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(57) ABSTRACT

Low levels of antibodies reactive with oxidised Cardiolipin
(0xCL) in mammals are related to an increased risk of devel-
oping cardiovascular diseases, auto-immune diseases or
inflammatory conditions. High levels can have a protective
function and in general there is a negative association
between manifestations of these conditions and antibodies
against oxCL. Thus, based on their relations methods of
monitoring, determining and diagnosing as well as methods
of immunisation and therapy of these diseases and conditions
are provided.
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OXIDIZED CARDIOLIPIN AS A NOVEL
PRO-INFLAMMATORY FACTOR

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This is a divisional of application Ser. No. 13/140,
906, filed Jun. 20, 2011 (which is hereby incorporated by
reference), which is a §371 National Stage of International
Application No. PCT/EP2009/009199 filed Dec. 21, 2009
(which is hereby incorporated by reference), which claims
benefit of U.S. Provisional Application No. 60/138,966, filed
Dec. 19, 2008 (which is hereby incorporated by reference).

FIELD OF THE INVENTION

[0002] The present invention relates to methods of moni-
toring, determining, or influencing the level of antibodies
against oxidized cardiolipin (anti-oxCL) in a bodily fluid
from a mammal. It is shown that low level of anti-oxCL is
correlated with a higher risk of developing cardiovascular
disease, auto-immune diseases or inflammatory conditions.
Thus, the invention relates also to a kit and the use of anti-
0xCL as a diagnostic marker for determining the risk of
developing a cardiovascular disease, an auto-immune disease
oran inflammatory condition. Further, the invention relates to
the use of agents for activation immunotherapy and for the
manufacture of a medicament for treating, preventing, and/or
reducing the risk of developing a cardiovascular disease, an
auto-immune disease or an inflammatory condition.

BACKGROUND OF THE INVENTION

[0003] Auto-immune disease and inflammatory conditions
are major health problems in the Western world and increas-
ingly in developing countries. These diseases include Rheu-
matic conditions like Rheumatoid arthritis and Systemic
lupus erythematosus (example of autoimmune diseases), the
latter often described as a prototypic autoimmune disease,
and in text books more than 80 autoimmune rheumatic dis-
eases are described, cf. e.g. Harrison’s Principles of Internal
Medicine, 17th Edition, which hereby is incorporated by
reference. In addition, conditions like inflammatory bowel
disease, asthma and diabetes type 1 are examples of auto-
immune conditions.

[0004] Interestingly and importantly, atherosclerosis and
its consequences stroke, myocardial infarction, acute coro-
nary syndromes and heart failure during recent years have
been demonstrated to be inflammatory conditions, with acti-
vated inflammatory and immune competent cells typically
present in the atherosclerotic plaques.

[0005] Further, also dementia including Alzheimer’s dis-
ease, is characterized by chronic inflammation, which has
also been demonstrated for osteoarthritis.

[0006] Treatment modalities against inflammation in these
diseases vary, but in general have not been successful, with
Rheumatoid arthrititis as a possible exception and there is a
clear need of new types of treatment. Further, prediction by
use of biomarkers is not optimal, and in many cases thereis a
great need of new types of treatment.

[0007] Cardiolipin (CL) is a dimeric phospholipid which is
known to be present in eucarytic cells, bacteria and Archae-
bacteria but its functional role is only partly known, (Schlame
M., 2008)". It is more prevalent in cells with high metabolic
activity, like heart and skeletal muscle, and especially in
mitochondrial membranes. The presence of CL in mitochon-
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dria and bacteria is interesting from an evolutionary point of
view since mitochondria are likely to have a bacterial origin,
(Martin. W et al, 2001)*. Also lipoproteins including low
density lipoprotein (LDL) contain CL in contrast to what has
previously has been thought, and two thirds of CL are present
in low density lipoprotein (LDL), (Deguchi et al, 2000)°.
[0008] CL has a unique dimeric structure, highly enriched
in linoleic acid groups susceptible to oxidation (Schlame, M.
et al, 2000, and Chicco, A J et al, 2007)*>. It has been
suggested to play a role in generation of an electrochemical
potential for substrate transport and ATP synthesis both in
bacteria and mitochondria, (Belikova, N A. et al, 2007 and
Bosova L'V, el at, 2007)%”. CL that has undergone oxidation
(0xCL) promotes delocalization and release of cytochrome c,
predisposing to its release from mitochondria and the activa-
tion of the cell death programmes, (Chicco, A I. Et al, 2007,
Gonzalzez, F. et al, 2007 and Nakagawa, Y., 2004)>%°.
[0009] Antibodies against CL (aCL) cause both venous and
arterial thrombosis, and are known to be of major importance
in rheumatic diseases, especially lupus erythematosus SLE
by promoting cardiovascular disease and venous thrombosis,
(Frostegard, 1., 2005)"° and very high levels of aCL are also
linked to cardiovascular disease CVD in the general popula-
tion, (Hamsten, A. et al, 1986)"".

[0010] Annexin A5 is a member of the Annexin superfam-
ily and has anti-thrombotic properties due to interaction with
phospholipids, especially phosphatidylserine, and thus the
coagulation cascade. It has recently been demonstrated that
aCL decrease binding of Annexin A5 to endothelial cells and
ithas been suggested that Annexin AS could have anti-athero-
thrombotic properties in general, (Cederholm, A. et al, 2005)
12 Further, aCL cross reacts with oxidized low density lipo-
protein (0xL.DL), (Vaarala, O. et al, 1993)"?. Since oxLDL is
likely to be of major importance in atherosclerosis and is
present in large amounts in the atherosclerotic lesions, (Hans-
son, G K., 2005)"*, the association with aCL could have
clinical implications.

SUMMARY OF THE INVENTION

[0011] Cardiolipin (CL) is a phospholipid with an unusual
dimeric phospholipids structure, present in mitochondria and
bacteria, but also 1n lipoproteins. The properties of oxidized
CL (0xCL) and inhibitory effects of Annexin A5, an anti-
thrombotic agent interfering with phospholipids, are deter-
mined.

[0012] It has been found that 0xCL in contrast to CL has
pro-inflammatory properties of relevance in atherogenesis
and also rupture of atherosclerotic plaques. These effects
could be inhibited by Annexin AS5. The implications of these
findings are discussed.

[0013] The surprising characteristics of oxCL are con-
firmed by the fact that low concentrations of antibodies to
mammal 0xCl are an effective indicator of a cardiovascular
disease, an auto-immune disease or inflammatory condition.
It is within this present invention found that antibodies to this
particular antigen does not develop sufficiently in patients
before the clinical onset of cardiovascular disease, an auto-
immune disease or inflammatory condition and presently it is
apreferred hypothesis that an insufficiently developed natural
immunity against oxCL represents an underlying mechanism
for development of such diseases.

[0014] In connection with the present invention mammals
means all known mammals and in particular mice, rats, rab-
bits, dogs, cats, cattle, horses and human.
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[0015] Inconnectionwiththe present invention bodily fluid
means any natural bodily fluid or secretion of fluid including
but not limited to plasma, serum, blood, urine, or saliva.
[0016] In connection with the present invention cardiovas-
cular disease, an auto-immune disease or inflammatory con-
dition means any of—including but not limited to—the fol-
lowing diseases: cardiovascular disease (CVD), diabetes 11,
Alzheimer’s disease, dementia in general, rheumatic dis-
eases, atherosclerosis, high blood pressure, acute and/or
chronic inflammatory conditions, myocardial infarction,
acute coronary syndrome, stroke, transient ischemic attack
(TTA), claudiction, angina, type I diabetes, rheumatoid arthri-
tis, psoriasis, psoriatic arthritis, ankylosing spondylitis, Reit-
er’s Syndrome, systemic lupus erythematosus, dermatomyo-
sitis, Sjogren’s syndrome, lupus erythematosus, multiple
sclerosis, myasthenia gravis, asthma, encephalitis, inflamma-
tory bowel disease, chronic obstructive pulmonart disease
(COPD), arthritis including osteoarthritis, idiopathic inflam-
matory myopathies (IIM), dermatomyositis (DM), polymyo-
sitis (PM), inclusion body myositis, an allergic disorder and/
or osteoarthritis in a mammal.

[0017] In connection with the present invention antibodies
against 0xCl (anti-oxCL) may be determined using any of the
methods and techniques conventional in the art for such deter-
mination. Conveniently, such a method may comprise an
immunoassay e.g. ELISA, EIA, immunofluorescence, West-
ern blot, immunodiffusion, immunoelectrophoresis, immuno
precipitation and Magnetic immunoassay. Conveniently, the
components needed to perform the immunoassay will be
supplied in a kit form.

[0018] In connection with the present invention a medica-
ment may be intended for parenteral and mucosal adminis-
tration and may be formulated with excipients normally
employed for such formulations. The medicament may be
administered in a way so as to be compatible with the dosage
formulation and in such amount as will be therapeutically
effective and immunogenic.

[0019] In connection with the present invention vaccine
means any agent that is suitable for increasing the anti-oxCL
response, in particular oxCL or bioactive components and/or
parts thereof optionally in combination with any suitable
adjuvants.

[0020] In connection with the present invention mono-
clonal or polyclonal antibodies of isotype IgA, 1gD, IgF, 1gG,
IgM, raised against 0xCL or bioactive components and/or
parts/fragments thereof refers to any monoclonal or poly-
clonal antibody produced by immunisation of a suitable
mammal, including but not limited to mouse, rabbit, goat,
sheep. or horse.

DETAILED DESCRIPTION OF THE INVENTION

[0021] The major underlying cause of CVD is atheroscle-
rosis, which is nowadays regarded as an inflammatory con-
dition. However, it is mainly when atherosclerotic plaques
rupture or are otherwise damaged that CVD occurs, typically
at sites with an ongoing inflammatory process, (Hansson, G
K., 2005 and Frostegard, J: et al 1999)'*!3_ 1t is therefore of
major importance to identify underlying proinflammatory
factors in atherogenesis and CVD.

[0022] It has been found that oxidized CL, in contrast to
native CL, has pro-inflammatory properties. The oxidation of
native CL frok bovine heart was confirmed with mass spec-
trophotometer.
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[0023] OxCL but not CL induced endothelial cells to
express ICAM-1, intracellular adhesion molecule 1, and
VCAM-1, vascular cell adhesion molecule 1. Adhesion mol-
ecules play an important role to recruit monocytes into intet-
stitial in the artery, which is likely to be an early step in
atherogenesis and inflammatory process for development of
atherosclerosis.

