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USE OF CALCITONIN AS COMBINED TREATMENT THERAPY FOR THE
MANAGEMENT OF INFLAMMATORY DISEASE CONDITIONS

FIELLD OF THE INVENTION

The present invention relates to the use of calcitonin as combined treatment therapy

for the management of inflammatory pathologies and arthritides

BACKGROUND OF THE INVENTION

Glucocorticoid drugs (GCs) are potent immunosuppressive and anti-inflammatory
agents that are therapeutically used in several inflammatory pathologies. Long-term
therapy with GCs is often necessary to control the symptoms of rheumatoid arthritis
and other rheumatic conditions. Recent evidence shows that GCs may have a disease-
modifying effect in addition to their well-documented anti-inflammatory actions.
However, therapeutic management of long-term pathologies with GC is often linked
to a series of unwanted side effects, involving the hypothalamus-pituitary-adrenal
axis, the cardiovascular system as well as fat and bone metabolism. In particular,
secondary osteoporosis i1s one of the major problems associated with long term GC
therapy in rheumatoid arthritis patients. Several mechanisms are implicated in GC-
induced bone loss including direct effects on bone tissue cells and modulation of

cytokine and growth factor production.

Calcitonin (CT or Ct) is a peptide hormone best known for its anti-osteoclastic
activity and is a member of a family of proteins with homologues identified in most
species studied to date. The Calcitonins (Cts) are peptide hormones of 32 amino-acid
residues that have been mainly known for their hypocalcemic effect and the inhibition
of bone-resorption. Calcitonins are used therapeutically for the treatment of
osteoporosis and other with bone disorder-related diseases. Salmon Ct (sCt) has been
shown to have the greatest pharmaceutical activity in the treatment of human disease

conditions, whereas the human hormone (hCt) has a strongly reduced potency when
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administered in a therapeutic setting. As a result, salmon calcitonin (sCt) is the main
Ct to be applied therapeutically to date. However, there is only a 50% sequence

homology between sCt and hCt, which is the cause for immunogenic reactions in

humans when treated with sCt.

The current state of therapy of rheumatoid arthritis has been dramatically improved by
the use of newer biological therapies that have reduced dependence of steroids and

non-steroidal agents. One of the most widely used of these therapies, for example, 18
Enbrel™, a construct of the TNF-o receptor coupled to immunoglobulin. Although

quite effective the newer biological therapies have not completely suppressed but only

significantly modified the symptoms. Moreover these new drugs are very expensive.

For these reasons glucocorticoids (GC) are still widely used as potent immuno-
suppressive and anti-inflammatory agents in all forms of chronic inflammation,
including rheumatoid arthritis. However, as stated above, long-term therapies with
GC are associated with secondary osteoporosis, hence, the beneficial anti-
inflammatory action of GC can be impaired by an exacerbating effect on bone

erosion.

SUMMARY OF THE INVENTION

According to a first aspect of the invention, there is provided the use of a calcitonin in
the preparation of a medicament for the treatment of an inflammatory disease or

condition.

The calcitonin may be from any convenient source, including both isolated natural
forms of the hormone, or synthetic, e.g. from a recombinant source. The calcitonin
peptide may be selected from the group consisting of human, salmon, porcine, bovine,
eel or chicken calcitonin or an active fragment or derivative thereof. Calcitonin

peptides include but are not limited to peptides from the following sources:



10

15

20

235

30

35

CA 02603156 2007-10-01

WO 2006/103455 PCT/GB2006/001183

Cys-Ser-Asn—Leu-Ser-Thr-Cys-Val-Leu-Ser-Ala-Tyr-Trp-Arg-Asn-Leu-Asn-Asn~Phe-His-
Arg-Phe-Ser-Gly-Met-Gly-Phe-Gly-Pro-Glu-Thr-Pro (Porcine)

Cys—Ser-Asn—Leu-Ser-Thr-Cys-Val-Leu-Ser-Ala-Tyr-Trp-Lys-Asp-Leu-Asn-Asn~Tyr-—His-
Arg-Phe-Ser-Gly-Met-Gly-Phe-Gly-Pro-Glu-Thr-Pro (Bovine)

