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Description

[Title of Invention]

Therapeutic preparation for rhinitis
[Technical Field]

{0001}

The present invention relates to a therapeutic preparation
forrhinitiscomprisingC-type natriureticpeptide (CNP) or B-type
natriuretic peptide (BNP) as the active ingredient.
[Background Art]

(0002]
1. Rhinitis

Rhinitis refers to what is known as an inflammation of the
so-called nasal mucous membrane, and histopathologically it is
anexudativeinflammation, oftenexhibitedaspyogenicinflammation
and allergic inflammation. In any cases, it is characterized by
exudationoffluidcomponentsfromthebloodvessels, edema, cellular
exudates and supersecretion.

Rhinitis includes various types such as acute rhinitis
(so-calledcoldinthenose), chronicrhinitis, andallergicrhinitis
depending on the cause and symptoms; usually, it is classified
into four types depending on their causes and symptoms, namely
infectious rhinitis, hypersensitive non-infectious rhinitis,
irritant rhinitis, and others, as shown below.

[0003]
[Table 1]

1. Infectious (a) Acute rhinitis

(b) Chronic rhinitis

2.Hypersensitive | (a) Combined type | (1) Allergic | Perennial allergic
non-infectious (hypersensitive rhinitis
nose) Seasonal allergic
rhinitis
(11) Vasomotor rhinitis
Non-allergic | (idiopathicrhinitis)




Non-allergicrhinitis
with eosinophilia
syndrome

(b) Rhinorrhea type Gustatory rhinitis

Cold air
inhalation-induced
rhinitis

Senile rhinitis

(c) Congestive type Drug-inducedrhinitis

Psychogenic rhinitis

Pregnancy rhinitis

Endocrine rhinitis

Cold-inducedrhinitis

(d) Dry type

3. Irritant (a) Physical irritant-induced rhinitis

(b) Chemical irritant-induced rhinitis

Radiation-induced rhinitis

(c)
4. Others (a) Atrophic rhinitis
(b) Specific granulomatous rhinitis

[0004]

Hereinafter, rhinitis of these types is explained.

Infectious rhinitis is classified into acute rhinitis (the
so-called cold in the nose) which progresseswithin a short period,
and chronic rhinitis which persists for a long period. Infective
chronicparanasal sinusitis, inwhichnasal cavitiesmainly around
the ethmoid sinus and middle nasal meatus are affected, is also
included in the infectious rhinitis.

(0005]

Of the infectious rhinitis, most cases of the acute rhinitis
are classified as a cold in the nose induced by infections mainly
viral, but there are also many cases of acute simple rhinitis.

Symptoms of acuteviralrhinitis (thecold) arecharacterized
by runny nose, stuffy nose, and postnasal rhinorrhea in which
nasaldripflowsintothethroat, coughing, slight feverandothers.
Torelieve stuffynose, vasoconstrictive agents such as spray-type
nasal drop preparations of phenylephrine and oral medicines of
pseudoephedrinareused. However, theuseofsuchspraypreparations

must be limited to 3 to 4 days. When used for a longer period




than this, the effectiveness of the medicine is reduced and a
rebound phenomenon,in which the nasal mucous membranes become
more congested than prior to the use, occurs. In addition, while
antihistamine drugs have an effect to suppress runny nose, they
also have side effects such as drowsiness.

[0006]

In contrast, contributing factors of acute simple rhinitis
includesinusitis, tonsillitis, andinflammationofadjacentorgans
such as the adenoids, aswell as dust, soot, tobacco, air pollution,
extreme temperature change, excessive dryness and moistness.
Symptoms initiate with sneezing, and include excess rhinorrhea
(nasal drip), nasal occlusion (stuffy nose), and impairment of
the sense of smell; they resemble the symptoms of a cold of the
nose, but do not include systemic symptoms such as fever. The
nasal mucous membrane congests and swells. Disease is usually
curedwithin 10 days, but occasionallybacterial infectionoccurs,
worsening the symptoms and causing a fever. A prolonged course
of the disease results in sinusitis or chronic rhinitis. For
treatment, patientsarerestedandkeptwarm, andsupportivemeasures
are also taken, such as the use of antifebriles, analgesics,
antitussiveagents, andanti-inflammatoryagents; whenabacterial
infection occurs, antibiotics are used.

[0007)

Chronic rhinitis is a long-term infectious rhinitis; when
contributing factors of acute rhinitis are not improved, acute
rhinitis turns into chronic rhinitis. Chronic rhinitis is often
associated with chronic sinusitis. Chronic rhinitis has three
pathologicalconditions, eachreferredtoaschronicsimplerhinitis,
chronic hypertrophic rhinitis, and atrophic rhinitis.

(0008]




Chronic simple rhinitis is a pathological condition inwhich
the mucous membrane of the nasal cavities swells chronically due
to repeated acute rhinitis. Symptoms of chronic simple rhinitis
aremostlyidentical tothoseof hypertrophicrhinitis, and include
nasal occlusion, excess rhinorrhea, impairment of the sense of
smell and headache. However, it differs fromchronichypertrophic
rhinitis in that swelling of the nasal mucous membrane is improved
byvasoconstrictiveagents. Fortreatment, removalofcontributing
factors is most important; conservative management such as the
application of drugs and use of anti-inflammatory agents is also
carried out.

[0009]

Chronichypertrophicrhinitisiscausedbyseverelong-lasting
inflammation. Chronichypertrophicrhinitisisthemostprevalent
pathological condition among the chronic rhinitides, and exhibits
severe swelling and thickening of the nasal mucous membrane.
(0010])

Chronicatrophicrhinitisreferstoapathological condition
wherein the mucous membrane of the nasal cavities and the bone
tissues of the nose become atrophied, resulting in widened nasal
cavities. Stuffynoseoccursonbothsides andpurulent nosedrips
are discharged. Discharges inside the nose attach to the wall
of the nasal cavity in a crust like manner, releasing a bad odor.
(0011)

Hypersensitivenon-infectiousrhinitisisarhinitiswherein
inflammation is caused by the mucous membrane of the nasal cavities
that have become hypersensitive due to diathesis and some other
reasons, so that it occurs by stimulations other than viruses
and bacterial infection.

(0012]




Furthermore, hypersensitive non-infectious rhinitis canbe
classified into combined-type rhinitis (hypersensitive nose),
rhinorrhea-type rhinitis, congestive-type rhinitis, anddry-type
rhinitis. In addition, combined-type rhinitis (hypersensitive
nose) is furtherclassifiedintoallergicrhinitisandnon-allergic
rhinitis. Furthermore, allergic rhinitis canbe classified into,
from their favored onset timing, perennial allergic rhinitis and
seasonal allergic rhinitis, and non-allergic rhinitis can be
classified into vasomotor rhinitis (idiopathic rhinitis) and
non-allergic rhinitis with eosinophilia syndrome. In addition,
rhinorrhea-typerhinitiscanbeclassifiedintogustatoryrhinitis,
cold air inhalation-induced rhinitis, and senile rhinitis; and
congestive-type rhinitis can be classified into drug-induced
rhinitis, psychogenic rhinitis, pregnancy rhinitis, and
cold-induced rhinitis.

(0013]

Combined-type rhinitis (hypersensitive nose) usually
accompanies some of the symptoms including sneezing, watery
rhinorrhea, andnasalocclusion (stuffynose); forexample, sneezing
with watery rhinorrhea, sneezing with watery rhinorrhea and nasal
occlusion.

[0014]

Of the combined-type rhinitides (hypersensitive nose),
allergic rhinitis is induced by the immune response of the body
against causative substances 1in the external environment.
Causative substances of allergic rhinitis generally include house
dust, housedustmites, fungi, pollens, grasses, trees, andanimals.
More specifically, allergic rhinitis is a type-I allergic disease
of thenasal mucousmembrane, andischaracterizedby, inprinciple,

paroxysmal repetitive sneezing, watery rhinorrhea, and nasal




occlusion. Since allergic rhinitis is a type-I allergic disease,
patients often have an allergic disposition (past history,
complication, andfamilyhistoryofallergy), andarecharacterized
by an increased serum level of specific IgE antibodies, increases
in the local mast cells as well as local and blood eosinophils,
andenhancement of non-specificsensitivityof themucousmembrane.

Of the allergic rhinitides, perennial allergic rhinitis is
mostly caused by house dust and house dust mites, and seasonal
allergic rhinitis is mostly caused by pollen.

[0015]

Of the non-allergic rhinitides, vasomotor rhinitis
(idiopathic rhinitis) is a kind of chronic rhinitis with some
symptoms similar to those of general allergic rhinitis, i.e.,
nasal occiusion (stuffy nose), sneezing, and watery rhinorrhea
(runny nose), but showing no apparent antigens. Symptoms include,
in addition to stuffy nose, swelling of the mucous membrane with
various colors from red to violet. Sometimes mild inflammation
isobservedintheparanasalsinuses. Fortreatment,anti-histamine
drugs and anti-allergy agents are used.

[0016]

Of the non-allergic rhinitides, non-allergic rhinitis with
eosinophilia syndrome refers to a disease wherein an allergy test
result is negative, but the amount of eosinophils in the nasal
drip alone increases to some extent.

(0017]
The rhinorrhea-typehypersensitivenon-infectiousrhinitis

ischaracterizedbyrhinorrhea, andtherearethreetypes: gustatory

rhinitis, coldairinhalation-inducedrhinitis, andsenilerhinitis.

Gustatory rhinitis often occurs during eating highly-irritating

foods or very hot foods. Cold air inhalation-induced rhinitis
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is a rhinorrhea induced by inhalation of cold air, which is
famous as the skier's nose. Senile rhinitis 1is also
characterized by watery rhinorrhea, but its cause is unknown.
(0018]

of the hypersensitive non-infectious rhinitides,
congestive rhinitis 1is characterized by nasal occlusion as a
predominant symptom, and 1is further classified into drug-
induced rhinitis, psychogenic rhinitis, pregnancy rhinitis,
endocrine rhinitis, and cold-induced rhinitis. Any of these
types of rhinitis is characterized by congestion of the mucous
membrane, and a stuffy nose is often observed.

[0019]

Among them, drug-induced rhinitis 1is characterized by
stuffy nose as a predominant symptom, which is reportedly
possibly induced as a side effect of 1long-term continuous
administration of drugs such as sympatholytic antihypertensive
drugs, vasodilatory antihypertensive drugs, (-stimulation
antihypertensive drugs, bronchodilators, anti-depressants, and
contraceptive pills. However, the most frequently observed

cause is the abuse of a vasoconstrictor nasal drop preparation

against nasal occlusion. Psychogenic rhinitis is observed
with chronic stress, depression, and neurosis, and 1is
characterized by nasal occlusion. Pregnancy rhinitis occurs

in the second trimester or later of pregnancy, and its onset
1s considered to be particularly associated with actions of
female hormone, especially estrogen, on the blood vessels of
nasal mucous membranes and on autonomic receptors. Endocrine
rhinitis 1is known with emphasis on a decrease in thyroid
activity. But the number of the case is small. Cold-induced
rhinitis is considered to be induced by reflex vasodilation in
nasal mucosa, via cold stimulation of the body, in particular

the hands and




feet.
(0020]

Of the hypersensitive non-infectious rhinitides, dry-type
rhinitis (dry nose) is presumed to be induced as follows: when
the humidity in a room becomes 20% or lower due to dry air and
heating inwinter, symptoms such as dry mucous membrane, crusting,
and nasal bleeding occur, and hypersensitivity to irritation
increases due to drying of the mucous layer, leading to nasal
dryness and nasal occlusion sensations.

(0021)

Irritant rhinitis is often causedby the workingenvironment
of anoccupation, andisclassified intophysical irritant-induced
rhinitis, chemical irritant-induced rhinitis and
radiation-induced rhinitis based on the cause. Such physical
irritant-induced rhinitis andchemical irritant-induced rhinitis
develop by physical or chemical, acute or chronic irritation of
mucous membranes. Inflammation is sometimes caused by radiation
of nasal mucous membranes, which is called radiation-induced
rhinitis.