[0024] Further, it is found and demonstrated that oxCL has
the capacity to induce interleukin 6, IL-6, production, but not
CL. Several clinical studies have implicated three well-
known markers of inflammation, C-reactive protein (CRP),
fibrinogen (Fb) and IL-6, as CVD risk factors, and IL-6 has
been identified as an independent risk factor for coronary
artery disease (CAD).

[0025] Furthermore, it is in this present invention reported
that oxCL but not CL could inhibit Leucotrine B4, LTB4,
production in both neutrophils and macrophages. It is also
found that OxCL but not CL can provoke interacellular cal-
cium mobilization which is an initiation signal for LTB4
production and also in general a sign of cell activation. Leu-
kotrines are short-lived lipid mediators that have potent pro-
inflammatory biological activities. Leukotriene B4 (LUTB4) is
one of the most potent chemotactic agent for other inflamma-
tory cells and is biosynthesized from arachidonic acid by the
sequential action of 5-lipoxygenase (5-L.O) and Leucotrine
A4,TTA4, hydrolase, mainly in cells of myeloid lineage, such
as neutrophil and macrophage, (Funk, C D., 2005)'®. Two
G-protein coupled I'TB4 receptors have been identified,
BLT1 and BLT2, with high and low affinity for LTB4, respec-
tively, (Yokomizo, T. et al, 1997 and Yokomizo, T. et al,
2000)'”>'®, LTB4 is known to exert broad pro-inflammatory
effects, and evidence is accumulating regarding the antimi-
crobial functions of LTB4, (Serezani, C H. Et al, 2005 and
Wan, M. etal, 2007)***°. Furthermore, the _TB4-BLT1 path-
way was found to be important for linking early immune
responses and the multiple classes of effector cells associated
with acquired immunity, (Goodarzi, K. et al, 2003)*'. LTB4
may play an important role in atherosclerosis and CVD since
mRNA levels for the three key proteins are significantly
increased in human atherosclerotic plaque, and more pro-
nounced in patients with ongoing CVD, (Qui, H. et al, 2006)
22

[0026] Thus, by inducing UTB4, 0xCL could therefore play
arole in initiating plaque rupture and CVD. Another finding
herein is that oxCL but not CL (or reduced CL) inhibits
uptake of 0oxL.DL in macrophages.

[0027] OxLDL is taken up through specific scavenger
receptors, which are not down-regulated when exposed to
increasing amounts of oxL.DL (as opposed to the uptake of
LDL), (Hansson, G K., 2005)"*. Inhibition of the scavenger
functionis generally believed to be atheroprotective, prevent-
ing foam cell formation in the vascular wall which is a key
process in development of atherosclerosis. In line with this,
mice defective in scavenger receptor function develop less
atherosclerosis as compared to control mice, (Febraio, M. et
al, 2000)**. It should be noted, however, that recent research
indicates that different scavenger receptors may play differ-
ent roles and the role of scavenger receptors may vary
depending on disease stage and type, (Moore, K . et al,
2006)**.

[0028] IfoxCL is predominantly exposed on oxLDL, bind-
ing and uptake of 0xLDL could through oxCL could promote
atherogenesis. On the other hand, if oxCL is present mainly
on other compounds, e.g. apoptotic cells, other proteins, or
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even bacteria, it is not clear how this would influence foam
cell development, which in principle could be decreased.
However, since apoptotic cells are known not to have any
pronounced proinflammatory effects, this would suggest at
least that oxCL is not an important factor exposed during
apoptosis. Further research is needed to clarify which parts of
oxLDL play the largest role in foam cell formation.

[0029] It has recently been demonstrated that Annexin AS
is abundant in atherosclerotic lesions and that aCL can inter-
fere with its binding to endothelial cells, promoting CVD in
SLE, (Cederholm, A. et al, 2005)"”. Rand et al have demon-
strated that Annexin A5 can form a crystalline shield over cell
surfaces, which could have a protective function. However,
this can be disrupted by aCL, causing the antiphospholipid
antibody syndrome, characterized by arterial and venous
thrombosis and also miscarriage, (Rand, J H. Et al, 1999)*.
Annexin A5, ANXAS, has recently been implicated in CVD
in general also as indicated by its function as a potent anti-
atherothrombotic agent in a rabbit model of arterial throm-
bosis, by interfering with tissue factor expression and by
recovery of hypercoagulability, (Cederholm, A. et al, 2005,
Thiagarajan, P. et al, 1997 and Ishii, H. et al, 2007)5-%%,

[0030] In connection with the present invention novel anti-
inflammatory properties of Annexin A5, with potential inter-
est in atherosclerosis and CVD are reported. Annexin AS
inhibited the proinflammatory effects of oxCL, including
induction of adhesion molecules, IL-6 The mechanism could
be that Annexin A5 binds to phosphatidylserine (PS) of endot-
helial cells, PS being a prothrombotic factor. It is also dem-
onstrated that Annexin A5 can bind to OxCL but not CL,
though the exact mechanisms are not clear. Annexin A5 can
thus in principle prevent these oxCL-induced effects by inter-
acting with 0xCL, though the exact mechanisms remain to be
shown. Compatible with this is the unusual properties of
Annexin A5, enabling it to form crystalline layers, which by
themselves could be of anti-inflammatory, inhibiting pro-
inflammatory effects of oxCL by a mechanistic barrier.

[0031] CL is synthesized in cells de novo through the action
of cardiolipin synthases which is most active in high-meta-
bolic tissue (where CL itself is most abundant). In mitochon-
dria, CL modification and remodelling occurs including sub-
stantial changes in the acyl composition'. Accumulating
evidence now also suggests that remodeling defects of CL
could play a role in physiology and also pathology such as in
diabetes, heart failure and Barth’s syndrome, (Han, X. et al,
2007, Sparagna, G C. Et al, 2007 and Schlame, M, 2002)%°1,
In an interesting report it was demonstrated that CL is quickly
oxidized when coated on ELISA-plates for determination of
aCL and many aCL in fact recognize oxidized CL (0xCL),
(Horkko, S. et al, 1996)**. oxCL being an antigen for aCL
could thus contribute to the antiphospholipid antibody syn-
drome, (Horkko, S. et al, 1996)*2. The nature of these anti-
bodies is still debated, almost three decades after their dis-
covery, and it is likely that some aCL recognize plasma
protein co-factors binding to CL, but that others recognize the
phospholipid moiety, (Frostegard, J., 2005)"°.

[0032] Based on the findings herein, it is hypothesized that
CL also could contribute to human chronic inflammatory
disease in general and CVD in particular, by its proinflam-
matory effects. CL binds easily to proteins, and it is possible
that such complexes can become proinflammatory e.g. if
exposed to the hypoxic and/or prooxidant environment in
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atherosclerotic plaques, but in principle also in other chronic
inflammatory conditions like rheumatoid arthritis (RA) and
SLE.

[0033] Interestingly, oxL.DL and foam cells are present in
rheumatoid arthritis, RA-synovia, (Winyard, P G. et al, 1993)
* and ox.DL is raised and associated with disease activity in
RA (unpublished observation). In systemic lupus erythema-
tosus (SLE), the risk of CVD is very high due to a combina-
tion of traditional and non-traditional risk factors, (Frost-
egard, J., 2005)"°. Both aCL and oxL.DL are important
examples of non-traditional risk factors. In addition to being
raised in SLE per se, oxLDL is CVD in SLE, (Frostegard, J.,
2005 and Frostegard, J. et al, 2005)'°?*, Since CL is easily
oxidized, it could play a role in these chronic inflammatory
conditions.

[0034] Ithas recently been demonstrated that low levels of
natural antibodies against phosphorylcholine (anti-PC),
another exposed antigen in 0xLDL, are risk factors for devel-
opment of CVD in men, (Sjoberg, B G, 2008)*. phosphory-
choline, 0xCL belongs to a novel class of pathogen-associ-
ated molecular patterns (PAMPs) and natural antibodies
against oxCL bind oxLDL, (Tuominen, A, 200)*¢. Thus, it is
not known if there are common patterns of recognition in
oxCL and PC, but the possibility that natural antibodies
against oxCL like anti-PC, are risk factors for CVD at low
levels deserves further study.

[0035] Taken together, the findings of the present invention
indicate that oxCL can be a novel pro-inflammatory factor,
causing or promoting plaque rupture in CVD and potentially
also playing a role in other chronic inflammatory conditions
including RA and SLE. Further, based on its capacity to
inhibit oxCL-effects, it can be hypothesized that Annexin AS
also known as ANXAS, could be developed into a therapeutic
agent in atherothrombosis and plaque rupture and also in
other inflammatory conditions where oxCL plays a role.

Immunoassays

[0036] Detection of antibodies is a common form of medi-
cal diagnostics. For example, in different biochemical assays
for disease diagnosis, a titer of antibodies indicative for a
particular disease is estimated from the blood and if those
antibodies are not present, the person does not have the dis-
ease in question.

[0037] Several immunodiagnostic methods based on detec-
tion of complex antigen-antibody are used to diagnose infec-
tious diseases, for example ELISA, immunofluorescence,
Western blot, immunodiffusion, immunoelectrophoresis, and
Magnetic immunoassay. Targeted monoclonal antibody
therapy has been used to treat diseases such as rheumatoid
arthritis, multiple sclerosis, psoriasis, and many forms of
cancer including non-Hodgkin’s lymphoma, colorectal can-
cer, head and neck cancer and breast cancer.

[0038] Animmunoassay is atest that measures the concen-
tration of a substance in a bodily fluid, using the reaction of an
antibody or antibodies to its antigen. Both polyclonal and
monoclonal antibodies can be used. Monoclonal antibodies
usually bind only to one site of a particular molecule, and
therefore provide a more specific and accurate test. Both the
presence of antigen or antibodies can be measured.

[0039] In many applications, the response of the bodily
fluid being measured is compared to standards of a known
concentration. This can be done through the plotting of a
standard curve on a graph, the position of the curve at
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response of the unknown is then examined, and so the quan-
tity of the unknown can be determined.

