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Description

[0001] The presentinvention relates to an isolated an-
tisense oligonucleotide for use in a method of preventing
or treating an inflammatory disease or condition of the
buccal cavity in a canine subject, wherein said antisense
oligonucleotide is directed against canine ICAM-1. The
presentinvention further relates to specific compositions
or articles of manufacture comprising said antisense ol-
igonucleotide.

[0002] Periodontitis, i.e., inflammation of the gingiva,
the periodontal ligaments and the dental alveoli, and, in
later stages, damage of the cementum and the jawbone,
is the most prevalent disease of the buccal cavity on
dogs. Even at a young age of five years, four out of five
dogs display detectable periodontitis. This disease is not
merely a cosmetic problem, but leads to deterioration of
the general condition and can promote inflammation of
internal organs.

[0003] In contradiction to the high prevalence of peri-
odontitis in dogs, the disease is often diagnosed only late
or even too late, since many of the related symptoms
display a chronic and rather subtle progress. However,
reestablishment of a healthy buccal cavity gets more and
more difficult with disease progression.

[0004] Therefore, sustained dental hygiene is essen-
tial and regular controls and treatment at a veterinarian
or a veterinary dentist are very important. Further, the
owner of the dog can take several measures to prevent
periodontitis, most importantly regularly brushing the
dog’s teeth. Moreover, chewing toys ensuring sufficient
wear of the dog’s teeth are available. Nevertheless, the
need for simple and efficient means for the prevention
and treatment of canine periodontitis is still great.
[0005] Inthiscontext, conventional treatment of canine
periodontitis is based on empirics and rational designs,
but does not consider the molecular patho-mechanisms
of inflammation. Thus, it seems to be reasonable to as-
sume that patho-mechanism-based treatment options
bear superior chances for high efficacy.

[0006] Suppression of Intercellular Adhesion Molecule
1 (ICAM-1; CD54) for the prevention or treatment of in-
flammatory processes has been knownin the art for some
time. In humans, the use of antisense oligonucleotides
directed against ICAM-1 has been described. However,
means for the prevention or treatment of canine perio-
dontitis based on the suppression of canine ICAM-1 have
so far been elusive.

[0007] However, conventional treatment is empirical
or partly rational but not related to molecular patho-mech-
anisms of inflammation. Thus, molecular mechanism-
based treatments bear superior chances for high effica-
cy.

[0008] In this context, Nedbal et al. (Nedbal, W. et al.;
Antisense & Nucleic Acid Drug Development, 12(2);
2002; pp. 71-78) describes the antisense-mediated inhi-
bition of the expression of ICAM-1 as a therapeutic strat-
egy against inflammation of human periodontal disease.
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Further, Nedbal et al. (Nedbal, W. et al.; Antisense &
Nucleic Acid Drug Development, 12(3); 2002; pp.
183-191) describes the advantages of antisense drugs
for the treatment of oral diseases. Furthermore, Far et
al. (Far, R. K. et al.; Oligonucleotides, 15(3); 2005; pp.
223-233) describes technical improvements in the com-
putational target search for antisense oligonucleotides.
[0009] The technical problem underlying the present
invention is to provide simple and efficient means for the
prevention or treatment of canine periodontitis and other
inflammatory diseases or conditions of the buccal cavity
in canine subjects.

[0010] The solution to the above technical problem is
achieved by the embodiments characterized in the
claims.

[0011] Inparticular, in afirst aspect, the presentinven-
tion relates to an isolated antisense oligonucleotide for
use in a method of preventing or treating an inflammatory
disease or condition of the buccal cavity in a canine sub-
ject, said oligonucleotide consisting of the nucleotide se-
guence according to SEQ ID NO: 1.

[0012] In this context, the specific antisense oligonu-
cleotides used herein have been known in the art to sup-
press stimulated ICAM-1 expression in humans. Howev-
er, the level of basal ICAM-1 expression in humans, as
opposed to stimulated expression, is not suppressed by
said oligonucleotides. In contrast, the present invention
has identified that in canine subjects, basal ICAM-1 ex-
pression is advantageously and unexpectedly sup-
pressed by the specific antisense oligonucleotides of the
present invention to a significant extent.