[0022]

Othertypesofrhinitisincludeatrophicrhinitisandspecific
granulomatousrhinitis. Assymptomsofatrophicrhinitis (ozena),
the nasal mucous membrane becomes thin and hard, and the nasal
cavities extend to induce dryness; however, this type of rhinitis
is currently rare in Japan. Specific granulomatous rhinitis is
arhinitisassociatedwithgranuloma, andincludesspecificrhinitis
(tuberculosis, syphilis, etc.), sarcoidosis, and Wegener
granulomatosis; however, the number of cases is extremely small.
[0023]

In any case, rhinitis is a state of the nasal mucous membrane




that is swelling by inflammation, characterized by symptoms such
as runny nose and stuffy nose, which disturbs the daily lives
of patientswho experiencedifficulty inbreathing; thus, rhinitis
is a troublesome disease.

(0024]

2. Treatment of rhinitis

Inthetreatmentofrhinitis, inparticularallergicrhinitis,
methods are generally selectedbased on the combinationof severity
level and disease type. The selection is not standardized, but
according to "Guidelines for medical care of nasal allergies,
2009 edition" (edited by the committee for creation of guidelines
for medical care of nasal allergies) treatment methods are as
follows.

(0025]

Formild cases, the first choice should be second-generation
antihistamine drugs or chemical mediator releasing suppressants.
When side effects such asdrowsiness anddrymouth arenot observed,
first-generationantihistaminedrugshavingafast-actingproperty
may be administered.

(0026]
In moderate cases, for sneezing/rhinorrhea type, one of the
following:
(1) second-generation antihistamine drugs,
(2) chemical mediator releasing suppressants, or
(3) steroid nasal sprays,
is selected, and if necessary, either (1) or (2) is combined with
(3).
(0027]
In moderate cases, for nasal-occlusion type or mixed type

with particularly severe nasal-occlusion cases, one of the




following:

(1) anti-leukotriene drugs,

(2) anti-prostaglandin D2/thromboxane A2 drugs, or

(3) steroid nasal sprays,

is selected, and if necessary, either (1) or (2) is combined with
(3).

(0028]

Inseverecases, whensneezingandrhinorrheaareparticularly
severe, a second-generation antihistamine drug is combined with
a steroid nasal spray. Meanwhile, among severe cases of
nasal-occlusion type or mixed type wherein nasal occlusion is
particularly severe, an anti-leukotriene drug or
anti-prostaglandinD2/thromboxaneA2drugiscombinedwithasteroid
nasal spray.

[0029]

Attempts to remove and avoid antigens are required in any
case; when sequential therapy is possible, applicationof specific
immunotherapy is a choice, with which long-term remission can
be expected. In cases of apparent morphological defects such as
deviation of the nasal septum, or in cases wherein effects of
drugtherapyonnasalocclusionareinsufficient, operativetherapy
is one choice of treatment. Effectiveness of antihistamine nasal
sprays has been reported, but they are considered to be inferior
to steroid nasal sprays.

{0030]

As described above, representative treatments of allergic
rhinitis include removal and avoidanceof allergens, drug therapy,
specific immunotherapy, and operative therapy; drugs used in the
drug therapy can be classified into the following drug groups

based on their action mechanism: steroids, histamine receptor

10




antagonists, chemical mediator releasing suppressants,
thromboxane A2 receptor antagonists, thromboxane A2 synthesis
inhibitors, leukotriene antagonists, and Th2 cytokine inhibitors.
(0031]

Amongthem, examplesofsteroidsincludebeclomethasone (brand
name: Beconase, Aldecin, Rhinocort, Salcoat), fluticasone (brand
name: Flixonase), etc. Examplesof histaminereceptorantagonists
include ketotifen (brand name: Zaditen), mequitazine (brand name:
Zesulan), fexofenadine (brand name: Allegra), ebastine (brand
name: Ebastel), bepotastine (brand name: Talion), olopatadine
(brand name: Allelock), loratadine (brand name: Claritin), etc.
Examples of chemical mediator releasing suppressants include
cromolyn (brand name: Intal) and tranilast (brand name: Rizaben),
etc. Examples of thromboxane A2 receptor antagonists include
seratrodast (brandname: Bronica) andramatroban (bandname: Bynas) ,
etc. Examples of thromboxane A2 synthesis inhibitors include
ozagrel (brand name: Domenan or brand name: Vega), etc. Examples
of leukotriene antagonists include montelukast (brand name:
Singulair, Kipres) andpranlukast (brandname:Onon), etc. Examples
of Th2 cytokine inhibitors include suplatast (brand name: IPD),
etc.

(0032]

Thus, while there are a number of drugs usable as therapeutic
preparations forallergicrhinitis, steroidsorhistaminereceptor
antagonistsarefrequentlyusedformoderatecases, andacombination
of steroids and histamine receptor antagonists is used for severe
cases.

[0033]

Meanwhile, steroidnasalsprayselicitsomelocalsideeffects

such as nasal irritation, dryness, burning sensation of the nose,

11




and nasal bleeding. In addition, when steroids are used for a
long time, caution should be taken to avoid steroid withdrawal
difficulty, and complications of infection should be a concern.
There are a considerable number of cases of rhinitis that show
resistance to steroid therapy. Furthermore, steroid nasal sprays
do not have a long duration of effectiveness, and in the case
of adult patients, application of about 4 times a day is necessary.
Accordingly, many patients hesitate to use steroid nasal sprays,
and there is a report stating that more than half of the patients
did not take drugs in accordance with their prescription.
(0034]

Furthermore, while antihistamine drugs suppress allergic
reactions and their symptoms, they have disadvantages that they
cause dryness in the nasal mucous membrane and drowsiness. In
addition, whileinjectionofallergens (hyposensitizationtherapy)
leads to a long-term immunological tolerance against a specific
causative substance, it takes from several months to several years
for the manifestation of sufficient effects.

[00395]

Under suchcircumstances, development of anovel therapeutic
preparation for rhinitis that is not only efficacious and safe
for patients with rhinitis, in particular patients with allergic
rhinitis, butalsohasfewerlocalsideeffectswithoutcomplication
of infections, has been awaited. Moreover, development of a
therapeutic preparation for rhinitis that is also efficacious
for patients with severe cases who show treatment resistance to
steroids has been awaited.

(0036]
3. Natriuretic peptides:

Therearethreeknownfamiliesof natriureticpeptides (NPs),

12




namedatrial natriureticpeptide (ANP), B-typenatriureticpeptide
(BNP), and C-type natriuretic peptide (CNP); their well-known
members are composed of 28, 32, and 22 amino acid residues,
respectively.
[0037])
(1) ANP and BNP:
ANPandBNParesynthesizedmainlybytheatriaandtheventricles,
respectively, and released from the heart into the whole body.
It is thought that nearly 100% of the circulating ANP and BNP
inthebloodoriginate fromtheheart. TheseANPandBNParereported
tobedeeplyinvolvedinanumerousdiseases, includinghypertension,
cardiomegaly, cardiac failure, myocardial infarction, valvular
heart disease, cardiac dysrhythmia, and pulmonary hypertension.
[0038]

Human ANP is a peptide produced and released by atrial
cardiocytes, and is composed of 28 amino acids, of which the 7%
cysteine and the 23" cysteine are bonded by a disulfide bond to
forma ring structure. ANP has been shown to have diuretic effects
in the kidneys and relaxes/dilates vascular smooth muscle cells
in the blood vessels. Incontrast, human BNP is a peptide produced
and released by ventricular cells, and is composed of 32 amino
acids, of which the 10™ cysteine and the 26" cysteine are bonded
by a disulfide bond to form a ring structure. BNP also possesses
bothdiureticandvasodilatingeffects. BNPwasoriginallyisolated
and identified in the porcine brain in Japan in 1988, and is also
called brain natriuretic peptide.

[0039]
Both ANP and BNP bind to the receptor NPR-A (also called

GC-A) having a guanylate cyclase domain, and exert their effects

as stated above by stimulating the production of cGMP. 1In fact,

13




secretion of ANP is stimulated in response to an increase in the
atrial pressure by its distension in congestive heart failure,
etc., and through its action as stated above, ANP relieves the
symptoms of congestiveheart failure, etc. Likewise, BNP'srelease
is stimulated during certain conditions including myocardial
infarction, andBNP, throughitsactionasdescribedabove, relieves
the symptoms associated with myocardial infarction, etc. (Refer
to non-patent literature 1). Although most of the circulating
BNP derives fromthe ventricles, some BNP is released by the atria.
In cardiac failure, the level of expression of both ANP and BNP
increases to as much as 100 times more the normal level, but the
increase of BNP expression is reported to be both greater and
fasterthanthatofANP. WhileANP (hANP)ismarketedasaprescription
drug for treatingacute cardiac failure in Japan, BNPis clinically
used in the United States.

[0040]

(2) CNP:

CNP, whichwasoncethought tofunctiononlyasabrainpeptide
because it was first found in the brain, has now been clarified
toexistintheperipheryaswell. Inthevascularwalls, inparticular,
CNP specific receptors were found to be abundant in the smooth
muscle cells, and CNP to be produced by the cells of the
monocyte/macrophage linage and the endothelial cells. For those
reasons, CNP is speculated to function in the vascular walls as
a local mediator involved in inhibition of growth of vascular
smooth muscle cells. Itsclinical application is currently being
investigated for possible prevention of restenosis by CNP
administration, which occurs with a certain frequency after
percutaneous transluminal coronary angioplasty (PTCA) performed

on patients with ischemic heart failure.

14




[0041]

Recentlyithasbeenreportedthatintravenousadministration
of CNP remarkably improves cardiomegaly and fibrosis associated
with myocardial infarction, and improves cardiac functions in
animal experiments. Cardiac fibrosis is known to cause diastolic
ventricular failure and cardiac dysrhythmia. Since CNP possesses
a powerful action to suppress fibroblast proliferation, the
potential of CNP as an anti-fibrotic medication for the heart
isunder investigation. SinceCNPis ahormoneoccurringnaturally
in the body, there is little concern of adverse side effects:;
accordinglyclinicalapplicationofCNPasatherapeuticpreparation
for arteriosclerotic diseases and heart diseases is expected.
Here, examples of CNP include CNP-22 composed of 22 amino acids,
and CNP-53 wherein 31 amino acid residues are attached to the
N-terminal of CNP-22.

[(0042]
(3) Natriuretic peptide receptors:

Natriuretic peptide receptors are classified into three
subtypes; NPR-A receptor (also called GC-A) and NPR-B receptor
(alsocalledGC-B) bothofwhichcontainaguanylatecyclasedomain,
and NPR-C receptor which lacks a guanylate cyclase domain. It
is known that ANP can bind to NPR-A and NPR-C receptors, BNP can
bind to NPR-A and NPR-C receptors, and CNP can bind to NPR-B and
NPR-C receptors.

(0043]

The activation of NPR-A receptors is suggested to induce
vasodilation, a diuretic effect, and inhibition of cell growth,
while NPR-B receptors are abundant in vascular smooth muscle cells

and thought to be involved in the growth inhibition of vascular

smooth muscle cells.
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[0044]
(4) Relationshipbetweennatriureticpeptidesandtheimmunesystem:

Historically, natriuretic peptides were first discovered
as a peptide released from the atria, later named ANP, and its
vasodilating and diuretic actions gathered attention. BNP and
CNPwerethendiscoveredaspeptidessimilartoANP. Thishistorical
background offers an explanation as to why any attention to the
relationship between natriuretic peptides and the immune system
have been focused on those related to the cardiovascular system.
CNP knock-out mice demonstrated impaired growth of cartilage
resulting in a dwarfism-like phenotype (refer to Non-patent
literature 2), which directed some interest to the relationship
between arthritis and natriuretic peptides.

(0045])

ANP is implicated in playing a role in arthritis and sepsis
as it inhibits the release of inflammatory cytokines including
tumor necrosis factor (TNF-a) and interleukin 1B (IL-1B) by
macrophages (refer to Non-patent literature 3). This literature,
however, does not mention ANP’s relationship with rhinitis.
(0046]

Similarly, the blood concentration of BNP has been reported
toincreasewiththerejectionresponse followinghearttransplant,
and therefore it is suggested that it is associated with immune
regulation in the cardiovascular system (refer to Non-patent
literature 4). However, this literature does not describe any
connection between BNP and rhinitis.