[0040] The most common method used for detecting the
quantity of antibody or antigen is to label either the antigen or
antibody. The label may consist of an enzyme (enzyme
immunoassay (EIA, also called Enzyme-linked immunosor-
bant assay or ELISA), colloidal gold (lateral flow assays),
radioisotopes such as 1-125 Radioimmunoassay (RIA), mag-
netic labels (magnetic immunoassay—MIA) or fluorescence.
Other techniques include agglutination, nephelometry, turbi-
dimetry and Western Blot.

[0041] Immunoassays are normally divided into those that
involve labelled reagents and those which involve non-la-
belled reagents. Those which involve labelled reagents can be
subdivided into homogenous and heterogeneous immunoas-
says. Heterogeneous immunoassays can furthermore be com-
petitive or non-competitive. In simple terms, in ELISA or ETA
an antigen is affixed to a surface, and then an antibody is
washed over the surface so that it can bind to the antigen. This
antibody is then linked to an enzyme (e.g. through binding
with an additional antibody), and in the final step a substance
is added that the enzyme can convert to some detectable
signal.

ELISA

[0042] Thus, any form of ELISA (it being direct ELISA,
indirect ELISA, sandwich ELISA, competitive ELISA or
reverse ELISA) can be performed to evaluate either the pres-
ence of antigen or the presence of antibody in a sample, and is
consequently a useful tool for determining serum antibody
concentrations.

[0043] TheELISA, or the enzyme immunoassay (FIA), has
a high sensitivity. Thus, in an ELISA of relevance for the
present invention, a sample of bodily fluid, e.g. a person’s
serum, can e.g. be diluted 400-fold and applied to a plate to
which oxCL is attached. If antibodies to oxCL are present in
the serum, they may bind to oxCL. The plate can then be
washed to remove all other components of the serum. A
specially prepared “secondary antibody”—an antibody that
binds to the oxCIL/anti-oxCL complex—can then be applied
to the plate, followed by another wash. If this secondary
antibody is chemically linked in advance to an enzyme, the
plate will contain enzyme in proportion to the amount of
secondary antibody bound to the plate. A substrate for the
enzyme can then be applied, and catalysis by the enzyme
leads to a change in color or fluorescence. ELISA results can
then be reported as a number, which can subsequently be
compared to the relevant “cut-off” point between a positive
and negative result.

[0044] A cut-off point may be determined by comparing it
with a known standard. This can be determined by applying a
sample of known oxCL concentration to a surface and fixing
it to the surface to render it immobile. Samples of known
0xCL concentrations can then be used to generate a standard
curve.

Activation Immuno-Therapies

[0045] Immunotherapy is normally defined within medi-
cine as “Treatment of disease by inducing, enhancing, or
suppressing an immune response”.

[0046] Passive immunity can be achieved through the
transfer of ready-made antibodies into the affected indi-
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vidual. Immunotherapies designed to elicit or amplify an
immune response are normally termed Activation Immuno-
therapies.

[0047] Immunotherapies designed to reduce, suppress or
more appropriately direct an existing immune response, as in
cases of autoimmunity or allergy, are normally termed Sup-
pression Immunotherapies. The active agents of immuno-
therapy are collectively called immunomodulators.

Cut-Off Value

[0048] The average level of anti-oxCL in mammals
depends on the type of bodily fluid sample, the specific spe-
cies, and may vary between the different population groups.
[0049] A cutoffvalue may be chosen so that concentrations
of anti-oxCL lower than said cutoff value is associated with
an increased risk of developing a cardiovascular disease, an
auto-immune disease or inflammatory condition.

[0050] Thus, a suitable cut-off value for having a higher
risk of developing a cardiovascular disease, an autoimmune
disease and/or an inflammatory condition may be chosen to
be 95%, 90%, 85%, 80%, 75%, 65%, 60%, 55%, 50%, 45%,
40%, 35%, 30%, 25% or even less, of the average levels of
anti-oxCL usually present in the population, preferably less
than 75%, more preferably less than 50% or even more pref-
erably less than 33% or 25% of the average levels of anti-
0xCL found in the given population.

[0051] A cutoff value may be chosen so that concentrations
of anti-oxCL higher than said cutoff value is not associated
with an increased risk of developing a cardiovascular disease,
an auto-immune disease or inflammatory condition.

[0052] Thus, a suitable cut-off value for having a low risk of
developing a cardiovascular disease, an autoimmune disease
and/or an inflammatory condition may be chosen to be 30%,
40%, 50%, 60%, 70%, 76%, 78%, 80%, 82%, 84%, 86%,
88%, 90%, 92%, 94%, 96%, 98% of the average levels of
anti-oxCL usually present in the population, preferably more
than 30%, more preferable more than 50%, even more pref-
erably more than 76% of the average levels of anti-oxCL
found in the given population.

Embodiments of the Invention

[0053] Inoneembodiment the invention relates to a method
for monitoring or determining the level of oxCL-antibodies
(anti-oxCL) in a bodily fluid from a mammal.

[0054] Thus, in a particular embodiment of the invention it
relates to an immunoassay making use of oxCL or parts
thereof and a marker of antibody-origin for binding to anti-
0xCUoxCL-complexes comprising a means for acquiring a
quantity of the bodily fluid, a media having affixed thereto a
capture antibody capable of complexing with anti-oxCL, and
an assay for the detection of a complex of the capture anti-
body and the anti-oxCL. The immunoassay may preferably
be ELISA, most preferably sandwich ELISA.

[0055] In a further embodiment the invention relates to the
use of anti-oxCL in diagnostic in vitro methods as a diagnos-
tic marker of mammal diseases wherein the level of anti-
0xCL ina sample of bodily fluid from said mammal is used in
the diagnosis of the risk of said mammal developing a car-
diovascular disease, an auto-immune disease or inflammatory
condition.

[0056] Inafurther embodiment the invention relates to a kit
for detecting the presence of anti-oxCL in a bodily fluid said
kit comprising a means for acquiring a quantity of the bodily
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fluid, a media having affixed thereto a capture antibody
capable of complexing with anti-oxCL, and an assay for the
detection of a complex of the capture antibody and the anti-
oxCL.

[0057] Ina further embodiment the invention relates to the
use of an agent that inhibits the activity of oxCL for the
manufacture of a medicament for treating, preventing and/or
reducing the risk of developing a cardiovascular disease, an
auto-immune disease or inflammatory condition ina mammal
wherein the agent that inhibits the activity of oxCL is selected
from the group consisting of Annexin A5, or a monoclonal or
polyclonal antibody of isotype IgA, IgD, IgE, IgG, IgM,
raised against 0xCL or bioactive components and/or parts/
fragments thereof.

[0058] In a further embodiment the invention relates to the
use of 0xCL or parts thereof for the manufacture of a medi-
cament for use in activation immunotherapy in the treatment,
prevention and/or reduction of the risk of developing a car-
diovascular disease, an auto-immune disease or inflammatory
condition in a mammal.

[0059] In a further embodiment the invention relates to a
method of treating, preventing or reducing the risk of devel-
oping a cardiovascular disease, an auto-immune disease or
inflammatory condition in an mammal wherein the agent that
inhibits the activity of oxCL is selected from the group con-
sisting of Annexin A5, or a monoclonal or polyclonal anti-
body of isotype IgA, IgD, IgE, IgG, IgM, raised against oxCL
or bioactive components and/or parts/fragments thereof.
[0060] oxCL is a novel pro-inflammatory factor which
plays a role in CVD and in inflammatory conditions and
autoimmune diseases. Annexin AS inhibits the effects of
0xCL and could be developed into a therapeutic agent in
atherothrombosis and plaque rupture and also inother inflam-
matory and autoimmune conditions where 0xCL plays a role.

Experimental

[0061] The materials and methods and examples disclosed
below are provided only for the purpose of illustrating the
present invention and should not be considered as any limi-
tation of the scope as outlined in the appended claims.

Materials and Methods

Chemical Treatments of Cardiolipin

[0062] Cardiolipin from bovine heart was purchased as
ethanol solution from Sigma (Sigma product C 1649) and was
stored at —=20° C. Hydro heart cardiolipin (reduced CL) was
purchased from Avanti Polar Lipids, Inc. To generate satu-
rated molecular species, cardiolipin was oxidized in aqueous
solutions containing 1.5 mmol/L. tert-butylhydroperoxide
and CuSO4 in concentrations ranging 20 umol/L. Both car-
diolipin and coppor treated cardiolipin were measured with
MS-spectrophotometer, and it was confirmed to have been
oxidized by copper and tert-butylhydroperoxide.

Endothelial Cells Culture and Adhesion Molecular

[0063] Pooled human umbilical vascular endothelial cells
(HUVECs) at passage 2 were purchased from Cascade Bio-
logics, Inc (Portland, Ore). Cultures were maintained in
EGM™ phenol red-free medium (Clonetics, San Diego,
Calif.), containing 2% of fetal bovine serum and supple-
ments, at 37° C. under humidified 5% CO, conditions. All
experiments were performed at passage 3 to 5. HUVECs were
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seeded at 6x10* cells/2 ml. density on 6-well plates (NUNC
Inc, Naperville, Il1.). After allowing endothelial cells over-
night for attachment, cells were ready for stimulation.
[0064] After washing with PBS, OxCL and reduced CL. (20
ug/ml) were added. For annexin A5 (From Bender MedSys-
tems GmbH, Austria) inhibition study, OxCL was incubated
with Annexin A5 (10 ug/ml) for half hour before adding to
cells. After 24 hours incubation, detached floating cells were
washed away, cell were harvested into Falcon FACS tubes.
After centrifuging at 1200 rpm for 5 minutes, cells were
resuspended in 300 ul FACS buffer (1% FBS-PBS), incu-
bated with 10 pl PE-conjugated anti-CD54 (eBioscience) and
10 ul FITC-conjugated anti-Human CD106 (Becton, Dickin-
son) for 30 minutes on ice. The intercellular adhesion mol-
ecule (ICAM-1) CD54 and the vascular cell adhesion mol-
ecule (VCAM-1) CD106 were studied with flow cytometry
analysis equipped with CellQuest software. For each sample,
10,000 events were analyzed.