Cys-Ser-Asn—Leu-Ser-Thr-Cys-Val-Leu—Gly-Lys—-Leu-Ser-Gln—GIu—-Leu-I—Iis-Lys-Leu-Gln-
Thr-Tyr-Pro-Arg-Thr-Asn-Thr-Gly-Ser-Gly-Thr-Pro (Salmon)

Cys-Ser-Asn—Leu-Ser—Thr-Cys-Val-Leu-Gly-Lys-Leu—Ser-Gln-Glu~Leu-His—Lys-Leu-GIn-
Thr-Tyr-Pro-Arg-Thr-Asp-Val-Gly-Ala-Gly-Thr-Pro (Eel)

Cys-Gly-Asn—Leu-Ser-Thr-Cys-Met-Leu-Gly-Thr-Tyr-Thr-Gln-Asp-Phe-Asn-Lys-Phe-His-
Thr-Phe-Pro-Gln-Thr-Ala-Leu-Gly-Val-Gly-Ala-Pro (Human)

Cys-—Ala—Ser-Leu-Ser-Thr-Cys-VaI-Leu-Gly-Lys-Leu-Ser-Gln-Glu-Leu-His-Lys-Leu-Gln—
Thr-Tyr-Pro-Arg-Thr-Asp-Val-Gly-Ala-Gly-Thr-Pro (Chicken)

The calcitonins used according to the present invention also include variants,

fragments and/or derivatives of a calcitonin peptide.

An example of a variant of the present invention is a fusion protein comprising a
calcitonin peptide as defined above, apart from the substitution of one or more amino
acids with one or more other amino acids. The skilled person is aware that various
amino acids have similar properties. One or more such amino acids of a substance can
often be substituted by one or more other such amino acids without eliminatin g a desired

activity of that substance.

Thus the amino acids glycine, alanine, valine, leucine and isoleucine can often be
substituted for one another (amino acids having aliphatic side chains). Of these possible
substitutions it is preferred that glycine and alanine are used to substitute for one another
(since they have relatively short side chains) and that valine, leucine and isoleucine are
used to substitute for one another (since they have larger aliphatic side chains which are
hydrophobic). Other amino acids which can often be substituted for one another

include: phenylalanine, tyrosine and tryptophan (amino acids havin g aromatic side



10

15

20

25

30

CA 02603156 2007-10-01

WO 2006/103455 PCT/GB2006/001183

chains); lysine, arginine and histidine (amino acids having basic side chains); aspartate
and glutamate (amino acids having acidic side chains); asparagine and glutamine (amino
acids having amide side chains); and cysteine and methionine (amino acids having

sulphur containing side chains).

Substitutions of this nature are often referred to as "conservative" or "semi-

conservative" amino acid substitutions.

Amino acid deletions or insertions may also be made relative to the amino acid sequence
for the fusion protein referred to above. Thus, for example, amino acids which do not
have a substantial effect on the activity of the polypeptide, or at least which do not
eliminate such activity, may be deleted. Such deletions can be advantageous since the
overall length and the molecular weight of a polypeptide can be reduced whilst still
retaining activity. This can enable the amount of polypeptide required for a particular

purpose to be reduced - for example, dosage levels can be reduced.

Amino acid insertions relative to the sequence of the fusion protein above can also be
made. This may be done to alter the properties of a substance of the present invention
(e.g. to assist in identification, purification or expression, as explained above in relation

to fusion proteins).

Amino acid changes relative to the sequence given above can be made using any suitable

technique e.g. by using site-directed mutagenesis or solid state synthesis...

It should be appreciated that amino acid substitutions or insertions within the scope of
the present invention can be made using naturally occurring or non-naturally occurring
amino acids. Whether or not natural or synthetic amino acids are used, it is preferred that

only L- amino acids are present.

Some preferred substitutions may be for basic and/or acidic amino acid residues with
neutral amio acid residues. Other substitutions may be the replacement of the C-

terminal residue with homoserine (Hse).
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Examples of derivatives include but are not limited to the formation of intramolecular
disulfide bonds between cysteine residues in the peptide or other modifications so as to
form a cyclic or a ring-shaped structure. Other post-translational modifications may also
be made such as phosphorylation, glycosylation, N-terminal amidation etc.

Glycosylation may be the addition of a sugar residue such as N-acetyl-D-glucosamine

moiety.