[0013] In preferred embodiments, the inflammatory
disease or condition of the buccal cavity to be prevented
or treated according to the present invention is a perio-
dontal disease or condition, more preferably a periodon-
tal disease or condition selected from the group consist-
ing of gingivitis, chronic periodontitis, aggressive perio-
dontitis, periodontitis as a manifestation of systemic dis-
ease, necrotizing ulcerative gingivitis, necrotizing ulcer-
ative periodontitis, abscesses of the periodontium, and
combined periodontic-endodontic lesions.

[0014] The isolated antisense oligonucleotides de-
scribed herein may comprise oligonucleotide modifica-
tions known in the art, e.g. modifications that increase
the stability of the antisense oligonucleotide-target RNA
complex such as LNA (locked nucleic acid) modifications.
[0015] In a second aspect, the present invention re-
lates to a composition or article of manufacture compris-
ing the isolated antisense oligonucleotide as defined
above for the first aspect of the present invention.
[0016] According to the present invention, the compo-
sition or article of manufacture is a dog feed, a dog chew-
ing gum, a dog chewing toy, a dog chewing bone, a dog
dental chew, a dog tooth brush, a dog finger brush, a dog
oral hygiene paste or gel, a dog mouthwash or dental
rinse, a dog dental powder, a dog oral hygiene spray, a
dog tooth polish, a dog toothpaste, or any formulation or
mixture that improves oral hygiene and/or oral health.
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Means for incorporating the oligonucleotides of the
presentinvention into respective compositions or articles
of manufacture are not particularly limited and are known
in the art.

[0017] The figures show:

Figure 1:

Canine ICAM-1: local target sequence of antisense
oligonucleotides and sequence positions according
to NM_001003291 (antisense species as1559a
(SEQ ID NO: 2), as1559b (SEQ ID NO: 1), as1559c¢
(SEQ ID NO: 3), and the negative control, i.e., the
scrambled sequence sc1284(SEQ ID NO: 4)).

Figure 2:
Dose-dependency of as1559b-mediated inhibition
of basal gene expression of canine ICAM-1.

Figure 3:

Suppression of basal expression of ICAM-1 by
as1559-derived antisense species. Data measured
at a cell density of 250,000 cells/well at seeding and
the incubation time of 20 hrs are depicted in the left
panel, measurements at a cell density of 500,000
cells/well at seeding and the incubation time of 44
hrs are depicted in the right panel. Here, DH82 cells
were seeded in 12-well tissue culture plates ata den-
sity of 250,000 or 500,000 cells/well 20 hours prior
to oligonucleotide treatment. Cells were transfected
with 100 nM antisense oligonucleotides using Lipo-
fectamine 2000 at a final concentration of 5 ug/mL
for 4 hours, and harvested 20 hrs or 44 hrs after
transfection for subsequent analyses as described
herein. For further experimental details see section
"Material and Methods" below. The error bars rep-
resent standard deviation from four PCR experi-
ments performed in duplicate in cell culture.

Figure 4:

Basal levels of canine gene expression of ICAM-1
can be inhibited by as1559b but not by as1559a nor
as1559c (right group of bars) and it cannot be sig-
nificantly be suppressed in human ECV-304 cells
(left group of bars).

Figure 5:

The antisense oligonucleotide as1559b is character-
ized by high reproducibility and effectiveness in ca-
nine cells. DH82 cells were seeded in 12-well tissue
culture plates at a density of 250,000 cells/well 24
hours prior to oligonucleotide treatment. Cells were
transfected with 100 nM antisense oligonucleotides
using Lipofectamine 2000 at a final concentration of
5 ng/mLfor4 hours, and harvested 20 hrs after trans-
fection for measuring mRNA levels of ICAM-1 by
RTgPCR. For further experimental details see sec-
tion "Materials and Methods" hereinafter. The error
bars represent standard deviation of three independ-
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ent biological experiments each performed in tripli-
cate in cell culture.

[0018] The present invention will be further illustrated
in the following examples without being limited thereto.

Examples

Material and methods:

Cell line and cell culture:

[0019] The cellline DH82 (Sigma-Aldrich Chemie Gm-
bH, Munich, Germany) was derived from a ten year old
male golden retriever with malignant histiocytosis. Cells
were maintained in Dulbecco’s MEM supplemented with
3.7 g/lL NaHCOa, 4.5 g/L D-glucose, stable glutamine,
Na-pyruvate (Biochrom GmbH, Berlin, Germany), and
15% fetal calf serum (Biochrom GmbH, Berlin, Germany)
at 37 °C in humidified atmosphere with 5% CO, and split
2 to 3 times a week.