Macrophage Differentiation and Complement Induction

[0065] The macrophages which transformed from Human
monocyte-derived THP-1 cells (American Type Culture Col-
lection, Manassas, Va., U.S.A.) were plated in a 6-well plate
at density of 1x106 cells/well in DMEM (INVITROGEN,
USA) containing 10% FBS overnight. Then the cells were
washed three times with serum free medium before incubated
with OxCL (2 ug/ml), thereafter, the cells were washed ice-
cold 4 times with 0.2% BSA/PBS and once with PBS. The
cells were harvested in PBS containing 0.1% BSA and 0.01%
NaN3. 10 ul monoclonal mouse anti-human C5b-9 (From
Dakocytomation Demark) were added after incubation 30
minutes on ice, cells were centrifugated at 4° C. and super-
natant were discarded, PBS containing 0.1% BSA and 0.01%
NaN3 were added and 10 ul polyclonal rabbit anti-mouse
IgG-FITC (Fab'2) (From Dakocytomation Demark) were
added. Complement production was measured by flow
cytometry (BD Biosciences, San Jose, Calif., USA). For each
sample, minimum of 10.000 events was analyzed.

IL-6 Production

[0066] HUVEC cells from above were seeded at density
10%/2 m1 into 6 well plates. Allowing cells attachment for 24
hours, OxCL (20 ug/ml) with or without Annexin A5 (20
ug/ml) and reduced CLL were added and incubated for 24
hours. Cell supernatant were collected and IL-6 and IL-8
production were measured with protein multiplex immunoas-
say kits (from Bioscource, USA) and Bio-Plei™ system
(BioRad, USA).

Enzyme-Linked Inmunosorbent Assay (ELISA) for Annexin
A5 Binding

[0067] F96microtiter polysorp plates (Roskilde Denmark),
were coated with OxCL, CL or Hydro Heart cardiolipin (Bio-
search Technologies, Inc, Ca, USA) 10 ng/ml incubated over-
night at 4° C. After five washings with PBS, the plates were
blocked with 2% PBS-BSA for 2 h at room temperature.
Annexin AS were added and incubated for 1 hour. After
washing, bound annexin A5 was detected by incubating sub-
sequently with rabbit anti-human annexin V polyclonal anti-
bodies (Hyphen Biomed, Andresy, France) 1:2000 and poly-
clonal goat anti-rabbit Immunoglobulins/AP
(DakoCytomation) 1:3000 were used. The reaction was
developed with alkaline phosphatase substrate (Sigma), and
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optical density (OD) was read at 405 nm with an ELISA
Multiscan Plus spectrophotometer (Molecular Devices
Emax, San Francisco). All samples were measured in dupli-
cates and the coeflicient of variation was below 15%.

[0068] Useofother suitable monoclonal or polyclonal anti-
bodies for detecting bound annexin V is also possible.
Labeling OxL.DL with Dil

[0069] OxLDL (Industrylane Frederick) were incubated
with Dil (Molecular Probes Engene, Oregon, USA) in lipo-
protein-deficient serum (Sigma) at 37° C. for 15 hours. Then
dialyzed against saline-EDTA buffer for 6 hours.

Uptake of Dil-Labeled OxLDL

[0070] Uptake of Dil-labelled OXLDL was studied either
by Flow cytometry or Fluorescence/confocal microscopy.
For microscopy, The macrophages 1x10° were grown over-
night on culture slides (Nunc, Naperville, N.Y.), For flow
cytometry, The macrophages were plated in a 6-well plate at
density of 1x10° cells/well in DMEM (INVITROGEN, USA)
containing 10% FBS overnight. Then the cells were incu-
bated with Dil-OxLDL (5 pg/ml), with OxCL (40, 80 pg/ml),
with CL control (40, 80 pg/ml), with unlabeled OxLDL (40
pg/ml) or with unlabeled LDL (40 ug/ml) for 4 hours. For
Annexin A5 inhibition of Dil-OxLDL experiment, mac-
ropages were incubated with Dil-Ox-LDL (5 ug/ml), with
Annexin A5 (0.01, 0.04, 0.16, 0.64, 1, 10, 20, 40 ug/ml).
Thereafter, the cells from above were washed 4 times with
0.2% BSA/PBS and once with PBS. The cells were harvested
in PBS containing 0.1% BSA and 0.01% NaN3. Mean fluo-
rescence intensity was measured by flow cytometry (BD Bio-
sciences, San Jose, Calif., USA). For each sample, fluores-
cence emission above 550 nm was measured and a minimum
of 10.000 cells was analyzed.

Cell Culture

[0071] Human mononuclear cells were isolated from
freshly prepared buffy coats (Karolinska Hospital blood
bank, Stockholm, Sweden) by gradient centrifugation on
Ficoll-Paque (Amersham Biosciences, Uppsala, Sweden).
The mononuclear cells were cultured at a density of 5x10%ml
in RPMI-1640 medium with 25 mM Hepes, 1% L-glutamine,
1% penicillin-streptomycin and 10% FBS. After 7 days, there
are proximate 2x10° macrophages per well.

Isolation of Polymorphonuclear Neutrophils (PMNis)

[0072] Human PMNs were isolated from freshly prepared
buffy coats (Karolinska Hospital blood bank, Stockholm,
Sweden) by dextran sedimentation, hypotonic lysis of eryth-
rocytes and gradient centrifugation on Lymphoprep (Axis-
Shield PoC AS, Oslo, Norway). PMNs were suspended at a
density of 10x10/ml in Dulbecco’s PBS (Gibeo (Invitrogen),
Paisley, UK). PMN purity (>95%) and viability (>98%) was
determined using Hemacolor (J. T. Baker, Utrecht, Holland)
and Trypan Blue (Sigma Chemical Co.) staining, respec-
tively.

Intracellular Calcium Mobilization

[0073] Neutrophils were added into black, 96-well plates
with transparent bottom (Corning Costar; 5x10% cells/well),
and spin down the plate at 120xg for 3 min, afterwards chang-
ing the medium containing 4 pM FURA-2AM (Fura-2
acetoxymethyl ester), or buffer as appropriate, and the cells
were incubated for 30 min at 37° C. and 5% CO.,. Cells were
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washed four times with 50 ul of a buffer solution (135 mM
NaCl, 4.6 mM KCl, 1.2 mM MgCl,, 1.5 mM CaCl,, 11 mM
glucose, 11 mM Hepes, pH 7.4) before a final 45 ul volume of
buffer was added to each well.

[0074] The plates were transferred to a fluorometer (Flu-
ostar™, BMG Technologies), and 50 pl of different agonists
according to experimental designs or buffer solution as con-
trol were injected into individual wells and the cells were
monitored for the next 120 seconds. Control wells containing
cells that had not been exposed to FURA-2AM were used to
subtract background auto-fluorescence. The results are given
as theratio of mean fluorescence intensity (MFI) between 340
and 380 nm, and normalized by control.

[0075] Analysis of leukotriene B, biosynthesis by EIA kit
2x10° macrophages were incubated with different agents
according to the experimental design, and then quenched with
an equal volume methanol. After acidified to pH 3-4, the
samples were purified by solid-phase extraction (Supel-
clean™ [,C-18, Supelco) and eluted in methanol. After dried
under nitrogen, the samples were re-suspended in EIA buffer.
The level of LTB, was determined with LTB, EIA kit (Cay-
man Chemical) by using dilutions within the linear portion of
the standard curve.

Ultrasound Scan for Assessing FMD and NTG Induced
Vasodilatation

[0076] All ultrasound scans were made using a duplex
scanner (Acuson Sequoia, Mountain View, Calif., USA) with
a8 MHzART linear array transducer in a quiet semi-darkened
room with the subject in the supine position. Scans were
videotaped for off line analysis. Subjects were asked not to
smoke, and not to drink coffee or tea for at least 2 h before the
study. All studies were done by the same operator using the
same equipment. All measures were done off-line from digi-
talised cine-loops by one measurer.

[0077] Thebrachial artery was scanned longitudinally 2-10
cm above the elbow, with the vessel placed horizontally
across the screen. Settings were made to optimise lumen-
arterial wall interface, and thereafter not changed during the
study. The transducer was held in the same position through-
out the study by a mechanical arm. A resting B-mode scan
was recorded, flow velocity was measured with a 5 MHz
pulsed Doppler with a 1.5 mm gate width in the centre of the
vessel at a 70 degree angle. Flow-increase was induced by the
post ischemic response to deflation of a pneumatic tourniquet
placed around the forearm of the patient to 250 mmHg for4.5
min. A second scan was recorded from 30 s before to 905 after
cuff deflation. Flow velocity was recorded with a pulsed wave
Doppler for 15 s before and 15 s after cuff deflation. This was
followed by 10 minutes rest for vessel recovery. A third scan
at rest was taken and 0.40 mg sublingual nitro-glycerine spray
was administered. Three to four minutes after nitro-glycerine
the last scan was recorded. The vessel was measured at a fixed
point in all scans. Measures were made on digitalised cone-
loops from the anterior wall leading edge of the intima-media
echo to the leading edge of the far wall intima-media Nessel
interface incidentally with the R-wave on the ECG for three
consecutive cardiac cycles and the average measurements
were used. After reactive hyperaemia, measurements were
made 50-70 s after cuff deflation. The increase in vessel
diameter during hyperemia and after nitro-glycerine admin-
istration is expressed as percentages of the first control scan.
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Determination of Anti-OxCL Antibody Levels

[0078] TheImmulon 1B plate was coated with 50 ul/well of
OxCL 10 pg/ml, and allowed to dry overnight at 4° C. After
washing with PBS, the plate was blocked with 2% BSA at
room temperature for 2 hours. 1:50 diluted sera were added in
duplicates. The plate was incubated overnight at 4° C. The
secondary antibody (anti-Ig) was added 100 pl/well, then left
overnight at 4° C. Then five times Washing with PBS, Sub-
strate was added 100 pl/well, The ELISA Multiscan Plus
Spectrophotometer was used to determine optical density.