(0047]

Takingintoaccount the observationthat thereisanincrease
in the blood concentration of BNPduring the heart graft rejection,

Kuroski de Bold et al. have investigated the immunoregulatory
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action of natriuretic peptides, and have demonstrated that both
ANP and BNP inhibit the lymphocyte growth (refer to Non-patent
literature5). However, thereisnoconnectionbetweennatriuretic
peptides and rhinitis mentioned in this literature.

(0048]

Chiurchiu et al. on the other hand have investigated the
immunoregulatory actions of BNP focusing on its association with
heart disease and sepsis, and showed that BNP promotes the release
by macrophages of pro-inflammatory cytokines such as arachidonic
acid, prostaglandin E2 (PGE2), and leukotriene B4 (LTB4), and
alsopromotesthereleaseof anti~-inflammatorycytokines including
interleukin 10 (IL10). Thus, while BNP is indicated to have some
action in the regulation of inflammatory responses, whether BNP
acts overall to suppress or promote inflammatory responses remains
inconclusive in the literature (refer to Non-patent literature
6). This literature also does not mention any connection between
BNP and rhinitis.

[(0049]

Similarly, CNP is reported to be released by macrophages
(refer to Non-patent literature 7), and while investigating the
roles of CNP in cardiac ischemia and myocardial damage after
reperfusion, Scotland et al. report that CNP suppresses platelet
aggregation and lymphocyte migration (refer to Non-patent
literature 8). The connection between CNP and rhinitis, however,
is not described in these literatures.

[0050]

Likewise, Obata et al. examined the roles played by CNP in
myocarditis using a rat myocarditis model generated by injecting
pig myosin. They reported that continuous administration of CNP

for 1 week to the model suppressed necrosis and inflammation of
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thecardiactissues, whileatthesametimepromotedtheregeneration
of blood vessels, thereby preventing functional loss of the heart
(refer to Non-patent literature 8). Nevertheless, there is no

mention in this literature to suggest a connection between CNP

and rhinitis.
(0051]

In addition, based on the observation that CNP knock-out
mice show a dwarfism-like phenotype, attention has been paid to
thepotential connectionbetweenCNPandcartilagegrowth. Agoston
et al. demonstrated that when incubated with Dexamethasone, the
primary-cultured chondrocytes extracted from the tibial bones
of mouse embryos had significantly increased the expression of
CNP genes (refer to Non-patent literature 10). This literature,
however does not describe any connections betweenCNPand rhinitis.
[0052)

Itisevidentthattheconnectionsbetweennatriureticpeptides
and the immune system have drawn increasing attention in recently
years,butitislimitedonlytotheinflammationofthecardiovascular
system and arthritis, and the relationship between rhinitis and
natriuretic peptides have never been reported.

[0053]
(5) Reports on the application of natriuretic peptides:
[0054]

Following are some examples of a number of applications of
CNP, BNP and ANP.

[0055]

Toshiko Koide and her colleagues have proposed a preparation
for repair/regeneration of tissues and organs, comprising a
compositionthatcomprisesanyof ANP, BNP, CNP, urodilatin (P-Uro),

precursors thereof, derivatives thereof, or combinations thereof
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(refer to Non-patent literature 9). Nevertheless, there is no
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mice show a dwarfism-like phenotype, attention has been paid to
thepotential connectionbetweenCNPandcartilagegrowth. Agoston
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primary-cultured chondrocytes extracted from the tibial bones
of mouse embryos had significantly increased the expression of
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Itisevidentthattheconnectionsbetweennatriureticpeptides
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years, butitislimitedonlytotheinflammationofthecardiovascular
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(S) Reports on the application of natriuretic peptides:
[0054)

Following are some examples of a number of applications of
CNP, BNP and ANP.

[0055])
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precursors thereof, derivatives thereof, or combinations thereof
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as an active ingredient, and that may comprise pharmaceutically
commonly-useddiluents, excipients, fillers, andauxiliaryagents
(refer to Patent Literature 1).

[0056]

However, specific examples of repair and regeneration of
tissuesandorgansrelateonlytotheregenerationofmyocardiocytes,
hypodermal tissue, hair, and improvement of cracked, rough skin
due towet works; theyall correspond to ANP administration. There
isno statement that implies therapeutic preparations for treating
rhinitis by means of administration of CNP or BNP.

[0057)

Masaharu Tanaka and his colleagues have proposed a C-type
natriuretic peptide exhibiting a growth inhibitory action of
vascular smooth muscle cells, as well as a growth inhibitory
preparationofvascular smoothmusclecellscontainingsuchpeptide
as its active ingredient (refer to Patent Literature 2).
[0058]

This, however, relatestotheuseofCNPinagrowthinhibitory
agent of vascular smoothmusclecellsbut doesnot implyapplication
of CNP or BNP to therapeutic preparations for rhinitis.

[0059]

Katsuhiko Nakada and his colleagues proposed an eye drop
forpromotinglacrimalsecretionorfortreatingkeratoconjunctival
disorder, containingasitsactiveingredientanatriureticpeptide,
and they listed ANP, BNP and CNP as examples of usable natriuretic
peptides (refer to Patent Literature 3).

(0060]

This, however, onlyrelatestotheapplicationoftheproperty

of ANP, CNP and BNP to promote lacrimal secretion in an eye drop

for treating keratoconjunctival disorder, and does not indicate
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theuse of CNPorBNPina therapeuticpreparationtotreat rhinitis.
(0061]

Kazuwa Nakao and his colleagues proposed a composition for
increasing the body height containing a guanyl cyclase B (GC-B)
activator as the active ingredient, which is to be administered
to an individual without FGFR3 abnormality (refer to Patent
Literature 4).

[0062]

This indicates an application of CNP in a composition for
increasing the body height based on the finding that the nose-anus
length in the transgenic mice overexpressing CNP was larger than
that in normal litters, but dose not imply the use of CNP or BNP
in a therapeutic preparation for rhinitis.

[0063]

Kazuwa Nakao and his colleagues alsoproposed a prophylactic
agent or therapeuticpreparation forthe inflammationof the joints
containing a guanyl cyclase B (GC-B) activator such as CNP as
an active ingredient (refer to Patent Literature 5).

[0064]

However, this relates only to the application of CNP in a
therapeutic preparation or prophylactic preparation for
inflammation of the joints based on the study revealing that,
compared to their litter mates, the articular cartilages grow
thicker in the transgenic mice overexpressing CNP, along with
the observation that the arthritis is repressed by the continuous
administration of CNP to model animals of arthritis. Hence this
does not imply the application of CNP or BNP in a therapeutic
preparation for rhinitis.

[0065]

In addition, Masaharu Tanaka and his colleagues reported
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that CNP differs from ANP and BNP in the structure, function and
effects as stated below (refer to Patent Literature 2).
[0066])

“At present, both ANP and BNP are thought to act as a hormone
secreted by the heart into theblood, aswell as a neurotransmitter,
and to play an important role in maintaining the amount of body
fluidandhomeostasisofbloodpressure. ... Therearemanyunknown
points in the physiological role of CNP as a natriuretic peptide.
Namely, since CNP has a primary amino acid sequence similar to
that of ANP and BNP and shows a natriuretic action and a hypotensive
action upon in vitro administration, CNP was relegated to the
natriuretic peptide family. However, because the natriuretic
action and hypotensive action of CNP are significantly weaker
than those of ANP and BNP (from 1/50 to 1/100), ... CNP has held
a unique position in the natriuretic peptide family, and has been
presumed to be playing a role different from the maintenance of
amounts of body fluid and homeostasis of blood pressure.
Comparing the structure of CNP with that of ANP/BNP, CNP differs
from ANP or BNP in the following points ... Namely, the primary
amino acid sequence of CNP completely differs from that of ANP
or BNP at the exocyclic N-terminal domain; of the 17 amino acid
residues in the endocyclic domain, 5 residues and 4 residues in
CNP differ from those in ANP and BNP, respectively. In addition,
the structure of the exocyclic C-terminal domain of CNP largely
differs from that of ANP or BNP, and CNP does not have a tail
structure existing in ANP or BNP (in the case of ANP and BNP,
5 amino acid residues and 6 amino acid resides, respectively,
are attached to the C-terminal of the cyclic structure in ANP
and BNP; this structure is called a tail structure for descriptive

purposes). Thus-describedstructuraldifferencesbetweenCNPand
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ANP/BNP are clearly involved in the manifestation of the
above-mentioned characteristic pharmacological effects of CNP.”
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[Summary of Invention]

Problem to be Solved by Invention

[0069]

Rhinitis, in particular allergic rhinitis, is a recurrent
disease therefore its treatment requires continuous use of
drugs. However, asmentioned above, while a steroid nasal spray
has strong local effects even in small amounts, occasionally
it also induces local side effects such as nasal irritation,
dryness, nose burning sensation, and nasal bleeding, and it
inevitably involves complications of infection and others due
to long-term use. Antihistamine drugs suppress allergic
reactions and their symptoms, but they have disadvantages such
as drying of the nasal mucous membrane and inducing drowsiness.

An aspect of the present invention provides a novel
therapeutic preparation for rhinitis that is not only
efficacious and safe for patients with rhinitis, in particular
patients with allergic rhinitis, but also has no side effects
such as nasal irritation, dryness, nose burning sensation,
nasal bleeding, and drowsiness, etc.

Means of Solving the Problem
[0070]

Considering these conditions, as a result of strenuous
research efforts, the present inventor have found that C-type
natriuretic peptide (CNP) and B-type natriuretic peptide (BNP),
conventionally known as a suppressant of vascular smooth muscle
cell proliferation, have excellent efficacy and safety as a
therapeutic preparation for rhinitis, in particular allergic

rhinitis, and also confirmed that they can be applied to
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patients with a sensitive mucous membrane without causing
irritation symptoms; the present invention has thus been
accomplished.

The present invention specifically includes the
following.
[0071]
[1] A therapeutic preparation when used for treatment of
rhinitis comprising C-type natriuretic peptide (CNP) or B-type
natriuretic peptide (BNP) as the active ingredient.
[2] The therapeutic preparation when used for treatment of
rhinitis according to (1], wherein the C-type natriuretic
peptide (CNP) is CNP-22, CNP-53, or a CNP derivative in which
any amino acid in the amino acid sequence (s) of CNP-22 or CNP-53
is/are deleted, substituted or added, and which has CNP
activity.
[3] The therapeutic preparation when used for treatment of
rhinitis according to [1], wherein the B-type natriuretic
peptide (BNP) is BNP-26, BNP-32, BNP-45, or a BNP derivative
in which any amino acid(s) in the amino acid sequence of BNP-26,
BNP-32, or BNP-45 is/are deleted, substituted or added, and
which has BNP activity.
(4] The therapeutic preparation when used for treatment of
rhinitis according to [1], wherein the C-type natriuretic
peptide (CNP) or B-type natriuretic peptide (BNP) is a chimeric
peptide of CNP and BNP forming a ring structure by an
intramolecular disulfide bond,

in which the CNP is a peptide selected from the group
consisting of CNP-22, CNP-53, a peptide comprising any amino
acid sequence of 5 or more consecutive amino acids in the amino
acid sequence of CNP-22 having deletion(s), substitution(s),

or addition(s) of any 1 to 5 amino acid(s), or a peptide
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comprising any amino acid sequence of 5 or more consecutive
amino acids in the amino acid sequence of CNP-53 having
deletion(s), substitution(s), or addition(s) of any 1 to 5 amino
acid(s),

and in which the BNP is a peptide selected from the group
consisting of BNP-26, BNP-32, BNP-45, a peptide comprising any
amino acid sequence of 5 or more consecutive amino acids in the
amino acid sequence of BNP-26 having deletion(s),
substitution(s), or addition(s) of any 1 to 5 amino acid(s),
a peptide comprising any amino acid sequence of 5 or more
consecutive amino acids in the amino acid sequence of BNP-32
having deletion(s), substitution(s), or addition(s) of any 1
to 5 amino acid(s), or a peptide comprising any amino acid
sequence of 5 or more consecutive amino acids in the amino acid
sequence of BNP-45 having deletion(s), substitution(s), or
addition(s) of any 1 to 5 amino acid(s),

and wherein the chimeric peptide has CNP activity or BNP
activities; or a derivative of the chimeric peptide.
(5] The therapeutic preparation when used for treatment of
rhinitis according to any one of [1] to (4], wherein the
concentration of the C-type natriuretic peptide (CNP) or B-type
natriuretic peptide (BNP) is 20-200 ug/g.
(6] The therapeutic preparation when used for treatment of
rhinitis according to any one of [1] to [5], wherein the
concentration of the C-type natriuretic peptide (CNP) or B-type
natriuretic peptide (BNP) is 50-200 ug/g.
(7] The therapeutic preparation when used for treatment of
rhinitis according to any one of [1] to [6], wherein the
concentration of the C-type natriuretic peptide (CNP) or B-type
natriuretic peptide (BNP) is 50-100 ug/g.

