TREATMENT OF ASTI I MA BACKGROUND OF THE | NVENTI ON [ 1]
Asthma is a chronic respiratory di sease characterized
by inflamuation of the airways; hypersensitivity of
the airways, and often an obstruction of airflow
Airflow obstruction may be due to bronchospasns and/ or
mucous secretion: Many factors can trigger an asthna
attack, including allergens, infections, exercise,
abrupt changes in the weather, or exposure to airway
irritants, such as taREXKMENUIGE A8THRIA bor ne

pol lutants. [2] There is a continuing need in the art
for neans of treating asthna. SUVMARY OF THE

I NVENTI ON [ 3] According to one enbodi nent of the
invention a nethod is provided for treating asthma in
a patient. An agent is admnistered to a human with
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tobacco smoke and airborne pollutants.

[2] There is a continuing need in the art for means of treating asthma,

SUMMARY OF THE INVENTION

[3]  According to one embodiment of the invention a method is provided for
treating asthma in a patient.  An agent is administered to a human with
asthma. The agent is selected from the group consisting of: substance P,
[Met—OH”]—substance P, [Met—OMe"]—substance P, [Nle”]-substance P,
[Pro’]-substance P, [Sar’]-substance P, [Tyrg}—substance P, Sar’, Met (02) 11-
Substance P, and [p—Cl—Phe7’8]~substance P. The treatment results in a

reduction in the severity of asthma symptoms.

BRIEF DESCRIPTION OF THE DRAWINGS

[4] Fig. 1 shows SP-induced degradation of PARP-1 expression in alveolar

macrophages.



[5] It is a discovery of the present inventor that
Substance P and its bioactive analogs, such as Sar9,

Met (02) I1-Substance P, are beneficial for treating
asthma. Substance P and its anal ogs can be used to

reduce the severity of asthma synptons. Substance P

and its analogs also inhibit poly(ADP-ribose)

pol ynerase-1 (PARP), an enzyme inplicated in the
activation of airway inflanmmation. [6] Synptons of

ast hma i ncl ude wheezi ng, coughi ng, shortness of

breath, tightness in the chest, reduced peak air flow
nunter A LBy DESORIPATONEYETEE IR9ERTRONNC] ude severe
coughi ng, wheezi ng, shortness of breath or tightness

in the chest, difficulty talking or concentrating,
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[71 Substance P (RPKPQQFFGLM-NH>; SEQ ID NO: 1) or a bioactive analog

thereof such as Sar’, Met 02) 11-Substar;ce P can be administered to treat
asthma. The biocactive analog can be selected from the group consisting of
[Met—OH“]—substance P, [Met-OMe"]-substance P, [Nle'"]-substance P,
[Pro’]-substance P, [Sar’]-substance P, [Tyr®]-substance P, Sar’, Met (0,) 11-

Substance P, and [p-Cl-Phe’®]-substance P. Other compourkis which

function in the same way can be identified by their ability to compete with
substance P for binding to its receptor (NK-1) or for their ability to agonize
the NK-1 receptor. Routine assays for such activities are known in the art

and can be used,

[81  The substance P or analog is administered by any route known in the art.
These include topical, intramuscular, intravenous, subcutaneous, via aerosol,

by instillation to the lungs, oral, and intranasal. Typically it is admixed with



and can be used. [8] The substance P or analog is
adm ni stered by any route known in the art. These

i nclude topical, intranmuscular, intravenous,

subcut aneous, via aerosol, by instillation to the

| ungs, oral, and:intranasal. Typically it i-s adni xed

wWth 2 an appropriate vehicle, such as an aqueous

liquid or a solid. Typical concentration ranges of
substance P or its bioactive analog in the vehicle is
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of the Nhwomrsreceptor. Qther derivatives as are known

in the art and commercially available (e.g., from

Sigma, St. Louis, MO or Polypeptide Laboratories
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may be nodified on SP while retaining the sane ‘peptide
backbone 2ddigam rfubstange iPnBagreenty wngl drivhtizedtsebsianve Anfragpients may

of such npdifigadi Qi titution, deletion, or insertion of one to eight amino acid
residues, and preferably from one to three amino acid residues, will lead to
analogs which can be routinely tested for biological activity. In addition,
functional groups may be modified on SP while retaining the same peptide
backbone. Again, routine testing will determine which of such modifications

do not adversely affect biological activity.

[10]  Suitable treatment regimens for treatment according td the present invention
include one-time, monthly, weekly, daily or multiple daily treatments by
topical application. Frequency may depend on the severity of symptoms or the
exposure to an aggravating substance or condition. Suitable formulations of
substance P for administration are any which are pharmaceutically or

o ——cosmetically aeceptable and in which the substance Por bioactive analog
retains its biological activity. Generally, such formulations include substance
P dissolved in normal saline or other aqueous medium, in creams, in lotions, in
ointments, or in gels. Other formulations for changing absorption and half-life
characteristics can be used, including liposomal formulations and slow-release

formulations.



do not adversely affect biological activity. [10]