Fragments of the calcitonin peptide include calcitonin peptides that a truncated by
deletion of amino acid residues 1 to 9. However, it may be preferred that residues 17 to

21 at least are present in the calcitonin fragment.

The sequences of the fragments truncated by deletion of residues 1 to 9 are as follows:

Ser-Ala-Tyr-Trp-Arg-Asn-Leu-Asn-Asn-Phe-His- Arg-Phe-Ser-Gly-Met-Gly-Phe-Gly-Pro-
Glu-Thr-Pro (Porcine)

Ser-Ala-Tyr-Trp-Lys-Asp-Leu-Asn-Asn-Tyr-His- Arg-Phe-Ser-Gly-Met-Gly-Phe-Gly-Pro-
Glu-Thr-Pro (Bovine)

Gly-Lys-Leu-Ser-Gln-Glu-Leu-His-Lys-Leu-Gln-Thr-Tyr-Pro-Arg-Thr- Asn-Thr-Gly-Ser-
Gly-Thr-Pro (Salmon)

Gly-Lys-Leu-Ser-Gin-Glu-Leu-His-Lys-Leu-GIn-Thr-Tyr-Pro-Arg-Thr-Asp-Val-Gly-Ala-
Gly-Thr-Pro (Eel)

Gly-Thr-Tyr-Thr-Gln-Asp-Phe-Asn-Lys-Phe-His-Thr-Phe-Pro-Gln-Thr-Ala-Leu-Gly-Val-
Gly-Ala-Pro (Human)

Gly-Lys-Leu-Ser-Gln-Glu-Leu-His-Lys-Leu-Gln-Thr-Tyr-Pro-Arg-Thr-Asp-Val-Gly-Ala-
Gly-Thr-Pro (Chicken)



10

15

20

23

30

CA 02603156 2007-10-01

WO 2006/103455 PCT/GB2006/001183

Preferred peptides for use according to the present invention are salmon calcitonin (sCt),
eel calcitonin (eCt) and human calcitonin (hCt) from either natural or recombinant

sources, or an active fragment thereof, for example a (1-9)fragment as described above.

Treatment of the inflammatory disease or condition may include prophylaxis as well

as treatment of the disease. Treatment may be of a human or a non-human subject.

The inflammatory disease or condition may include rheumatoid arthritis (RA),
juventle rheumatoid arthritis (JRA), osteoarthritis, psoriasis, psoriatic arthritis,
ankylosing spondylitis (AS), lupus erythamatosis, multiple sclerosis (MS), asthma,

immuno-suppressive therapy (e.g. post transplantation surgery).

The calcitonin used in accordance with this aspect of the invention may be formulated
for use by any convenient route. The medicament will usually be supplied as part of a
sterile, pharmaceutical composition which will normally include a pharmaceutically
acceptable carrier. This pharmaceutical composition may be in any suitable form,

(depending upon the desired method of administering it to a patient).

It may be provided in unit dosage form, will generally be provided in a sealed container
and may be provided as part of a kit. Such a kit would normally (although not

necessarily) include instructions for use. It may include a plurality of said unit dosage

forms.

The pharmaceutical composition may be adapted for administration by any appropriate
route, for example by the oral (including buccal or sublingual), rectal, nasal, topical
(including buccal, sublingual or transdermal), vaginal or parenteral (including
subcutaneous, intramuscular, intravenous or intradermal) route. Such compositions may
be prepared by any method known in the art of pharmacy, for example by admixing the

active ingredient with the carrier(s) or excipient(s) under sterile conditions.

Pharmaceutical compositions adapted for oral administration may be presented as

discrete units such as capsules or tablets; as powders or granules; as solutions, syrups or
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suspensions (in aqueous or non-aqueous liquids; or as edible foams or whips; or as

emulsions)

Suitable excipients for tablets or hard gelatine capsules include lactose, maize starch or

derivatives thereof, stearic acid or salts thereof.

Suitable excipients for use with soft gelatine capsules include for example vegetable oils,

waxes, fats, semi-solid, or liquid polyols etc.

For the preparation of solutions and syrups, excipients which may be used include for
example water, polyols and sugars. For the preparation of suspensions oils (e.g.

vegetable oils) may be used to provide oil-in-water or water in oil suspensions.

