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COMPOUNDS AND METHODS FOR REDUCING THE RECRUITMENT
AND/OR MIGRATION OF POLYMORPHONUCLEAR CELLS

Technical field

The present inventions concerns methods and compounds for reducing the
recruitment and/or migration of polymorphonuclear cells, and in particular
compounds and methods for the prevention, treatment or alleviation of various
conditions where the properties and behaviour of polymorphonuclear cells play a

role in the pathogenesis.

Background

Inflammation is a general term for the mechanisms by which the body reacts to
iInfection, irritation and other injury, mobilizing components of the iImmune
system. Polymorphonuclear cells are recruited in the early stages of
iInflammation, and migrate to the site of inflammation. Chemokines and their
receptors, together with other chemoattractants, are key mediators for PMN
migration. Examples of chemoattractants are IL-8 and LTB4, which by binding to
their receptors CXCR1/CXCR2 and BLT1, respectively, play a crucial role in the
recruitment of PMN to the site of inflammation. Importantly, inflammation plays a
role in numerous conditions, not only diseases normally classified as

iInflammatory diseases.

Ischemia is an absolute or relative shortage of the blood supply to an organ that
results in tissue damage because of a lack of oxygen and nutrients. The heart,
the brain, and the kidneys are among the organs that are the most sensitive to
iInadequate blood supply. Different treatment strategies are used depend on the
organs involved and the cause of ischemia. One example is, after an acute heart
Ischemia (myocardial infarction), either a thrombolytic therapy or primary
percutaneous coronary intervention has to be used to restore blood flow

(myocardial reperfusion) in the infarct-related coronary artery. However, the



CA 02778938 2012-04-25
WO 2010/053430 PCT/SE2009/051227

restoration of blood after an ischemic episode causes the death of cardiac
myocytes that were viable immediately before myocardial reperfusion. This
myocardial injury is termed lethal reperfusion injury which increases the final size
of myocardial infarct. Myocardial ischemia and reperfusion injury are believed to
be associated with inflammatory reactions involving various types of cells and
cytokines (Entman and Smith 1994).

Another example is stroke, and in particular ischemic stroke. In an ischemic
stroke, blood supply to one or more parts of the brain is decreased, leading to
dysfunction and necrosis of the brain tissue in those parts. There are several
underlying causes for an ischemic stroke: thrombosis (obstruction of a blood
vessel by a blood clot forming locally), embolism (obstruction of a blood vessel
due to an embolus formed elsewhere In the body), systemic hypoperfusion
(general decrease In blood supply, e.g. as a consequence of shock) and venous

thrombosis.

Embolism Is a serious condition which can lead to limited blood supply to organs
or tissues, downstream from the embolus. Embolism, mentioned above as one
causative factor in stroke, is known to cause obstruction in other organs,
frequently in the lungs, kidneys, or liver, but also in the lower limbs. An embolus
can form spontaneously, for example when plack is dislocated from the walls of a
blood vessel and travels in the blood stream. Emboli may also form as a result of
trauma, for example fat emboli from complicated fractures or blood clots
(thrombi) from the site of haemorrhage. Patients undergoing surgery are also at
risk, as both thrombi and fat emboli may form during the surgical intervention.
Also immobility, obesity and cancer are risk factors, known to be associated with

embolism.

Mesenteric ischemia i1s a medical condition in which inflammation and injury of
the small intestine result from inadequate blood supply. Causes of the reduced
blood flow can include changes in the systemic circulation (e.g. low blood
pressure) or local factors such as constriction of blood vessels or a blood clot.

Other intestinal disorders and conditions potentially leading to ischemia include
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lleus, distention, invagination, and volvolus, where abnormal orientation of the
Intestines, disruption of the peristaltic movement, and other conditions can lead
to reduced blood flow, inflammation, and eventually ischemia. For example ileus
may increase adhesion formation, because intestinal segments are in prolonged
contact, allowing fibrous adhesions to form, and intestinal distention can cause
serosal Injury and ischemia. Such disorders can arise as a result of surgical
iIntervention, either during the surgery or during recovery, as a result of trauma,

burns, shock or various etiology etc and may lead to multiple organ failure.

Polymorphonuclear cells (PMNSs), in particular polymorphonuclear neutrophils,
which constitute the majority of the blood leukocytes are drawn into the infarct
zone by chemoattractants during the first 6 hours of myocardial reperfusion, and
during the next 24 hours they migrate into the myocardial tissue. This process is
facilitated by cell adhesion molecules. The neutrophils cause vascular plugging
and release degradative enzymes and reactive oxygen species (Vinten-Johansen
J, 2004). Therefore neutrophils are the primary target for the purpose of the
treatment or prevention of inflammation. Several interventions were aimed at
reducing neutrophils from the infarct area during myocardial reperfusion e.g.
leukocyte-depleted blood, antibodies against the cell adhesion molecules, and
pharmacologic inhibitors of complement activation. However, the corresponding
clinical studies have not shown any meaningful cardioprotective effect of such

iInterventions (Reviewed in Yellon, 2007).

