 mg/ml) and IL-2 (50 U/ml) along with 300
IU/ml NMPF (Pregnyl) or b48 peptide {20 mg/ml). Culture
flasks were then incubated at 37°C in 5% of CO, in air for
48 h. After 48 h cells were twice washed with PBS and 20
x 106 cells were i.p. transferred into an 8-wk-old
NOD.scid mouse (n=4).
In vitro/ ex vivo LPS stimulated proliferation of

splenoccytes: After 48 h of septic shock induction in
BALB/c mice by high dose LPS injection, spleen cells ({1 x



were treated with PBSi.p. only. To test the effect of NWF, we treated
BALB/c with an optim zed dose of 700 U of different hCG preparations,

t hereof derived fractions (10-50 ng) or fromfirst trinmester pregnancy
urine (NWF - U) for 3 days and then injected with LPSi.p.. 1In order to
det erm ne whether NVPF inhibited shock 4leven after the shock induction, we
also treated BALB/c mce with NWF i.p. after 3, 12, 24 and 36 h of
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stimulated proliferation of splenocytes was measured.

Results

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

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

injection, with lower than 10% of mice alive on day 5



shock nmodel in BALB/c mce. Previously (WD 99-59517), we have shown t hat
NVPF (I R) has also anti-diabetic effect. So in order to test whether b48
pepti de has anti-diabetic effect, we perfornmed transfer experinents. Total
spleen cells were recovered fromdiabetic NOD mce and stinulated in vitro
in RPM + supplemented with 100 FBS with%oated anti-CD3 (145-2cll; 25
nmg/mM) and IL-2 (50 UmM) along with 300 |UmM NWF (Pregnyl) or b48
peptide (20 ng/m). Culture flasks were then incubated at 37C in 5% of CQO2
inair for (HBIRTEABrér 48 RBVMAStverk) i ek Washedcs tHePBShWit0 x 106

cel |'s were MMpF fj‘:@&sfs%h&%@ QAL 8-K-ot d FMCD-$6hE RS (d1=4). In

vitro/ ex vivo LPSé nmul at ed prolblferatlpn of splenocytes: After 48 h of
septic shocdk¥hadcPPEAL F‘ﬁ‘-’q BACH EER &F byt HFyH80s e YEPS RAEE iBh,Caspl een

cells (1 x #1(306. g6k s/(ﬁ_fh reene ) eGVEr £ yBiedhseski mikat edddraq tro with
LPS (10 U m ) _jin 96- weII at es round bottom._ After 24 hours of culture,

the LPS sti%hFat¥dE p?oiEFfJ@r SO o LEIRAD ¥ cReHaRebasersd Wata [ 3Hf TdR
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apparently wi th nplecul ar weight of >25 kDa, F-2 which elutes
showed 1in a number of experiments acceleraulon of shock

and early death.

In order to determine whether there are factor(s)
present in hCG. preparation that alsoc accelerate shock and
inhibit or counteract NMPF activity, we further
fractionated NMPF-3 from a pretested active batch
(containing anti-shock activity) and a non-active batch
from source Pregnyl on GPC 60 A column. Three selected
areas were fractionated, NMPF-3.1 which elutes apparently
with molecular weight of >2000 Da, NMPF-3.2 which elutes
apparently with molecular weight between 2000-300 Da and
NMPEF-3 .3 elutes apparently with molecular weight lower
then 300 Da {figure 2.}. All fractions were tested for
anti-shock activity.

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

In order to determine whether NMPF-3.3 inhihits 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 1.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



apparently wth nol ecul ar wei ght between the 25kDa-6kDa, and NWP F-3

whi ch el utes apparently with nol ecul ar wei ght <6kDa (figure 1.). A
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 wal unme was further fractionated on
*t he Macrosphere GPC 60 A colum (figure 2.). Al fractions were

| yophilized and were also tested for anti-shock activity. NWVPF treatnent
in LPS-inducetosept4¢,shneke toisderarimaedihaa fettyobfhNgbFrdase LPS

treatment ip NMPF treated ce, BALE/ c m - 6) e.inject
i ntraperit oﬁ%%?FFW VﬁSLP@%%W MCE;#\[}? Vﬁ%ég’ 'gsggggga"e&gi ly for
5 days. PB&lsnet 8dcBAeBAEed Ghocklcridigie ttorsdived fiom dagdl eskerner

(i qure 3. yerhigbnEhadt Pafhooiot Fhatmite tadtedt of s ipE A e Tour ce
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col um, wer | i, 0 (figures gl lQHRs of mice
treated w Tgﬁﬁﬁﬁﬁﬁ‘&%%f P %%cg%é cfe%o%rl:é%ne lr Vb%%n@%%%go\ggu( éltg ae not shown)
denonst r at etnaBabBdc25d cef adirer \aend (4 | sheek Bpdumsion |(dedfdadi al hCG
prepar ationgy,ghayed NVPF activity; for exanple NMPF from source Profasi
showed only partial anti-shock activity (around 400 survival).In

addi tion, variabReFip Petmeem JBERAY 2 BT #§ dreNEXthafEhes of the

same sourcerastWek! pRsiadARMEEY: Of ad@timbEy3 08 sameHratah A redlivi Was
observed. Treatnent of BALB/c mce with APL fefore or aft%fthe shock
i nducti on, TERBWAGLIN S ARGHIRAT FC KR r PRegy! RREFEFAY Fr&bek  and

early deat hfjlkBtOokdends® edetprddmmapeifbhe t 408 edaterireiea (e yatesent in
NPE act | vi 1, SResuitiR Fie O S NPFSS FPEM AL O Bathet | ve
batch (conkathi-sgoak iacshackyadidd/idydumddl a2 npnradtiov e NYEREAR - F r:om sour ce
Pregnyl on Sﬁg?ﬁg.%)cq@fghrgwgf¥a§§ﬁggéﬁgactive batch of Pregnyl had
1:3.4 ratio (figure 6.), while the active batch of
Pregnyl had around 1:1 ratio (Figure 7.).
Ex vivo LPS stimulated splenocytes proliferation:
After 48 hours of LPS shock induction, splenocytes from
PBS treated and NMPF treated mice(from mice treated with
either active Pregnyl, thereof derived NMPF-3.2 or NMPF-
3.3 fractions, or APL preparation) were isolated and
restimulated with LPS. After 24 hours of culture, LPS
stimulated proliferation of 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 alsc NMPF (IR) factor(s)that are involved in pre-



areas were fractionated, NWPF-3.1 which elutes apparently wth nolecul ar
wei ght of >2000 Da, NWPF-3.2 which elutes apparently wth nol ecul ar wei ght
bet ween 2000-300 Da and NWPF -3.3 elutes apparently with nol ecul ar wei ght

| ower then 300 Da (figure 2.). Al fractions were tested for anti-shock
activity Results fromthese experinents feveal ed that anti- shock activity
in a pretested active batch resided in a fraction NWF-3.2, while NWF-3.3
fraction fron1both (active and non-active) batches accel erat ed shock
(figure 4.§Clepprsigernd aleterwhreemhetheic BVBEK303R iselpishid s Aleve
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the ratio. f.ou at first trine r pregna havi n
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5.) and noﬁﬂa@tNMEFbancnnﬁlﬂﬁexﬁQMOﬂumitﬂ_3u@i¥MIF0aﬁﬁ|nge 6.), while the
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stinul at ed spl enocytes eration: hour s
i nduct i on, <Pl epeEPRES fP§minduced proliferation, 51m11ar as a

pretested Pregnyl batch that shows anti-shock activity
(NMPF-PG") {figure B.). Moxeover, anti-MIF and NMPF-PG"
together work svmergistically 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 LDS induced prollferatlon
as compared to LPS only (figure 8-12) .0n the other hand,
NMPF-PG+ or denaturated b-48 peptide (NMPF-Kb) inhibited
and decreased the LPS induced proliferation at least till
the level of anti-MIF treatment alone (figure B-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 PES treated mice (at t=72 hrs 15% survival
rate), while septic shock in BALB/Cc mice was completely
inhibited by NMPF-PG" or NMPF-Kb.

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



PBS treated and NVPF treated mce(frommce treated with either active
Pregnyl, thereof derived NWF-3.2 or NWF- 3.3 fractions, or APL
preparation) were isolated and restinulated wth LPS. After 24 hours of
culture, LPS stinulated proliferation of splenocytes was neasured.
Reduction in LPS induced proliferation whs observed after culture of

spl enocytes from NVWPF (active batch of Pregnyl) and thereof derived

NMPF- 3.2 (1600 vs 1350 «cpin) _fraction treated BALB/c mce as conpared to
PBS treat ed? B TETSGFCHH2 LMK 1 dMi¢@atnent aby INOWBPFVERPLI<idrleRVPF- 3. 3
I ncreased the tR®sstiimel.ated proliferation (6000 vs 7200 cpm. Conparable
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presumably including atherosclerosis and related

diseases.

As shown in our previous (Immuncoregulator; WO38-
59617) NMPF (IR) is able to regulate the Thl/Th2 balance
in vivo (BALB/c, NOD) and in vitro. In dominant Thi
phenotype models like NOD, NMPF (like NMPF-PG and its
fractions) amongst others promote the IL-10 and TGF-beta
production, which indicates the induction of regulatory
cells like Th3 and Trl by NMPF. These regulatory cells
may play role in the beneficial effects of NMPF in immune
and inflammatory diseases and immune tolerance. While
NMPF and several of its fractions are able to inhibit the
production of IFN-gamma in vitro and in vivo, this was
not observed for NMPF-2 (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



batch (NWPF-PG; w thout anti-shock activity) and b-48 peptide (NVPF-K)

I ncreased the LPS induced proliferation as conpared to LPS only (figure
8-12).On the other hand, NWPF-PG+ or denaturated b-48 peptide (NVPF-Kb)

i nhibited and decreased the LPS induced proliferation at least till the
| evel of anti-MF treatnent alone (figure®8-12.). In vivo treatnent of
BALB/c mce with NWF-PG, NWF-K or NWF-A after septic shock induction
accel erat ed %Ee dei sease_severity &at t=48 hrs 0--25% survival rate) as
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pregnancy urine and thereof derived hCG preparations have
the potential to modulate immune responses in such a way
that the maternal rejection of the fetus is suppressed
and that the mother maintains or even increases her
registance to infection. These and related factors are
also responsible for the inhibition of immune diseases,
particularly Thl-mediated immune diseases, during
pregnancy .