(8] The therapeutic preparation when used for treatment of
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rhinitis according tb any one of [1] to [7], wherein the rhinitis
is infectious rhinitis, hypersensitive non-infectious
rhinitis, irritant rhinitis, atrophic rhinitis, or specific
granulomatous rhinitis.

[9] The therapeutic preparation when used for treatment of
rhinitis according to [8], wherein the infectious rhinitis is
acute rhinitis or chronic rhinitis.

(10] The therapeutic preparation when used for treatment of

rhinitis according to (8], wherein the hypersensitive
non-infectious rhinitis is combined-type rhinitis
(hypersensitive nose) , rhinorrhea-type rhinitis,

congestive-type rhinitis, or dry-type rhinitis.

[11] The therapeutic preparation when used for treatment of
rhinitis according to [10], wherein the combined-type rhinitis
(hypersensitive nose) is allergic rhinitis or non-allergic
rhinitis.

[12] The therapeutic preparation when used for treatment of
rhinitis according to [11], wherein the allergic rhinitis is
allergic rhinitis against at least one allergen selected from
the group consisting of house dust, mite, cedar, orchard grass,
ragweed, and cat hair.

(13] The therapeutic preparation when used for treatment of
rhinitis according to [8], wherein the irritant rhinitis is
physical irritant-induced rhinitis, chemical irritant-induced
rhinitis or radiation-induced rhinitis.

(14] The therapeutic preparation when used for treatment of
rhinitis according to any one of [1] to [13], wherein the
rhinitis is mixed-type rhinitis, sneezing/ rhinorrhea-type
rhinitis, or nasal-occlusion-type rhinitis.

[15] The therapeutic preparation when used for treatment of

rhinitis according to any one of [1] to [14], wherein the dosage
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form is a nasal drop preparation selected from an ointment
preparation, a gel preparation, a cream preparation, a lotion
preparation, a liquid preparation, a powder preparation or a
spray preparation.

(16] The therapeutic preparation when used for treatment of
rhinitis according to any one of ([1] to [15], wherein the
rhinitis is rhinitis in a subject suffering from atopic
dermatitis or a subject having a difficulty in withdrawal from
steroids.

[17] The therapeutic preparation when used for treatment of
rhinitis according to any one of [1] to [16], wherein the
rhinitis is rhinitis with treatment resistance to steroids or
antihistamine drugs.

(18] A method of treating rhinitis comprising administering
to a subject the therapeutic preparation according to any one
of [1] to [17]).

[(19] The therapeutic preparation according to Claim 1 and
substantially as described herein with reference to the
accompanying non-comparative examples.

Advantageous Effects of Invention

[0072]

The therapeutic preparation for rhinitis of the present
invention has, as is clear from the case studies mentioned below,
not only excellent actions to improve rhinorrhea and nasal
occlusion and to eliminate sneezing and nasal itching, but also
superior permeability (absorbability) to the nasal mucous
membrane and persistence. It is fast-acting and causes no
irritation to patients with sensitive nasal mucous membranes,
no local side effects as well as no systemic side effects such

as induction of drowsiness.
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[0073]

The therapeutic preparation for rhinitis of the present
invention has CNP or BNP as the active ingredient, and its
effects are more remarkable compared to conventional steroids
and antihistamine drugs. Interms of persistence of theeffects,

it is a revolutionary preparation that can relieve symptoms by
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once-a-day administration.
[0074]

Thus, without administration of steroids or antihistamine
drugs, severe symptoms of rhinitis can be markedly improved by
the use of the therapeutic preparation for rhinitis of the present
invention once a day, and even after discontinuation or stoppage
of the use, worsening of symptoms need not be a concern.
[0075]

Moreover, since the therapeutic preparation for rhinitis
of the present invention has long-lasting drug efficacy, while
at first, use twice a day in the morning and before bedtime 1is
recommended, in many cases application once a day from day 2 and
thereafter can significantly improve symptoms such as sneezing,
rhinorrhea, and nasal occlusion.

[0076]

Regarding the absorbability and fast-acting property, the
effects are manifested 10 to 20 min after the inhalation, and
the preparation of the present invention is effective for any
of mixed-type rhinitis, nasal-occlusion-type rhinitis, and
sneezing/rhinorrhea-typerhinitis. Therapeuticeffectsinactual
case studies (16 cases) showed that the preparation of the present
invention was effective in 100% of the cases.

[(0077]

Given that both BNP and ANP belong to the same family and
share the common receptors, it was formerly assumed that BNP and
ANP preparations possess equivalent effects. When they were
actually tested on patients with rhinitis, allergic rhinitis in
particular, however, BNP preparations were revealed to have much
greater pharmacological effects than ANP preparations. That is

tosaythatBNPpreparationsarefaster-actingthanANPpreparations,

28




and lead to better improvements of the clinical symptoms and the
effects lasted longer. On the other hand, ANP preparations
unexpectedly resulted in much poorer improvements in the rhinitis
symptoms including runny nose, rhinorrhea and nasal occlusion,
and inmanycases, the symptoms showedno improvements or worsening.
Incaseswherelittleimprovement wasevidentwithANPpreparations,
the improvement in the rhinitis symptoms was insufficient and
only temporary. The finding that BNP as a therapeutic preparation
for rhinitis had more intense pharmacological effects than ANP
belonging to the same family of natriureticpeptidewas surprising.
[(0078]

The active ingredients of the present invention, CNP and
BNP, are hormones which naturally occur in the body. Thus side
effects are less expected and with adequate dosage, it is thought
to have only a minor effect on the hemodynamic status and hence
it is safe toapplytopatientswith low or unstable blood pressure,
allowing long-term administration to chronic rhinitis patients.
It shows a potency to rhinitis greater than that of conventional
steroids and antihistamine drugs and it is alsomore rapid-acting,
with an enhanced efficacy and leads to longer-lasting effects;
in many cases, application of once a day from day 2 and thereafter
can significantly improve symptoms such as sneezing, rhinorrhea,
and nasal occlusion. By the use of CNP preparations or BNP
preparations, inmostcases, amildtobelowmildandstablecondition
can be maintained without combined internal use of antihistamine
agents, anditisalsoadvantageousthatthere arenolocalirritation
symptoms that are observed with steroid sprays. In addition, the
therapeutic preparation for rhinitis of the present invention
has a merit of being efficacious to patients who are resistant

to steroid therapy or patients of severe cases, which makes the
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present invention an unprecedented, important therapeutic
preparation.
[0079]

Thus, thetherapeuticpreparationforrhinitisofthepresent
invention is extremely effective in the treatment of various types
of rhinitis, in particular allergic rhinitis, and side effects
need not be a concern; the present preparation can be applied
to patients in whom conventional steroid nasal sprays and
antihistamine drugs are not effective, or patients in whom these
drugs cannot be applied due to the possibility of side effects,
as well as young patients.

[0080]

Therefore, practical application of the therapeutic
preparation for rhinitis of the present invention as a therapeutic
preparation for rhinitis replacing steroids and antihistamine
drugs can be greatly expected.

[Brief Description of Drawings]

(0081]

(Fig. 1) Figure 1 is a diagram showing a comparison of the amino
acid sequences of human CNP peptide, human BNP peptide, and human
ANP peptide. Each letter of the alphabet represents a type of
amino acid expressed by one letter. There are three common regions
in the amino acid sequence among the human CNP peptide, human
BNP peptide and human ANP peptide, i.e., amino acid sequences
represented by "CFG", "DRI" and "SGLGC"; each peptide has four
mutually different sequences divided by these three common
sequences.

[Fig. 2] Figure 2 is a graph showing the therapeutic effects on
rhinitis before and after spraying CNP nasal drop preparations.

Each point represents each case. In all of nine (9) severe cases
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and one (1) moderate case, symptoms were improved to a mild degree

by the 100 pg/ml CNP nasal drop preparation.

[Fig. 3] Figure 3 is a graph showing the therapeutic effects on
rhinitis before and after spraying BNP nasal drop preparations.

Each point represents each case. In two (2) most severe cases
and one (1) moderate case, symptoms were improved to a mild degree
by spraying the 50 pg/ml BNP nasal drop preparation. In addition,

in one most severe case, symptoms were improved to a moderate
degreebysprayingthe50pug/mlBNPnasaldroppreparation. Similarly,
in one (1) most severe case, symptoms were improved to a mild
degree by spraying the 100 pg/ml BNP nasal drop preparation.

Similarly, in one (1) severe case, symptoms were improved to a
mild degree by spraying the 200 pg/ml BNP nasal drop preparation.

[Embodiments for Carrying out the Invention]

[0082]

The present invention relates to a therapeutic preparation
forrhinitiscomprisingC-typenatriuretic peptide (CNP) or B-type
natriuretic peptide (BNP) as the active ingredient.

(0083]

The CNP referred to hereinmeans: CNP-22 composed of 22 amino
acids, and CNP-53 in which 31 amino acid residues are attached
to the N-terminal of the CNP-22, or derivatives thereof, without
anyparticularlimitationsprovidedthat theypossessCNPactivity.
These CNP-22, CNP-53, and their derivatives are all heretofore
known, andcanbemadebychemicalsynthesisorgeneticmanipulations.
[0084]

There are no particular limitations to the origin of CNP-22
and CNP-53, on the condition that they possess CNP activity, but
theCNPderived frommammals includinghumanorbirdsarepreferred,

and more preferably, the CNP derived from humans, monkeys, mice,
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rats or pigs, and particularly preferably, the CNP derived from
humans.
[0085]

The CNP derivatives means those having, in the amino acid
sequences of the CNP-22 or CNP-53, adeletion(s), substitution(s)
or addition(s) of 1-5 amino acid(s), more preferably 1-3 amino
acid(s), and furthermore preferably 1 or 2 amino acid(s), while
possessing CNPactivity, or alternatively, those having a sequence
with a homology of 85% or more, preferably 90% or more, and more
preferably 95% or more with the amino acid sequence of the CNP-22
or CNP-53, while possessing CNP activity.

[0086]

Replaceable amino acids are substituted 1ideally by
conservative amino acid substitution. Conservative amino acids
areclassifiedbypolaritiesandchargetypes. Forexample, nonpolar
uncharged amino acids include glycine, alanine, valine, leucine,
isoleucine, proline, etc.; aromatic amino acids include
phenylalanine, tyrosine, tryptophan; polar uncharged amino acids
include serine, threonine, cysteine, methionine, asparagine,
glutamine, etc.; negatively-charged amino acids include
asparaginic acid, glutamic acid; positively-charged amino acids
include lysine, arginine, histidine. Thus, preferablyamino-acid
substitution is carried out between conservative amino acids
belonging to the same group. Here, when proline is to be replaced
by another nonpolar uncharged amino acid, or when proline is to
replace other nonpolar uncharged amino acids, it should be noted
thatprolineisnotflexibleinitsspatialorientation. Similarly,
when cysteine is to be replaced by another polar uncharged amino
acid, or when cysteine is to replace other polar uncharged amino

acids, it should be noted that cysteine may form a disulfide bond
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with another cysteine.
[(0087)

CNP derivatives may include those amidated or methoxylated
at the C ferminal, CNP modified with addition of polyethylene
glycolor fattyacids, and, glycosylatedoralkylatedCNP, provided
they have CNP activity.

(0088]

Thus, any heretofore known CNPs with CNP activity can be
usedinthepresent invention. ExamplesmayincludeCNPderivatives
disclosed in JP A 6-9688, CNP derivatives disclosed in US Patent
No. 5583108, and CD-NP disclosed in US Patent No. 6818619. It
is possible to test the presence/absence of CNP activity easily
using heretofore known pfocedures, such as by testing a growth
inhibitoryactiononthevascularsmoothmusclecells, orbyexamining
the activity of cGMP production in the cells expressing NPR-B
receptors.