PMN accumulation and activation has been shown to play a central role in the
pathogenesis of a wide range of disease states as diverse as rheumatoid
arthritis, atherosclerosis, ulcerative colitis, psoriasis, and ischemic damage.
Hence the elucidation of endogenous regulatory mechanisms that can control
neutrophil functions are of considerable therapeutic interest. Extensive efforts
have been spent on identifying drug candidates, and one approach is
represented by the use of peptide compounds, which bind to the aM integrin |-
domain and inhibit its complex formation with proMMP-9, thereby preventing
neutrophil migration (See e.g. W0O2004/110477)
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Another approach is the use of lipoxin and lipoxin derivatives, small lipophilic
compounds which have been shown to inhibit leukocyte recruitment and PMN
infiltration in animal models of inflammation (See e.g. WO2000/055109).

Yet another approach is the use of antibodies. In the early 1990-ties, a potent
CDA47-specific antibody (Ab), C5/D5, was identified that was capable of inhibiting
PMN migration across vascular endothelium, collagen-coated filters and intestinal
epithelium without inhibiting 32 integrin-mediated adhesion (Parkos, et al., 19906).
At the same time, it was shown that anti-CD47 also inhibited PMN migration
across endothelial monolayers (Cooper, et al., Proc Natl Acad Sci USA, 92:
3978, 1995). Subsequent studies with CD47 knockout mice have confirmed the
importance of CD47 in PMN migration in vivo suggesting that CD47 plays a role
In regulating the rate of PMN recruitment to sites of infection. (Lindberg et
al.,1996).

Transplantation is another application where the consequences of reperfusion
iIschemia must be considered. Transplantation means the transfer of cells, tissue
or parts of organs or entire organs from one location to another. Transplants can
be autologous, so called autografts, where mainly cells are taken from an
iIndividual and given back to that same individual. More frequently, the term
transplant is used for cells, tissue or organs taken from one person, the donor,
and given to another person, the recipient. Kidney transplants are the most
commonly performed. Transplants of the heart, liver and lungs are also regularly
carried out. As medicine advances, other vital organs including the pancreas and
small bowel are also being used In transplants. Tissue such as corneas, heart

valves, skin and bone can also be donated.

For practical reasons, a transplant needs to be stored outside the body for a
period of time, to allow for transport, functional testing, tissue typing and
matching the donor and the recipient. Since the advent of transplantation, organs
to be transplanted have been kept in cold ischemic storage. Although this method
was intended to help reduce the extent of organ damage during transport,

significant damage still occurs. The more time that passes, the more serious
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damage. Different technical and chemical solutions have been proposed.
However, as the number of persons in need of a transplant far exceeds the
number of donors, and as the procedure is very complicated, costly and stressful
for all parties, there remains a need for improvements that increase the chance of
a successful transplantation. Minimizing organ damage during storage and

transport Is an important issue.

WO 2005/080568 concerns the use of NF-kB inhibiting compounds for the
prevention or reduction of the extent of secondary ischemic damage in a
mammal. The NF-kB inhibiting compounds are chosen from the group consisting
of. an antisense NF-KB p65 subunit oligonucleotide; a dominant-negative form of
the NF-KB p65 subunit; a decoy; ribosome inhibitors; enzymatic RNA against NF-
KB p65; and siRNA constructs.

WO 2007/030580 concerns methods of protecting cells against cytotoxic insult,
iInvolving the administration of a composition including an agent that binds to and
activates a Toll-like receptor to a subject, optionally in combination with
administering an ASIC inhibitor. The methods are stated to be applicable to the
protection of neural and non-neural cells. For example, methods of protecting a
neural cell against excitotoxic brain injury are provided. Methods for preparing
medicaments for the prophylactic treatment of excitotoxic injury, ischemia and/or

hypoxia are also provided.

WO 2007/030581 is a parallel application to the above WO 2007/030580,
focussing on the administration of a CpG oligonucleotide for protecting cells

against cytotoxic insult.