Pharmaceutical compositions adapted for transdermal administration may be presented
as discrete patches intended to remain in intimate contact with the epidermis of the
recipient for a prolonged period of time. For example, the active ingredient may be

delivered from the patch by iontophoresis as generally described in Pharmaceutical
Research, 3(6):318 (1986).

Pharmaceutical compositions adapted for topical administration may be formulated as
ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, sprays, aerosols
or oils. For infections of the eye or other external tissues, for example mouth and skin,
the compositions are preferably applied as a topical ointment or cream. When
formulated in an ointment, the active ingredient may be employed with either a
paraffinic or a water-miscible ointment base. Alternatively, the active ingredient may be
formulated in a cream with an oil-in-water cream base or a water-in-oil base.
Pharmaceutical compositions adapted for topical administration to the eye include eye
drops wherein the active ingredient is dissolved or suspended in a suitable carrier,
especially an aqueous solvent. Pharmaceutical compositions adapted for topical

administration in the mouth include lozenges, pastilles and mouth washes.
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Pharmaceutical compositions adapted for rectal administration may be presented as

suppositories or enemas.

Pharmaceutical compositions adapted for nasal administration wherein the carrier is a
solid include a coarse powder having a particle size for example in the range 20 to 500
microns which is administered in the manner in which snuff is taken, i.e. by rapid
inhalation through the nasal passage from a container of the powder held close up to the
nose. Suitable compositions wherein the carrier is a liquid, for administration as a nasal

spray or as nasal drops, include aqueous or oil solutions of the active ingredient.

Pharmaceutical compositions adapted for administration by inhalation include fine
particle dusts or mists which may be generated by means of various types of metered

dose pressurised aerosols, nebulizers or insufflators.

Pharmaceutical compositions adapted for vaginal administration may be presented as

pessaries, tampons, creams, gels, pastes, foams or spray formulations.

Pharmaceutical compositions adapted for parenteral administration include aqueous and
non-aqueous sterile injection solution which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation substantially isotonic with the
blood of the intended recipient; and aqueous and non-aqueous sterile suspensions which
may 1nclude suspending agents and thickening agents. Excipients which may be used
for injectable solutions include water, alcohols, polyols, glycerine and vegetable oils, for
example. The compositions may be presented in unit-dose or multi-dose containers, for
example sealed ampoules and vials, and may be stored in a freeze-dried (lyophilized)
condition requiring only the addition of the sterile liquid carried, for example water for
injections, immediately prior to use. Extemporaneous injection solutions and

suspensions may be prepared from sterile powders, granules and tablets.

The pharmaceutical compositions may contain preserving agents, solubilising agents,
stabilising agents, wetting agents, emulsifiers, sweeteners, colourants, odourants, salts

(substances of the present invention may themselves be provided in the form of a
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pharmaceutically acceptable salt), buffers, coating agents or antioxidants. They may

also contain therapeutically active agents in addition to the substance of the present

ivention.

Dosages of the substance of the present invention can vary between wide limits,
depending upon the disease or disorder to be treated, the age and condition of the

individual to be treated, etc. and a physician will ultimately determine appropriate

dosages to be used.

This dosage may be repeated as often as appropriate. If side effects develop the amount

and/or frequency of the dosage can be reduced, in accordance with normal clinical

practice.

Embodiments in accordance with this aspect of the invention therefore extend to a
method of treatment for an inflammatory disease or condition, comprising

administration to a subject in need thereof a therapeutically effective amount of a

calcitonin to said subject.

According to a second aspect of the invention, there is provided the use of a calcitonin
a glucocorticoid in the preparation of a medicament for the treatment of an

inflammatory disease or condition.

The glucocorticoid may be prednisone, prednisolone, dexamethasone,
methylprednisolone, budesonide, hydrocortisone, betamethasone, triamcinolone or

fludrocoritisone. A preferred glucocorticoid may be prednisolone

An advantage of this aspect of the invention is that it. permits a reduction of
glucocorticoid dose (thus reducing the effect of secondary osteoporosis). The
calcitonin may effectively act as a functional antagonist of glucocorticoid-induced
bone loss. The combination of a calcitonin and a glucocorticoid in the treatment of an
inflammatory disease or condition provides a synergistic effect over the conventional

treatment using a glucocorticoid alone.
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Embodiments in accordance with this aspect of the invention therefore extend to a
method of treatment for an inflammatory disease or condition, comprising
administration to a subject in need thereof a therapeutically effective amount of a

calcitonin and of a glucocorticoid to said subject.
This aspect of the invention, therefore also extends to a kit of parts, optionally
containing instructions for use, comprising a calcitonin and a glucocorticoid for

separate, simultaneous or sequential administration to a subject in need thereof.