TNF Production

[0079] The PBMC were cultured in 96-well culture plates
at density of 2*10° cells/100 ul/well with stimulation of 1
ug/ml PHA in medium presence with different sera for 48
hours, and the supernatants were measured for TNF-a con-
centration by commercially available ELISA kits.
Extraction of Anti-OxCL IgG from Intravenous Immunoglo-
bulin (IVIG)

[0080] OxCL-MBSA and MBSA were coupled to a HiTrap
NHS column (Amersham Biosciences) separately according
to the manufacturer instruction. Human pooled immunoglo-
bulin (IVIG; Gammaguard, S/D) was diluted in binding
buffer (20 mM Na,HPO,) at 50 mg/ml and filtered through
0.45 pm filter before passing through pre-coupled OxCL -
MBSA and MBSA Sepharose gel column. anti-OxCL IgG
was eluted by 0.1M Glycin-HCl buffer. The purified fractions
were desalted using PD-10 columns (Amersham Pharmacia
Biotech AB). Binding to oxCL (as described for determina-
tion of anti-oxCL antibodies) was confirmed.
Adhesion  Molecule  Expression by  Endothelial
Cells—Inhibition by Extracted Anti-OxCL

[0081] Pooled human umbilical vascular endothelial cells
(HUVECs) at passage 2 were purchased from Cascade Bio-
logics, Inc (Portland, Ore). Cultures were maintained in
EGMTM phenol red-free medium (Clonetics, San Diego,
Calif), containing 2% of fetal bovine serum and supple-
ments, at 37° C. under humidified 5% CO2 conditions. All
experiments were performed at passage 3 to 5. HUVECs were
seeded at 6x10* cells/2 mL density on 6-well plates (NUNC
Inc, Naperville, I11.).

[0082] After allowing 24 hours for cells attachment, the
cells were incubated with oxidized cardiolipin (0xCL) 10
pg/ml either with or without anti-oxCL-IgG 0.22 mg/ml.
After 24 hours incubation, detached floating cells were
washed away, cell were harvested into Facoln FACS tubes.
After centrifuging at 1400 rpm for 5 minutes, cells were
resuspended in 300 ul FACS buffer (1% FBS-PBS), incu-
bated with 10 pl FITC-conjugated anti-Human CD106 (Bec-
ton, Dickinson) for 30 minutes on ice. The vascular cell
adhesion molecule (VCAM-1) CDI106 were studied with
flow cytometry analysis equipped with CellQuest software.
For each sample, 10,000 cells were analyzed.

DRAWINGS

[0083] FIGS. 1A and 1B: Electrospray ionization mass MS
spectrometer (Micromass, Beverly, Mass.) was used to dem-
onstrate that bovine heart cardiolipin was oxidized.

[0084] FIGS. 2A and 2B: Induction of adhesion molecules.
Oxidized CL but not CL induces adhesion molecules in
endothelial cells, flow cytometry.
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[0085] Endothelial cells were incubated with Oxidized CL
(20 ug/ml) or CL (20 ug/ml) for 24 hours, oxidized CL
induced ICAM-1 and VCAM-1 production but CL, does not
show same effect.

[0086] FIGS.3A and3B: inhibition of oxCL-induced adhe-
sion molecule expression by Annexin A5, detected by Flow
cytometry.

[0087] Oxidized CL (20 ug/ml) was preincubated with
Annexin A5 (10 ug/m1) before stimulating cells for 24 hours.
Annexin AS inhibited oxCL induced endothelial cell expres-
sion of [ICAM-1 (CD54) and VCAM-1 (CD106).

[0088] FIG. 4: Induction of IL-6 by oxCL and inhibition by
Annexin A5. determined by Luminex. Detected by intensity
of fluorescence.

[0089] Endothelial cells were incubated with OxCL (20
ug/ml) with or without Annexin A5 (20 ug/ml) and CL (20
ug/ml) for 24 hours, oxidized CL can significantly induce
IL-6 production and this effect can be inhibited by Annexin
AS5. CL had no such effect.

[0090] FIG. 5: Binding of oxCL by Annexin AS, ELISA.
[0091] OxCL,CL and reduced CL (5 ug/ml) were coated on
ELISA plates overnight. Annexin AS (0.32 ug/ml, 0.64 ug/ml,
1.28 ug/ml, 2.56 ug/ml, 5.12 ug/ml and 10.24 ug/ml) can bind
to oxidized cardiolipin and air exposed CL but not reduced
cardiolipin.

[0092] FIGS. 6A and 6B: Effect of oxCL on uptake of
oxLDL in macrophages, detected by Flow cytometry.
[0093] OxCL competed macrophage uptake of OxLDL, but
CL did not have such effect. (Human acute monocytic leuke-
mia cell line) THP-1, cells differentiated MQ were studied
uptake of dil-OxLDL, the uptake could be competed by
OxCL but not non-oxidized CL.

[0094] FIGS. 7A, 7B, 7C and 7D: oxCL-induced calcium
mobilization, Fluorometer.

[0095] Results shows that only oxidized cardiolipin can
activate the neutrophils and induce the intracellular calcium
mobilization. Furthermore, annexin can prevent the effects of
0xCL on neutrophils.

[0096] FIG. 8: Effect of oxCL on leukotriene B4 release,
EIA.
[0097] Oxidized cardiolipin promotes human neutrophils

and macrophages to release leukotriene B, but cardiolipin
did not show the similar reaction.

[0098] FIG. 9: Effect of Annexin AS on oxCL induced
LTB, production from oxCL-stimulated human neutrophils
and macrophages, which may give new insights into clinical
novel targets for medical treatments of the associated inflam-
matory conditions, EIA.

[0099] FIG. 10: Antibodies against oxCL were extracted
from human Ig and incubated with oxCL. Experiment indi-
cates that such extracted anti-OxCL decrease effects of oxCL,
as seen by a shift to the left of the histogram.

[0100] FIGS.11A,11B,11C, 11D, 11E and 11F: Effects of
0xCL on activation of T-cells, flow cytometry.

[0101] FIG. 11A: Effects on CD4-positive T-cells, control
[0102] FIG. 11B: Effects on CD4-positive T-cells, 5 ng/ml
of oxCL

[0103] FIG. 11C: Effects on CD4-positive T-cells, 5 ng/ml

of CL (native, non-oxidized CL)

[0104] FIG. 11D: Effects on CD8-positive T-cells, control
[0105] FIG. 11E: Effects on CD8-positive T-cells, 5 pg/ml
of oxCL

[0106] FIG. 11F: Effects on CD8-positive T-cells, 5 pg/ml
of CL
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[0107] Human PBMC (Peripheral blood mononuclear leu-
kocytes) were incubated over night with 5 ug/ml of 0xCL or
CL. Both CD4 and CDS8 positive T cells were studied. Quad-
rant Q2 represent (%) T-cells positive for CD69 expressing
and thus activated T-cells. Thus, it is demonstrated that oxCL
but not CL can activate CD8-positive and CD4-positive T
cells as determined by an increase in Q2 which is highly
significant.

[0108] FIGS. 12A, 12B and 12C: A Neuroblastoma cell
line was treated with amyloid peptide1-42 which induced cell
death (as determined by propidium iodide; PI). Extracted
anti-oxCL inhibited the effect.

EXAMPLE 1

Chemical Treatments of Cardiolipin

[0109] Native cardiolipin and oxidation product were fur-
ther analyzed by mass spectrometry, FIGS. 1A and 1B. Native
cardiolipin from bovine heart yielded two major signals, cor-
responding to the double charged anion (m/z 724.0), the
single charged anion (m/z 1447). The oxidized derivative
peaks from both double charged and single charged ions in
the oxidized fraction were 8 m/z units apart, suggesting pro-
gressively oxidized cardiolipins.

EXAMPLE 2

Endothelial Cells and Adhesion Molecules

[0110] To study whether oxCL can stimulate endothelial
cells to express adhesion molecules, HUVECs from passage
3 to 5 were incubated for 24 h with OxCL or native CL.
Results suggested oxCL can significantly increase both
ICAM-1 and VCAM-1 expression. But native CL did not
show the same effect (FIGS. 2A and 2B). Both the increased
expression of ICAM-1 and VCAM-1 (CD54 and CD106)
induced by 0xCL were significantly inhibited by Annexin A5
(FIGS. 3A and 3B).

EXAMPLE 3

IL-6 Production

[0111] 10x6 HUVECs were seeded at 6 well plates. oxCL
could stimulate endothelial cells produce 564.3+142.02 (pg/
ml) IL-6 from the supernant. Annexin A5 significantly
decreased 11-6 level to 276.4+28.62 (pg/ml). Comparing
with the control group, both native CL and Annexin A5 them-
selves could not significantly increase endothelial cell 11-6
levels (FIG. 4). This supports the hypothesis that oxCL stimu-
lates the IL-6, which is a known inflammatory marker, e.g.
0xCL might be involved in inducing/mediating inflammatory
responses.

EXAMPLE 4

Uptake Experiment

[0112] To study potential mechanisms of 0xCL bioactivity,
1x10%well THP-1 differentiated macrophages (MQ) were
used for uptake studies. oxLLDL could inhibit dil-OxL.DL
uptake up to more than 60%, but LDL hade almost no effect
on the uptake of dil-oxLDL which confirmed the specificity
of uptake results. Further results suggested oxCL could in a
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concentration dependent manner inhibit dil-oxLDL uptake
while the native CL did not show the competition effetcts
(FIGS. 6A and 6B).

EXAMPLE §

Intracellular Calcium Mobilization

[0113] To study the influence of 0xCL on intracellular cal-
cium mobilization, 5x104 neutrophil cells/well were used for
measuring calcium mobilization. After adding oxCL, MFI of
calcium mobilization in the cells were significantly increased
within 120 seconds. This increase induced by oxCL was
greatly inhibited by incubation of Annexin AS. But Annexin
A5 and native CL did not increase calcium mobilization (FIG.
7A-TD).

EXAMPLE 6

LTB4 Production

[0114] Human mononuclear cellsisolated from freshly pre-
pared buffy coats were differentiated into macrophages
according to protocols which are well known to those skilled
in the art. 2x10° cells/well were exposed to OxCL, CL or
buffer solution. Results suggested OxCL could in a concen-
tration dependent manner induce LTB4 production but not
with native CL (FIG. 8). This increase was greatly inhibited
by Annexin AS (FIG. 9).

EXAMPLE 7

ELISA for Annexin A5 Binding to Antigen

[0115] To test potential protective mechanisms of Annexin
AS, oxCL, CL and reduced CL (5 ug/ml) were coated on
ELISA plates overnight before different concentrations of
AnnexinAS (0.32 ug/ml, 0.64 ug/ml, 1.28 ug/ml, 2.56 ug/ml,
5.12 ug/m1 and 10.24 ug/ml) were added to plates. Results
suggested that different concentration of Annexin AS could
bind to oxCL, which was also much stronger than overnights
air exposed CL. Reduced CL could not bind to Annexin AS
(FIG.5).