Summary

The present inventors have surprisingly shown that specific oligonucleotide
compounds influence the properties and behaviour of polymorphonuclear cells, In

particular the recruitment and/or migration of polymorphonuclear cells to a site of
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inflammation, and that they through this mechanism have utility in the prevention,

treatment and/or alleviation of various diseases

The inventors make available oligonucleotides and methods of their use in
therapy, as well as in the manufacture of pharmaceutical compositions for this
purpose. Clinical situations where it is desirable to prevent or reduce the
recruitment and/or migration of polymorphonuclear cells to a site of inflammation
include, but are not limited to airway inflammation pleurisy, myocardial infarct,
cerebral infarct, stroke, reperfusion injury related to tissue or organ transplants;

and reperfusion injury related to surgical intervention, embolism, wound healing,
and trauma.

One aspect of the invention is the provision of novel compounds, as well as
methods of their use, such as methods for preventing or reducing the recruitment
and/or migration of polymorphonuclear cells to a site of inflammation in diseases
of different aetiology. Other aspects of the invention, together with their

advantages, will be obvious to a skilled person upon study of the claims.

Short description of the drawings

The invention will be disclosed in closer detail below, in the description, non-

limiting examples, and claims, with reference to the enclosed drawings in which:

Figure 1a is the prophylactic protocol in the murine model of OVA induced
airway inflammation. The mice were sensitized with two i.p. injections of OVA in
aluminium hydroxide gel on day 0 and 12. Treatments were performed with two
Intra nasal administrations of test drug or vehicle on day 16 and 21. The mice
were then exposed to four aerosol challenges. The experiment was terminated

on day 35.

Figure 1b is a histogram showing mean values of BAL fluid derived cells after
treatment according to Fig. 1a. Treatment with IDX9059 resulted in reduction of

the leukocytes, mainly eosinophils, and lymphocytes. Bar indicates mean + SD.
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*P<0.05, *™*P<0.001 by One-way ANOVA with Bonferroni post hoc correction

versus PBS control.

Figure 2 shows the reduction of PMN accumulation after treatment with inventive
compounds In a thioglycolate induced pleurisy model in mice. 2a) IDX9010 was
administered 20 minutes before induction of pleurisy and resulted in a reduction
of mmigrating PMN'’s into the pleural cavity with 68.2%. 2b) IDX9059 was
administered 20 minutes before induction of pleurisy and resulted in a reduction

of immigrating PMN'’s into the pleural cavity with 25.1%. Bars indicate mean £SD.

Figure 3a is a histogram of cells per microscope field without stimulation with any
chemotactic factor in a model of intravital microscopy of venules in the cremaster
muscle iIn mice. R = rolling cells, A = adhering cells and T = transmigrated cells.
n=4, mean £ SD. The unstimulated cells revealed a cell activity order of R>A>T.

Treatment with IDX9059 showed down regulating effects on rolling and

adherence of unstimulated PMN cells.

Figure 3b is a histogram of cells per microscope field after addition of
chemotactic platelet activating factor (PAF) in a model of intravital microscopy of
venules In the cremaster muscle in mice. R = rolling cells, A = adhering cells and
T = transmigrated cells. On stimulated cells, (after PAF) the activity order was

reversed, T>A>R>. Treatment with IDX9059 showed down regulating effects on

rolling and adherence of and transmigration of PMN cells. n=4, mean £ SD.

Figures 4a - ¢ show the effect of treatment with inventive drugs and vehicle

(PBS) after induction of cerebral ischemia in rat model of focal iIschemia.

4a) consists of two photographs showing a comparison of the extent of ischemic
damage in non-treated animals given PBS (slide E) versus IDX9059 (slide D).
The transient occlusion of middle cerebral artery was used to induce ischemic
brain damage in male Wistar Hannover rats. Laser Doppler was used to show the
cortical blood flow of middle cerebral artery (MCA). After 90 minutes of occlusion
the filament was removed and the circulation of blood continued in the MCA and
the cortical blood flow restituted. The substances were injected intraperitoneal at

0 and 24 hours after recirculation. The animals were sacrificed after 48 hours of
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operation and the brain removed and cut into 2 mm thick slices. The slices were
then incubated in 0.8% triphenyltetrazolium chloride (TTC) in phosphate buffer to
distinguish the viable brain cells (red) from necrotic (pale). The slices were

photograph and the brain damage evaluated by computational analysis.
4b) Is a bar diagram showing the percentage of total brain damage.

4c) I1s a bar diagram showing the percentage of selective nerve necrosis (SNN)
area. Selective nerve necrosis Is depicted as an estimation of the part that has a

slightly pink tone and considered to be the penumbra region.

4d) is a bar diagram showing the percentage of infarct region (ischemic core).
Data shown as mean £SD (n=4-8). Mean indicated with bar. *P<0.05 obtained by

unpaired t-test in treated group versus PBS control.