According to a third aspect of the invention, there is provided a use according to the

- first or to the second aspect of the invention, in which the medicament further

comprises an anti-rheumatic drug.
The anti-rheumatic drug may be methotrexate, or sulfasalazine.

Embodiments in accordance with this aspect of the invention therefore extend to a
method of treatment for an inflammatory disease or condition, comprising
administration to a subject in need thereof a therapeutically effective amount of a

calcitonin, a glucocorticoid and an anti-rheumatic drug to said subject.

This aspect of the invention, therefore also extends to a kit of parts, optionally
containing instructions for use, comprising a calcitonin, a glucocorticoid and an anti-
rheumatic drug for separate, simultaneous or sequential administration to a subject in

need thereof.

According to a fourth aspect of the invention, there is provided a use according to the
first or to the second aspect of the invention, in which the medicament further

comprises an antibody.
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The antibody may be monoclonal or polyclonal. The antibodies may be human or from
a non-human source. Humanised or fully human antibodies may be preferable according

to embodiments of the invention, where the subject to be treated is human.

Polyclonal antibodies can be raised by stimulating their production in a suitable animal
host (e.g. a mouse, rat, guinea pig, rabbit, sheep, goat or monkey) when a suitable hapten
1s mjected into the animal. If necessary an adjuvant may be administered together with
the substance of the present invention. The antibodies can then be purified by virtue of

their binding to a substance of the present invention.

suitably, the hapten is a substance associated with the onset or progression of an

intlammatory disease or condition, such as for example the TNF Receptor (TNF-R).

Monoclonal antibodies can be produced from hybridomas. These can be formed by
fusing myeloma cells and spleen cells which produce the desired antibody in order to
foﬁn an 1mmortal cell line. This is the well known Kohler & Milstein technique (Nature
256 52-55 (1975)). Techniques for producing monoclonal and polyclonal antibodies
which bind to a particular protein are now well developed in the art. They are discussed
in standard immunology textbooks, for example in Roitt et al, Immunology second
edition (1989), Churchill Livingstone, London. Alternatively, phage display technology

may be used (McCafferty et al., Nature 348: 552-554 (1990); and as described in WO
92/01047).

In addition to whole antibodies, the term antibody extends to parts thereof which are
capable of binding to haptens. Thus the present invention includes antibody fragments

and synthetic constructs. Examples of antibody fragments and synthetic constructs are
given by Dougall ef al in Tibtech 12 372-379 (1994).

Antibody fragments include, for example, Fab, F(ab"), and Fv fragments (see Roitt et al
[supra]). Fv fragments can be modified to produce a synthetic construct known as a
single chain Fv (scFv) molecule, a single chain antibody fragment (scAb) or a diabody

comprising a heavy (Vy) chain variable domain connected to a light (VL) chain variable
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domain which may be bivalent or bispecific. Such fragments may therefore include a
peptide linker covalently joining Vi and Vi, regions which contribute to the stability of

the molecule. Smaller peptide fragments of the Vy domain and Vi domain may also be

used.

Other synthetic constructs include CDR peptides. These are synthetic peptides
comprising antigen binding determinants. Peptide mimetics may also be used. These
molecules are usually conformationally restricted organic rings which mimic the

structure of a CDR loop and which include antigen-interactive side chains.

Synthetic constructs include chimaeric molecules. Thus, for example, humanised (or
primatised) antibodies or derivatives thereof are within the scope of the present
mvention. An example of a humanised antibody is an antibody having human
framework regions, but rodent hypervariable regions. Synthetic constructs also include
molecules comprising a covalently linked moiety which provides the molecule with
some desirable property in addition to antigen binding. For example the moiety may be

a label (e.g. a fluorescent or radioactive label) or a pharmaceutically active agent.