By way of example and not wishing to bound to
theory, pregnancy apparently demands incompatible immune
adjustments. On the one hand, adaptive immune responses
during pregnancy are modulated at different cellular
levels towards immune tolerance state (such as Th2-type)
and on the other hand the maternal innate immune system
is modulated for resistance tc 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 CDl4 on monocytes as well as an



presumably including atherosclerosis and related diseases. As shown in our
previ ous (I mrunoregulator; W99- 59f17 ) NWF (IR) is able to regulate the
Thi/ Th2 balance in vivo (BALB/c, NOD) and in vitro- In dom nant Thl

phenot ype nodel s |i ke NOD, NMPF (like NVPF-PG and its fractions) anongst
others pronote the |[L-10 and TGF-beta ﬂﬁroduction, whi ch indicates the

I nduction of regulatory cells like Th3 and Trl by NWF. These regul atory

cells may rale in the beneficial effects of IMPF_i n_i mmune . and
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shown that nEMVREIQlRardasudhe-ptential to inhibit acute inflammatory
responses, like in seps-is or septic shock., So, chronic as well as acute

i mune  r esponse&Yar@Ymitful SHEWP LR, AP 1By IERA T BRaRPYEdak® not wi shing
to bound tothtkesy wd HiymERanta et Ust hase tiieSHAME ¥RspoifepMEd to

mat ernal i nmune.rejection, which is in part achieved _through %eviation of
the mat er nalCCRMTRE Syt ST OIRCESPOFS (e 79 RITERFBEYorSed But n thi s
way mat er nalfolilmwaing S uppre ISRN Tartomes dibeiaf tpndgnancyskaof erisnfrect i on,
as is obseryed,indr Ml@tﬁg%@&ce@é 9 fgr%i gegLery %ﬂh‘bf ot her
I mmunosuppr éssive ~ therapy. -‘act’or(s)” “obtainable at Teast from
response. This could be achieved by effecting different
cell populations like macrophages, DC, T cells and their
regulatory subsets. Other or similar NMPF factors could
activate monocytes and hence cother innate cells. So, the
balance between different NMPF factors is crucial for a
balanced regulation of different immune responses. We
propose that in pre-eclampsia there is a misbalance
between different NMPF factors. Over-activation of immate
cells by NMPF factor(s) and/or a decrease in adaptive
immune response (particularly Thil-tvpe} inhibiting NMPF
factor(s) could cause Thi/Th2 misbalance towards the Thil
phenotype, in some ways comparable with changes observed
in systemic sepsis. our results showed that there are
alsc NMPF factor (s} (NMPF-3.3) that can stimulate innate
immunity and accelerate septic shock, while other 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) in
combination with hCG) and is essential for normal
pregnancy and inhibition of Thi autoimmune diseases,
induction of tolerance etc.
Analysis of hCG preparation (Pregnyl) and pregnancy

urine have shown that hCG preparation and pregnancy urine
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nodul at e t hehbaRUBE or eSPONRERITH GG Dk €gPAbEYal Spkkgnancy like pre-
eclampsia, one can also use NMPF factor (s} or NMPF-
fraction(s) (e.g. NMPF-3.2} as a treatment. Cur
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-zalpha, 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 TCGF-
beta and a members of the glycoprotein hormone family
which also includes LH, FSH and TSH. They each consist of
two noncovalently associated pretein subunits, a common
15 kD alpha chain and a hormone specific 23 kD beta chain
(Annu. Rev. Biochem. 50, 465-495). hCG is produced by
placental trophoblasts of normal preanancy, and in
gestational trophoblastic disease. It is also produced in
much smaller quantities by the pituitary (Endocrinology
137, 1402-1411) in both pre- and postmenopausal women and
in men (Trends in Endocrinology and Metabolism 1, 418-
421), in many non-gestational malignant tumors and other
tissues. h(CG possesses a complex structure as a family of
isoforms with structural, immunological and biological

differences. The chemical basis for this heterogeneity is



foll owi ng: some NWPF factors during pregnancy can ensure that if T cells
are activated, there is a bias to a Th2 response. This could he achieved
by effecting different cell populations |ike macrophages, DC, T cells and
their regulatory subsets. Qther or sim)ar NWF factors could activate

nonocytes and hence other innat-e cel 15, So, the bal ance between
different NMPF factors is crucial for a balanced regulation of different
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anti - shock gt énih-)) Moreover, we showed that hCG preparation possessing a

F- 3.

high ratio o 3:NWP F-3.2 and so having no anti-shock activity,
m xed with an acBiivechedlprapameidion doelf dEFaPAT ARt PISsREEK SAE™At y. ~ So,

the ratio betweep dff8{8PtuNVRF and contain different breakdown
products of hCG, we speculated whether these products
have NMPF activity. The most known breakdown products of
hCG are beta-core hCG, a peptide bond nick in the beta-
subunit between residues 44-45, 46-47 and 47-48. Db48
(NMPF-K) is found in approximately.10-20% of the
molecules in pregnancy urine and is associated with a
natural urinary metabolite of hCG. OQur 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 resemblies with
NMPF-3.3 and the NMPF-Kb activity resembles tc NMPF-3.2.
In addition, there are also other peptide bond cleavages
in hCG and its subunits as well as heterogeneity of the
beta-core fragment. For example b45 bond cleavage, mainly
found in hCG preparation and in urine, possibly derive
from the action of bacterial proteases. In addition,
Medeiros et. al. showed that HPLC separation of beta-core
in its reduced and S-carboxymethylated forms showed three
peptides, but only two of them could be sequenced and was

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



factors or fractions |like NWPF-3.2 and NWF-3.3 can be wused as a

di agnostic marker not only for the prediction of successful pregnancy, but
al so for different imunopatholog y such as shock etc. In addition,

ecl anpsia, one can also pre-eclanpsia, sepsis or septic in abnorma
pregnancy |ike pre- use NWF factor(s) or NWPF fraction(s) (e.g. NWPF-3.2)
as a treatnent. Qur experinents also shéhed that NVPF (NVPF- - 3. 2)

i nhibited septic shock even 30 h after shock induction, this shows that
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1402-1411) RhS6o Sl @ odRdEnBpaasbileneheAVasE DrPdWEg Tfends in

Endocri nol opgtanddyki abeldmednds dd8of48d), veR NBEWASNHE Hetld Qdte
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D fferent fﬂﬁﬁﬁeﬁ%ﬂf%édEﬁﬂgﬁbéggkggtfiéHbHQ££§COEQeghd/or with
additional glycosylation poésess among other anti-
diabetic and anti-chronic inflammatory activity.

In short, the invention provides among others an
lmmunoregulator (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, Endocrinoclogy 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 IT

Materials and Methods
Gel permeation: We fractionated commercial hCG

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



ni cked fragnents, beta-core fragnment and multiple isoforns of hCG have
been reported in different tissues and body fluids (Journal of
Endocri nol ogy 161, 99-106; Endocrinology 129, 1541-1550; Cbstet. Gynecol.
77, 53-59; Journal of Biochem stry 107, 858-862; Cbstet. Gynecol 80,
223-22B; Endocrinol ogy 133, 985-989; 129;; 1551-1558; 130, 2052-2058;
Journal of Endocrinol ogy 135, 175-188; 139, 519-532; Ml ecul ar and
Cel l ul ar Endocrinology 1.25, 93-131) Since all comercial hCG preparations

are derivedy.f{ L RFRENANGY #51 NN dye ORESA NSHi héeranPhCeakdiwm product s
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that NWPF-K activity rese | - Slaralkg, t 1 NVRs Kbriagt i vity
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I'ne, pos y d

preparation and 1n ur , SI efive fromthe action of cterizal
prot eases. luheadhneentramedeirsse dseeanrisfomtr it s g?é??gn of
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column in 50mM ammonium bicarbonate buffer supplemented
with 5% methanol. The separation range for column were
5000 - 1000 Dalton. Sample load volume was 7-10 ml. The
flow rate was 3 ml/min for 250 minutes. External
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
of sodium azide was added and the pH was adjusted to 7.2-
7.4 with sodium hydroxide and allowed to sediment for 1-
hour (h) at room temperature (RT). Approximately, 75% of
the supernatant was decanted and the remainder close 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.
PXCO10C50) with a 5 kDa cut-off. The final volume was 150

ml. Urine from healthy non-pregnant women, and from women



breakdown products of NWPF-K share activity with NWF- 3.2. This NWF-K
peptide |lies between two beta-core fragnents (bG 40 and b55-92) and
partially derived from beta-core b55-92 fragnment. It is possible that
there are also other single and/or double cleavage products of beta-core
fragments or of not yet identified betasgore peptides (like Medeiros et.
al. showed beta-core faction wth a unidentified am no acids) responsible
for NMPF activity in hCG preparations and pregnancy urine. Breakdown
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mmL) in ammoni Um bl carbonate buffer. The separation range for this
colum was 28, G0 -irBo-gd| poaliSanpraon20 I00@dg @ Mgt evmdne

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/ml) in round bottom 96-well plates.
Plates were incubated at 37°C in 5% CO2 in air for 24hrs.
The proliferation was measured via ['H]TdR incorporation
by adding 0.5 mCi/well during the last 12 hrs in culture.
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, D4, F4/80, NK1.1, DX-5 and CD25. For analysis of
these marker FITC or PE conjugated mABs were purchased
from BD PharMingen. Shortly, spleen cells (2x10°) were
washed twice with FACS buffer and incubated with 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.



volume was 10-50 ml. The flowrate was 0.3 ml/mn for 25 mnutes. External
nol ecul ar wei ght standards were also enployed to calibrate the colum

el ution positions. The markers used were: aprotinin (6,500 Da) |,
cytochrone C (12,400) and carboni ¢ anhydrase (29,000)  In addition, the
concentrated urine (see urine purificatiipn) obtained from Pelicon system
was filtered through 0.45 mmfilter and 40,000 IU c-hCG (Pregnyl)

di ssolved in 50 mM amoni um bi carbonate were anal ysed on Shi nadzu HPLC
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t he super ndtestedashdecamntigd- @mdt&h&mmmefswfopephedpsecnpﬁtiat e
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to the rest Supernat ants.  The supernat ant out” 2 tre was
concent r at ede¥ e pePépimedn i taﬁézpprritammei ofitdetthy G@h@%’@ﬁeﬁrﬁpﬂhpéeﬁel l'i con

XL filter fﬁléﬁgoégreﬁ?hd Nee o@X@%yagiB aéMé Povel DBy €Hb-Of f. The

final vol une was rine fromhealth non 1Zregn ant wonen, and from
wormen 52 i rCewesilf pEsther Amesrdrapy é’@d’aﬁ?ﬂl%%% UPOF HRtiHe andi ¥B48E ( SLE,

Sj ogren) wefget!f8ghedrWbhl SR HeERRAGhaAS camNidenrde8beves ERgot oxin shock

model ;- For tggsggso%gﬁbgrgggglRotterdam. 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(1998) 76-81. At the end of each experiment,
the corcnary 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 wag 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.



BALB/c mce were injected i.p. with 89 ng/kg LPS (E. coli 026:B6; Difco
Lab., Detroit, M, USA). Control groups (PBS) were treated with PBS i.p.
only. To test the effect of NWPF, we treated BALB/c with a dose of
300-700 Ili of different hCG preparations ( P&3; Pregnyl batch no.