Figure 5 is a bar diagram showing the percentage of infarct in an animal model
of heart ischemia. IDX9059 (1 ug/ul) or placebo was given (100 ul)
subcutaneously 24 hrs before excision of the heart. The hearts were harvested
and perfused for 20 minutes for stabilization. Global ischemia was induced by
stopping perfusion, followed by 120 minutes of reperfusion. At the end of
reperfusion the heart was removed and the left ventricle was cut into four slices,
each of one mm thick and were incubated in 1% triphenyltetrazolium chloride in
phosphate buffer to distinguish the viable cardiomyocytes. Photographs were
taken from the slices and the infarct volume evaluated by computational analysis.
The results are shown In a bar diagram showing the percentage of infarct
damage. The data show mean (n=8) and SEM. *P< 0.05 was calculated by

Mann-Whitney test.

Figures 6 a - ¢ show result of treatment with IDX0150 and vehicle (PBS) in a
mouse model of intestinal iIschemia-reperfusion. The ischemia was induced by 15
minutes ligation of mesentric artery followed by 3 hours of reperfusion. The
mouse received PBS (6a), or IDX0150 (6b) 20 minutes before induction of
Ischemia. 6a-b) illustrate part of mouse digestive tract (stomach, left; small

Intestine; caecum and colon) after administration of PBS or IDX0150,
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respectively. The inflammatory score of mice treated with the IDX0150 (score 2)

versus mice receiving PBS (score 6.5) Is shown in 6c¢.

Figures 6 d - g show the levels of myeloperoxidase (MPO) in intestinal and lung
tissue in the mouse model of intestinal iIschemia and reperfusion injury. IDX0150
or PBS was administered subcutaneously 20 min before induction of ischemia
(6d, and 6f) or immmediately after start of reperfusion (6e, and 6g). After 3 h of
reperfusion, small intestine (6d, and 6e) and lungs (6f, and 6g) were
homogenized and the levels of MPO were analyzed with ELISA. Results are

presented as mean values with standard deviations.

Figures 7a-f show the results of CXCR1 and CXCR2 expression on human
peripheral PMN after stimulation with different test substances. Human PMN from
5 healthy blood donors were stimulated with 25 yM of test compounds or with
medium alone (untreated) for 3 h. Cells were subsequently harvested and
analyzed for CXCR1 and CXCR2 expression by flow cytometry. The fold
changes in mean fluorescence intensity (MFI) for CXCR1 (7a) and CXCR2 (7¢c)
or the fold changes in the % of CXCR1+ (7b) and CXCR2+ (7d) CD66b+ PMN
were calculated by normalizing the MFI or % positive PMN of corresponding
untreated cells to 1 (dotted black line). 7e) illustrates the relative MFl of CXCR1+
PMN after stimulation with 0.5, 10 and 25 yM of IDX9052, IDX9054 and IDX9059
(n=5). 7f) shows the relative MFI of CXCR1+ PMN after stimulation with 10 yM
IDX9074 in a separate experiments using PMN from 5 healthy blood donors.

Results are presented as mean =+ SEM. *P<0.05, **P<0.01 and ***P<0.001 were

calculated by two-way ANOVA with Bonferroni’s post hoc correction versus

untreated cells.

Figure 79 illustrates CXCR1 expression on human PMN stimulated with
IDX9059 for various time points. Human PMN from 3 healthy blood donor were
stimulated with 10 yuM of IDX9059 for 15 min, 30 min, 1 h, 2 h or 3 h. Cells were
subsequently harvested and fixated at each time point and analyzed for CXCR1
expression by flow cytometry. The fold changes in MFI of CXCR1 of CD66Db
positive PMN in IDX9059 treated cells were calculated by normalizing the MFI of
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corresponding untreated cells to 1. Results are presented as mean values +
SEM.

Figure 7h shows the importance of CpG and oligo G-oligonucleotides on the
surface expression of CXCR1. Human PMN from 3 healthy blood donors were
iIncubated for 3 h with 0.5, 10 or 25 uM of IDX9022 and IDX9059 as well as the
modified control oligonucleotides IDX0480 and IDX9134, which have the same
sequences as IDX9022 and IDX9059, respectively, but without CpG motifs. Cells
were subsequently harvested and analyzed for CXCR1 expression by flow
cytometry. The fold changes in MF| of CXCR1+ CDo66b+ PMN were calculated by

normalizing the MFI of untreated cells to 1 (dotted black line). Results are

presented as mean =+ SEM.