In a preferred embodiment, the antibody is etanercept. Etanercept (ENBREL®) is a
dimeric fusion protein consisting of the extracellular ligand-binding portion of the
human 75 kilodalton (p75) tumor necrosis factor receptor (TNFR) linked to the Fc
portion of human IgG1l. The Fc component of etanercept contains the CH2 domain,
the CH3 domain and hinge region, but not the CH1 domain of IgGl. Etanercept is
produced by recombinant DNA technology in a Chinese hamster ovary (CHO)
mammalian cell expression system. It consists of 934 amino acids and has an apparent

molecular weight of approximately 150 kilodaltons.

Etanercept has been described in EP 939121, EP 418014, EP 471701, EP 464533, EP
1132471, EP 417563, EP 620739, EP 670730, EP 1239043, WO 91/03553, WO
94/06476, WO 93/19777 and US 5605690.
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Embodiments in accordance with this aspect of the invention therefore extend to a
method of treatment for an inflammatory disease or condition, comprising
administration to a subject in need thereof a therapeutically effective amount of a

calcitonin, a glucocorticoid and an antibody to said subject.

This aspect of the invention, therefore also extends to a kit of parts, optionally
containing 1instructions for use, comprising a calcitonin, a glucocorticoid and an

antibody for separate, simultaneous or sequential administration to a subject in need

thereof.

According to a preferred embodiment of the invention, there is provided a use as
described above, of a calcitonin in the preparation of an agent for the treatment of an
inflammatory disease or condition, in which the calcitonin is salmon calcitonin or eel
calcitonin and the medicament further comprises a glucocorticoid, suitably

prednisolone in the treatment of rheumatoid arthritis.

The present invention therefore provides the administration and exploitation of a
hitherto unrecognised anti-inflammatory effect of calcitonin. Calcitonin is anti-
inflammatory as a single agent but is even more dramatically effective with other anti-
inflammatory agents, such as glucocorticoids. Calcitonin acts synergistically with
prednisolone. The latter effect is sufficiently strong to lower the required dose of
prednisolone by at least five-fold thereby potentially avoiding the deleterious side

effects of high dose steroids (e.g. glucocorticoid (GC)-induced osteoporosis).

Tests were performed as described below with administration of calcitonin in an
animal model of rheumatoid arthritis in combination with prednisolone, the standard
treatment in this model. The focus of calcitonin was to reduce the increased
osteoclastic resorption in periarticular bone that is associated with severe rheumatoid
arthritis. Unexpectedly, however, calcitonin was found to have a profound anti-
inflammatory etfect in this model especially when co-administered with prednisolone,

where calcitonin potentiated the anti-inflammatory effect of low dose prednisolone.
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Preferred features for the second and subsequent aspects of the invention are as for the

first aspect mutatis mutandis.

EXAMPLES

The present invention will now be further described by way of illustration only with
reference to the following Examples, which are not to be construed as being limiting

on the invention. In the Examples, reference is also made to a number of drawings in
which:
10

FIGURE 1 shows relationship between CIA and paw swelling (physical

symptom associated with joint disruption).
FIGURE 2 shows effect of body weight on treatment

15
FIGURE 3 shows clinical score

FIGURE 4 shows the degree of disease incidence in the different groups.

20 FIGURE 5 AND 6 report the same data of Figure 1 and 3, showing only the
CT and Pred+CT groups.

FIGURE 7 shows anti-inflammatory activity of calcitonin alone.

25 Experiment 1: Study of effect of treatment protocol on experimentallv-induced

arthritis

Collagen Il-induced arthritis (CIA). Female Lewis rats (150 £ 20 g body weight;
Harlan UK Ltd Bicester, Oxfordshire, England) were fed on a standard chow pellet
diet and had free access to water and maintained on a 12 h li ght/dark cycles. Animal
30 work was carried out under licence from the Home Office in accordance with the

Animals (Scientific Procedures) Act, 1986. Bovine nasal collagen II (4 mg/ml;
Sigma-Aldrich Ltd, Poole, UK) was dissolved in acetic acid (0.01M) then emulsified
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with the same volume of ice-cold Freund’s incomplete adjuvant (Sigma-Aldrich). On
day 0, rats were anaesthetised with halothane, the base of the tail shaved and injected
intradermally with collagen II/adjuvant suspension (400 ng collagen II per rat). The
first signs of arthritis were evident between days 11 and 13, with maximal

inflammation observed at day 18-21.