(0089)

While any of CNP-22, CNP-53 and their derivatives can be
used as the active ingredient of the present invention, CNP-22
with a lower molecular weight is more preferable in terms of
absorbability. CNP-22 can be manufactured by chemical synthesis
orgeneticmanipulationusinghumanCNPgenes, andisalsoavailable
at, for example, Peptide Institute Inc. as CNP-22 (human).
[0090]

CNPthatcanbeusedinthepresentinventionincludes:purified
naturally occurring CNP, genetically engineered CNP made using
knowngeneticengineeringprocedures, CNPmade using known chemical
synthetic procedures (such as solid-phase peptide synthesis by
peptide synthetic maéhinery). Basic methods including genetic

engineering techniques, site-specific mutagenesis, and PCR, are
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commonly known or heretofore known, and are described in, for
example, Current Protocols In Molecular Biology; John Wiley &
Sons (1998), and JP A 5-207891.

[0091)

The BNPof the present inventionrefersto: BNP-26 containing
26 amino acids, BNP-32 containing 32 amino acids, BNP-45containing
45 amino acids, or their derivatives without any particular
limitations provided they possess BNP activity. BNP can also be
high molecular weight y-BNP (molecular weight of approximately
13000) which is formed by the removal of the signal peptide from
aBNPprecursor. BNP-32andtheirderivativesarepreferred. BNP-26,
BNP-32, BNP-45, and their derivatives are heretofore known, and
canbemanufactured by chemical synthesis or geneticmanipulation.
[0092]

There are no particular limitations to the origin of the
BNP-26, BNP-32 and BNP-45, provided they possess BNP activity,
but the CNP derived from mammals including humans or birds is
preferred, and the CNP derived from humans, monkeys, mice, rats
or pigs is more preferred, and the CNP derived from humans is
particularly preferred.

(0093]

The BNP derivatives means, those having, in the amino acid
sequences of BNP-26, BNP-32 or BNP-45, a deletion(s), addition(s)
or substitution(s) of 1-5 amino acid(s), more preferably 1-3 amino
acid(s), and furthermore preferably 1 or 2 amino acid(s), while
possessing BNPactivity, oralternatively, those having a sequence
with a homology of 85% or more, preferably 90% or more, and more
preferably 95% or more with the amino acid sequence of BNP-26,
BNP-32 or BNP-45, while possessing BNP activity.

[0094)
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Replaceable amino acids in the BNP derivatives are similar
to the replaceable amino acids in the CNP derivatives.
[0095]

BNP derivatives may include those amidated or methoxylated
at theCterminal of BNP, BNPmodifiedwith addition of polyethylene
glycol or fattyacids, and, glycosylatedor alkylated BNP, provided
they have BNP activity.

[0096]

Thus, any heretofore known BNP with BNP activity can be used
in the present invention. Examples may include BNP derivatives
disclosed in JP A 2007-525213, BNP derivatives disclosed in US
Patent No. 6028055, BNP derivatives disclosed in US Patent No.
5114923, and BD-NP disclosed in US Patent No. 6818619, or diuretic
polypeptide or natriuretic polypeptide disclosed in JP A
2010-500032.

[0097)

It is possible to easily test the presence/absence of BNP
activityusing heretofore known procedures, such as an examination
of the activity of cGMP production in the cells expressing NPR-A
receptors.

[0098)

While any of BNP-26, BNP-32, BNP-45 and their derivatives
can be used as the active ingredient of the present invention,
BNP-32 is preferable in terms of drug efficacy and availability.
[0099]

BNP of the present invention can be manufactured by chemical
synthesisorgeneticmanipulationusinghumanBNPgenes (forexample,
refer to JP A 5-207891, JP A 2007-525957, JP A 2007-525213), and
BNPisalsocommerciallyavailablesinceithasalreadybeenlaunched.

Alternatively, itisavailablefrom, forexample, Peptide Institute
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Inc. as BNP-32 (human).
[0100]

BNPthatcanbeusedinthepresentinventionincludes:purified
naturally occurring BNP, genetically engineered BNP made using
knowngeneticengineeringprocedures, BNPmadeusing knownchemical
synthetic procedures (such as solid-phase peptide synthesis by
a peptide synthesizer). Basic methods including genetic
engineering techniques, site-specific mutagenesis, and PCR, are
commonly known or heretofore known, and are described in, for
example, Current Protocols in Molecular Biology; John Wiley &
Sons (1998), and JP A 5-207891.
[0101]

When the term “CNP or BNP” is used herein, it refers toeither
CNP or BNP, as well as the chimeric peptides of CNP and BNP. That
is, as used herein, the term “CNP or BNP” refers to CNP or BNP
which may be: a chimeric peptide of CNP and BNP forming a ring
structure by an intermolecular disulfide bond,
in which the CNP is a peptide selected from the group consisting
of CNP-22, CNP-53, a peptide comprising any amino acid sequence
of 5 or more consecutive amino acids in the amino acid sequence
of CNP-22 having deletion(s), substitution(s), or addition(s)
of any 1-5 amino acid(s), or a peptide comprising any amino acid
sequence of 5 or more consecutive amino acids in the amino acid
sequence of CNP-53 having deletion(s), substitution(s), or
addition(s) of any 1-5 amino acid(s),
and inwhich the BNP is a peptide selected from the group consisting
of BNP-26, BNP-32, BNP-45, a peptide comprising any amino acid
sequence of 5 or more consecutive amino acids in the amino acid
sequence of BNP-26 having deletion(s), substitution(s), or

addition(s) of any 1-5 amino acid(s), a peptide comprising any
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amino acid sequence of 5 or more consecutive amino acids in the
aminoacidsequence of BNP-32 havingdeletion(s), substitution(s),
or addition(s) of any 1-5 amino acid(s), or a peptide comprising
any amino acid sequence of 5 or more consecutive amino acids in
the amino acid sequence of BNP-45 having deletion(s),
substitution(s), or addition(s) of any 1-5 amino acid(s),

and wherein the chimeric peptide has CNP activity or BNP activity;
or a derivative of the chimeric peptide.

[(0102]

Here, there are no particular limitations to the origin of
CNP-22 and CNP-53, provided that they possess CNP activity, but
theCNPderived frommammalsincludinghumansorbirdsarepreferred,
and more preferably, CNP derived from humans, monkeys, mice, rats
or pigs, and most preferably, CNPderived from humans. Similarly,
there arenoparticular limitations to the origin of BNP-26, BNP-32
and BNP-45, provided that they possess BNP activity, but the BNP
derived from mammals including humans or birds is preferred, and
the BNP derived from humans, monkeys, mice, rats or pigs is more
preferred, andtheBNPderivedfromhumansisparticularlypreferred.
[0103]

The derivatives of chimeric peptide of CNP and BNPmean those
which have, in the amino acid sequences of the chimeric peptide
of CNP and BNP, deletion(s), addition(s) or substitution(s) of
preferably 1-5 amino acid(s), more preferably 1-3 amino acid(s),
and furthermore preferably 1 or 2 amino acid(s), while possessing
CNP or BNP activity.

(0104]
Replaceable amino acids in the derivatives of the chimeric

peptide of CNP and BNP are similar to the replaceable amino acids

in the CNP derivatives.
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(0105]

The derivativesof chimericpeptide of CNPand BNPmay include
those amidated or methoxylated at a C terminal of the chimeric
peptide of CNP and BNP, those modified with the addition of
polyethylene glycol or fatty acids in the chimeric peptide of
CNP and BNP, and, glycosylated or alkylated chimeric peptide of
CNP and BNP, provided that they have CNP or BNP activity.
[(0106]

Furthermore, the amino acid sequence of human CNP peptide
represented by SEQ ID NO: 1 and the amino acid sequence of human
BNP peptide represented by SEQ ID NO: 2 have, as shown in Fig.
1, four mutually different sequences divided by three common
sequences represented by the amino acid sequences of "CFG", "DRI"
and "SGLGC". Accordingly, as a chimeric peptide of CNP and BNP,
at least 14 kinds of chimeric peptide represented by SEQ ID NOs
3-16 are listed based on the combination of these four mutually
different sequences. Then, these chimeric peptides and their
derivatives are considered to have characteristics common to CNP
and BNP. Namely, these chimeric peptides and their derivatives
can be used as the active ingredient of the therapeutic preparation
for rhinitis of the present invention.

(0107]

Thus, it is possible to use any heretofore known chimeric
peptides of CNP and BNP or derivatives thereof in the present
invention, provided that they possess CNP or BNP activity. For
example, aquaretic polypeptides and natriuretic polypeptides
disclosed as ABC-NP, ABC-NP1l, BC-NP, etc. in JP A 2010-502231
may be used. These polypeptides are exemplified as amino acid
sequence of SEQ ID Nos. 17-20.

{0108}
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The presence/absence of CNP or BNP activity can be easily
tested using heretofore known procedures, such as an examination
of the activity of cGMP production in the cells expressing NPR-A
receptors or in the cells expressing NPR-B.

(0109]

The chimeric peptides of CNP and BNP and their derivatives
of the present invention can also be manufactured by chemical
synthesis or by genetic manipulation.

[0110])

Indications of treatment by the therapeutic preparation for
rhinitis of the present invention are not particularly limited,
as long as the disease is a so-called rhinitis, which induces
an inflammation of the nasal mucous membrane and shows symptoms
such as sneezing, runny nose and stuffy nose. The therapeutic
preparation for rhinitis of the present invention may be applied
to various types of rhinitis.

(0111)

More specifically, rhinitides to which the therapeutic
preparation for rhinitis of the present invention can be applied
include infectious rhinitis, hypersensitive non-infectious
rhinitis, irritant rhinitis, atrophic rhinitis or specific
granulomatous rhinitis; preferably it is infectious rhinitis and
hypersensitive non-infectious rhinitis in terms of therapeutic
effects, and particularly preferably it 1is hypersensitive
non-infectious rhinitis.

(0112]

Infectiousrhinitismaybeacuterhinitisorchronicrhinitis,
and preferably acute rhinitis. Using the therapeutic preparation
for rhinitis of the invention, sneezing, excess rhinorrhea (nasal

drip), nasal occlusion (stuffy nose), and impairment of the sense
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of smell, etc. can be rapidly cured.
[0113]

Hypersensitivenon-infectiousrhinitismaybecombined-type
rhinitis (hypersensitive nose) including allergic rhinitis and
non-allergic rhinitis; rhinorrhea-type rhinitis selected from
gustatory rhinitis, cold air inhalation-induced rhinitis, and
senile rhinitis; congestive-type rhinitis selected from
drug-induced rhinitis, psychogenic rhinitis, pregnancy rhinitis,
endocrinerhinitisandcold-inducedrhinitis;ordry-typerhinitis.
[0114)

Particularlypreferredisallergicrhinitisornon-allergic
rhinitis, andallergicrhinitismayincludebothperennialallergic
rhinitis and seasonal allergic rhinitis. The therapeutic
preparation for rhinitis of the invention exhibits extremely high
efficacyandsafety forallergicrhinitis, inparticular perennial
allergic rhinitis caused by house dust or mites, of which complete
cure or long-term remission is considered to be difficult, as
its effective therapeutic preparation.

[0115])

In addition, the present preparation is efficacious as a
therapeuticpreparationforvarioustypesofrhinitiswithsymptoms
such as sneezing, runny nose and stuffy nose, derived fromirritant
rhinitis such as physical irritant-induced rhinitis, chemical
‘irritant-induced rhinitisandradiation-inducedrhinitis, aswell
as atrophic rhinitis and specific granulomatous rhinitis.
[0116]

Furthermore, when indication of treatment by the present
therapeutic preparation for rhinitis is classified based on the
symptoms, the preparation can be effectively used for mixed-type

rhinitis, nasal-occlusion-type rhinitis, or
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sneezing/rhinorrhea-type rhinitis in accordance with "Guidelines
for medical care of nasal allergies, 2009 edition" (edited by
the committee for creation of guidelines for medical care of nasal
allergies).

[0117]

Meanwhile, the meaning of the terms and the characteristics
of the symptoms of these various types of rhinitis are as descried
above in the Background Art.

[0118]

The therapeutic preparation for rhinitis of the present
invention is those comprising C-type natriuretic peptide (CNP)
or B-type natriuretic peptide (BNP) as the active ingredient,
and its administration route and dosage form are not particularly
limited.