235863, P&25; Pregnyl batch no. 255957)4, With peptides (5 ng/kg) or with
different fractions (0.5-1 ng/kg) after tvvo hours of LPS injection. LPS
induced proliferation: In order to determne whether treatnent of LPS

i nj ect ed BALBE £, -8t C81We! hhasdichfircied ract) %&ntﬁ?@é' gstpe gemercial hCG
(c-hCG alter the proliferative res onse spl een cells, we al so
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I ncubat ed w ccording s instructions.
Her eafter, t@etb&pﬁ@menmaﬁlmwram% e@lmbmr seerdhd ey toFefer

(Becton D C&éﬁgn)NKB@éqqsow&fd fégeanac théhlocytes
characteristics, live cel wer e d ana Coronary Ar ery
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i nf | anmat oryoA8in G%e{ﬂhtﬁs aa%@k@cﬂaﬁfﬂ W&ﬁﬁﬁ’n{?ﬁt@@dﬁhﬁs Shagaseertain
cytokines llkelg ng%alcﬁgNgn 1%510 lowe£K§§ incubation with
streptavidin-conjugated microbeads (Milteny Biotech,
Bergisch'Gladbach, Germany) . CD4+ T-cells used for
experiments were always 20-95% purified as determined by
flow cytometry. For primary stimulation, purified CD4+ T
cells were cultured at 1 x 10° cells/well in flat bottom
96-well plates (Nalge Nunc Int., Naperville, IL, USA),
and stimulated with plate-bound anti-CD3 mAb (145-2C11,
25 mg/ml), anti-CD28, and IL-2 (50 U/ml). For
differentiation of Thl cells, anti-IL-4 mAb (11B11; 10
mg/ml) and IL-12 (10 ng/ml} were added to the cultures.
Unprimed cultures contained only anti-CD3, anti-CD28 and
TL-2. All doses were optimised in preliminary
experiments. After 4 days of culture, the cells were
washed 3 times and transferred to new anti-CD3-coated 96-
well plates and restimulated in the presence of IL-2 (50
U/ml) and anti-CD28 {10 mcg/ml). Forty-eight hours later,
supernatants were collected and assayed for IFN-gamma
production by ELISA as readout for Thl polarization.
Cytokine ELISA: IFN-gamma was detected using
monoclonal anti-IFN-gamma antibody (XMG1.2) as the
capture antibody and revealed with biotinylated-
conjugated rat anti-mouse IFN-gamma monoclonal antibody

(R46A2) . ABTS substrate was used for detection.



(reactive oxygen species) have been inplicated in irreversible nyocardi al
damage produced by prol onged episodes of coronary artery occlusion and
reperfusion in vivo that |eads to ischaem a and nyocardial infarct, we
tested the cardi o-protective properties of peptides in ad Ilibitumfed nale
Wstar rats (300 g). The experinents we¥e perfornmed in accordance with the
Quiding principles in the Care and Use of Aninals as approved by the
Counci | of the Angerlcan Physi ol ogi cal Society and under the regulations

of the Aninal Fé3ComAtTR BicTRlatRasheE-wnlver sFaycRot B8A@am Shortly,
rats (n=3) M@E:Qot%fs%blﬂl' @ﬂei%lé%é@a?ytﬁfaég | oped: By bﬂékl < ,of

pepti de trest ment (0 in 10 mnutes. Five m nutes ter ‘conpl etion

of treatmen fs wiSs J’B?E%t%?ia'f%da‘ﬂ@@ - E%‘i“@ﬁaﬁ?eﬁﬁ-tféﬁy CEEHIFS on
(CAO. In thﬂthh&ﬁﬂésTWXMGBS2QﬁSG@gmlﬁtélﬁﬁﬁédaﬂﬁ|PBBrﬁﬁHe@ﬂaﬂﬁﬁ:g%

m nutes i of tlde ng/ f ol | owed 120, _m nutes of
r eper f usi on ( \Ig% Eiggh"ﬁm (5‘817363 Ipnf é‘l’ﬁl’F%s""%%/l% 2desBPFbed
i ndetai |l i n0CakdB&Ras dulEF% T&eemﬁzm)3&ﬁdQBB¢cKéd8&ltAtPBBe end of each
experi nment, rLery re-occluded and was perfysed with .10
m Trypan BF uégigﬁ%gﬂﬂ%§¥%%;%h%ﬁi%%$ . 59¢8 E?@Pﬁr?ﬁBrengpﬁhlI?“berfused
nyocar di um 8&rkrbesldngs desampbes dhe standsadsedeareadded ksid (AR). The
heart was “ﬂﬁ&:% WGl Cééﬁ'ﬁjﬁ?\ﬁ@dc 6r Qtfeélstcishrg‘)f i1 %‘é‘”om apex to
c ven frd the

base. From ea slice, e was~ rFenove | eft
ventricle whSTEEFAGaHES ntﬁl@ﬁ@aﬁRJancplafe% ewarai wgshedf andentricl e, using

ot o-sur gl sabrachasaich dlieedRuRSnt D6} 0 WHetedshalQxieh n STC N LT o

-Blue --Tetrazolium (S Chem cal ng pe Sor ensen buffer pH

7.4), whi ch™SE4d \ﬂr{dallrt?%%%"ee%@‘ﬁ@%ﬁﬁtl@évésc |M%ﬁ‘ét‘é@l51t11§§ue

unstai ned. Atteptbhddi-Betediddiea (1Asonagiisekal egdabkamyt he
noni nfarcteg area, the dlfftaTQ;é§t areas of the i_ vvere r|ed and vvel ghed

separ at el y. TBRUPRESSGATS e TR s P asURRt cURBage 8fi tRE=RX 1 Control
rats were theat pdatietish wel® WWNOEhek patd nelnd Sredlét i oravad MOBugildeedt the age
of using 2,2'-azino-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
solid-phase synthesis (Merrifield, 1963) using the
fluorenylmethoxycarbonyl (Fmoc)/tert-butyl-based
methodology (Atherton, 1985) with 2-chlorotrityl chloride
resin (Barlos, 1991) as the solid support. The side-chain
of glutamine was protected with a trityl function. The
peptides were synthesized manually. Each coupling
consisted of the following steps: (i) removal of the
alpha-amino Fmoc-protection by piperidine in
dimethylformamide (DMF} (ii) coupling of the Fmoc amino
acid (3 eq) with diisopropylcarbodiimide (DIC)/1-
hydroxybenzotriazole (HOBt) in DMF/N-methylformamide
{(NMP) (iii) capping of the remaining amino functions with
acetic anhydride/diisopropylethylamine (DIEA) in DMF/NMP.
Upon completion of the synthesis, the peptide resin was
treated with a mixture of trifluorcacetic acid
(TFA) /H20/triisopropylsilane (TIS) 95:2.5:2.5. After 30
minutes TIS was added until decouloration. The solution
was evaporated in vacuo and the peptide precipitated with

diethylether. The crude peptides were dissolved in water



8-10 weeks with PBS (n=3) or peptide 1 (VLPALPQWC), or reconbi nant hCG
(rhCG, Sigm) and rhCG in conbination wth peptide |I each with 10-40 ntg
i.p. for three days. |In order to determ ne the effect of the treatnent on
Thl polarisation, we isolated CD4' cells and performed Thl polarisation
assays as follows: Purified CD4+ T cells fromthe spleen were obtai ned by
negative selection due to conplenent dépletion with antibodies specific
for B cells, NK cells, nonocytes/macrophages and granul ocytes. Cells

were further purified,usjn netji¢c activated cell . sorting with a
cocktail d'%~Hbmgimbt e%ng?ﬁ%ékéﬁai ¥t TeEST RS -Phess NI and coo,

EQ||OMﬁd bgdﬁgaﬁﬁ§ﬂ§§l%&ﬁh%dsb%g@maubgkapﬁgﬂkmmﬂﬂﬂLﬁ)JﬁHmefads (M1teny
i ot ech, er gi scl adbac [r : +_.T- se r i

exper i ment S HRRYEEBH: QEQ%uBUW %é&ca%&ta&gréﬁe@ er))?( d?f@wmm) g

cyt omet ry. Hart jun neyyteht ngkatiient pysickredf ODA#® TTFXeln swakeer et ur ed
at 1 x 105 l'1s/ | d at _bottom .96-vell a ( lg u nt.,
Naper vi | | e,(%e’L,artﬁg%',l"gﬁ#\s Pt é}g‘é‘{}l\%ﬁl epl(&oﬁ)béﬁtﬁa %\érj?'i ‘?:b%‘w ﬁéﬁé (

145-2ClI |, &5Ifpin) , abanrbagb2gwasadetieicted (@m)/¥R0-37¢Fgprm. There

differentiat]i | e . I - g‘nﬁ% 1E311; . and
IL-12 (10 %%;%% C?I%%%e%g(jégagég%es%ltéﬂ es. edUnprl np%é&:h(?tgﬁp}é'?;cont ai ned
only anti- @81 LOGWt i lCOr8nukgs LPO%. A Aol lgwess Mierkingay nwsadippt

prelim nary_£ypesi N5 mAhhekst #8YS pborQUdding.pATe &6 | $LEREPo . Weshed 3
times and transferred to new a nti-CD3-coated 96- welolné)l ates_and

restimul at L mEEeheS prRsEpsdord by- 2ipsgr gmadieningl bt neppEe - (The

or | i g o e e ot Thi ool ar zation.
Q/O{ oki n egET_CP"S?\t?pOIP F@b‘&nﬁﬁa\’é’%ét&@?eé’tsr’éﬁruﬁe%‘c‘?fi)r%’é‘?%ﬁggeg?}:tz ?bba -

- | FN- gamme. @ i boslyihiXyOIFR) was eRehatweidl raeyzainis th aslyetaade r byeal ed with
(Rion2) . - RO v e bt R Bk Ror da o rioh AL ar RarPaR micr opl at e
s (96-wel | spedahcOne8Ok2]I) Mior eresttkl fBiraxi Mle Asbagte®|wre, Becton
[]Ckinson’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, orxr
bred at the Erasmus University Rotterdam) were immunized
with 100 mcg of proteolipid protein peptide 139-151 (PLP
139-151; H-His-Ser-Leu-Gly-Lys-Trp-Leu-Gly-His-Pro-Asp-
Lys-Phe-OH; obtained from either Peptides International,
ILouisville, KY, or TNO Preventionrand Health, Leiden, The
Netherlands), emulsified in CFA containing 4 mg/ml of
Mycobacterium tuberculosis H37 Ra (Difco, S8t. 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 1.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 cf 0 to 5
with graduations of 0.5 for intermediate scores: (0) no
clinical signs; (1) flaccid tail; (2) mild paraparesis;
{3) dual hind limb paralysis; (4) wmoribund; or (5) death
due to EAE. Starting from day 7 post immunization, 60-F2
or 60-F3 fractions (20 mcg) from c-hCG (10,000 IU) in a

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



Oxnard, USA) were coated with | FN-gamma specific capture antibodies (XMGL. 2
, 5nmg/m) diluted in PBS and stored at 4C for 18 hrs. After coating,
pl ates were washed (PBS, 0.1% BSA, 0.05% Tween-20) and bl ocked with PBS
suppl emented with 1% BSA at roomtenperature for 1 hr. After washing,
sanpl es and standards were added and iréubation was continued for at |east
4 hrs at room tenperature. Thereafter, plates were washed and
bi oti nyl ated detection anti bodies were added (R46A2, 1 m:g%&ﬂ) .and

[

i ncubat ed overhpght attacnafet €RYwaSRIRG ol SHSEHWRAi hrpe yaseé (1/1500
di luted, Japkgognilmmunoresearch, VWest Gove, PA USA) was added. After 1
hr, plates were washed and the reaction was visualized using