Figure 71 demonstrates the effect of chloroquine on down-regulation of CXCR1
surface expression after treatment with inventive compounds. Human PMN from
4 healthy blood donors were pre-incubated for 30 min with 0.5, 5 or 10 ug/ml of
chloroquine before stimulated with 10 uM of test compounds for 3 h. Cells were
subsequently harvested and analyzed for CXCR1 expression by flow cytometry.
The fold changes in MFI were calculated by normalizing the MFI of

corresponding untreated cells to 1 (dotted black line). Results are presented as
mean =+ SEM. *P<0.05 was calculated by two-way ANOVA with Bonferroni’'s post

hoc correction versus untreated cells.

Figures 7j-k show the results of BLT1 surface expression on human PMN after
stimulation with different test substances. Human PMN from 5 healthy blood
donors were stimulated with 0.5, 10 or 25 uM of inventive compounds or with
medium alone (untreated) for 3 h. Cells were subsequently harvested and
analyzed for BLT1 expression by flow cytometry. The fold change in MFI (7)) or
% BLT1+ CD66b positive PMN (7k) were calculated by normalizing the MFI or %
of corresponding untreated cells to 1 (dotted black line). Results are presented as
mean and SEM. *P<0.05, *P<0.01 and **P<0.001 were calculated by two-way

ANOVA with Bonferroni’'s post hoc correction versus untreated cells.
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Figure 7l-n show the effect of the inventive compounds on IL-8 and LTB4
induced chemotaxis of PMN. Human PMN from 5 (71) or 4-6 (7n) healthy blood
donors were preincubated with 0.5, 10 or 25 yM of inventive compounds for 1 h
after which free compound were washed away and the cells were investigated for
their ability to migrate towards IL-8 (71) or LTB4 (7n) in a chemotaxis assay for
3h. Results are presented as the mean number of migrated PMN £ SEM.
*P<0.05 and **P<0.01 were calculated by one-way ANOVA with Dunnett's post
hoc correction versus untreated cells incubated with IL-8/LTB4. 7m) shows a
separate experiment where PMN from 2 healthy blood donors were preincubated
with 0.5, 10 or 25 yM of IDX9045 for 1 h, after which the cells were investigated
for their ability to migrate towards IL-8 in the presence of free compound in a

chemotaxis assay for 3 h.

Figures 70-q demonstrate the correlation between CXCR1, CXCR2 and BLT1
surface expression and PMN migration after stimulation with the inventive
compounds. The MFI of CXCR1 (70), CXCR2 (7p) and BLT1 (7q) of PMN after
stimulation with inventive compounds were plotted against the number of PMN
that migrated towards IL-8 (70 and 7p) or LTB4 (7q) in the chemotaxis assay.

The curve fit (r°) is specified in the figures.

Figures 8a-f show the results of CXCR1, CXCR2 and BLT1 expression on
human peripheral PMN isolated from MS patients after stimulation with different
test substances. Human PMN from MS patients were stimulated with 0.5, 10 and
25 UM of test compounds or with medium alone (untreated) for 3 h. Cells were
subsequently harvested and analyzed for CXCR1 (n=4), CXCR2 (n=4) and BLT1
(n=2) expression by flow cytometry. The fold changes in mean fluorescence
intensity (MFI) for CXCR1 (8a), CXCR2 (8c) and BLT1 (8e) or the fold changes in
the % of CXCR1+ (8b), CXCR2+ (8d) and BLT1+ (8f) CD66b+ PMN were
calculated by normalizing the MFI or % positive PMN of corresponding untreated
cells to 1 (dotted black line). Results are presented as mean = SEM. *P<0.05,
**P<0.01 and ***P<0.001 were calculated by two-way ANOVA with Bonferroni

post hoc correction versus untreated cells.
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Figures 8g-i illustrate the results of CXCR1, CXCR2 and BLT1 expression on
human peripheral PMN derived from an asthmatic patient after stimulation with
the inventive compounds. Human PMN from an asthmatic patient were

stimulated with 0.5, 10 and 25 uM of test compounds or with medium alone
(untreated) for 3 h. Cells were subsequently harvested and analyzed for CXCRA1,
CXCR2 and BLT1 expression by flow cytometry. The fold changes in mean
fluorescence intensity (MFI) for CXCR1 (8g), CXCR2 (8h) and BLT1 (8i) CD66b+

PMN were calculated by normalizing the MFI of corresponding untreated cells to
1 (dotted black line).

Detailed description

Before the present invention is described, it is to be understood that the

terminology employed herein is used for the purpose of describing particular
embodiments only and is not intended to be limiting.

It must be noted that, as used in this specification and the appended claims, the

singular forms “a,” “an,” and “the” include plural referents unless the context
clearly dictates otherwise.