[0020] The cell line ECV-304 is a derivative of the hu-
man urinary bladder carcinoma cell line T-24 which ex-
presses ICAM-1inaninducible manner. Cells were main-
tained in medium 199 containing HEPES (25 mM), 0.68
mM L-glutamine (Sigma-Aldrich, Deisenhofen, Germa-
ny) and 10% fetal calf serum (Invitrogen by Thermo Fish-
er Scientific, Carlsbad, USA) at 37°C in humidified at-
mosphere with 5% CO2 and split 2 to 3 times a week.
For stimulation of ICAM-1 (CD54) 200 U/ml interleukin
1B (IL-1beta; PromoCell, Heidelberg, Germany) was
added to the medium and cells were incubated overnight
for 16 to 18 hours.

Transfection of cells with asON:

[0021] DHB82 cells were seeded in 12-well tissue cul-
ture plates at a density of 2.5x10° cells/well 20 hours
prior to transfection with oligonucleotides. Preparation of
the transfection mix with Lipofectamine 2000 (Invitrogen
by Thermo Fisher Scientific, Carlsbad, USA) was carried
out according to the manufacturer’s instructions. Trans-
fection of cells was performed with 0.5 mL Opti-MEM |
medium (Invitrogen by Thermo Fisher Scientific,
Carlsbad, USA) containing varying concentrations of
asON (12.5nM to 200 nM) and 5 p.g/mL of Lipofectamine
2000 per well. Cells were incubated for 4 hours at 37°C,
5% CO,. Subsequently, the transfection medium was re-
placed by fresh DMEM medium containing 15% FCS and
incubated at 37°C, 5% CO, for 20 hours.

[0022] ECV-304 cells were seeded in 12-well culture
plates at a density of 2.0x105 cells/well 15 hours prior
to oligonucleotide treatment. Preparation of the transfec-
tion mix with Lipofectin (Invitrogen by Thermo Fisher Sci-
entific, Carlsbad, USA) was carried out according to the
manufacturer’s instructions. The transfection of asON
was performed with 1.0 mL Opti-MEM | medium (Invitro-
gen by Thermo Fisher Scientific, Carlsbad, USA) con-
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taining 100 nM of asON and 5 pg/mL of Lipofectin per
well. The cells were incubated for 4 hours at 37°C, 5%
CO2. Subsequently, the transfection medium was re-
placed by medium 199 containing 10% FCS. After an
incubation of 4 hours at 37 °C, 5% CO2 the medium was
substituted with medium 199 containing 10% FCS and
200 U/mL IL-1beta to stimulate ICAM-1 expression for
16 to 18 hours. All cell culture experiments were per-
formed in triplicate and at least in two independent runs.

RNA extraction, cDONA synthesis and quantitative PCR:

[0023] Total cellular RNA was extracted from transfect-
ed cells using Qiazol reagent (Qiagen, Hilden, Germany).
Subsequently, RNA was treated with TURBO DNase
(Ambion by Thermo Fisher Scientific, Carlsbad, USA),
according to the manufacturer’s instructions. The yield
and purity of RNA were determined by spectrophotom-
etry.

[0024] Synthesis of cDNA was carried out by reverse
transcription in a volume of 20 pl with equal amounts of
RNA (3 pg) using the RevertAid First Strand cDNA Syn-
thesis Kit and 200 ng random hexamer primer (Thermo
Fisher Scientific, Carlsbad, USA).

[0025] Quantitative PCR was performed using the ABI
Prism 7900HT Sequence Detection System (Applied Bi-
osystems, Darmstadt, Germany) and SYBR Select Mas-
ter Mix (Thermo Fischer, Carlsbad, USA). Canine ICAM-
1 cDNA (3ng/PCR) was amplified with the forward primer
5-TGACAACCATTGTCATCTTAGGAA-3' (SEQID NO:
5) and reverse primer 5-GGTGTGTTCAGCTTCAT-
GGC-3' (SEQ ID NO: 6) resulting in a fragment of 124
bp. Canine 18S cDNA (0.03 ng/PCR) was amplified with
forward primer, 5-CACATCCAAGGAAGGCAGCAG-3’
(SEQIDNO:7)andreverse primer, 5-GACTTGCCCTC-
CAATGGATCC-3' (SEQ ID NO: 8) resulting in a product
of 152 bp. All gPCR runs were conducted at 95°C for 2
minutes, and then 40 cycles of 95°C for 15 seconds and
60 °C for 60 seconds. The specificity of the reaction was
verified by melt curve analysis. Each reaction was runin
triplicate. The mRNA expression level of each sample
was normalized to the amount of 18S rRNA and analyzed
by the comparative ACt method and expressed as rela-
tive amounts to negative control (sc1284).