[0119]

Regarding the administration route, 1injections, oral
medicines or external preparations can be used depending on the
patient and symptoms. Specific examples include nasal drop
preparations, gel preparations, ointment preparations, cream
preparations, lotion preparations, spray preparations, liquid
preparations, nasal spray preparations, patch preparations,
aerosol preparations, jelly preparations, cataplasms, patch
preparations, plaster preparations, suspension preparations,
emulsion preparations, injection preparations, tablets, pills,
capsules, granules, powders, etc.; liquid preparations may be
adopted by selecting appropriate solvents. Any preparation can
be produced in accordance with well-known or heretofore known
methods. Preferable examples include nasal drop preparations,
liquid preparations, gel preparations, spray preparations,

ointment preparations, cream preparations, lotion preparations,
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or powder preparations; more preferable examples are nasal drop
preparations, liquid preparations, gel preparations, powder
preparations, aerosol preparations or spray preparations, and
a particularly preferable example is liquid preparations.
[0120]

Nasal drop preparations of the present invention may be a
liquidpreparationordryproducts suchasapowder, andmay comprise
carriers or excilpients, surfactants, suspending agents,
mucosa-adherent bases and tonicity agents. Preferable examples
of tonicity agents include sodium chloride, glycerin, sodium
bisulfite, benzalkonium chloride, fluctose, citric acid, sodium
citrate, sodiumdihydrogenphosphate (crystal), sodiumhydroxide,
D-sorbitol solution, nicotinic-acidamide, concentratedglycerin,
propylene glycol, benzyl alcohol, boric acid, borax, macrogol
4000, sodium hydrogen phosphate, potassiumdihydrogen phosphate,
and sodium dihydrogen phosphate. Examples of suspending agents
includecrystallinecellulose-sodiumcarmelloseandhydroxypropyl
cellulose.

[0121)

A gel preparation (suspension base) may be a hydrous gel,
an anhydrous gel, or a gel with a low water content comprising
a gel-forming material that can swell. It may also be a hydrogel
base or a lyogel base, and preferably a transparent hydrogel having
an inorganic or organic polymer as a base. Similar topreparations
comprising an oil or fat content, the gel itself is not absorbed
by the nasal mucous membrane. Hydrogel bases have no fat and a
consistency similar to that of ointment preparation, and aim at
increasing the percutaneous absorbability of drugs. Lyogel bases
aregelledby suspending stearyl alcohol, etc. inpropyleneglycol,

and they have excellent absorbability by the nasal mucous membrane
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and hygroscopicity.
(0122]

The gel preparation of the present invention may be a gel
preparation made by homogenously dispersing CNP or BNP as an active
ingredient into a hydrophilic gel base comprising carboxy vinyl
polymer, sodium polyacrylate, sodium polyacrylate, (vinyl methyl
ether/ethyl maleate) copolymer, polymethacrylate, propylene
glycol, etc.

(0123]

Aliquidpreparationmeans thosewhereinanactiveingredient
consisting of CNP or BNP is dissolved in a base such as alcohol,
propylene glycol, polyethylene glycol or water. Preferably, it
meansaliquidpreparationconsistingofanaqueoussolutionwherein
either CNP or BNP is dissolved in saline. In the aqueous solution
preparations, a small amount of an organic base such as alcohol,
propyleneglycol, polyethyleneglycol, etc.maybemixed, inaddition
to the saline.

(0124]

An ointment preparation may comprise either a grease base
orawater-solublebase, andbothcanbeeasilyobtainedinaccordance
with heretofore known methods. A grease base such as vaseline
causes little irritation and is odorless, which is superior in
protective action of the nasal mucous membrane. Water-soluble
bases produce ointment preparations having a macrogol base as
the main ingredient, and they have a strong action to absorb and
remove aqueous discharges.

[(0125]

A cream preparation (emulsion base) may be an oil-in-water

base (0/W) (vanishing cream) or a water-in-o0il base (cold cream).

An oil-in-water base has a smaller amount of oil-soluble component
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than water-soluble component, so that it has an advantage that
the white color of the cream appears todisappear upon application.
Inaddition, sinceitiseasilyabsorbedbythenasalmucousmembrane,
it can be very applicable to chronic hypertrophic lesions.
[0126]

A lotion preparation means a liquid external preparation
wherein CNP or BNP is dissolved or homogeneously dispersed in
a liquid. Since lotion preparations are in a liquid state, they
are suitable for use in the mucous membrane of the nasal cavities.
The form of the lotion preparations may be a suspended lotion
base and an emulsion lotion.

(0127])

A spray preparation refers to those wherein CNP or BNP is
made into a solution, which is then sprayed by gas pressure. Sprays
are convenient for application to a wide area.

[0128]

As a liquid preparation, for example an aqueous solution
wherein an appropriate amount of CNP or BNP is blended, saline
can be used. Alternatively, an aqueous solution wherein CNP or
BNP is dissolved in a buffer that can retain CNP or BNP in a stable
manner can be used.

[(0129]

As a powder preparation, CNP or BNP can be administered in
a pure dosage form or a dosage form wherein CNP or BNP is diluted
with an inactive carrier. As inactive carrier, calcium carbonate
or lactose can be used. At the same time, povidone and lactose
can be added as a hydrophilic aid. Since the nose has a potent
discharge mechanism, administration in the form of dry powder
is advantageous over liquid forms, because the duration of action

isprolonged. Powderscanbepreparedbymakingfinepowdersthrough
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recrystallization, granulation, drying, or pulverization to a
specific grain size.
(0130]

Aerosol preparations are prepared as follows: CNP or BNP
is pulverized to a size of preferably 5 umor smaller, a dispersing
agent is added if necessary, which is then filled in a spraying
device together with a propellant while cooling. Examples of
preferable dispersing agents include nonionic surfactants
commercially available under the brand name of Span 80 and Span
85, amphoteric surfactants such as soybean lecithin, and natural
alcohols such as oleyl alcohol. Preferable propellants include
fluorinated/chlorinated lower alkanes such as chlorofluorocarbon
(CFC) 11, CFC 12, CFC 114 as well as mixtures thereof.

(0131)

Thus, upon production of the therapeutic preparations for
rhinitis of the present invention, various types of bases,
moisturizing agents, ultraviolet absorbers, alcohols, chelates,
pH adjusters, preservatives, thickening agents, coloring agents,
flavors, filling agents, excipients, disintegrating agents,
extenders, binding agents, film forming agents, solubilizers,
suspendingagents, buffers, stabilizingagents, preservingagents,
surfactants, antioxidativeagents, dispersingagents, emulsifying
agents, dissolvingagents, solubilizingagents, etc. maybeblended
in combination. Furthermore, in addition to the principal agent
CNP or BNP, various drugs such as antiphlogistic analgesics,
sterilizing agents and vitamins may be appropriately blended when
necessary.

[0132]
Examplesof excipientsinclude lactose, cornstarch, calcium

phosphate, etc. Examples of binding agents include crystalline
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cellulose, mannitol, hydroxypropyl cellulose, hydroxypropyl
methylcellulose, macrogol, etc.
[0133]

PreferableliquidpreparationsareCNPorBNPaqueoussolution
preparations comprised of an appropriate amount of CNP or BNP
dissolved in saline. It is possible to use a liquid preparation
by filling a spraying device with it. These solution preparations
may be blended with general additives, for example,
sedimentation-preventing agents such as sorbitol, syrup,
methylcellulose, gelatin, hydroxyl ethylcelllose, carboxy
methylcellulose, aluminum stearate gel or hydrogenated food fat;
emulsifying agents such as lecithin, sorbitan monooleate, and
gum arabic; oily esters such as almond o0il, purified coconut oil,
and glycerin esters; nonaqueous media (which may include food
oils) such as propylene glycol and ethyl alcohol; preservatives
such as p-hydroxylbenzoic acidmethyl ester, ethyl ester or propyl
ester, or sorbic acid; and if necessary, general flavoring agents
or coloring agents.

[0134]

Here, when oral preparations of the present therapeutic
preparation for rhinitis are to be produced, it is preferable
to make enteric-coated drugs by coating the surface of the tablets
orgranuleswithanentericcoat, orbyusingenteric-coatedcapsules,
in order to suppress disintegration of the peptide CNP or BNP
by gastric acid.

Moreover, solutions may be made into, in addition to the
above-mentioned aqueous solutions, aqueous or oily suspension
preparations or emulsion preparations. Alternatively, they can
be provided as dry pharmaceutical compositions, which can be

re-dissolved into water or an appropriate medium prior to their
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use.
[(0135)

Thus, thetherapeuticpreparationforrhinitisof thepresent
invention is a preparation made by blending an appropriate amount
of CNP or BNPwith various bases, aswell as additives if necessary.
Dosage form and base of the therapeutic preparation for rhinitis
of the present invention can be appropriately selected depending
on the symptoms and patient.

(0136]

Next, productionof aqueous-solutionpreparationsas liquid
preparations, andofgelpreparationsisdescribedasrepresentative
examples of the present therapeutic preparations for rhinitis.
(0137)

Inthepresentinvention, onepreferrednasaldroppreparation
is an aqueous solution preparation. Such an aqueous solution
preparation can be prepared as follows: for example, 0.1-1 mg
of human CNP-22 (Peptide Institute, Inc.) as the principal agent
is dissolved in 10 ml of saline to prepare the aqueous solution
preparationwith a CNP concentration of 10-100 pg/ml. Here, since
the specific gravity of water is 1, the CNP concentration in this
case is 10-100 pg/g by weight. The effect is insufficient when
the CNP concentration is 20 ug/ml or less, but it is sufficient
when the CNP concentration is 100 ug/ml; accordingly, it is not
necessary to use a concentration exceeding 200 pg/ml. Preferable
CNP concentration in aqueous solutions is 10-500 pg/g, more
preferably 20-200 pg/g, furthermore preferably 50-200 pg/ml, and

particularly preferably 50-100 pg/ml.
(0138]

BNP aqueous solutions can be produced similarly to the CNP

aqueous solution preparations, and preferable concentrations are
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the same as those of CNP aqueous solutions.
(0139]

Gel preparations can be obtained by, in accordance with
heretofore known or well-knownmethods, dissolving an appropriate
amount of CNP into distilled water or saline to make an agueous
solution, andbymixingandstirringaheretoforeknownorwell-known
or commercially-available gelling agent with the solution.
Preferable CNP concentrations in the gel preparations are 10-500
ng/g, more preferably 20-200 pg/g, furthermore preferably 50-200
ug/g, particularly preferably 10-100 pg/g, and even furthermore

preferably 50-100 pug/g, and most preferably 30-100 pg/g.
(0140]

Examples of the gelling agents consisting of macromolecular
inorganiccomponentsincludehydrousorwater-absorbingsilicates,
such as aluminum silicate, for example bentonite,
magnesium-aluminumsilicate, andcolloidalsilica. Asthegelling
agent consisting of macromolecular organic substances, natural,
semi-synthetic, or synthetic polymers may be used. Examples of
natural and semi-syntheticpolymers include, polysaccharides such
ascellulose, starch, tragacanth, gumarabic, xanthangum, agar-agar,
gelatin, alginic acid and its salts, for example sodium alginate
and its derivatives, lower alkyl cellulose, for example methyl
cellulose or ethyl cellulose, carboxy- or hydroxyl-lower-alkyl
cellulose, for example carboxymethyl cellulose, or hydroxypropyl
cellulose, etc.

(0141]
Examplesofsyntheticgellingagentsincludepolyvinylalcohol,

polyvinyl pyrrolidone, polyacrylic acid or polymethacrylic acid,

etc. Only one kind of these gelling agents, or a mixture of two

or more kinds of these may be used.
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[0142]

If necessary, a percutaneous absorption aid may be added.
Examples of the percutaneous absorption aid include, for example,
limonene, menthol, salicylic acid, hyaluronic acid, oleic acid,
N,N-diethyl-m-toluamide, n-butyl stearate, benzyl alcohol,
isopropyl myristate, isopropyl palmitate, polypropylene glycol,
crotamiton, diethyl sebacate, N-methyl pyrrolidone, N-ethyl
pyrrolidone, laurylalcohol, etc. Inaddition, anantisepticagent
and an antioxidant may be added if necessary.