EXAMPLE 8

The Role of IgM Antibodies Against Oxidized
Cardiolipin (Anti-oxCL) in Prediction of
Cardiovascular Disease (CVD) by Use of ELISA

[0116] Between Jul. 1, 1997 and Jun. 30, 1998, every third
60-year old man and woman, in the County of Stockholm,
were invited to participate. The response rate was 78% and
4232 subjects (2039 men and 2193 women) were included.
Information on sociodemography, lifestyle, medication and
diseases was obtained by a self-administered questionnaire.
[0117] Physical examination (including blood pressure
measurements, anthropometry and ECG) was performed and
serum, plasma and whole blood were collected for storage
(-80° C.). Routine tests were used for fasting levels of blood
lipids (total cholesterol, HDL-cholesterol, LDL-cholesterol
and triglycerides), apolipoproteins blood glucose, s-insulin,
p-fibrinogen and hsCRP.

[0118] New events of coronary heart disease (CHD), myo-
cardial infarction (MI), hospitalization for angina pectoris,
ischemic stroke were registered. The study base of 4232
subjects was matched with that of the national cause of death
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registry (fatal events until Dec. 31, 2003) and the national
in-hospital registry (non-fatal events until Dec. 31, 2005).

[0119] 211 incident cases of CVD were recorded. Only
subjects without a history of CVD prior to recruitment were
utilized for the matching procedures. To assess diagnoses of
CVD events, the International Classification of Diseases
(ICD-10) was used to register CHD-deaths (I 20, 121, 146),
MI (I 21), angina pectoris including PC’s and CABGs (1 20,
7 95.5 and 7Z 95.1) and ischemic stroke (I 63-1 66). For each
case three sex- and age-matched controls were randomly
selected. Through this nested case-control design (211 cases
and 633 controls) was applied to determine relative risks for
future events.

[0120] The screening of 4232 subjects, 60-year-old (2039
men and 2193 women) with a follow up of 5-7 years was
conducted and 211 incident cases of CVD (myocardial inf-
arction, ischemic stroke, or hospitalized angina pectoris) and
633 age- and sex-matched controls were identified. Values
were adjusted for smoking, BMI, type II diabetes, hypercho-
lesterolaemia, and high blood pressure. An increased risk of
CVD was determined as described in the tables.

[0121] Crude values include the matching factors age and
sex. In addition adjustments have been made for smoking,
BMI>29 kg/m?, type 11 diabetes, high s-cholesterol mmol/I,
high blood pressure >140/90 mmHg.

[0122] Descriptive analyses of were performed for cases
and controls respectively with values expressed as medians
(ranges) or proportions. Relative risks (RR) with 95% confi-
dence intervals (CI) were calculated applying conditional
logistic regressions. Analyses were run both crude and
adjusted for traditional risk factors (as assessed by univariate
analyses of significant differences between cases and con-
trols). Statistical analyses were run with SAS® statistical
software system version 9.1.

[0123] Thus, low anti-oxCL levels predicted a striking risk
of stroke (CVD) and myocardial infarction (MI) in men, and
also increased risk of myocardial infarction (MI) in women. It
was not possible to study a similar effect of low anti-oxCL on
the risk of stroke in woman due to a limited set of data.

[0124] Units were arbitrarily determined with sera two per-
sons with moderately high-level anti-oxCL on each ELISA
plate and these were used as controls and was the basis of Unit
determinations. Quartile 4 represents the highest 25% of val-
ues in the whole cohort.

TABLE 1la

Association between low levels of anti-OxCL and risk for CVD, men and
women
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TABLE 3a

Association between low levels of anti-OxCL and risk for M1, men

aOxCL Crude Adjust
Quartiles RR 95%CI  P-valuess RR  95%CI  P-values
Quartile 4 1 N/A N/A 1 N/A N/A
Quartile 3 1.39  0.73-2.66 1.6 0.81-3.17
Quartile 2 1.51 0.78-2.94 1.7 0.84-3.46
Quartile 1~ 2.16  1.14-4.09 230 1.17-451

TABLE 4

Association between low levels of anti-OxCL and risk for MI, women

aOxCL Crude Adjust

Quartiles RR 95%CI  P-values RR  95%CI  P-values
Quartile4 1 NA N/A 1 N/A N/A
Quartile3  1.66 0.97-2.85 0.0653 1.84 1.08-3.33  0.0267
Quartile2  1.67 0.97-2.8%8  0.0658 1.69 0.96-3.00 0.0699
Quartile 1~ 2,15 1.25-3.70  0.0036 215 1.23-3.78  0.0075

aOxCL Crude Adjust
Quartiles RR  95%CI  P-values RR  95%CI  P-values
Quartile 4 1 N/A A 1 N/A N/A
Quartile 3 252 0.93-6.82 296 1.05-8.30
Quartile 2 2.13  0.82-5.52 1.97 0.73-5.31
Quartile 1 1.97  0.70-5.61 1.87  0.65-5.41

TABLE 5a

Association between low levels of anti-OxCL and risk for stroke, men

Adjust
aOxCL Crude P-
Quartiles RR 95%CI  P-valuess RR 95% CIL values
Quartile 4 1 N/A A 1 N/A N/A
Quartile 3 2.24 0.54-9.31 7.05 1.05-474
Quartile 2 2.7 0.54-13.48 8.03  0.93-69.56
Quartile 1~ 2.69 0.64-11.31 12.28  1.48-101.77
[0125] Relative risks (RR) using SAS were determined

with 95% confidence intervals (CI) and quartiles of anti-
0xCL levels where the 100% percentile was set as the refer-
ence value (RR=1.0). Thus, the percentile unit represent the
indicated fraktile of the level of anti-oxCL of the analysed
patients, respectively. Cut off levels are based on the total of
men and women.

[0126] Thus, low anti-oxCL levels predicted a striking risk
of stroke (CVD) and myocardial infarction, MI, in men, and
also increased risk of myocardial infarction, MI, in women. It
was not possible to have a similar effect of low anti-oxCL on
the risk of stroke in woman confirmed due to a limited set of
data].

[0127] Inthe following tables in this example, levels below
the indicated were compared to those above.
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TABLE 7a TABLE 9a-continued
Association between low levels of anti-OxCL and risk for Association between low levels of anti-OxCL and risk for MI men
cvd men + women
a0OxCL Crude Adjust
a0xCL
percen- Adjust percentile P- P-
unit RR 95% CI values RR 95% CI values
tile Crude P-
18 1.614 0.978 2.663 0.0610 1.545 0911 2.620 0.1062
unit RR 95% CI P-valuess RR 95% CI values 17 1.561 0.937 2.599 0.0873 1.470 0.862 2.509 0.1575
16 1.589 0.935 2.701 0.0871 1511 0.870 2.622 0.1426
35 1499 1.077 2.086 0.0163 1.520 1.076 2.146 0.0174 15 1.529 0.889 2.630 0.1249 1.433 0.817 2.513 0.2097
33 1487 1.067 2.073 0.0191 1.484 1.049 2.099 0.0256 14 1.658 0.954 2.882 0.0729 1.574 0.887 2.794 0.1212
30 1408 1.006 1971 0.0460 1.386 0.976 1.968 0.0684 13 1.895 1.080 3.327 0.0260 1.724 0.959 3.098 0.0685
25 1361 0951 1.949 0.0919 1.366 0941 1.982 0.1010
24 1.206 0.838 1.735 03136 1.219 0.836 1.776 0.3034
23 1.168 0.808 1.686 0408 1.185 0.810 1.733 0.3826
22 1129 0779 1.636 05220 1.145 0.781 1.677 0.4882 TABLE 10a
21 1.204 0831 1745 03253 1.219 0.831 1.787 0.3111
20 1.280 0.876 1.870 02018 1.282 0.867 1.895 0.2137 Association between low levels of anti-OxCL and risk for stroke men
19 1.345 0915 1.978 0.1315 1.333 0.896 1.983 0.1559
18 1493 1.012 2.202 1.480 0991 2211 0.0556 20xCL
17 1400 0938 2.090 0.0993 1379 0913 2.082 0.1265 percen- Crude Adjust
16 1.385 0915 2.097 01235 1363 0.891 2.085 0.1531
15 1410 0924 2.151 01108 1.386 0.901 2.132 0.1377 tile P- P-
14 1527 0988 2360 0.0568 1511 0.969 2.357 0.0688 it  RR 95%CI  values RR 95% CI values
13 1.620 1.040 2.524  0.0330  1.556 0.989 2.446 0.0558
35 2.127 0833 5430 0.1143 4031 1.107 14.674 0.0345
33 2.127 0.833 5430 0.1143 4031 1.107 14.674 0.0345
30 1.607 0.645 4.003 3410 0.942 12.347 0.0617
25 1.385 0.543 3,531 04950 2453 0.719 8376 0.1521
TABLE 8a 24 1042 0397 2735 09342 1712 0497 5.898  0.3941
2 1.104 0426 2.866 08382 1762 0.521 5,962 0.3622
Association berween low levels of anti-OxCI. and risk for cvd men 2 1.174 0452 3.051 07421 1882 0.553 6.406 0.311%
2 1.174 0452 3.051 07421 1.882 0.553 6.406 03118
aOxCL Crude Adjust 2 1.174 0452 3.051 07421 1882 0.553 6.406 0.3118
19 1.344 0506 3.565 05531 2123 0.611 7.372  0.2358
percentile P- p- 18 1.637 0584 4588 03488 2246 0.638 7.907 0.2078
unit RR 95%CI  values RR  95%CI  values 17 1352 0465 3.933 05802 1704 0.474 6.125 0.4145
16 1491 0495 4490 04772 1.86 0.506 7.095 0.3423
35 1.936 1.295 2.896 0.0013 2.050 1.342 3.133 0.0009 15 1491 0495 4490 04772 1896 0.506 7.095 0.3423
33 2027 1.355 3.033 0.0006 2.142 1401 3.274 0.0004 14 1454 0441 4797 05388 1566 0388 6321  0.5200
30 1.801 1.201 2.700 0.0044 1.885 1.232 2.884 0.0035 13 1605 0485 5306 04379 1649 0.7 671  0.4679
25 1,594 1.047 2427 0.0296 1.655 1.067 2.566 0.0244
24 1401 0913 2.148 0.1224 1.440 0924 2246 0.1073
23 1.357 0.882 2.087 0.1648 1.412 0.903 2208 0.1305
22 1.265 0.819 1.954 0.2895 1.311 0.837 2.053 0.2369
21 1.347 0.873 2.078 0.1777 1.389 0.887 2.174 0.1511 EXAMPLE 9
20 1412 0910 2.189 0.1235 1.460 0927 2299 0.1026
19 1448 0.927 2262 0.1037 1479 0932 2346 0.0966 [0128] The same data material as described in example 8
18 1.618 1.031 2.539 0.0362 1.638 1.026 2.613 0.0386 .
17 1519 0958 2409 00754 1.507 0937 2424 0.0909 was used herein.
16 1570 0.973 2.533 0.0646 1560 0.955 2.349 0.0760 [0129] Descriptive analyses were performed for cases and
15 1,522 0.935 2476 0.0910 1.485 0.903 2442 0.1192 . B .
14 U620 0.980 2677 00598 1591 0952 2660 00763 controls respectively with values expressed as medians
13 1.839 1.104 3.062 0.0193 1.731 1.028 2915 0.0392 (ranges) or proportions. Relative risks (RR) with 95% confi-
dence intervals (CI) were calculated applying conditional
logistic regressions. Analyses were run both crude and
TABLE 92 adjusted for traditional risk factors (as assessed by univariate