Also, the term “about” is used to indicate a deviation of +/- 2 % of the given value,

preferably +/- 5 %, and most preferably +/- 10 % of the numeric values, where
applicable.

In addition to the above, the following terms will be used:

The term "homology” and “degree of homology” means the similarity or identity
between two sequences, where 100 % homology means that the sequences are
Identical, and a lower homology indicates the presence of variations. For

example, for a sequence consisting of 20 nucleobases, another sequence is 90
% homologous if 18 bases are the same.
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“Functionally homologous™ means sequences sharing perhaps a lower structural
homology with the disclosed sequence, but exhibiting homologous function in
vivo, In either the healthy or the diseased organism, e.g. coding the same or

highly similar proteins with similar cellular functions.

b i ” i

The terms “treatment’, “therapy’, “therapeutic use”, “"medicament”, and "medical

use” encompass both human and animal or veterinary applications.

The present inventors have found that specific oligonucleotides are capable of
Influencing the properties and behaviour of polymorphonuclear cells, e.g. their
endothelial adhesion and transmigration, and that these compounds through this
and possibly other mechanisms have utility in the prevention and/or alleviation of
diseases of different etiology. These findings have been confirmed in animal

experiments and in in vitro tests performed on PMNs isolated from donor blood.
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Table 1. Examples of olignucleotide sequences

SEQID NO | IDX-No Seq 5’-3’

1 IDX9005 | T*C*G*TCCATGGTCA GGGTCCCGG*G*G*G
2 IDX9010 | T*C*C*CAAGAGTCGTCC*A*G*G

3 IDX9022 | T*C*G*TCGTTCTGCCATCGTC*G*T*T
4 IDX9030 | T*C*G*TCTGCCATGGCGGCC*G*C*C
5 IDX9031 | T*C*G*TCGATTCGTCTGCCA*T*G*G
6 IDX9045 | G*G*G*TCGCAGC*T*G*G

7 IDX9054 | G*G*G*GTCGTCTGC*G*G*G

8 IDX9059 | G*A*T*CGTCCG*G*G*G

9 IDX9074 | T*C*G*TTCGTCTTTCGTC*T*G*C

10 IDX9092 | T*T*T*"CGTCTGCTTTCGTTTCG*T*T*T
11 IDX9095 | T*"C*G*TCTGCTTTCGTC*T*G*C

12 IDX9096 | G*A*T*CGTCCGATCG*T*C*C

13 IDX0150 | G*G*A*ACAGTTCGTCCAT*G*G*C

14 IDX9052 | G*G*G*GTCGTCTG*C*G*G

15 IDX0480 | T*G*C*TGCTTCTGCCATGCTG*C*T*T
16 IDX9134 | G*A*T*GCTCTG*G*G*G

The inventors make available novel oligonucleotides, and accordingly one
embodiment of the invention is an isolated and substantially purified
oligonucleotide chosen from the group consisting of SEQ ID NO 1 - 12, 14, 15,
and 16, and in particular SEQ ID NO 8 [IDX9059]; SEQ ID NO 14 [IDX29052];
SEQ ID NO 7 [IDX9054]; SEQ ID NO 6 [IDX9045]; SEQ ID NO 1 [IDX9005]; SEQ
ID NO 9 [IDX9074]; SEQ ID NO 3 [IDX9022]; SEQ ID NO 2 [IDX2010]; and SEQ
ID NO 4 [IDX9030].

Preferably at least one nucleotide in a sequence chosen from the sequences
above has a phosphate backbone modification. Said phosphate backbone

modification Is preferably a phosphorothioate or phosphorodithioate modification.

The inventors also make available a pharmaceutical composition comprising an

oligonucleotide chosen from the sequences above.

One embodiment of the invention is the use of an oligonucleotide for the
production of a pharmaceutical preparation for reducing the recruitment and/or
migration of polymorphonuclear cells to a site of inflammation, wherein the

oligonucleotide is chosen from the group consisting of: SEQ ID NO 8 [IDX90359];
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SEQ ID NO 14 [IDX9052]; SEQ ID NO 7 [IDX9054]; SEQ ID NO 6 [IDX9045];
SEQ ID NO 1 [IDX9005]: SEQ ID NO 9 [IDX9074]: SEQ ID NO 3 [IDX9022]: SEQ
ID NO 2 [IDX9010]; SEQ ID NO 4 [IDX9030]; and SEQ ID NO 13 [IDX0150].

Preferably, according to the results currently available to the inventors, said
reduced recruitment and/or migration of polymorphonuclear cells to a site of
iInflammation is a result of a down-regulation of at least one of the receptors
CXCR1 and CXCR2, or a result of a down-regulation of the receptor BLT1.