Suitabl e treatnent reginmens for treatment according to

the present invention include one-tine, nonthly,

weekly, daily or nultiple daily treatments by topica
application. Frequency nmay depend on the severity of
synptons or the "exposure Lu an aggravating substance

or condition. Suitable formulations of substance P

for inistrati on are any which are pharmaceutically o
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[02] We established a bascline pulmonary function value, administered 0.1 ml
bolus of a 1 mg/ml dose of histamine via the mouse’s endotracheal tube,
waited two minutes, and then repeated the pulmonary function tests. The
results with cigar/cigarette smoke demonstrated that Homspera can attenuate

histamine-induced airway hyperreactivity, The data are the following-

[03] Dynamic Lung Compliance is a measure of chronic obstructive pulmonary
disease and increases in pulmonary emphysema. Inspiratory dynamic lung
compliance is a sensitive indicator of airway hyperreactivity because asthma is
a restrictive lung disease, obviously harder to get air into the Iungs than out of

_ the lungs (obstructive lung disease),

Table 1: Percent Increase in Inspiratory Dynamic Fung Compliance Between

Baseline and Post-Histamine Administration

Controls (N=7) 317.0% increase
Cigar (N=4) 161.4% increase
Cigar + Homspera (N=4) 38.0% increase



do not inhale the cigar snoke deeply into their |ungs.

Qur C57BL/6 mce did not have the choice of inhaling

the cigar snoke deeply within their lungs while they

were in our I N-TOX exposure chanber. [02] W

establ i shed a baseline pul nonary function val ue,

adm nistered 0.L-nil bolus of a 1 ng/mM dose of

hi stam ne via the nouse's endotracheal tube, waited

two minutes, and then repeated the pul nonary function
tests. THegareies@N=H$ with ci gar/ ci3gabUtihaesenke
denonstrated that Honspera can attenuate

hi st am ng~j [ hyperre RYP he data are
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measure of chronic obstructive pul nonary disease and

i ncreases in pulnonary enphysenma. Inspiratory dynam c

lung conpliance is a sensitive indicator of airway
hyperreactivity because asthma is a restrictive |ung
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exposure-i nduced

Alveolar macrophages (PAM) were pre-treated with 8 ug/ml of JP-8 and substance P,
or left untreated. After 24 hours, protein was extracted from the PAM and analyzed
by immunoblotting for PARP-1, procaspase-3, p53, and GAPDH. See Figure 1.
Substance P causes degradation of PARP-1 expression in alveolar macrophages in a

dose-dependent manner.



airway hyperreactivity nodel, Honspera treatnment at 1
m crolMbl ar concentration can attenuate the

devel opnent of airway hyperreactivity after histam ne
adm ni stration. Exanple 2 Al veol ar macrophages (PAM
were pre-treated with 8 ug/m of JP-8 and substance P
or left untreated. After 24 hours, protein was
extracted fromthe PAM and anal yzed by i munoblotting
for PARP-1, procaspase-3, p53, and GAPDH. See Figure
1. Substance P causes degradation of PARP-1
expression in alveol ar macrophages in a

dose- dependent mariner. 51 CLAIM 1. A nethod of
trepgi REvran asthma patient, conprising: admnistering
to an asthma patient, an agent selected fromthe group
consisting of. substance P, [Met-0OHL1l]-substance P

[ Met - &veA Method iof treativg apasthipipaient, cemprstizmce P,

[ Pro9] - substance P, [ Sar9]-substance P, [Tyr 8]
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The method of claim1l whereby inflammation in the |ung

i's redugsge’)-Substhh@ FETINGY-@bsiblcaipn ﬂSamﬁﬁbsa%{_%eePhg%‘jhrgéfubstance

inflanmation in the airways is reduced.
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2. The method of claim 1 whereby inflammation in the lung is reduced.
3. The method of claim I whereby inflammation in the airways is reduced.
4. The method of claim 1 whereby poly(ADP-ribose) polymerase (PARP) activity
in lung cells is inhibited.
5. The method of claim 1 wherein poly(ADP-ribose) polymerase (PARP)

expression in lung cells is inhibited.

o

The method of claim 1 wherein the agent is administered as an aerosol to the

airways.

7. The method of claim 1 wherein the agent is administered oraily.

8. The method of claim 7 wherein the agent is administered in a time-release
~ formulation.

9. The method of claim 8 wherein the agent is released over a period of between

12 and 24 hours.
10. The method of claim 1 wherein the agent is administered intravenously.
11. The method of claim 1 wherein the agent is administered intramuscularly.

12. The method of claim 1 wherein the agent is administered topically.



expression in lung cells is inhibited. o. The nethod

of claim1l wherein the agent is adm nistered as an

aerosol to the airways. 7. The nethod of claim1

wherein the agent is admnistered orally. S. The

met hod of claim7 wherein the agent is admnistered in
atime-release formulation. 9. The nethod of claim38
wherein the agent is rel eased over a period of between

12 and 24 hours. 10. The nethod of claiml wherein the
agent 13 sThedwdthridatf elagul 1iviteresy®ar 0dty0o) 1 1-Bubstinee fret Abenistered.
of claiml wherein the agent is adm ni stered
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the agent is adnministered topically. 6 13. The nethod
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adni ni st er ed. The nmet hod of c aim1 whereln

Subst 3poge métl?odao 'aaﬂ'h $ Galefsh [l\%)él Mg sHRLARE pQS ad:m1_nllé@re:h
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19. The nethod of claim 1 whergin [Sar9]-substance P
i s add?nibsmthod. of chin 1 whercirelSattisupstageedt inatmithigerei.n
[Tyra£-substance Pis adm nistered. 7

0. The method of claim 1 wherein [Tyr®]-substance P is administered.