Association between low levels of anti-OxCL and risk for MI men

aOxCL Crude Adjust

percentile P- P-
unit RR 95% CI values RR 95% CI values
35 1.895 1.213 2960 0.0050 1.912 1.191 3.069 0.0073
33 2,005 1.283 3.133 0.0023 2.023 1.259 3.250 0.0036
30 1.852 1.178 2909 0.0075 1.829 1.135 2.947 0.0132
25 1.652 1.032 2.643 0.0363 1.609 0.980 2.642 0.0602
24 1.508 0.936 2429 0.0912 1.460 0.884 2.413 0.1396
23 1431 0.884 2318 0.1449 1.409 0.846 2.347 0.1382
22 1.290 0.792 2.103 0.36 1.274 0.764 2.124 0.3525
21 1.397 0.859 2270 0.1777 1.361 0.816 2.268 0.2376
20 1484 0906 2431 0.1169 1.442 0.859 2422 0.1661
19 1477 0.895 2438 0.1270 1.426 0.844 2.409 0.1851

analyses of significant differences between cases and con-
trols). Statistical analyses were run with SAS® statistical
software system version 9.1.

[0130] Relative risks (RR) using SAS were determined
with 95% confidence intervals (CI) and quartiles of anti-
0xCL levels where the highest quartile representing the high-
est values of anti-OxCL was set as the reference value (RR=1.
0). Thus, percentile units represent the 76% and up to 98%
fraktile of the level of anti-oxCL of the analysed patients,
respectively. Cut off levels are based on the total of men and
womerl.

[0131] Thus, low levels of anti-OxCL are associated with
increased risk of development of CVD. Here it is demon-
strated that high levels of anti-OxCL can be protective for
CVD.
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Association Between High Levels of Anti-OxCL and Risk for
CVD (MI-Stroke)Men+Women

[0132]
a0OxCL Crude Adjust
percentile P- P-
unit RR 95% CI values RR 95% CI values

98 0.693 0.197 2430 0.5662 0.566 0.154 2.078 0.3912
96 0.825 0.354 1.924 0.6564 0.716 0.297 1.722 0.4550
94 0.649 0.310 1.360 0.2522 0.606 0.283 1.296 0.1966
90 0.631 0.351 1.134 0.1239 0.600 0.331 1.089 0.0929
86 0.537 0.319 0.905 0.0196 0.485 0.283 0.829 0.0082
84 0.576 0.356 0.932 0.0246 0.534 0.326 0.874 0.0125
82 0.607 0.387 0.950 0.0291 0.577 0.365 0.913 0.0187
80 0.698 0.460 1.057 0.0892 0.653 0.427 1.001 0.0503
78 0.734 0.493 1.092 0.1272 0.706 0.469 1.062 0.0946
76 0.661 0.443 0.986 0.0425 0.643 0427 0.969 0.0347

Association Between High Levels of Anti-OxCL and Risk for
CVD (MI-Stroke)Men

[0133]
a0OxCL Crude Adjust
percentile P- P-
unit RR 95% CI values RR 95% CI values

98 0.750 0.159 3.532 0.7161 0.522 0.104 2.625 0.4301
96 0.918 0.336 2.507 0.8672 0.705 0.245 2.024 0.5155
94 0.648 0.264 1.592 0.3438 0.539 0.211 1.375 0.1959
90 0415 0.182 0.949 0.0371 0.364 0.157 0.843 0.0184
86 0425 0.211 0.858 0.0170 0.359 0.174 0.743 0.0057
84 0421 0.215 0.821 0.0112 0.358 0.179 0.712 0.0035
82 0473 0.258 0.868 0.0156 0.421 0.225 0.787 0.0067
80 0.578 0.334 1.001 0.0505 0.518 0.293 0.914 0.0232
78 0.607 0.361 1.020 0.0594 0.565 0.330 0.968 0.0377
76 0.534 0.315 0.905 0.0197 0.496 0.286 0.858 0.0121

Association Between High Levels of Anti-OxCL and Risk for
CVD (Infakt-Stroke)Women

[0134]
a0OxCL Crude Adjust
percentile P- P-
unit RR 95% CI values RR 95% CI values

98 0.600 0.070 5.136 0.6410 0.612 0.067 5572 0.6628
96 0.652 0.136 3.133 0.5930 0.696 0.136 3.570 0.6641
94 0.653 0.178 2391 0.5194 0.746 0.195 2.851 0.6688
90 1121 0.475 2,643 0.7944 1.170 0483 2.836 0.7280
86 0.756 0.343 1.663 0.4861 0.716 0.317 1.619 0.4222
84 0.878 0.430 1.793 0.7215 0.905 0.435 1.881 0.7889
82 0.865 0.439 1,702 0.6737 0.878 0.439 1.757 0.7136
80 0.924 0.486 1.755 0.8083 0.893 0.462 1.727 0.7371
78 0.992 0.530 1.856 0.9788 0.967 0.510 1.833 0.9179
76 0919 0491 1719 0.7921 0911 0484 1.717 0.7739

EXAMPLE 10

[0135] Patient sera from a women control population was
used herein. Data was obtained by use of simple regression
and Spearman Rank test was used in statistical analysis (Stat
View).
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[0136] The association between important parameters and
determinants in relation to anti-oxCL oxCL is determined.
Controls from the General Population (Population Controls;
26 Women)

Clinical role of antibodies against

oxidized cardiolipin and R p

Glucos in plasma -0.41 0.035

Systolic blood pressure -0.66 0.001

Diastolic blood pressure -0.428 0.015

Age 1o association 0.2

BMI -0.56 0.0053
[0137] No association with anticardiolipin antibodies or

lupus antikoagulans (an indirect measure for anti-cardiolipin
antibodies): p=0.41

[0138] Thus, these data indicate strong and significant
negative associations between anti-OxCL antibodies and
important factors as blood pressure, diabetes and blood sugar,
Body Mass Index and a positive association with endothelial
function. One mechanism can be oxCL-effects on endothe-
lium, causing endothelial activation and dysfunction if pro-
tective anti-oxCL are low.

[0139] The role of anti-oxCL in 52 women with a proto-
typic autoimmune disorder, systemic lupus erythematosus
(SLE) is demonstrated.

SLE-Patients: Association Between Anti-OxCL in Women
with SLE (n=52)

Clinical role of antibodies against
oxidized cardiolipin and R P

TNF-induction when leukocytes (PBMC) -0.32 0.02.
are cultured with endotoxin 1 ng/ml and
serum from patients

Endothelial function (nitroinduced 0.43 0.023
dilatation of a Brachialis)

VCAM (important inflammatory/vascular -0.40 0.0046
marker):

TNF (Major inflammatory cytokine) -0.40 0.0043
Age 10 association 0.89

Disease severity index SLICC: below index 4 (117 +48 compared to above index 4 (63 = 14);
p=00085

[0140] Thus, strong negative association between major
SLE measures and inflammation and anti-OxCL exists. In the
prototypic autoimmune disease SLE, a strong negative asso-
ciation between anti-oxCL on the one hand and TNF-induc-
tion and other inflammatory markers, is determined, indicat-
ing an anti-inflammatory role played by these antibodies.
Further, there is a positive association with endothelial func-
tion, indicating a positive effect which also has implications
for cardiovascular disease. A specific potential role in SLE-
manifestations and disease severity is demonstrated by an
association with SLICC, an index of disease damage, where
higher anti-OxCL could ameliorate disease.

EXAMPLE 11

[0141] Both CD4 and CDS8 positive T-cells from the cell
line Human PBMC where studied in an incubation setup
illustrated in FIG. 11A-F. Both T-cell types where incubated
with, buffer (control), 0xCL or CL to determine the effect on
activation, interpreted by the expression of CD69 surface
molecule after stimulation.
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[0142] Inthisexperiment the attention must be drawn to the
quadrant Q2 of the flow cytometry data shown. This quadrant
represents the percentage of T-cells in the population tested to
be CD69 positive, e.g. activated by the stimuli prior to the data
collection.

[0143] The control-stimulation (FIGS. 11A and D), with-
out CL or oxCL, no induction of CD69 expression was
detected in CD4 or CD8 positive lymphocytes. The same is
true for the population of T-cells treated with CL (FIGS. 11C
and F) before measuring the CD69 expression, represented by
very similar data plots. However, the expression of CD69 was
notably elevated in oxCL stimulated T-cells positive for CD4
and CD8 (FIGS. 11B and E). A distinct shift from quadrant
Q1 to Q2 is seen when comparing data from the control and
CL-experiment to the oxCL-data.

[0144] This experiment shows that an immune response
can be induced by 0xCL, indicated by the oxCL, but not CL
mediated expression of CD69 on the surface of CD4 and CDS
positive T-cells.

[0145] FIG. 12A-C illustrates the effect of anti-oxCL on
amyloid peptide 1-42 induced cell death.

[0146] Thebetaamyloid (Abeta) and especially Abeta pep-
tide (1-42), is an important component of senile plaques in
Alzheimer’s disease, and is known to be directly responsible
for the production of free radicals toxic to brain tissue. Abeta
(1-42)-induced free radical oxidative stress in the neurode-
generation observed in AD brain may be one mechanism for
neurotoxicity. Human SH-SY5Y neuroblastoma cells were
used in cell culture systems.