According to a preferred embodiment, said oligonucleotide Is preferably chosen
among: SEQ ID NO. 8 [IDX9059]; SEQ ID NO. 14 [IDX9052]; and SEQ ID NO. 7
[IDX9054].

In the above use, the oligonucleotide Is preferably given through one of the
following routes of administration: subcutaneous, intraperitoneal, mucosal,

iIntestinal, oral, gastric, oesophagal, buccal, nasal, and pulmonary administration.

According to a preferred embodiment, freely combinable with the above, the
oligonucleotide is administered as a step in the treatment of an inflammatory

disease.

According to another preferred embodiment, freely combinable with the above,
the oligonucleotide is administered to a patient having suffered from, or

suspected to have suffered from, a myocardial infarct.

According to another preferred embodiment, freely combinable with the above,
the oligonucleotide is administered to a patient having suffered from, or

suspected to have suffered from, a stroke.

According to another preferred embodiment, freely combinable with the above,
the oligonucleotide i1s administered to a patient having suffered from trauma or

burn, or scheduled to undergo surgery.

According to another preferred embodiment, freely combinable with the above,
the oligonucleotide is administered to a patient having an embolism before
removal of the embolism or before administration of a thrombolytic agent. As the

compounds have been shown to have also a post-conditioning effect, it is
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contemplated that they are administered also after the removal of the embolism
or administration of a thrombolytic agent, something that significantly increases

their usefulness in an intensive care setting.

According to another preferred embodiment, freely combinable with the above,
the oligonucleotide is administered to an organ designated for transplantation,
either in situ, before extraction from the donor, in transit before implantation in the

recipient, or in vivo, before or at the time of restoring the blood flow.

Further, the inventors make available a method for reducing the recruitment
and/or migration of polymorphonuclear cells to a site of inflammation in an organ
of a human patient, wherein the oligonucleotide chosen from the group consisting
of: SEQ ID NO 8 [IDX9059]; SEQ ID NO 14 [IDX2052]; SEQ ID NO 7 [IDX2054];
SEQ ID NO 6 [IDX9045]; SEQ ID NO 1 [IDX9005]; SEQ ID NO 9 [IDX2074]; SEQ
ID NO 3 [IDX9022]; SEQ ID NO 2 [IDX9010]; SEQ ID NO 4 [IDX9030]; and SEQ
ID NO 13 [IDX0150], 1Is administered locally to said organ or systemically to said

patient.

Alternatively, the inventors make available a method for reducing the recruitment
and/or migration of polymorphonuclear cells to a site of inflammation in an organ,
wherein an oligonucleotide i1s administered locally to said organ or systemically to
said patient before, simultaneously with, or after reperfusion of said organ,
wherein the oligonucleotide i1s chosen from the group consisting of: SEQ ID NO 8
[IDX9059]; SEQ ID NO 14 [IDX9052]; SEQ ID NO 7 [IDX9054]; SEQ ID NO 6
[IDX2045]; SEQ ID NO 1 [IDX9005]; SEQ ID NO 9 [IDX2074]; SEQ ID NO 3
[IDX9022]; SEQ ID NO 2 [IDX9010]; SEQ ID NO 4 [IDX2030]; and SEQ ID NO
13 [IDX0150].

In either of the above methods of treatment, and according to the results
currently available to the inventors, said reduced recruitment and/or migration of
polymorphonuclear cells to a site of inflammation is a result of a down-regulation
of at least one of the receptors CXCR1 and CXCRZ2, or a result of a down-

regulation of the receptor BLT1.
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In the above methods of treatment, said oligonucleotide is preferably chosen
among: SEQ ID NO. 8 [IDX9059]; SEQ ID NO. 14 [IDX9052]; and SEQ ID NO. 7
[IDX9054].

The inventors also contemplate a method for conditioning a patient having
suffered or suspected of having suffered from a disturbance or interruption in the
blood flow In an organ and scheduled for treatment, wherein an oligonucleotide
capable of reducing the recruitment and/or migration of polymorphonuclear cells
to a site of inflammation in said organ, is administered to said patient before,
simultaneously with, or after the scheduled treatment, wherein the
oligonucleotide is chosen from the group consisting of: SEQ ID NO 8 [IDX9059];
SEQ ID NO 14 [IDX9052]; SEQ ID NO 7 [IDX9054]; SEQ ID NO 6 [IDX9045];
SEQ ID NO 1 [IDX9005]; SEQ ID NO 9 [IDX9074]; SEQ ID NO 3 [IDX9022]; SEQ
ID NO 2 [IDX9010]; SEQ ID NO 4 [IDX9030]; and SEQ ID NO 13 [IDX0150].