2,2' -azi no-bi s-3-ethyl benz-thiazoline-6--sulfonic acid (ARTS, 1 ng/m,
Sigma, St. Loui speM+YSA). Optical density was neasured at 414 nm using
a Titertek Miltiscan (Flow Labs, Redwood City, USA). Peptide synthesis:
The peptides wer8epr ppamedtbhyn sdl udipltased aniesicigaMhEGfiel d,, 1963)

using the fluorenyl.neth b Fnoc) byt yl i -has met hodol ogy
(At hertonr pli@@g%a\%mlgﬁl?-%x%ﬁi%r%#fﬁ 1I§?I oa{rr?%g%llﬁgi %L%%grgl %g 1991) as
the solid ?_ﬁ@@@htanc}h@riirﬂzem@lai I r 229t ighri tosd Nen VIBSLOr etecked eniutipreed rityl
function. e p%%tl des vveren%%nt esi zed ﬂar@aﬁlil . _Each coupling consisted
of the fol | BhfHgSECefd? B nuﬂﬁeeofsef &~ -Gt phas ani A6 Enoc- prot ecti on by
pi peri di ne Epactiieei=dd,oratam fteact(iVF)1 ({6 0A €blpl whicbf eftisenoc ami no
acid (3 eq) with diisopr. |_car bodi.im de. Qel/l=4h 0X Nzt r.j e
(HOBt) in DREPREFELHYI fwo‘(r%}r%%noglee )‘gefﬁgl% %fapﬁ%cr}]g%g?’t }#g%r éE(r%taiu}r]i’iﬁﬁ:g{ ani no
functions weflht esc efdperarhdr iviecl didl soptapyvei syt aheieeeDl EAS i n DVF/ NVP.
Upon conpl et | of e Sy hesd Sea tHE Pepdide=s eshpavasr1tr eatted with a

m xture of ELlrol Iauc}r]%%det_l c acl dsm( TFA d/%EZO’ t r?i so%?%pyl Si F/;ne TI'S)

95: 2. 5: 2. 5. mAflee e wakalttes< B walherrl et Rt 1 PR 8e W EFor&S Gt The

sol ution . wWas @YRROrALLd ity Vaesea: aisk hecpeptide precipitated with
di et hyl ether. The crude peptides. vverfe di s}?ol ved in water 56 .
In addition, urine from healthy pregnant women 1n
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 c¢-hCG and urine from healthy pregnant
women in their first trimester of pregnancy.

survival curve: To determine the effect of high-
dose LPS treatment in ¢-hCG and urine fractions treated
mice, BALB/c mice (n=6) were injected intraperitoneally
with LPS {B8-9 mg/kg) and survival was assessed daily for
5 days. In our previous patent (W09359617) 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-1lkDa, and 60A-F3 which elutes apparently with
molecular weight <1kDa. 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
fractiocns) . PBS-treated BALB/C mice succumbed to shock

between days 1 and 2 after the high dose LPS injection,



50-100 mg/ M) and purified by reverse-phase high- performance liquid
((:hromat og?aphgl ( RP- ﬂPLC). HPLC conditions were: colum: Vydac TP21810C18
(10 x 250 mm); elution system gradient systemof 0.1% TFA in vvat_er.v/v
(A) and 0.1% TFA in acetonitrile (ACN) v/v (B); flowrate 6 m/mn;
absor bance was detected from 190-370 nm There were different gradient
systens used. For peptides LQG and LQGVE® 10 minutes 100% A fol | oned by
linear gradient 0-10%B in 50 minutes. For peptides VLPALP and VLPALPQ 5

t 5% B. f owed ear dient 1% B/ m nute. The collected

;nr ggt |egns (\)Aé% h)ﬁégnttﬁ’ét“e&‘(%b %‘%cﬁ}e 5uhFebylivet ani davf bl.-mIevaporation
under reduccecutnprassuneoat A0 oA e a[:ﬁ:ﬂTHfS@Aﬂﬁzs thﬁe%édﬁmgggng%g-gagfleglsh

tate b tion times. qv um W ani o
?K/Ergkel I gl |1ﬁi§%e?at ga?oém (rgﬁoeooeqelda't é"%\?\?a e eohcEnt FasaBednaiiogophi i zed in
28 hours. I@ﬁnmdera_tlz_eﬁemmllqr ahduéldnw(@fﬁuggi?ﬁgeeégg%s t%%?{,lgﬁ‘gz?;ned
fromHarl a S
Rot t er dam) %m%]fzgéﬁ%%ﬁmt}%%g% e‘c{%aclr{ddjrhg?% % dt¥BF+ p?g opkoBErd VEdpt:i de
139--151 (Pt fn@gtlgmatad- I - CSer uzaméalcyﬁl L?:Sré’t Ptt@m\le&gfgh IsS\F;Ir IoI QSpk v
L Phe- O—l nt ernationa
O%ISTNO Pr event i on a d E]F%Ih Lel aen rilj' FRGTRET TIRERS  AARERSES & i n CFA
cont ai ni ng #edF nfiset Wém |Qfm}§tma;m¢y)sausdH3i‘1ﬁ%a (:‘Dbfnch.ea%:gyl_ow s,
MO .  di stirist- aaf; FORCIETR 'd%@%@dé:@h@&iuﬁﬂanglg' &Bgt

t in 50 ncl PBS
Pﬁ’:rfjglsiiatsl XI%‘?l‘i@gOWBB?dEF&tIeél Fert @i s sheek e&l¢@l(thWM Bi | t hoven, The

Net her | ands) m%méataasmwcom@@/ sucti@f t & ﬁ:?@k'“bé?&ggﬂ M ce

I ni cal

Syrpt oms. oA DeFesEof Bl dn (BEa Pt A5t 1S T TG beat ORB 8696, 5 for
i nt er medi attdregTor®s: ofOr)une adllrml oal cﬁygrfs Jﬂﬂ)cé;l;?ﬁﬁ]% t%?b(65§)%2jte:§%elhd e
o BAE o Be T i s LeBc B e e Diponbey Praoe ons
(20 ntg) frfgmqtm‘(lﬁr@oohea)lthy andmuaiuamd une wfiZd0Freh PBS was
injected | jpaifadde with autoimmne disease in their first

trimester of pregnancy were alive on day 5 (P<0.001).

However, some fractions which were eluted before

{Eraction 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 alsc 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: Visible signs of sickness were
apparent in all of the experimental animals, but the
kinetics and obviously 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



57 weeks at alternate day. Control mce were treated with PBS only.
Results Gel perneation of urine and conmmercial hCG preparation: c-hCG
(figure 16) and first trinmester pregnancy urine were fractionated on HPLC
system equi pped wi th GPC 60A columm. Three sel ected areas were

fracti onated, 60A-fraction 1 (60A-F1) l.ch elutes apparently with

nol ecul ar wei ght of >10 kDa, 60A-F2 whi el utes apparently with nol ecul ar
wei ght between the | kDa-|kDa, and 60A-F3 which elutes apparently with

nmol ecul ar ight clkDa. These fractio r.e f.est r for anti-shock
activity. | ]gﬁ%%’f?%n,prﬁg %%1 rcl)%lﬁlé‘:zaIr}tsj:noyl ;)l(r?j(%lﬁglncﬁg\/\]b%{%}ﬁ their first
trinester pnegmamoyne udiseafscommamemantialhdiGo fprepaxati@stehepr egnancy

W th autoi . dise | fr oA, oTal=Teld yere
anal ysed %&@%bcgé%e%ﬁ’@ggg% ulgr#n&%ﬁ ILﬁogﬁ%é%%c_t | oﬁﬁ)};@v\ere aelm%geg?est ed
for anti-shoskeadt thet gickinpgse Ueveadnd 180 sldithion c e o§FamB1ensSc- hCG
and urine f h : egqant i theldk fARStmbFt AESEOr whE

pr egnancy. éﬂ%l%ﬁ%ﬁg%ﬁgg To (f rmne the _effect_ofmhi gh- dgs"e\I LII%'S

treat ment i adwintetanedupicn T talorr thRAt VY SFF el - BALB/ c ni ce (n=6)

were injected i nprgpenekograld i) R (Pl db&Dow agilowsr vivahviads
assessed daily for® 5 days. |In our previous Fpé)atent éV‘DgQiiG 7 andFl nthis
pat ent appl PEEERBRAAESh&TFe WP THat M hr e ettt hr sﬁ\%@fg or
fr?CtiFnateﬁhéﬂ%ﬁﬁf(@%gﬁﬁiﬁﬁﬁﬂ dﬁ%%}?h?ﬁ%&ﬁc ?i@ée@eappa??attydmﬁtb{ |
mol ecul ar weij, of > , - i el ut es. a y .ol ecul ar
wei ght bet weh? BRE MEKBE 1BER, {%noc%%h-‘rige%?tﬁﬁﬁfggefsfggppa%ﬁf%%th

mol ecul ar waLghtysglkDaorAldol hgseupst {BBS) esexerereasteddwltbr PBSt i-~Hhock
activity and_they_all had antj;- ck. .activit S - lrowey:

nol ecul ar V\B:ngxt' q&t Wy E&aI%%L%rcgtlg%c%I%%%hwgtéBtéﬁeBE?ghbngpgc&I ar el ght
fractions) diPBrentedtdst BAtBATakieRs s(REGADBEeTBY $hbakchh®Pween days 1

and 2 after,the hi ghdese d RSP 8644 OR no. 255957) or with peptides
(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 vs
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 additiomn
of shock accelerating activity and visa versa.

These data are representative of at least 10

separate experiments.



58 with less than 10% of the mce alive on day 5. In contrast 100% of
60A-F1 and 60A-F3 treated mce were alive on day 5 (p<0.001), while 60A-F2
treated mce denonstrated only around 70% of survival. Since the | ower

nol ecul ar wei ght fraction had al so anti-shock activity, we fractionated
c-hCG wurine of first trinmester pregnancy, urine fromwonen with

aut oi mune diseases in their first trinmggter of pregnancy and urine from
heal t hy non-pregnant wonen on &5 superdex columm. Al 100 ml fractions
were tested for anti-shock activity. PBS-treated BALE/ c m ce succunbed to
shock betwe8mblaayis. | and 2 after the high-dose LPS injection, with | ess

t han 10% of Twste salbatenrore day 5. I n contrast, 1@0%udvivrg. 1w cerimreat ed
with c-hCG (HRSSt trinmester pregnancy urine fraction V from healthy

i ndi viduals or urine fromindividuals wth autoiommunadi seese im2their
first trimester of pregnancy were alive on day 5 (P<0.001). However, sone
fracti ons WEB&h were eluted before (fraction |oand 10 aaml after (the
anti-shock) fraction V (e.g. fraction VI) had accel erated shock and all
treated mi cEGZiBed even nmuch earlier (wWithin 24 hédrs 108t f0Geptde shock

i nduction) than PBS treated mce. In addition, the anti-shock activity of
fraction |1 PG/ V was inhibited by the addi ti 8800f & actddn 183 1V or Vi
in at least ratio of 1:6. This applied also for fractions obtained from
commerci al hCG preparations and pregnancy urine from healthy individuals.
Moreover, we have noticed that very less amount of anti-shock fractions
fromthe uffheioE pregnant individuals wth autoinmmne, disease were need
to inhibit ﬁﬁptl c shock in BALB/c mce. These wonen al so showed cli ni cal

i nprovenent "Pn the autBi9HRNEE di sease during pregnancy. Illness kinetics:
Vi si bl e signs of smkggLr were apparent in all_of the experinental

ani mal's, but the kineti"®ENObviously the sev8Pi ty%F s sttkness were
signifi cant y di ffere?.qq‘aéﬁ reat ment of BAL /8 m ce vg th LPS
gc} 00 6 0

(endot oxi n) and eithe mest er pregnanc

3 100 83 20 17
4 LGV 100 100 100 100
5 ' GVLPALPQ 100 100 80 17
6 " VLPALP 100 100 100 100
7 1" VLPALPQ 100 83 0 0
8 \{ GVLPALD 100 100 83 67
9 - VVC 100 100 S0 50
11 * MTRV ' 100 100 &7 50
12 . MTR 100 100 67 50
13 " LQGVLPALPQVVC 100 100 100 100