[0026] Forexperiments with human ECV-304 cells, to-
tal RNA was extracted from transfected cells using RNe-
asy mini kit including treatment with RNase-free DNase
I (Qiagen, Hilden, Germany). The yield and purity of RNA
were determined by spectrophotometry. Synthesis of cD-
NA was carried out using random hexamer primers and
Superscript Il RNase H-reverse transcriptase according
to the manufacturer’s specifications (Invitrogen by Ther-
mo Fisher Scientific, Carlsbad, USA). Gene expression
of ICAM-1 was analyzed by quantitative PCR. Therefore,
100 ng of reverse transcribed RNA was analyzed using
SYBR green PCR core reagents (Eurogentec, Seraing,
Belgium). The reaction was carried outin 50 wl containing
300 nM gene-specific 5’ and 3’primers, respectively, and
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assayed with the GeneAmp 5700 sequence detection
system (Applied Biosystems, Darmstadt, Germany). Hu-
man ICAM-1 cDNA was amplified with the forward primer
5-GCCACTTCTTCTGTAAGTCTGTGGG-3' (SEQ ID
NO: 9) and reverse primer 5-CTACCGGCCCT-
GGGACG-3’ (SEQ ID NO: 10). Samples were normal-
ized using primers specific to cDNA encoding human
GAPDH (forward primer, 5-AACAGCGACACCCACTC-
CTC-3’ (SEQ ID NO: 11) and reverse primer, 5-GGAG-
GGGAGATTCAGTGTGGT-3 (SEQ ID NO: 12)). Within
each PCR-run all amplification reactions were performed
in triplicate. Results are expressed as percentage of ex-
pression with control ON which was set 100 %.

Example 1:

Canine ICAM-1 expression is suppressed by as1559b in
a concentration-dependent way.

[0027] Figure 2 shows that the basal level of ICAM-1
expression in canine DH82 cells (100%) can be sup-
pressed by the antisense oligonucleotide as1559b in a
concentration-dependent manner. This experiment was
performed as described above. In detail, 20 hours after
transfection, RNA was isolated and levels of ICAM-1 mR-
NA as well as 18S rRNA were measured in triplicate by
RT-gPCR. The ICAM-1 expression level of each sample
was first normalized to the amount of 18S rRNA and then
compared to cells transfected with the control oligonu-
cleotide (sc1284) at the same total dose. Figure 2 shows
the mean and the standard deviation of the RT-gPCR-
based quantification in triplicate.

[0028] In this context, it should be noted that this con-
centration-dependent suppression of ICAM-1 occurs at
the level of basal gene expression, rather than on the
cytokine-stimulated level which was never observed in
the human system. In human cells, basal gene expres-
sion could not be affected by asON under comparable
experimental conditions.

Example 2:

Substantial suppression of basal gene expression of
ICAM-1 by as1559b.

[0029] All three as1559-related antisense oligonucle-
otides suppress the basal level of gene expression of
ICAM-1 in canine DH82 cells. However, the greatest ex-
tent of target inhibition is observed in the use of as1559b
(Figs. 3, 5). In this experiment, DH82 cells (250.000
cells/well) were transfected with the oligonucleotides
as1559a, as1559b, or as1559c, respectively at 100 nM
final concentration in Opti-MEM | medium containing 5
prg/ml Lipofectamine 2000 for 4 hours. Cells were har-
vested 20 hours after transfection. RNA isolation, cDNA
synthesis and quantitative PCR were performed as de-
scribed above. The ICAM-1 expression level of each
sample was first normalized to the amount of 18S rRNA
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and then compared to cells transfected with the control
oligonucleotide (sc1284) at the same total dose. Figures
2, 3 and 5 show the mean and the standard deviation of
the RT-gPCR-based quantification in triplicate.

[0030] While increased efficacy of 1559b versus
as1559a and as1559c is significant though moderate at
lower initial cell density and shorter observation time,
as1559b performs substantially more efficient at higher
initial cell density and longer observation time. In sum-
mary, it is concluded that as1559b shows a surprisingly
strong inhibition of basal levels of ICAM-1 expression
which is robust and reproducible in the range of 50% of
normal expression levels, depending on cell-density and
duration of exposure to as1559b.