[0143]

Theconcentrationof CNPorBNPinthetherapeuticpreparation
for rhinitis may be appropriately selected with consideration
given to symptoms, age, and dosage form, etc. Preferable
concentrations of CNP or BNP are, for nasal drop preparations
such as solutions, gel preparations, lotion preparations, and
aerosols, etc., 10-500 pg/g, and more preferably 20-200 pg/g. For
younger patients and patients with sensitive skin, those with
a concentration of 20-100 pg/g are preferably used. Preferable
CNP or BNP concentrations in the gel preparations are 10-100 ug/g,
and particularly preferably 30-100 pg/g. Preferable CNP or BNP
concentrations inthe solutions are 20-200 pg/ml, and particularly
preferably 50-200 pg/ml.

[(0144)

The number of applications and the duration of application
ofthepresenttherapeuticpreparationforrhinitisdifferdepending
on symptoms, age and dosage form, etc.; normally, once or twice
a day for 2 to 7 days of application is sufficient.

(0145]
Hereinafter, thepresentinventionisexplainedwithreference

to examples. However, the present invention is not limited to
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these examples.
Example 1
(0146]

1. Production of CNP nasal solution:

A1000pug/mlCNPliquidpreparationwaspreparedbydissolving
3 mg of human CNP-22 (Peptide Institute, Inc.) as the principal
agent in 3 ml of saline. 100 pul of the obtained 1000 pg/ml CNP
solution preparation was diluted with 900 pl of saline to prepare
the CNP nasal solution preparation with a CNP concentration of
100 pg/ml. Similarly, the CNP nasal solution preparation with
a CNP concentration of 50 pg/ml was prepared by diluting 50 pl
of the 1000 pg/ml CNP solution preparation with 950 ul of saline.
Furthermore, similarly, the CNP nasal solution preparation with
a CNP concentration of 200 pg/ml was prepared by diluting 200

pl of the 1000 pg/ml CNP solution preparationwith 800 pl of saline.
{0147]

2. Production of nasal drop preparations consisting of CNP nasal

solution:
Three kinds of CNP nasal solution preparations with

concentrations of 100 pg/ml, 50 pug/ml, and 200 pg/ml obtained as
abovewereusedtofillametered-dosenasal sprayingdevice (Astellas
Pharma, Inc.; ametered-dose nasal spraying device for Intal nasal
solution was used), and the device was adjusted so that the amount
of a solution delivered by one spray is 130 pl. Accordingly, the
amount of CNP contained in one spray of solution of the CNP nasal
solutions with 100 pg/ml, 50 pg/ml, and 200 pg/ml are 13 ug, 6.5

ug, and 26 ug, respectively.
(0148]

3. Production of BNP nasal solution preparation:

A1000pg/mlBNPsolutionpreparationwaspreparedbydissolving
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3 mg of human BNP-32 (Peptide Institute, Inc.) as the principal
agent in 3 ml of saline. 100 pl of the obtained 1000 pg/ml BNP
solution preparation was diluted with 900 pl of saline to prepare
the BNP nasal solution preparation with a BNP concentration of
100 pg/ml. Similarly, the BNP nasal solution preparation with
a BNP concentration of 50 pug/ml was prepared by diluting 50 pl
of the 1000 pg/ml BNP solution preparation with 950 pul of saline.
Furthermore, similarly, the BNP nasal solution preparation with
a BNP concentration of 200 pg/ml was prepared by diluting 200

pl of the 1000 pg/ml BNP solution preparationwith 800 pl of saline.
(0149]

4. Production of nasal drop preparations consisting of BNP nasal

solution:

Three kinds of BNP nasal solution preparations with
concentrations of 100 ug/ml, 50 pg/ml, and 200 pg/ml obtained as
abovewereusedtofillametered-dosenasalsprayingdevice (Astellas
Pharma, Inc.; ametered-dose nasal sprayingdevice for Intal nasal
solution was used), and the device was adjusted so that the amount
of a solution preparation delivered by one spray is 130 ul.
Accordingly, the amount of BNP contained in one spray of solution
for the BNP nasal solution preparations with 100 pg/ml, 50 pg/ml,

and 200 pug/ml are 13 pug, 6.5 pg, and 26 ug, respectively.
[(0150])

5. Production of ANP nasal solution:

For comparative tests, a 500 pg/ml ANP solution preparation

waspreparedbydissolving0.5mgof humanANP-28 (PeptideInstitute,

Inc.) inlml of saline. 1ml of the obtained 500 pg/ml ANP solution

was diluted with 9 ml of saline to prepare the ANP nasal solution

preparation with an ANP concentration of 50 pg/ml.

(0151]
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6. Production of nasal drop preparations consisting of ANP nasal

solution:

The ANP nasal solutionpreparationwith an ANP concentration
of 50 pg/ml obtained as above was used to fill a metered-dose
nasal sprayingdevice (Astellas Pharma, Inc.; ametered-dose nasal
spraying device for Intal nasal solution was used), and the device
was adjusted so that the amount of a solution preparationdelivered
by one spray is 130 pl. Accordingly, the amount of ANP contained

in one spray of solution is 6.5 ug.

Example 2
[0152]

Diagnosis, evaluation of symptoms, and examination of the
CNP nasal drop preparations, BNP nasal drop preparations and ANP
nasal drop preparation were performed as follows.

1. Subjects and diagnosis

The subjects are patients in whom conventional external
medicines such as steroids are not sufficiently effective, or
patients in whom the use of steroids must be avoided due to local
side effects such as nasal irritation and dryness. Diagnosis and
treatment of these subjectswereperformedby the present applicant
as a medical doctor.

[0153]

2. Evaluation of symptoms

Severity evaluation of symptoms of allergic rhinitis was
performed, inprinciple, inaccordancewith"Guidelines formedical
care of nasal allergies, 2009 edition" (edited by the committee
for creation of guidelines for medical care of nasal allergies),
by classifying into 5 stages as shown below. Here, "mixed type"
referstothecaseswhereinbothof thesneezingattackorrhinorrhea

and the nasal occlusion were presented with the same severity.
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[(0154]

[Table 2]
Degree Sneezing attack or rhinorrhea (determined by item with higher
and score)
severity - + 2+ 3+ 4+
Nasal | 4+ [Most Most severe | Most severe | Most severe | Most severe
occlu severe (Nasal (Nasal (Nasal (mixed type)
sion (Nasal occlusion occlusion occlusion
occlusion | type) type) type)
type)
3+ [Severe Severe Severe Severe Most severe
(Nasal (Nasal (Nasal (mixed (sneezing/
occlusion | occlusion occlusion type) rhinorrhea
type) type) type) type)
2+ |Moderate Moderate Moderate Severe Most severe
(Nasal (Nasal (mixed (sneezing/ (sneezing/
occlusion | occlusion type) rhinorrhea rhinorrhea
type) type) type) type)
+ [Mild Mild Moderate Severe Most severe
(Nasal (mixed (sneezing/ (sneezing/ (sneezing/
occlusion | type) rhinorrhea | rhinorrhea rhinorrhea
type) type) type) type)
- |No Mild Moderate Severe Most severe
symptoms (sneezing/ (sneezing/ (sneezing/ (sneezing/
rhinorrhea rhinorrhea rhinorrhea rhinorrhea
type) type) type) type)
[0155]

In the above table,

evaluation scores for sneezing fit,

rhinorrhea and nasal occlusion are as described in the table below.

[0156]
[Table 3]
- + 2+ 3+ 4+

Sneezing 0 1-5 6-10 11-20 21 or more

attack

(average

number of

sneezing

attacks per

day)

Nasal drip 0 1-5 6-10 11-20 21 or more

(average

number of

nose blows a

day)

Nasal 0 No mouth | Strong Very strong | Nose 1s

occlusion breathing, occlusion, | occlusion, completely
but with [ breathing with mouth | occluded
nasal with the | breathingfor | all day.
occlusion mouth a
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several considerable
times a day | amountoftime
a day
Degree of {0 Almost no | Between (+) | Cannot have | Normal
disturbance disturbance | and (3+) normal daily | daily 1life
indailylife life because | is
of impossible
disturbance

(0157]

3. Test method of nasal solution preparation

Administration tests of the nasal solution preparations of
the present invention were performed by, in principle, spraying
the CNP nasal solution, BNP nasal solution or ANP nasal solution
used to fill a nasal spraying device twice a day at awakening
time and before bedtime, with one spray in each nostril at each
time. Accordingly, the amount of application of CNP, BNP or ANP
per one spray for the 100 pg/ml CNP nasal solution, BNP nasal
solution, and ANP nasal solution corresponds to 13 pg. Similarly,
the amounts of application of CNP, BNP or ANP per one spray for
the 50 pg/ml and 200 pg/ml CNP/BNP/ANP solutions correspond to

6.5 ug and 26 ug, respectively.
Example 3

(0158]

Diagnosis of each case

PriortotheapplicationofCNPpreparations, BNPpreparations
or ANP preparation, the subjects' history was obtained, scratch
tests for allergens were performed and diagnosis was made. Tables
4-7 show the results of the subjects' history taking, diagnosis,
i.e., sex, age, past history, family history, scratch test result,
diagnostic finding, and symptom evaluation of the subject in each
case.

Example 4
[0159)
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CNP dosage-finding study

The after-mentioned subject of Case 10 was enrolled in the
study, and the 100 pg/ml CNP nasal solution was applied once a
day for 7days consecutively, thenafter1l4daysof discontinuation,
the 50 ug/ml CNP nasal solution was tested. As a result, the time
required for the manifestation of the effect is approximately
20 min, that is, compared to the 100 pg/ml CNP nasal solution,
approximatelytwiceas longatimeisrequired for themanifestation
of the drug efficacy, with a slightly lower degree of improvement

of nasal occlusion. Here, the 200 pg/ml CNP nasal solution showed

significanteffectsonrhinitiswithoutirritation, buttheeffects

werenot doubledcomparedtothecaseof 100 pg/ml1CNPnasal solution.

BNP dosage-finding study

Adosage-findingstudywasalsoperformed for BNP, andresults
similar to those for CNP were obtained.
Example 5
[0160])

Resultsof administrationof CNPpreparations are summarized
in Tables 4 and 5 and Fig. 2, and details are described below

as test examples 1-10.
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(0163]

Test example 1 (Case 1)

The subject is a 48-year-old female who is a patient with
severe mixed-type rhinitis. She has a past history of atopic
dermatitis, and her child also suffers from atopic dermatitis
and allergic rhinitis. Scratch test results are: house dust 3+
and mite 3+. She has very strong nasal occlusion, with mouth
breathing for a considerable amount of time a day, and also has
strong watery nasal drip. She is unable to use steroid nasal
sprays due to nasal irritation.

As a preliminary test, the CNP nasal solution with a
concentration of 100 pg/ml obtained in Example 1 was sprayed once
into each nostril of the subject (the amount of CNP administered
toonenasalcavitywasl3pg). Asaresult, 15minlater, rhinorrhea
was relieved and nasal occlusion was improved. Permeability of
the CNP nasal solution was good without nasal irritation, and
side effects such as local irritation symptoms were not observed.

Therefore, in the morning and before bedtime on the next
day (a total of two times), the present CNP nasal solution was
sprayedonceineachnostril, thenthesymptomsreducedandrhinorrhea
and nasal occlusion were markedly improved for the whole day of
day 3. After discontinuation of the nasal spray, the effects
persisted for 2-3 days without symptoms.

[0164]

Test example 2 (Case 2)

The subject is a 39-year-old female who is a patient with
severe sneezing/rhinorrhea-typerhinitis. Shehasapasthistory
of atopic dermatitis, and her child also suffers from atopic

dermatitis. Scratch test results are: house dust 2+, mite 2+,

cedar 2+, orchard grass 3+, and ragweed 1+. She is a severe case
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having both symptoms of nasal occlusion, with sneezing and watery
nasal drip requiring a pile of tissue paper, and 1is taking
second-generation antihistamine drugs every day. With steroid
nasal sprays, nasal irritation, nasal itching, sneezing and
rhinorrheabecome worsened, andsubjectiveeffectsof improvement
are not noted. Similar to test example 1, the CNP nasal solution
withaconcentrationof 100 pg/ml obtained in Example 1 was sprayed
once into each nostril of the subject (the amount of CNP
administration in one nasal cavitywas 13 ug). As aresult, nasal
itchingdisappearedimmediatelyafterthespraying, andrhinorrhea
was relieved after 10 min. The CNP nasal solution had a good
permeability without nasal irritation, and no local side effects
were observed. By use only once a day, the nose was not congested
and absolutely no rhinorrhea was observed. The effects lasted
for a whole day.