14 . (CYCLIC) LQGVLPALPQVVC 100 83 83 83



urine fraction V fromhealthy individuals, first 59 trinmester pregnancy
urine fromindividuals with autoi nmune di sease or comercial hCG
preparation the clinical synptonms of the LPS treated BALB/c mce did not
exceed the sickness level 2. In addition, these fractions even inhibited
the synptons of shock and nortality when adm nistered 32 hours after LPS
i njection. Peptides data (NMPF): The tagye bel ow shows survi val

percent ages of mce over the tine period of 72 hours. For the LPS

(endot oxin) nodel, BALB/c mce were injected i.p. wth 8-9 ng/kg LPS (E.
coli 026: Ba,Lfgo Lab., Detroit, M, USA). Control groups (PBS) were
treated wt i.p. only. W treated BALE/c nice with a dose of 300-700
|U of diff é@@Negngggeparations (PG23:iPree@k dftedt no. 235863, PG25;
Pregnyl batch no. 255957) or with peptides (5 ng/kg) after two hours of
LPS inj ectighgyThese experiments showad (table 1.) that peptides 4 and 6

i nhi bited shock conpletely (all mce had in first 24 hours sickness scores
not higher ghap 2; shortly thereaftershey recovered conpletely and had

si ckness scores of 0), while peptides 2, 3 and 7 accel erated shock (al

m ce had i nphhast 24 hours sickness scores of 5 and nost of them died,
while the controle mce treated with LPS+PBS had sickness scores of 3-4 in
first 24 hoyrppapd they died after 48-4hours with sickness scores of 5). In
addition, peptides 1, 5, 8, 9, 11, 12, 13 and 14 showed in nunber of

di fferent expenrments variability in+effectiveness as well as in the kind
(inhibitory vs accelerating) of activity- This variability is likely

attri but abl vapaLPhe rate of breakdownt+of the various peptides, and the
different effects the various peptides and their breakdown products have
in vivo. SiALPALPO the above nentiofted shock experinents with fractions,
the shock inhibiting activity was inhibitable by the addition of shock
accel er#ti nyL&E&APW ty and vi sa versa.*These data are representative of at

| east 10 separate experinents.
VLPALAQ +++

shock accelerating effect

LACY +++
LOAV +4+
15 VLAALP +++
VLPAAP F++
VLPALA +4+
VLPALPQ +++
VLAALPQ i

20 VLPALPA +++



60 Table 1. Test substance % SURVIVAL IN TIME (HRS ) PBS 0 16 40 72 P& 3
100 100 67 17 P& 5100 100 100 100 100838383 PEPTI DE SEQUENCE NO.
VLPALPQVWC1001005017 1 % 2LQGVLPALPQL006700 3LQGL00832017 4LQGV100100100100
5.: GVLPALPQ1001008017 6VLPALP100100100100 7VLPALPQL008300 8 -1
GVLPALP1001008367 9VVC1001005050 11MIRV10£21006750 12MrR1001006750
13LQGVLPALPQVVC100100100100 14( CYCLI C) LQGVLPALPQWWC100838383

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

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

Figure 1% 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 proliferation was alsoc 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, splenocytes from LPS
treated mice have a greater capacity to proliferate in
vitro as compared to PBS treated mice (figure 20). On the

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

(Figure 20). No differences in LPS induced proliferation

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

Figure 21 shows the effect cf restimulation of

splenocytes from in vivo treated mice with different



61 Table 2. SEQUENCE ID: LQGY AQGY 5 LQGA VLPALP ALPALP VAPALP
ALPALPQ 10 VLPALPQ VLPALAQ LAGY LQAV 15 VLPALP VLPALA VLPALPQ

VLAALPQ 20 VLPALPA anti-shock effect +++ ++ ++ ++ ++ +++ shock
accelerating effect +++ +++ +++ +++ +++ +++ 62 In table 2 we see the effect

of ALA-replacement (PEPSCAN) in peptide LQGY, VLPALP, VLPALPQ in septic
shock experinents. W conclude, that thé3change in even one am no acid by
a neutral am no acid can lead to

doses of LPS in vitfo. These data are also consistent

with the above mentioned proliferation data. In these
experiments restimulation of splenocytes from mice
treated with peptide 1(anti-shock activity), c-hCG
(containing anti-shock activity) and c-hCG-V (anti-shock
fraction from c-hCG) after the septic shock induction
showed higher capacity to proliferate as compared to
LPS+PBS treated mice. On the other hand, splenocytes from
mice treated with peptide 2 (shock accelerating peptide)
showed the same capacity to proliferate as compared to

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

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

All together, in vitro stimulation of splenocytes
from BALB/c mice treated with LPS and peptide or fraction
with anti-septic shock activity decreased proliferation
which is associated with inhibition of septic shock in
vivo with these peptides or fractions. On the other hand,
in vitro restimulation with LPS of splenocytes from in
vivo LPS+anti-septic shock 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 CDBO
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+L:PS group, while no effect

was observed with peptide 7 in shock experiments. Figure

24 and 25 shows septic shock inhibitory activity



different activity- So, genomic differences as well as polynorphismin

t hese peptides can regulate the i mmune response very precise. Derivates of
t hese peptides, for exanple (hut not limted to) by addition of

non-cl assical amno acids or derivatives that are differentially nodified
during or after synthesis, for exanple benzylation, am dation,

gl ycosylation, proteolytic cleavage, |i%kage to an anti body nol ecul e or
other «cellular ligand etc. could also lead to a better effectiveness of
the activity Since MF is one of the major inducers of sepsis, we also
restimul at eéle?ﬁte]e‘fﬁ‘t'c%ﬁ%zgpoﬁpﬁéﬁtlﬁf&e andy iU hires i td ¢@Blenasitro and

t hen nmeasur edbnidia-dd Fpreodacizans psFicd-8 <P 1 hats i VO t ment
wi th LPS increas de F.production_as conpared to PBS t%ieélatt\é[hgmn%ésgﬁhi | e

Peptide 1 tP&a edrCPhe Iheeklendddgusie i2fi tieesl ineFepsedueithn
(Figure 19) ef f . ctiQn_.was foyund inmce treated with
Peptide 1 alsg%;1 t h%gc_gcghnlo%ﬁf)ﬁégs etélc CoIty of e THEN9SS | HeEQdi ti on,
LPS resti nBPgesyast cin fierat pohivatiehsofsBidioed ife/Sp! enodytBs from

pepti de 1 apd=G+h f ' - : t mce- Thesg. data
showed thatﬂ fS t gr_g%f éé%%ﬁ%?gngag?ﬁ%sgﬁﬁ%tﬁﬁg’a ag%lcg}nlot tg‘ge??b‘ﬁ?LPS
treated m cé’hdFéTMuReattr2ehpatint §d€s tionl | decas@sa i1viNkDb. Ascebhpar ed

to PBS tre ) lgure 20). On.the other han spl enocytes from
L Psepept | qangoRetl d e E0ber i blGwad BRor0RaH ATRA TRENETEapaCi ty
to proliferatl &&<enphmetbtdde hei tRSstpedtedhoekt relhifiatry Fi gure 20) .
Wth PBS. paptidatioe i GatbtFey L8 Bndiirg Srolpi L ile die cditant
restimul at i‘ﬁﬁ_soifo_usﬁ @fdan dsreaonent viivb theakedcuederwitingli f f erent 63
doses of PRt Mty ariThgse S} e akagagATLALEY optoth 4 e abote

nment i oned pr‘%iferatlon dat a. s restinulati

spl enocyt esCF+of WEgEeT)r M Phvervedprite senhir sbookk iadtibdittody c- hCG

as well as shock accelerating 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 bicactivity: 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-hCe-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 bioactivity and they do not bind to
LH receptor, nor that they disturb the binding of hCG to
the LH receptor.



(containing anti-shock activity) and c-hCGV (anti-shock fraction from
c-hCG after the septic shock induction showed higher capacity to
proliferate as conpared to LPS+PBS treated nmce. On the other hand,

spl enocytes from mce treated with peptide 2 (shock accel erating peptide)
showed the same capacity to proliferate gs conpared to LPS+PBS treated
mce (figure 21). In this figure it is 1nportant to notice that the
kinetics of the proliferation of spleen cells frompeptide 1 and c-hCGV

fraction treated nice were the safe A4 dhesstdiss jpaten t (WOSPSHELALI on of

spl enocytes frofYBAPBPE m'Ce treated with LPS and peptide-offEaghion
vm'pt h an%/i - sget havehetiowac tihatt yridie rléh%\’\%?eﬁ ol %ﬂ‘r%%“g%l Qﬁmﬂi Eéﬁ?ﬁ“i&ggﬁt

associated w th _inhibitio Septds whegkahtoimivoe wit sezheSe Peptides or
fractions. Fg}&t ﬁ?agt eairl%anan%,o

In vitro restimi ati k LRScaf
spl enocyt estésbrd whetiher Lo Tekepri r sﬂ%@hgc%?gf%&??eat ed BALBI ¢
mce incr egagld 219 er A ops Whb £hc i sca@sandi Biedt werhmeRESL nhi bi ti on of

septic shoc ow cytonetry: flow cytongetr. Sirp10hct3pligRacytices from
treat ed BALBregmiaey eyektedc#hat e Eesge%%érlngﬂgjﬁgck i n%gi tory and septic

shock accel ﬁ%@;té%gi i fiect Beg0os0R BB erlewidel anchdpatiepast fF@Fftrern of
surface makérs of the spl een cel|s: Fi %ng 22:3hews t hat altdre tsteied

i nhi bitory assdtvias &C‘@C-F?:G,exﬁﬁkt F&8 17 "péptide ,andqp g

i ncreased t ReyeXpI@s Sk OBhok0ACE8) rhElecang GRACEEY T A5

v

as c]b(?rapar ed to
PBS+LPS cont r ol roup, eas iRt was erniachtvii o, pRpyure 7
whi ch accel &%%s&ﬁ%cﬂ?&%ﬁ%ey?ﬂgﬁg%d é%gltgr eased nunber _of_CD19/ CD40
cells in thg;%gggg pf, BN ele rienkiabi terderaet iivittibds i nph et B PBS+LPS

group, whileho efrect was observe i th t | o [ dbrdoekopx peithent s.
Figure 24 gcb@scthons fegmd E’é?&c%q\%nrﬁ%l%[%égﬁ

ory activi t@/ 64 deac Lév?hgs
B220 posi t i Vigyang3F4L80cp9Siday etel laslcrwe, corped et CHHEEPESPLPS (reat ed
groups. Wil e the nunber f a ti\ﬁ{oq:q{%igh Cehd Scdifilb-pusieids) okereCG
i ncreased wi ¢dllsepdcc ‘39%@1?9 | bitory activities. No differences ygre
and 60A-F3(c-hCG) (figure 32). Similar resuits

with the lower molecular weight fraction 60A-F3 of first

trimester pregnancy urine (data not shown). .
We also stimulated spleen cells from these treate

mice with anti-CD3 in vitro and then measured the IFN-
gamma production at different time points. Figure 33
eatment with ¢-hCG and its fractions
{(IR-P2) inhibited the anti-CD3

shows that in vivo tr
60A-F1 (IR—Pl) and 60A-F2

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-CcD3 stimulated proliferation studies showed

that anti-CD3 stimulated splenccytes 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 higher capacity to proliferate as compared to
the PBS treated control mice (cTi), while GDA*FB{Ig-PB)
in combination with rhCG cauced the same decrease 1l
proliferation as c-hCG and 60A-F1 (IR-P1) (figure 34).