Example 3:

[0031] The antisense oligonucleotide as1559b is sur-
prisingly efficient in canine cells.

[0032] Allthree antisense species againstICAM-1,i.e.,
as1559a, as1559b, and 1559c, respectively, are directed
against the same local target motif of their target, i.e.,
ICAM-1 mRNA (Fig. 1).

[0033] Regarding the gene expression of ICAM-1, it
should be noted that this is sub-divided into the basal
level and the stimulated range (cf. Fig. 4, right panel and
Y-axis). This division is important because of the different
responsiveness to oligonucleotide-based inhibitors.
While it is quite easy to completely suppress the stimu-
lated range of ICAM-1 gene expression in human cells,
and presumably in other mammals, it is very challenging
to down-regulate the basal expression level which is set
100% in this figure. Most antisense oligonucleotides and
also many siRNAs do not significantly affect ICAM-1 ex-
pression in this basal range.

[0034] The datashown inFig. 4 demonstrate thatnone
ofthe three antisense oligonucleotides shows substantial
effects on basal gene expression in human cells (left pan-
el). This is reflected by the lack of strong effects mediated
by as1559a and as1559c in canine cells (right panel).
For two reasons it is surprising that as1559b down-reg-
ulates ICAM-1 to the level of 13% in canine cells (right
panel, circle). Firstly, the extent of inhibition by as1559b
has not been observed in the use of antisense oligonu-
cleotides so far. Secondly, as1559b is highly active in
the canine system which one would not have predicted
from the human system.

[0035] The present invention relates to the following
nucleotide sequences.

SEQ ID NO: 1
Antisense oligonucleotide as1559b
TCTTCCGCTGGCGGTTAT

SEQ ID NO: 2
Antisense oligonucleotide as1559a
CCGCTGGCGGTTATAGAG
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SEQ ID NO: 3
Antisense oligonucleotide as1559¢
ATCTTCCGCTGGCGGTTA

SEQ ID NO: 4
Scrambled negative control oligonucleotide sc1284
CAGGTGGTCAGATGGACC

SEQ ID NO: 5
Primer sequence
TGACAACCATTGTCATCTTAGGAA

SEQ ID NO: 6
Primer sequence
GGTGTGTTCAGCTTCATGGC

SEQ ID NO: 7
Primer sequence
CACATCCAAGGAAGGCAGCAG

SEQ ID NO: 8
Primer sequence
GACTTGCCCTCCAATGGATCC

SEQ ID NO: 9
Primer sequence
GCCACTTCTTCTGTAAGTCTGTGGG

SEQ ID NO: 10
Primer sequence
CTACCGGCCCTGGGACG

SEQ ID NO: 11
Primer sequence
AACAGCGACACCCACTCCTC

SEQ ID NO: 12
Primer sequence
GGAGGGGAGATTCAGTGTGGT

SEQ ID NO: 13

Partial sequence of Canis lupus familiaris ICAM-1
mRNA
TGTAGCCGCTTACCTCTATAACCGCCAGCG-
GAAGATCCAGAAATACAAGCT

SEQ ID NO: 14
Strand of si1559a
CUCUAUAACCGCCAGCGGATT

SEQ ID NO: 15
Strand of si1559a
UCCGCUGGCGGUUAUAGAGTT

Claims

1.

An isolated antisense oligonucleotide for use in a
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method of preventing or treating an inflammatory dis-
ease or condition of the buccal cavity in a canine
subject, said oligonucleotide consisting of the nucle-
otide sequence according to SEQ ID NO: 1.

The isolated antisense oligonucleotide for use ac-
cording to claim 1, wherein the inflammatory disease
or condition of the buccal cavity is a periodontal dis-
ease or condition.

The isolated antisense oligonucleotide for use ac-
cording to claim 2, wherein the periodontal disease
or condition is selected from the group consisting of
gingivitis, chronic periodontitis, aggressive perio-
dontitis, periodontitis as a manifestation of systemic
disease, necrotizing ulcerative gingivitis, necrotizing
ulcerative periodontitis, abscesses of the periodon-
tium, and combined periodontic-endodontic lesions.

The isolated antisense oligonucleotide for use ac-
cording to any one of claims 1 to 3, wherein the oli-
gonucleotide suppresses basal ICAM-1 expression.