CIA-induced inflammation was confined to ankle joints and footpads of the hind legs
(with digit involvement in severe cases). Hind ankles were scored clinically on an
arbitrary scale, ranging from O (no inflammation) to three (severe inflammation,
involving ankles, footpads and digits). In addition, between day O and 18 hind paw

volumes were measured using a plethysmometer (Ugo Basile, Milan, Italy) and values

averaged to give a measurement of inflammation for each animal.

Sélmon CT was dissolved in PBS with 0.1% BSA and given daily at the dose of

2ng/kg per rat. Prednisolone (prednisolone 21-hemisuccinate, sodium salt) was

dissolved PBS with 0.1% BSA and given i.p. at doses of 0.6 and 3 mg/kg

(corresponding to 1.2 and 6.2 pmol/kg), alone or with CT. Control treatments
consisted in PBS with 0.1% BSA.

Figure 1 shows that CIA was characterised by marked increase in paw swelling
(physical symptom associated with joint disruption). Treatment with CT (or with the
low dose of prednisolone (Pred), did not modify paw swelling. However, the
combination CT + low dose prednisolone resulted in marked attenuation of paw
swelling (blue diamonds). This effect was no longer evident when a full anti-
inflammatory dose of the GC was applied. The effects described in Figure 1 were not
secondary to alteration in the health status of the animals, as body weight was not
different across the different treatments (Figure 2). Figure 3 shows that the changes in
paw swelling were also reflected in alterations in the clinical score. Finally, Figure 4

illustrates the degree of disease incidence in the different groups. Again, the

values are mean + s.e.mean of n=10 rats per group. Statistical difference to a P value

less than 0.05 was attained by the two groups with the high dose prednisolone (with or
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without CT) as well as by the CT + low dose prednisolone group (blue diamonds).

Figure 5 and 6 report the same data of Figure 1 and 3, showing only the CT and
Pred+CT groups.

In previous older experiments, treatment with calcitonin (0.5 pg/rat) produced a mild

anti-inflammatory action on its own (see Figure 7).

Conclusion

These results show that the combined treatment of calcitonin with a GC has anti-
Inflammatory properties in the collagen-induced arthritis model and would allow
reduction of the dose of the GC to be effective. It is also worth noting the anti-
inflammatory effects produced by this dose of CT which inhibited between 5 and 20%

the arthritic response.
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. The use of a calcitonin and a glucocorticoid in the preparation of a

medicament for the treatment of an inflammatory disease or condition.

2. A use as claamed in ¢laim 1, in which the glucocorticoid is selected from the
group congisting of prednisolone, dexamethasone, methylprednisolone, budesonide,
hydrocortisone, betamethasone, triamcinolone and fludrocoritisone prednisolone

3. A method of treatment for an inflammatory diseass or condition, comprising
administration to a subject in need thereof a therapeutically effective amount of a

calcitonin and of a glucocorticoid to said subject.

4, A kit of parts comprising a calcitonin and a glucocorticoid for separate,
simultaneous or sequential administration to a subject in need thereof.

5. A use according to any preceding claim, in which the medicament further

comprises an anti-rheumatic drug.
6. A use as claimed in claim 5, in which the anti-rheumnatic drug is methotrexate.

7. A method of treatment for an inflammatory disease or condition, comprising
administration to a subject in need thereof a therapeutically effective amount of a

calcitonin, a glucocorticoid and an anti-rheumatic drug to said subject.

8. A kit of parts comprising a calcitonin, a glucocorticoid and an anti-rheumatic

drug for separate, simultaneous or sequential administration to a subject in need

thereof.

9. A use according to any one of claims 1 to 4, in which the medicament further

comprises an antibody or a fragment or a derivative thereof.
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10. A use as claimed in claim 9, in which the antibody 1s raised against the TNF-
Receptor (TNF-R).

11. A use as claimed in claim 9 or claim 10, in which the antibody is a

monoclonal antibody.

12. A use as claimed in claim 11, in which the monoclonal antibody is a

monoclonal antibody fusion protein.

13. A use as claimed in claim 12, in which the monoclonal antibody fusion protein

is etanercept.
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