Moderate effect was found in the anti-CD3 stimulated



observed in the activation of B220-, P4/80- and CD4 positive cells with
shock accelerating activity (peptide 7) (figures 24-26). In addition,
decrease in Nkl.1 cell nenbrane nmarker experssion was observed after
treatment with LPS and peptide with septic shock inhibitory activities as
conpared to PBS+LPS group, while no effect was found after treatnent with
shock accelerating ' activity (figure 2¢) An increased nunber of Dx-5 (pan
-NK cells marker) was observed with septic shock inhibitory as well as
shock accelerating activity (figure 28). These results suggest that the
septic shogkalifidratoiynacti ¥pl gnooygbt eceorsnel-ated: weihefhRogeact i vati on
of macroph -cells, increased nu actd vat ed + T.cells and
Dx-5 NK cel gc,se'\/\haglhlqréﬁ[%ﬁigewﬁca ﬁ8cge§é§8§|b§ﬁ’1§t ier#d%/e %t?%?PEéﬁﬁePat es

Wit h i ncredSedambiyet bénaefthatkdG Br- FhiKdd&lfles-efract dvaghanIand nunmber of
macr ophage - +PBS) .. h | oactivity: hCG binds
to a LH re?gpl)lﬁ)ar %ddrlc?ﬁ%%ﬁegggpgﬁgﬁ}ggs!rggﬁ'gﬁghW?A%?g%v%‘ét Téjt:‘FHy’ned whet her
pepti des 1tiEre) wes aml ewresbecof al Filegghmaaptiodioickon f faohiionndehCG V
coul d bi nd Tt 1d+ecept a h{G, 1. bi dAd ty. A shqws
Chat hoc e HELOERR f6n A00aR00 ERSTIRERDPRBELAL 1Y (T TSP 33

dose- dependeltCe |HGHer 632 BTV t§S GRMPArRd &Pf GRS wWA20 obgdmidd in

| uci f er ase vaitlievitdhe Wity PERERISE IThZ, c4116 a8d |l TO! Lyl B%ol@%leght
P T

fraction c-h (figure 30), Moreover addi tion of tide 1, 4, 6 and
fraction c¥i &}ien CgCEW‘b?%%@ﬂc%f oFhR@rafspeatd dootl shbwafmbtt on

| uci f er ase Faettihdrimonendussl dobEEest Sebh pEpgiEe 31)and hasezdataashgw t hat
t hese pept o not have hCG bioactivity and they

(des apd fr ctionﬁ- hCG V d ,

do not bi n%f' 0 ﬁ_}ﬁwer(ﬁc%pl?%?,eﬁo‘?aﬁ’ﬂﬁ%tfhw BF L i T HE AR IFAYPBFEACG t 0
t he LH r ecépt duhe6S PEIOR wppeed nenhisrol nmade PCEL) QUwHEle e ¥D8959614) we
have shown . Nl F a nd _dom nant. Thi cells are
associ at ed c&%%ﬁgdﬁlﬁé% %Cs%acgké‘g?%tﬁ?eg?gg ST oWer ol ecul ar
wei ght fraPtdidemagman as c-hCG and 60A-F1 and 60A-F2.

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

(IR-P1), G60A-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
w%th active NMPF fractions after EAE induction, lost less
weight than PBS treated mice. In addition, treatment of
mice with c-hCG and 60A-F3 fraction from c-hCG showed
less disease severity in EAE mouse model induced by
PLP/B. pertussis which is a chronic disease model for EAE
(MS) (figqure 36).

CAO model: Our CAOC data showed that 15 rats in
contr."e group treated with only PBS had infarcted area
of 70:i% (aveargeistandard error) after 60-minutes of CAO
followed by 2 hours of reperfusion. While rats treated
with peptide VLPALP, LQGV, VLPALPQVVC, LQOGVLPALPQ ,LAGV,
LOAV and MTRV showed infarcted area of 62+6%, 5546%,
5545%, 67+2%, 51+4%, 62+6% and 68+2%, respectively. Here,
we see that certain peptides (such as VLPALP, LQGV,
VLPALPQVVC, LAGV) have protective on the area at risk for



60A colum (60A -F3) of c-hCG and first trinmester pregnancy urine can
suppress dom nant Thi activity. To determ ne whether 60A-F3 needed an
additional factor, such as hCG to exert its full activity, we also
treated NOD mice with 60A -F3, rhCG and 6 OA-F3 in conbination wth rhCG
and then evaluated the Thi polarisation- Figure 32 shows that there was
noderate inhibition of | FN-gamma produdfion found under Thi polarisation
conditions with 60A-F3 (c-hCG and rhCG al one, while the outgrowh of Thi

cells was conpletely blocked with the c
60A- F3( c- hCopfprrgara - 32N aSiq%tllé’P'r@flﬂttléi%\g[f@q?o %WegG?‘ﬂggge | ower
mol ecul ar wep ght-ckeactirea ¢RA A3 Glonld risistdndemestlee pregnwasy urine (data

not shovvn) We al so stinulated spl ncellsfr e e with
anti-CD3 i nhaPrPshasd %ﬁs‘iﬁf gkg%&géoagfé??g%gattmgﬁf ferent

time point shaklegWif 13FemhionssHduH acttwlﬂwtxrea’tfmém WwWEt BSc iRECTAMRY t s

fractions 60A-FI (IR PI) and 60A-.F2. ( 2 | hgeaitioriddB
stimul ated FENPGESE 5o i o?e%ec} e"‘y%}]rir)o%jeeir-gfggﬁ %ﬁgytgaglg in 1 EN gama

product i on waptfided skidvwed hﬁ%andlsca@ﬁsﬁ% of nbaaafti 4r2rtr &4&t9™n 60A- F3

(IR-P3) i n conbl at i on b Op k Bkt ithe tadudidan  of
| FN- gamma ( ' a/73.\Lnt f%g@set i%t Jé% éroéljlg?eguﬁlloﬁest udi s showed
that anti - C@&;mdaft Mance sq;ﬂeqno@ﬁee%tf%nbikmdmzeg P&3CEY %‘uf 8- hcG, and

60A--Fl have,a § r?}eé CAR @ﬂ-éé‘t%ﬁ aRAOLhEgrake cerrtyity Gichidiguye 34) .
Furt her nore, spﬁ ocytes Trom 60A-F3 (1 R P3) and ﬁ?glgBtr%at eq: ce showed
a hi gher caﬂquem&%ﬁﬁmﬁeﬁﬁﬁl%sm%@ﬁ%ﬁreﬁot’omt & eated control

mce (CTL), &t—fi’» {EReR31avs gANMDnpatitantwirdl e HCG Waused the sane
decrease in pro@'%p |%n as ?h(% and 60A-Fl (IR-Pi) (figure 34)

Moder at e ef featthe@g@nsbanati RPEn818RRPECD3 stinul ated 66 proliferation of

spl enocytes from6CA-F treated NOD mce. Simlarly, we also tested the

effect of peptide 1l in conmbination with rhCG on T hl differentio n and
| FN - gama pr odRtFORSEHd™ proliferati on. W observed that

Human chronic gonadotropin (hCG) is the glycoprotein
hormone known as the hormone of pregnancy since 1its
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-stimulating hormone (FSH), and human thyroid-
stimulating hormone (TSH). These hormones are
heterodimeric, sharing a common alpha subunit which in
humane is encoded by a single gene and each having a
unigque beta subunit structure that confers hormone
specificity. Among the four related hormones, only hCG
and its close structural homolog, LH, bind to the same
receptor present within the ovary in females and the
testis in males. Human LH stimulates sex steroid
production in both male and female and thus, the
development of sex-specific characteristics. Human FSH

binds to the different receptors in ovary and testis and



there was an increase of |IFN-gamma production found under Thl polarisation
conditions with peptide 1 (27 ng/m) and r-hCG alone (25 ng/m) as
conpared to PBS (20 ng/m1l), while the outgromh of This cells was
corrrpletely blocked wth the conmbination of rhCG and peptide 1 (7 ng/m)
Furthernore, splenocytes from peptideé® and rhCG treated mice showed
a higher capacity to proliferate as conpared to the PBS treated control
m ce (CTL) g whil e $epti_de 1 in _conbination with rhCG _ caused the sane
decr ease in SProFiterabtofuaste NEES LORPBUA-FE AfRl BOALF2. femelgpaad

Figure 35 shayertheénethy wAlRAE ThRDGRurdmndisedy, Phiwkd XrsuHere, nae see
t hat the tred?t nment. o th 60A-F1 and 60A-F2 reduced the disease

f ce with
severity aLWeTtthd H@[rpa%&l e TERFCAIT 67 AR C VR BUBORSF3  treat nent
only del ayedredmonasil eofotrhetdhefasd.on SO0 ibdhatibh Heeds an

addi tional factor(s) from . 60A-F2. _-These result are also consjstant. wth
wei ght resJTq-tL\é C%%:b Vﬁl?r‘gﬁf:’éltﬁ’.lsl r‘r%’[eni%is&fei &,’O%}@é P¢ APRYLSHi-t h
active NVWPF Racenibns after BEAEvimadidtid amrdeosiineassionel ghtDj han PBS
treated mc itien rea nt. of mce with c- and 60A-F
fraction frgsrﬁlcl:@%%gf%hg\gmeg(:hl'e§ ”g“lag’eg’s‘?«?nsé%]eorm Q—‘qﬁtgj@;nﬁﬁs@ RoEers
i nduced by HLH/B: pertossral whpelr fiesmid ywhrfordyestdisedsecnogebwihr EAE
(M5) (figure-3.:6 ﬁﬁg | R %@ 1.showed that 15 rats in contr
7e group treat ed‘gl\;\nst oﬁ[lgegiBED%gdBi n arcEgc}iDea"rae‘a of 70-,-'%
(avear ge+st andar diC@repn}bafeen vegimtauds fofrmGAOedmtd vkl byn2uhdnes of
reperfusion (gMhide rabgetreated, wt Héal@il%t A& YLRALP 994 Q3V0 1 VLE@%EQ‘NC !
V and MRV showed in

LQGVLPALPQ LAGY, L anc farcted ‘area of +6% +6%
55+5% 67+270:9€ 514794 ; 6RiEheand 1688320  odespd@I Vel It PRS2 HeiBee t hat

certain peptdlesddste i ASth¥LBALRe oEQMmenVisPALPRWMG e £1AQY) have
protective qQn the area at risk for 67 infarction. 1n addition, peptide LQAV

showed snal I MSHSr cCRedPRRERABGY -i A s G itHSSa it Ih e ergmacity
haenor hagi ¢ dud aretetci dbesecar ent hessarripepticdes ddiadenthavenasti - septic

shock aCtiwf@&ﬂé‘ﬂggfﬁdéthégeko 9%&%@% hCG with intact polypeptide
backbone (hCG), heterodimeric hCG with peptide bond
cleavages it its beta-loop 2 (residues 44-49%9) (nicked
hCG) , hCG beta-core fragment which is derived from hCG
beta-subunit and is composed of residues 6-40 disulfide
bridged to residues 55-92 and containing trimmed
carbohydrate groups with no sialic acid, hCG beta-subunit
derived from dissociation of hCG (beta~hCG), hCG alpha-
subunit derived from dissociation of hCG (alpha-hCG). In
addition, thexe is a pituitary form of hCG and pituitary
form of an hLH beta-core fragment.