A composition or article of manufacture comprising
an isolated antisense oligonucleotide as defined in
any one of claims 1 to 4, which is a dog feed, a dog
chewing gum, a dog chewing toy, a dog chewing
bone, a dog dental chew, a dog tooth brush, a dog
finger brush, a dog oral hygiene paste or gel, a dog
mouthwash or dental rinse, a dog dental powder, a
dog oral hygiene spray, a dog tooth polish, or a dog
toothpaste.

Patentanspriiche

1.

Isoliertes Antisense-Oligonukleotid zur Verwendung
in einem Verfahren zur Vorbeugung oder Behand-
lung einer entziindlichen Erkrankung oder eines ent-
zundlichen Zustands der Mundhéhle bei einem
Hund, wobei das Oligonukleotid aus der Nukleotid-
sequenz gemal SEQ ID NO: 1 besteht.

Isoliertes Antisense-Oligonukleotid zur Verwendung
nach Anspruch 1, wobei die entziindliche Erkran-
kung oder der entziindliche Zustand der Mundhdhle
eine periodontale Erkrankung oder ein periodontaler
Zustand ist.

Isoliertes Antisense-Oligonukleotid zur Verwendung
nach Anspruch 2, wobei die periodontale Erkran-
kung oder der periodontale Zustand ausgewahlt ist
aus der Gruppe, bestehend aus Gingivitis, chroni-
scher Parodontitis, aggressiver Parodontitis, Paro-
dontitis als Manifestation einer systemischen Er-
krankung, nekrotisierender ulzerativer Gingivitis, ne-
krotisierender ulzerativer Parodontitis, Abszessen
des Periodontiums und kombinierten periodontal-
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endodontischen Lasionen.

Isoliertes Antisense-Oligonukleotid zur Verwendung
nach einem der Anspriiche 1 bis 3, wobei das Oli-
gonukleotid die basale ICAM-1-Expression hemmt.

Zusammensetzung oder Herstellungsgegenstand,
umfassend ein isoliertes Antisense-Oligonukleotid,
wie in einem der Anspriiche 1 bis 4 definiert, das ein
Hundefutter, ein Hundekaugummi, ein Hundekau-
spielzeug, ein Hundekauknochen, ein Hundezahn-
kausnack, eine Hundezahnbiirste, eine Hundefin-
gerburste, eine Hundemundhygienepaste oder ein
Gel, ein Hundemundwasser oder eine Zahnspulung,
ein Hundezahnpulver, ein Hundemundhygiene-
spray, eine Hundezahnpolitur oder eine Hundezahn-
paste ist.

Revendications

Oligonucléotide antisens isolé destiné a étre utilisé
dans un procédé de prévention ou traitement d’'une
maladie ou affection inflammatoire de la cavité buc-
cale chez un sujet canin, ledit oligonucléotide étant
constitué de la séquence nucléotidique selon SEQ
IDN°: 1.

Oligonucléotide antisens isolé destiné a étre utilisé
selon la revendication 1, dans lequel la maladie ou
affection inflammatoire de la cavité buccale est une
maladie ou affection parodontale.

Oligonucléotide antisens isolé destiné a étre utilisé
selon la revendication 2, dans lequel la maladie ou
affection parodontale est sélectionnée parmile grou-
pe constitué de la gingivite, la parodontite chronique,
la parodontite agressive, la parodontite comme ma-
nifestation de maladie systémique, la gingivite ulcé-
rative nécrosante, la parodontite ulcérative nécro-
sante, des abces du parodonte, et des lésions pa-
rodontales-endodontiques combinées.

Oligonucléotide antisens isolé destiné a étre utilisé
selon l'une quelconque des revendications 1 a 3,
dans lequel I'oligonucléotide supprime I'expression
de ICAM-1 basale.

Composition ou article de fabrication comprenant un
oligonucléotide antisens isolé selon I'une quelcon-
que desrevendications 1 a4, qui est un aliment pour
chien, un chewing-gum pour chien, un jouet a ma-
cher pour chien, un os a macher pour chien, une
friandise a macher pour chien, une brosse a dents
pour chien, une brosse a dents a doigt pour chien,
une pate ou un gel d’hygiene buccodentaire pour
chien, un bain de bouche ou produit de ringage den-
taire pour chien, une poudre dentaire pour chien, un
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spray d’hygiéne buccodentaire pour chien, un pro-
duitde polissage dentaire pour chien ou un dentifrice
pour chien.
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