[0147] The cells were treated with 5 uM of the peptide for
24 hours. Cell death was determined by the addition of 1
mg/mL propidium iodide (PI), which labels the nucleus in
dying cells which lack an intact plasma membrane.

[0148] In the control experiment the amount of dead cells
was measured to 23,99%, whereas the amlyoid peptide 1-42
induced cell death increased that number to 45,54%. When
amyloid peptidel-42 was incubated together with 0xCL-IgG,
30 ug/ml, (anti-oxCL), the cell dead is reduced to 37,10%.
[0149] This experiment confirms that anti oxCL will have a
protective effect on cell death induced by the amyloid peptide
1-42. Thus, this supports the notion that anti-OxCL can have
a protective effect against Alzheimer.

[0150] Thus, from the above it emerges, that oxCL has a
T-cell activating properties, and is involved in cell death,
which is supported by the cell death protective effect of anti-
0xCL illustrated in FIG. 12A-C.
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[0188] All given references as listed above and discussed in

the description are hereby incorporated by reference.

1-3. (canceled)

4. A method for monitoring or determining the level of
antibodies against oxidised cardiolipin (anti-oxCL) in a
bodily fluid from a mammal.

5. Method according to claim 4 characterised in that said
method is an immunoassay making use of oxidised cardio-
lipin (0xCL) or parts thereof and a marker of antibody-origin
for binding to anti-oxCL/0xCL-complexes.

6. Method according to any of claims 4 characterised in
that the level of anti-oxCL in a sample of bodily fluid from
said mammal is used for determining the risk of'said mammal
developing a cardiovascular disease, an auto-immune disease
or inflammatory condition wherein said cardiovascular dis-
ease, auto-immune disease or inflammatory condition is/are
selected from the group comprising cardiovascular disease,
diabetes II, Alzheimer’s disease, dementia in general, rheu-
matic diseases, atherosclerosis, high blood pressure, acute
and/or chronic inflammatory conditions, myocardial infarc-
tion (MI), acute coronary syndrome, stroke, transient
ischemic attack (TIA), claudiction, angina, type I diabetes,
rheumatoid arthritis, psoriasis, psoriatic arthritis, ankylosing
spondylitis, Reiter’s Syndrome, systemic lupus erythemato-
sus, dermatomyositis, Sjogren’s syndrome, lupus erythema-
tosus, multiple sclerosis, myasthenia gravis, asthma,
encephalitis, inflammatory bowel disease, chronic obstruc-
tive pulmonary disease (COPD), arthritis, idiopathic inflam-
matory myopathies (IIM), dermatomyositis (DM), polymyo-
sitis (PM), inclusion body myositis, an allergic disorder and/
or osteoarthritis.

7. The use of anti-oxCL in diagnostic in vitro methods as a
diagnostic marker of mammal diseases.

8. Useaccording to claim 7 characterised in that the level of
anti-oxCL in a sample of bodily fluid from said mammal is
used in the diagnosis of the risk of said mammal developing
a cardiovascular disease, auto-immune disease or inflamma-
tory condition wherein said cardiovascular disease, an auto-
immune disease or inflammatory condition is/are selected
from the group comprising cardiovascular disease, diabetes
11, Alzheimer’s disease, dementia in general, rheumatic dis-
eases, atherosclerosis, high blood pressure, acute and/or
chronic inflammatory conditions, myocardial infarction
(MI), acute coronary syndrome, stroke, transient ischemic
attack (TIA), claudiction, angina, type I diabetes, rheumatoid
arthritis, psoriasis, psoriatic arthritis, ankylosing spondylitis,
Reiter’s Syndrome, systemic lupus erythematosus, dermato-
myositis, Sjogren’s syndrome, lupus erythematosus, multiple
sclerosis, myasthenia gravis, asthma, encephalitis, inflamma-
tory bowel disease, chronic obstructive pulmonart disease
(COPD), arthritis, idiopathic inflammatory myopathies
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(IIM), dermatomyositis (DM), polymyositis (PM), includion
body myositis, an allergic disorder and/or osteoarthritis.

9. Method according to claim 4 wherein the level of anti-
0xCL in a given mammal is compared with a predetermined
cutoff value for a given population of individuals of said
mammal, said cutoff value being chosen to be 95%, 90%,
85%, 80%, 75%, 65%, 60%, 55%, 50%, 45%, 40%, 35%,
30%, 25% or even less, of the average level of anti-oxCL
usually present in the population, preferably less than 75%,
more preferably less than 50% even more preferably less than
33% or 25% of the average level of anti-oxCL found in the
given population, and said cutoff value being chosen so that
concentrations of anti-oxCL lower than said cutoff value is
associated with an increased risk of developing a cardiovas-
cular disease, an auto-immune disease or inflammatory con-
dition.

10. Method according to claim 4 wherein the level of
anti-oxCL in a given mammal is compared with a predeter-
mined cutoff value for a given population of individuals of
said mammal, said cutoff value being chosen to be 30%. 40%,
50%, 60%, 70%, 76%, 78%, 80%, 82%, 84%, 86%, 88%,
90%, 92%, 94%, 96%, 98% or even more of the average level
of anti-oxCL usually present in the population, preferably
more than 30%, more preferably more than 50%, even more
preferably more than 76% of the average level of anti-oxCL
found in the given population, and said cutoff value being
chosen so that concentrations of anti-oxCL higher than said
cutoff value is not associated with an increased risk of devel-
oping a cardiovascular disease, an auto-immune disease or
inflammatory condition.

11. A kit for detecting the presence of anti-oxCL in a bodily
fluid said kit comprising

A means for acquiring a quantity of the bodily fluid

A media having affixed thereto a capture antibody capable

of complexing with anti-oxCL, and

an assay for the detection of a complex of the capture

antibody and the anti-oxCL

12. Method according to claim 4 characterised in that the
sample of bodily fluid can be characterised as a plasma,
serum, blood, urine or saliva sample.

13. Use of an agent that inhibits the activity of oxCL for the
manufacture of a medicament for treating, preventing and/or
reducing the risk of developing a cardiovascular disease, an
auto-immune disease or inflammatory condition ina mammal
selected from the group comprising cardiovascular disease,
diabetes II, Alzheimer’s disease, dementia in general, rheu-
matic diseases, atherosclerosis, high blood pressure, acute
and/or chronic inflammatory conditions, myocardial infarc-
tion (MI), acute coronary syndrome, stroke, transient
ischemic attack (TIA), claudiction, angina, type I diabetes,
rheumatoid arthritis, psoriasis, psoriatic arthritis, ankylosing
spondylitis, Reiter’s Syndrome, systemic lupus erythemato-
sus, dermatomyositis, Sjogren’s syndrome, lupus erythema-
tosus, multiple sclerosis, myasthenia gravis, asthma,
encephalitis, inflammatory bowel disease, chronic obstruc-
tive puimonart disease (COPD), arthritis, idiopathic inflam-
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matory myopathies (ITM), dermatomyositis (DM), polymyo-
sitis (PM), inclusion body myositis, an allergic disorder and/
or osteoarthritis.

14. Use according to claim 13 wherein the agent that inhib-
its the activity of oxCL is selected from the group consisting
of Annexin A5, or a monoclonal or polyclonal antibody of
isotype IgA, IgD, IgE, IgG, IgM, raised against oxCL or
bioactive components and/or parts/fragments thereof, option-
ally in combination with any suitable adjuvants.

15. Use of oxCL or bioactive components and/or parts/
fragments thereof for the manufacture of a medicament for
use in activation immunotherapy in the treatment, prevention
and/or reduction of the risk of developing a cardiovascular
disease, an auto-immune disease or inflammatory condition
in a mammal selected from the group comprising cardiovas-
cular disease, diabetes II, Alzheimer’s disease, dementia in
general, rheumatic diseases, atherosclerosis, high blood pres-
sure, acute and/or chronic inflammatory conditions, myocar-
dial infarction (MI), acute coronary syndrome, stroke, tran-
sient ischemic attack (TIA), claudiction, angina, type I
diabetes, rheumatoid arthritis, psoriasis, psoriatic arthritis,
ankylosing spondylitis, Reiter’s Syndrome, systemic lupus
erythematosus, dermatomyositis, Sjogren’s syndrome, lupus
erythematosus, multiple sclerosis, myasthenia gravis,
asthma, encephalitis, inflammatory bowel disease, chronic
obstructive pulmonart disease (COPD), arthritis, idiopathic
inflammatory myopathies (IIM), dermatomyositis (DM),
polymyositis (PM), inclusion body myositis, an allergic dis-
order and/or osteoarthritis.

16. A method of treating, preventing or reducing the risk of
developing a cardiovascular disease, an auto-immune disease
or inflammatory condition in an mammal wherein said car-
diovascular disease, an auto-immune disease or inflammatory
condition is/are selected from the group comprising cardio-
vascular disease, diabetes II, Alzheimer’s disease, dementia
in general, rheumatic diseases, atherosclerosis, high blood
pressure, acute and/or chronic inflammatory conditions,
myocardial infarction, acute coronary syndrome, stroke, TIA,
claudiction, angina, type I diabetes, rheumatoid arthritis, pso-
riasis, psoriatic arthritis, ankylosing spondylitis, Reiter’s
Syndrome, systemic lupus erythematosus, dermatomyositis,
Sjogren’s syndrome, lupus erythematosus, multiple sclerosis,
myasthenia gravis, asthma, encephalitis, inflammatory bowel
disease, chronic obstructive pulmonart disease (COPD),
arthritis, idiopathic inflammatory myopathies (IIM), der-
matomyositis (DM), polymyositis (PM), inclusion body
myositis, an allergic disorder and/or osteoarthritis, compris-
ing administering to a mammal in need thereof a therapeuti-
cally effective amount of an agent that inhibits the activity of
oxCL.

17. Method according to claim 16 wherein the agent that
inhibits the activity of oxCL is selected from the group con-
sisting of Annexin A5, or a monoclonal or polyclonal anti-
body of isotype IgA, IgD, IgE, IgG, IgM, raised against oxCL
or bioactive components and/or parts/fragments thereof,
optionally in combination with any suitable adjuvants.
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