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

exposed to solvent and is easily cleaved by proteases)



to note that mce treated with certain above nentioned peptides showed

| ess viscousity of blood. Apart from inmunol ogical effect, there is a
possibility that these peptides have also effect on bl ood coagul ati on
system directly or indirectly and there a certain honol ogy between CAO
and sepsis nodels. So, in both nodel th¥ circul atory system plays an
inportant role in the pathogensis of the di sease. Di scussion Human
chroni c gonadotropin (hCG is the gl rote KngMinas sishke shor none
of pr egnan&ygssnlmcan fsioldrgeed b oh ¥ ‘Fﬁs Y‘F\e %(23|Q§£0 A Iﬂpre nanc Eiytests.
lts is pr %dﬁ V%é{a%ﬁ[é yni@k@ﬂagm@naycbyathéydévél 5B| ﬁ@;m"?ﬁlo%’r%})l ast
tissue whi econes’ t pl acent The npae ., s b¥@s2t0 nai ntain the
steroid seunmhmw)mnfﬁheaf’é%Fpﬁ ’I‘“ﬂ?gﬁﬁ] %derl ved fromt BTe] ovaria
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t hyr oxi ne which controls the rate of bodily netabolism Recently, after
solving the three-dinensional (3D) structure of hCG it has been shown
that hCGis a nmenber of the structural superfam |y of cystine knot growth
factors |ike NG, PDGP-B and TG--beta. HOg exhibits a variety of forns,
especially in urine (Birken, 1996; O Connor, 1994; Alfthan, 1995; Col e,
1996; Wde, 1994; Birken, 1993; Cole, 1993) It appears in abundance in
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explains the heterogeneity in results with commercial hCG
preparations derived from pregnancy urine even from the
single commercial manufacturer.

Number of studies have shown that hCG is not only
produce by placenta, but for example pituitary as well as
PBMC from non-pregnant individuals and male individuals
are also able to produce hCG. Apart from the possibility
that NMPF could be produce by placenta and by maternal
cells, it is possible that NMPF could also be derived
from hCG like molecules in the presence of various
proteases and its regulation might be also tightly
controlled by these proteases. Many proteases are shown
to be exist in human plancenta, serum and in other parts
of the body and one of their physiological roles could be
the production cf 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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In addition, in this patent implication, we have

shown that certain peptides (such as VLPALP, LOGV,

VLPALPQVVC, LAGV) have protective orn the area at risk for

infarction. In addition, peptide LOAV showed smaller

infarcted area but in some instances the area was

haemorhagic infarcted. These are +he same peptides that

nave anti-septic shock activity in vivo. It is important

certain above mentioned

f blood. Apart from

+o note that mice treated with

peptides showed less viscousity ©

immunological effect, there is a possibility that these

peptides have also effect on blood coagulation system

directly or indirectly and there a certain homology

between CAO and sepsis models. 50, in both model the

circulatory system plays an impertant role in the

pathogensis of the disease. In this CAO model we see 2

protective role of NMPF on wmyocardial infarction this

alsc suggest the same protective effect of NMPF in other

organs as well in circulatory related disease. Examples

of such diseases &are (but not limited to} cerebral

vascular incident (CVI), circulatory diseases of the



70 known as |R-P2 with anti-diabetic activity) does not posses anti-shock
effects and even in sone case it accelerates septic shock. So, it is
likely that indeed the peptides (table 1.) used in the septic shock nodel
in. conbination with above nentioned fragnents from beta-hCG have
anti-chronic inflammatory (anti-diabetic) effects. Sane is true for
anti-EAE activity. These various peptidgs act inconsert to maintain
henostasis in the immne systemand to prevent and control disbal ances of
the i mMmune systemlike in infections, sepsis, autainmune disease and in

| mune. Mediat di S8asRspa 41 B8V QSBRAMd [ RIRYS WP RALERELUGO959617)
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parts of the Vs and one of their physiological roles could be the
production of such i nmmunonodul ating peptides. Since we have al so observed
in our experinments 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
regul ati on of adoptive as well as innate imune responses (Saito, 2000) _

For instance, Nk cells have the ability to nodul ate cellular response of
antigen



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

popul ation. In addition the strong cytotoxic 71 activity of NK cells
especially pan-NK cells contribute to the inhibition of tunmor and tunor
metastasis without inducing significant toxicity (Arai, 2000). Such

I mrmunonodul atory effect is al so observegz by neutrophils which are

I nvolved in different pathological insults such as sepsis- Not only are
these cells crucial cell resistance and acquired popul ation which bridge

i nnate cel | wigghi-at exbdemage responses but they also play a role in driving
T-cell host responses directly or indirectly through APC agai nst the

I ntracel lular organism (Tateda, 2001 ). So, during pregnancy the cross

talk mediated by NWPF_ and hCG in the maternal _endocr] tem decidua
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smaller infargted area but in sone instances the area was haenorhagic

infarcted. These are the sane pepti des that have anti-septic shock
activity in vivo. It is inportant to note that mce treated with certain

t
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ertect,

i rmunol ogi cal ere 1S a possibility that t g@g pﬁgtides hage al so
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di sease. InNﬁ%@f ﬁ%ﬂ%ﬁ ﬁéggﬁé 8ppareﬁ%ly With RE1OASRDP wef%#ﬁ
between 2000-300 Da and NMPF-3.8 elutes apparently with
molecular weight lower than 300 Da (figure 2.). All

fractions were tested for anti-shock activity.

Figure 3: This figure shows that PBS-treated BALB/c mice
succumbed to shock from day 1 after high-dose LPS
injection, with lower than 10% of mice alive on day 5. In
contrast, 100% of the mice treated with NMPF from source
Pregnyl, or its fractionsNMPF-1 or NMPF-3 obtained from
GPC 300 A column, were alive on day 5 (P<0.00l), while
groups of mice treated with NMPF-2 from source Pregnyl or
Dexamethalsone (data not shown) demonstrated around 25%
of survivors. Not all commercial hCG preparations showed
NMPF activity; for example NMPF from source Profasi
showed only partial anti-shock activity (around 40%

survival) .

Figure 4: This figure shows anti-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 hre. 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



protective role of NWF on nyocardial infarction this also suggest the
sane protective effect of NMPF in other organs as well in circul atory
rel at ed di sease. Exanples of such diseases are (but not limted to)
cerebral vascular incident (CVl) , C|rcu1atory di seases of the 72 brain,
reti nopathies (such as associated with vascul ar diseases |ike diabetes),
circul atory di seases of pregnancy, thronbosis, atherosclerosis. Since NVWF

has a i munaogpgil gt or f. ve, ef f on e
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macr osphere GPC 300 A chromatogram of NVP (Pregnyl) sanple. Three
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h
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h

tested for amntr:sShock activity. Figure 3. This figure shows that
PBS-treat ed BALB/C m ce succunbed to shock fromday | after high-dose LPS

of the i ce TTA4FSdbw THRMER Frm SotFod oty te cBr Fef ot 100
fract i onsNVRFiona tofivRRE- 8 folpicailreld NVRITA 3 GP@ﬁﬁXNMPEeBumnfraeteoabive on
day 5 (P<0-QQéam ﬁ@thctive Pergnyl batgh (containing no anti-shock
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 poocled NMPF-3.2 and NMPF-3.3 fractions
from active Pergnyl batch (containing anti-shock
activity) . This figure shows that the ratioc between
fraction NMPF-3.2 and NMPF 3.3 is around 1:1 (see text).

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

proliferation.

Figure 2: 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 molecular weight
fraction (NMPF-PG3) from active Preanyl batch (NMPF-2G*)
as well as complete NMPF-PG+ are able to inhibit NMPF-A

accelerated LPS induced proliferation.



groups of mce treated with NWF-2 from source Pregnyl or Dexanethal sone
(data not shown) denonstrated around 250 of survivors. Not all commerci al
hCG preparati ons showed NWPF activity; for exanple NVPF 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 NWF-3 and "hereof derived NWPF-3.2 fraction
whi ch inhibit shock even after 24 hrs. and 36 hrs. of shock induction. In
addition in all mce treated with NWF-3.2 fraction alone, septic shock
was inhibited and they had sickness scores |lower than 2, while this
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Pergnyl batch (containing no anti-shock activity). This figure shows that
the rati o beigeer 1lPradttiien NPR3.chowel NORE-NBPB-Ksaareladates. 4PSsee

text). Figuege.7: This Higure shows macrosphese € 604 1 chigmat ogram of
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Figures 13-15: These figures show dose dependent (300 and
600 IU/ml) inhibitory effect of NMPF-PG+ on LPS and
PHA/IL-2 induced proliferation of PBMC isolated from
septic shock patient. Same effect was observed in medium

conditions alone.

Figure 16: This figure shows macrosphere GPC 60A
chromatogram of c¢-hCG. Three selected areas were
fractionated, 60A-F1 which elutes apparently with
molecular weight of >10 kDa, 60A-F2 which elutes
apparently with molecular weight between 10 kDa-1 kDa and
60A~F3 elutes apparently with molecular weight lower then

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

Figure 17: This fiqure 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 G2Z5 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.



show synergistically inhibitory effect on LPS stinmulated proliferation.
Figure 9: This figure shows NNPF-A (APL) accelerate LPS induced
proliferation, while this proliferation is inhibited by anti-MF and NWF
-G*. Figure 10: This figure shows that |ow nolecular weight fraction
(NMPF-PG3) fromactive Pregnyl batch ( NMPF-PG* ) as well as conplete
NVPF- PGT are able to inhibit NWF-A accelerated LPS induced
proliferation. 75 Figure 11: This figure shows that NWPF-PG (non-active
Pregnyl bat dgwrnel NVPFEAL or figucenbhoats amat( synergrsticaktyenitneiease LPS

i nduced proliferation [ NMPE- - PG* i nhi bits thi rol.Lferati on same as
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inhibitory effect of NWF-PG+ on LPS and PHA/IL-2 induced proliferation of

PBMC i sol ated from.,septic sho atient. e t . in

medi um con?idjtqlﬂ)%es %?bgiél?l%—i gﬁggr%ésh%ﬁfiss ?1 %gLura:gé{rgm%g@n%%:rggg%{ﬁé?g GPC 60A
chromat ogr amiofh GEPECG n Thi eecsekpltad carteas fivene LHS actéobatiedic60Aakd

whi ch elutes apparently with nolecul ar wei ght of >10 kDa, 60A-F2 which

elutes appdr eMEFILGF t FRPRTLEYI 5P REPSHE SE&edd T0F kER- S KERATRAGSB0AOF3

el utes appargiy lyramidy Rl eyl 8h ¥WREIBE He@WRlaridNenpledByt k| £hbact i ons
were tested for anti-shock activity. Figure 17: This figure shows &5

Super dex chridifiatrepbiofl an@CBPSTOONFE T datades! wekee cohPuetled [RFACti On
|-ViT) and l-ﬂ'h hd £ g%ﬂa%@f‘tf’eES %ﬁéi?@e‘}%ﬁtea%ts' RRek-astiyitye Epgure 18:
shows dex

This figure upe romat ogram of  first trinmester pregnancy
urine from hHesatsdi pchvrdlahgce. No differences in LPS induced

proliferation was chserved in mice treated with PBS,

peptide 1 or ¢c-hCG~V alone.