In an embodiment of the above method, said organ is preferably the heart, and
said reduction of the recruitment and/or migration of polymorphonuclear cells to a
site of inflammation in said organ is effective to reduce ischemic damage and
prevent or alleviate secondary reperfusion injury. In this embodiment, said
secondary reperfusion injury may be an injury following from restoring the blood
flow to the heart through the administration of a thrombolytic agent. Alternatively,
said secondary reperfusion injury is an injury following from restoring the blood
flow to the heart through surgical intervention, for example by-pass surgery.
Alternatively, said secondary reperfusion injury is an injury following from
restoring the blood flow to the heart through balloon angioplasty. Alternatively,
said secondary reperfusion injury is an injury following from surgically restoring

the blood flow to a transplanted organ in the recipient of the transplant.

In another embodiment of the above method, said organ is the brain, and said
iIschemic damage is a secondary reperfusion injury. In this embodiment, said
secondary reperfusion injury may be an injury following the restoration of the

blood flow to the brain through the administration of a thrombolytic agent.
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In yet another embodiment of the above method, said organ is chosen among the
liver, at least one kidney, the intestines or parts thereof, at least one lung or parts

thereof, and said ischemic damage Is a secondary reperfusion injury.

In any of the above embodiments of the method, the oligonucleotide is given
through one of the following routes of administration: systemic, preferably
subcutaneous, intraperitoneal, mucosal, including intestinal, oral, gastric,

oesophagal, buccal, nasal, and pulmonary administration.

The inventors also make available an adjuvant method for the treatment of
myocardial infarction, wherein an oligonucleotide chosen from the group
consisting of: SEQ ID NO 8 [IDX9059]; SEQ ID NO 14 [IDX9052]; SEQ ID NO 7
[IDX9054]; SEQ ID NO 6 [IDX9045]; SEQ ID NO 1 [IDX2005]; SEQ ID NO 9
[IDX9074]; SEQ ID NO 3 [IDX9022]; SEQ ID NO 2 [IDX2010]; SEQ ID NO 4
[IDX9030]; and SEQ ID NO 13 [IDX0150], is administered before, after or

simultaneously with the administration of a thrombolytic agent.

Further, the inventors make available an adjuvant method for the treatment of
stroke, wherein an oligonucleotide chosen from the group consisting of SEQ ID
NO 8 [IDX9059]; SEQ ID NO 14 [IDX9052]; SEQ ID NO 7 [IDX9054]; SEQ ID NO
6 [IDX2045]; SEQ ID NO 1 [IDX9005]; SEQ ID NO 9 [IDX9074]; SEQ ID NO 3
[IDX9022]; SEQ ID NO 2 [IDX9010]; SEQ ID NO 4 [IDX2030]; and SEQ ID NO
13 [IDX0150] is administered before, after or simultaneously with the

administration of a thrombolytic agent.

Another embodiment of the invention is a technical solution for the storage and/or
transport of transplants, wherein said solution comprises an oligonucleotide
capable of influencing the properties and behaviour of polymorphonuclear cells,
e.g. suppressing endothelial adhesion and recruitment and/or migration of
polymorphonuclear cells, in an amount sufficient for the prevention and/or
alleviation of ischemic damage, and said oligonucleotide is chosen among SEQ
ID NO 8 [IDX9059]; SEQ ID NO 14 [IDX9052]; SEQ ID NO 7 [IDX9054]; SEQ ID
NO 6 [IDX9045]; SEQ ID NO 1 [IDX2005]; SEQ ID NO 9 [IDX9074]; SEQ ID NO
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3 [IDX9022]; SEQ ID NO 2 [IDX9010]; SEQ ID NO 4 [IDX9030]: and SEQ ID NO
13 [IDX0150].

In the above methods of use, as well as the methods of treatment, the
oligonucleotide is administered in a therapeutically effective dose. The definition
of a "therapeutically effective dose” Is dependent on the disease and treatment
setting, a “therapeutically effective dose” being a dose which alone or In
combination with other treatments results in a measurable improvement of the
patient’s condition. A skilled person can determine a therapeutically effective
dose either empirically, or based on laboratory experiments, performed without
undue burden. The treating physician can also determine a suitable dose, based
on his/her experience and considering the nature and severity of the disease, as

well as the patient’s condition.

According to one embodiment, the oligonucleotide is given in a dose In the
iInterval of about 1 to about 2000 pug/kg bodyweight, preferably about 5 to about
1000 pg/kg body<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>