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

doses of LPS in vitro.

Figure 22: This figure shows that the shock inhibitory
activities (c-hCG, peptide 1, peptide 4 and peptide 6)
increased the expression of CDB0 molecule on CD19 cells
as compared to PBS+LPS controcl group, whereas minor
effect was observed with peptide 7 which accelerates

shock.

Figure 23-28: These figure show flow cytometry analysis

on splenocytes from treated BALB/c mice.

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

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



100 M fractions were collected (fraction I-VIl) and all fractions were
tested for anti-shock activity. 76 Figure 19: This figure shows that in
vivo treatnent with. LPS increased MF production as conpared to PBS
treated mce, while Peptide | treatnment after the shock induction

i nhibited MF production. No effect on M# production was found in mce
treated with Peptide 1 alone. Figure 20: This figure shows that after
restimulation wth LPS in vitro, splenocytes fromLPS treated mce have a
great er capédereyves, peddifterat eof papitide as, conpdy ed had PBSctrieat ed ni ce.

On the ot her~hapd,. _splenocytes fro + tide,1 and LPS+c-hCG V treated
i ce showedh%EFrgc%n %b&h%rryegaeprh%?t t%t?gr%fg?eah?engg ébfﬁ"fa?é & ©Fe LPS
treated contuolfaraec Netdififter eoRscd by ASCE ndusetds probuk-er atliyon was

observed in mce treated with PBS, peptide 1 or c-hCGV alone Figure 21:
This figure shows the effect of restinulation of splenocytes fromin vivo

treated mceigibl diff emant ridases MHoddSthae Vihe e FliaYr Rodrati s figure
shows that the shock inhibitory activities (c-hCG peptide 1, peptide 4
and pepti delBRiPifidPBasdd LAt daEee 37 ohuek 1 omgboung| sades &kl CD19 cel l's

as conpare C 4 . whe 1 par f bserved
W th pepti g‘%éga\%)ﬁlggkeggcg%{%telgf&gﬁd&% @?%3521 é% }élg%f)T gﬁsje ?:ggjﬁre show
flow cytonelepeanghydies then apigmeih est f Fon ceddsedaBACBMp leited.y Fi gur e

2931 Thesgr bLguke, SRAW AL BoG AN G NGE PLOE ohg gRA- RLIRUL/(H. Bl ue
cells and i'nduce "dosée-depénden ucitTerase activity 1'g. 5) i'le no
effect was observed in luciferase activity with peptide | (VLPALPQWC) ,
2 (LQGVLPA Q%J 4 I:%;\_/), 6 (VLPALP) and |ow pol ecul ar weight fraction
oGOV (11 BOPEr 3077 MIFESort L (DO of PRBpET Ge- 403 S gmug Aeg
fraction c-spCen¥cifelshe Hane BT enidfe ke at 86 Wi thnethsbowagkf ema-on
| uci ferase activity induce by hCGitself (fjgure 31%. ,
have a smaller cdpacity to proliferate 1n vitro.
Furthermore, splenocytes from 60A-F3 (IR-P3}) and rhCG
treated mice showed a higher capacity to proliferate as
compared to the PBS treated contrel mice (CTL), while
60A-F3(IR-P3) in combination with rhCG caused the same
decrease 1n proliferation as c¢~-hCG and 60A-F1 (IR-P1)
(figure 34). Moderate effect was found in the anti-CD3
stimulated proliferation of splenccytes from 60A-F2

treated NOD mice.

Figure 35-36: These figqure show the effect of 60A-F1 (IR-
Pl1), 60A-F2 (IR-P2) and 60A~F3 (IR-PF3) 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).



Figure 32: This figure shows that there was noderate inhibition of

| FN- gamma production found under Thl polarisation conditions with 60A -F3
(c-hCG and rhCG alone, while the outgromh of Thl cells was conpletely
bl ocked with the conbination of rhCG and 60A- F3(c-hCG. Figure 33-34:
These figure show that anti- CD3 stimnmulated splenocytes fromNOD m ce
treated with c-hCG and 60A-FI have d%snaller capacity to proliferate in
~vitro. Furthernore, splenocytes from®60A -F3 (IR-P3) and rhCG treated mce
showed a hi gher capacity to proliferate as conpared to the PBS treated
control mce (CTL), while 60A-F3(IR -P3) in conbination with hCG caused
the sanme decrease in proliferation as ¢c-hCG and 60A -FI (IR P1) (figure
34). Moder d&eABMBect was found in the anti-CD3 stinmul ated proliferation
of splenocytes from60A -F2 treated NOD m ce. Figure 35-36: These figure
show the effect of 60A-FI (IR Pl), 60A-F2 (IR P2) and 60A-F3 (IR P3) in
EAE nodel Y ndudése afypnpmpmpmxesulaton detidectbtdingble er d6risdidivirotnietaef f ect of

t reat nent i i - 60A- R3 . fraction fromc-hCG in EAE nouse
nodel induce%eﬁésﬁ%%e%ugﬁm%m@ﬁﬁ#?e %E&ﬁr&m ® groswsden abtlel for EAE
(MB) . 78 Ciphabiadentidakronipospion/Toined €@tiha bChrd;PRREIEROANAR) € OF
derivable from beta- HCG capable of regulating Thl and/or The cell

activity féil’s"t"ﬂ"é’producti on of a pharmaceutical conposition for nodul ating
a ardiuvascular or circulatory disorder. 2. Use of an inmunoregul ator
pepti do according to claim1l, wherein the cardiovascular or circulatory

di sorder is pregnancy related. .9. Use of an i mmunoregul ator peptide

obt ai nabl egor dgrj.v - abl.e of fequl atin | and/or Th2
cell activity fgjrbet'%te%g?gﬁductlgon 8?@%%?%&@5&?i°@‘%%8’%5@?ﬁ?%n f or
treating clhaohineseuibt enviedulotory disodderisqiregannicypelatedogul ator tes, nultiple
sclerosis or acute or chronic transplant rejection. 5. Use of an

i mrunor egul at ox peptide obtainable or derivable frombeta- |I1CG capabl e of
regulating Thl and/or Th2 cull activity for the production of a

phar maceut i_cal %orrp?si tion for Ereati ng aut o-imune di sease.
3. se 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 chronic inflammation.

4 Uso of an immunorogulator peptide according to claim 3, wherein the
chronic inflammation is diabetes, multiple selerosis or acute or chronic

transplant rejection,

A, Use of an immunocregulator peptide obtainable or derivable from beta-
HCG capable of regulating Thl and/or Th2 coll activity for the production of a
pharmaceutical compasition for treating auto-immune disease.

6. rUae-of an immunorogulator peptide according to claim 5, wherein the

auto-immune disrease is systemic lung orythomatosus or rheumatoid arthritis.



6. Use of an i mmunorogul ator peptide according to claimb5, wherein the

aut o-i mmune di aesaae is systemic lung orythematusu or rheunmatoid
arthritis. 79 7- "ilso of an inrrnunoregu]ator peptide obtainable or
derivable ronbe.ta- HCC capable 01" regulating T hl and/or Th2 cel
activity for the production of a |rhagpaceiitica] conposition for
treating allorgy d. Use of an i munor égul at or peptide according to claim
7, whereinhe t(add8r@Vini ém@( i.tic. .di sease. .9 e of an
i . munor egul at ar peS?iHgﬁﬁﬁﬁgrné°P§”§?L%§¥%€§]Féf PO He g capabl e
of regul at ilHg FAPSbIaRAraulathe Bel dndetTh dojl deainity fe thE Qebickiign.pf a

phar maceut i { L rtreatin n overly strong imune response

di rect ed ag??hgﬁ%&?”dg@%s&%g %bg‘ﬁi”!.m%@'?er%e of an i munor egul at or

pepti de according to claim9. wherein the infectious agent is a virus or
bacterium ] | . Uye of an inmmunoregul ator poptide obtainable or derivable
from beta- HCG capable of regulating Th and/or Th2 cell activity for the
producti ongof alUsgehdkrasaulinse ; EN . r i-n e- ecl anpsi a or
anot her pregnancy rel ated inﬁ%%g?gg ig%égaﬁpggfééﬁﬁkf2gh%éﬁng@%ording to
any of thedHrmvig aathma ohearseritic dadedse r eat nent conprises reg' ul aUng
relativo ratios and/or cytokine activity of |ynphocyte, dendritic or
-antigen presenting cell subset-populations in a treated. individual. 13.
Use according to claim 12 wherein said subset popul ations conprise Th].,
Th2, or. Dgl or@ﬁZofgeLls. 80 1.LL U. according to any of the preceding
clainms whefein t1HS ! PHAHEPERMaPPePtide ofimprtle o drivakia from beta-h a

target i ng H&Iﬁ)ipal:Bd:Jﬁheﬁﬁla@ing%ﬂ%d@ﬂ@hf&%@ﬂ iab@ﬂi’y fof Pho El%@h%{?dr! :9(11 a.nd/ or
)nca]i _zed plel iver Use a_c%cor ding to any of the preceding clains

. .15, ,
wher ei n th@’%’éﬁ‘f‘i"&\écﬁ]a?”?ﬁmt‘&h Worarti g eepsEetroadaw rerromonke group of
MIRVL QGVL Pl BEYY Gg ninks €Y EntA Y e nt. VLPALPQWC |,  LQGVLPALPQ VLPALPQ
GVLPALPQ  (VLPALP, VLPALP, QwWC PAL , LQGY, MIRV, WC, MIR, and LQG
16, Use according to claim15, wherein the peptide hac an am no acid
sequence wherein one acid has been replaced by an al anine residue. 1.7. Use
according to any of the clains 1-14 wherein the peptide has an amno acid

sequence chbsenUep 8hie Hempngiaguliton lMEvide AGBWIing tQMGAim YL PALR N thd PALP |

VAPALP,  AFA:RQs a¥EAARQ, 15 . PALAQ 18. Use chosen fromthe group
of LQGV, AQGV, °|_5§§, VE(PRAVE%,&doér%yéE{}L ALAQ

1t Use of an immunoregulator peptide obtainable or derivable from beta-
HCG cepable of regulating Thl and/or Th2 cell activity for the production of a
pharmaceutical composition for treating pre-oclampsia or another pregnancy

related immune-mediated disorder.

12, Use according to any of the claime 1-11 whorcin eaid treatment COMpPrises
regulating relative ratios and/or cytokine activity of lymphocyte, dendritic or

antigen presenting cell aubsgbpopu]atione in a treated individual.

13. Use accarding to claim 12 wherein said subset populations comprige Thil,
Th2, or DC1 ar DC2 cells.
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14. Use according to any of the preceding claims wherein the
immunoregulator is used in combinatien with a targeting agon{, such as a

monoclonal antibody, for contralled and/or Jocalized delivery.

15. Use according to any of the preceding cluims wherein therpeptide has an
amino acid sequence chosen from the group of MTRVLQGVLPALPQVVC,
LQGVI.PALPQVVC, VLPALPQVVC, LQGVLPALPQ, VLPALPQ, GVLPALPQ,
GVLPALP, VLPALP, QVVC, PALP, LQGV, MTRV, VVC, MTR, and LQG.

16. Usc uceording 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 VI.PALAQ.

18. Use according to cleim 17 wherein the peptide has an amino acid
sequoence chosen from the group of LQGV, AQGV, LQGA, VLPALP, and
VLPALAQ.