Alsoonthenextmorning, absolutelynorhinorrheawasobserved.
To be safe, the present CNP nasal solution was sprayed once into
eachnostrilinthemorning. Asaresult, thenosewasnotcongested
and no rhinorrhea was observed during this day. She said that
she almost had forgotten about rhinitis, and second-generation
antihistamine drugs had not been necessary.

These results demonstrated that the CNP nasal solution of
the present invention is superior in persistence, absorbability
andfast-actingproperty,andthatsufficienteffectscanbeobtained
by spraying only once a day.

(0165]

Test example 3 (Case 3)

The subject is a 32-year-old female who is a patient with
severe mixed-type rhinitis. She has a past history of atopic

dermatitis, and her mother also suffers from atopic dermatitis.

62




Scratch test results are: housedust 1+, mite 1+, cedar 1+, orchard
grass 2+, and ragweed 1+. This subject has a very strong nasal
occlusion, and is unable to smell. She also has severe watery
rhinorrhea. Steroid nasal spray induced nasal irritation and
dryness sensation as if the nose was in contact with the back
of the throat, and no satisfactory effects were obtained except
that runny nose slightly reduced after the application.

Similar to test example 1, the CNP nasal solution with a
concentration of 100 pg/ml obtained in Example 1 was sprayed once
into each nostril of the subject (the amount of CNP administered
in one nasal cavity was 13 pg). As a result, the nasal occlusion
sensation disappeared and rhinorrhea was relieved 5 min later.
No localirritationsymptomswereobserved. Thereafter, spraying
once a day in the morning was continued, then nasal occlusion
sensation disappeared and she became able to smell, watery nasal
drip was improved, and rhinorrhea was completely relieved 3 days
later. No local side effects such as irritation, as well as no
systemic side effects such as drowsiness were observed. For a
week, the effects lasted for the whole day by application once
in the morning; an anti-allergic agent was orally taken on day
1,butthisadministrationwasnotnecessaryfromdayZ2andthereafter.
Applicationwasdiscontinuedafter oneweek, but theeffectslasted
for more than 2 weeks thereafter. This finding demonstrated that
the CNP nasal solution of the present invention is excellent in
fast-acting property, absorbability and persistence, and that
sufficient effects can be obtained by spraying only once a day.
(0166]

Test example 4 (Case 4)

The subject is a 23-year-old male who is a patient with

severe nasal-occlusion-type rhinitis. He has a past history of
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childhood asthma, and his mother suffers fromatopic dermatitis.
Scratch test results are: house dust 3+, andmite 3+. This subject
hasaverystrongtendencyof nasal occlusion, withmouthbreathing
for a considerable amount of time a day. In addition, because
of the withdrawal difficulty symptoms due to long-term use of
systemic steroids, this subject must avoid the use steroids.

Similar to test example 1, the CNP nasal solution with a
concentration of 100 pg/ml obtained in Example 1 was sprayed once
into eachnostril of the subject (the amount of CNP administration
in one nasal cavity was 13 pg). As a result, nasal occlusion
sensation disappeared within 5 to 10 min. The effects lasted
for one day, and he was able to breathe easily with open nasal
passages. After the application of once a day for 4 days, the
application was discontinued, but the effects lasted for about
3 days thereafter.

Similar to the above test cases, the CNP nasal solution
has a good permeability without irritation or local side effects.
These facts are also observed in the following test examples.

Thus, the CNP nasal solution of the present invention has
remarkable effects, and can be a great relief for patients with
rhinitis who must avoid the use of steroid preparations.
(0167]

Test example 5 (Case 5)

The subject is a 24-year-old female who is a patient with
severe mixed-type rhinitis. She has a past history of atopic
dermatitis, and her younger sister also suffers from atopic
dermatitis. Scratch test results are: house dust 3+, mite 3+,
cedar 3+, orchard grass 2+, and ragweed 2+. The subject goes
through mouth breathing for a considerable amount of time a day,

and has a very strong tendency of nasal occlusion, with severe
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nasal drip. She dose not use steroid nasal sprays because of
nasal irritation and dryness.

Similar to test example 1, the CNP nasal solution with a
concentration of 100 pg/ml obtained in Example 1 was sprayed once
into each nostril of the subject (the amount of CNP administered
in one nasal cavity was 13 pg). As a result, nasal occlusion
sensation was improved 20 min later, and rhinorrhea was relieved.
Theeffectslastedforoneday, andalleviationofthenasalocclusion
and rhinorrhea persisted on the next day and thereafter.
[0168]

Test example 6 (Case 6)

The subject is a 37-year-old female who is a patient with
severe mixed-type rhinitis. She has a past history of atopic
dermatitis, andhermother andelder sisteralsosuffer fromatopic
dermatitis. Scratch test results are: house dust 3+ énd mite
3+. This subject has, similar to Case 5, mouth breathing for
a considerable amount of time a day, and has a very strong tendency
of nasal occlusion, with severe nasal drip. The subject was
suffering from strong nasal occlusion and sneezing at night, as
well as nasal itching. She dose not use steroid nasal sprays
because of nasal dryness.

The CNP nasal solution with a concentration of 100 pg/ml
obtained in Example 1 was sprayed once into each nostril of the
subject before bedtime (the amount of CNP administration in one
nasal cavity was 13 ug); 1 hr later, nasal occlusion was markedly
improved and she was able to breathe easily and sleep well with
well-opened nasal passages evenin the early hours of themorning,
so she reported.

Moreover, theCNPnasalsolutionoftheinventionisre-sprayed

once 1into each nostril on the next morning, following the
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administration previous night, then nasal itching and nasal
occlusion sensation disappeared for the whole day. Watery nasal
drip was improved to a condition in which blowing of nose was
not required. No local irritation symptoms were observed.
Thereafter, because the symptoms had stabilized by the twice a
day application for 5 days, the application was discontinued.
The effects persisted for 4-5 days after the discontinuation,
and the improved states of nasal itching, nasal occlusion and
rhinorrhea were maintained.

(0169]

Test example 7 (Case 7)

The subject is a 39-year-old female who is a patient with
severe mixed-type rhinitis. She has a past history of atopic
dermatitis, and her child also suffers from atopic dermatitis.
Scratch test results are: house dust -, mite 2+, cedar -, orchard
grass 3+, and ragweed -. This subject, similar toCase 6, breathes
through her mouth for a considerable amount of time a day, and
has a very strong tendency of nasal occlusion, with severe nasal
drip. In particular the subject was suffering from severe
rhinorrhea, nasal occlusion and sneezing in the early hours of
the morning, as well as nasal itching. She had nasal irritation
against steroid nasal sprays, and because sneezing and runny nose
rather worsened, she was unable to use steroids; when she orally
took second-generation antihistamine drugs, she tends to feel
sluggish; therefore, theuseofantihistaminedrugsmust beavoided
as much as possible.

Under such conditions, the CNP nasal solution with a
concentration of 100 ng/ml obtained in Example 1 was sprayed once
into each nostril of the subject (the amount of CNP administered

in one nasal cavity was 13 pg); immediately after spraying, the
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nasalpassagesopened, andthenasalocclusionwasmarkedlyimproved
after 10 min. She also reported that she was able to breathe
easily. Watery nasal drip, that had continuously discharged if
the nostrils were not paéked with tissue paper, stopped. With
an application once a day, the effects lasted until the next day,
and the improvements in nasal occlusion and rhinorrhea were
maintained.

Thus, the CNP nasal solution of the present invention is
a relief for rhinitis patients with whom the use of conventional
steroidsandantihistaminedrugsshouldbeavoidedorinapplicable.
(0170]

Test example 8 (Case 8)

The subject is a 39-year-old female who is a patient with
moderate mixed-type rhinitis. She has a past history of atopic
dermatitis, childhoodasthmaandsinusitis, but her familymembers
do not suffer from any of these diseases or allergic rhinitis.
Scratch test results are: housedust 2+, mite 3+, cedar 2+, orchard
grass 1+, ragweed -, and cat hair 3+. This subject goes through
mouth breathing several times a day, and has a strong tendency
of nasal occlusion. She did not use steroids because she had
suffered from sinusitis one and half years ago.

The CNP nasal solution with a concentration of 100 pg/ml
obtained in Example 1 was sprayed once into each nostril of this
subject (the amount of CNP administered in one nasal cavity was
13 ug); as a result, the nasal passages opened immediately after
spraying, and the nasal occlusion was markedly improved after
10 min, so that she could breathe easily. 20 min later, watery
nasal drip stopped. Moreover, shereported that shecouldbreathe
easily.

The effects lasted for a whole day by application once a
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day, and both nasal occlusion and rhinorrhea were improved to
a barely-troublesome level.
(0171]

Test example 9 (Case 9)

The subject is a 2l-year-old male who is a patient with
severe nasal-occlusion-type rhinitis. He has a past history of
atopic dermatitis and allergic conjunctivitis, and his mother
also suffers from atopic dermatitis. Scratch test results are:
house dust 2+, mite 3+, cedar 2+, orchard grass 3+, and ragweed
1+. This subject, similar to Case 7, breathes through his mouth
for a considerable amount of time a day, and has a very strong
tendency of nasal occlusion. He had used steroids in the past,
but nasal occlusion was not improved sufficiently. Nasal drip
was not so severe.

The CNP nasal solution with a concentration of 100 pg/ml
obtained in Example 1 was sprayed once into each nostril of this
subject (the amount of CNP administered in one nasal cavity was
13ug); asaresult, immediatelyafter spraying, thenasal passages
opened, andthenasalocclusionwasmarkedlyimprovedandrhinorrhea
was relieved after 25 min without any irritation symptoms. As
aresult of nasal applicationof once at early evening, theeffects
lasted for one day and thereafter runny nose almost reduced to
a barely-troublesome level for 3 days without any additional
treatment, and blowing of his nose was hardly required. During
this time, internal administration of antihistamine drugs was
not necessary.

[0172]

Test example 10 (Case 10)

The subject is a 55-year-old female who is a patient with

severe mixed-type rhinitis. She has a past history of atopic
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dermatitis, and her child also suffers from atopic dermatitis.
Scratch test resultsare: housedust 1+, mite 2+, cedar 2+, orchard
grass 3+, andragweed2+. Thissubjecthasastrongnasalocclusion,
and always has aural fullness. Oral steroids and steroid sprays
were applied to this subject three times a day, but the effects
on the nasal occlusion were not sufficient, and the durability
of the effects was poor, while improvement in rhinorrhea was
insufficient. Upon application of steroid sprays, she had a
headache with a feeling of heaviness from the back of the nose
to the head and drowsiness.

The CNP nasal solution with a concentration of 100 pg/ml
obtained in Example 1 was sprayed once into each nostril of this
subject (the amount of CNP administered in one nasal cavity was
13ug);asaresult, nasalocclusionandrunnynosestoppedcompletely
without irritation symptoms after 10 min. Thereafter, the CNP
nasal solution of the invention was applied twice in the morning
and before bedtime without taking steroids internally, thennasal
occlusionandrhinorrheaweremarkedlyimproved, andaural fullness
also disappeared. The effects lasted for a whole day with
applicationoncedailythereafter, andnasal symptomsweremarkedly
improved, with runny nose stopped and nasal occlusion suppressed
with a feeling of open nasal passages. It was not necessary to
use internal steroids or injections which had previous been
continuouslyused. The applicationwasdiscontinuedafter 7 days
of applicationof the 100 pg/ml CNP nasal solution, but the effects
lasted for approximately 1 week and the condition of reduced nasal
occlusion and rhinorrhea was maintained. After 14 days of
discontinuation, theapplicationofthe50ug/mlCNPnasal solution
at an interval of once a day was started and continued for 5 days:

then, nasalocclusionwasrelieved20minafter thenasal spraying,
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and rhinorrhea was also improved to the level of 3 to 4 times
a day of nose blowing. Moreover, aural fullness had disappeared.
These effects lasted for 3-4 days after discontinuation of the
application.
Example 6
(0173]

The results of the use of BNP preparations are summarized
in Table 6 and Fig. 3, and details are described below as test

examples 11-16.
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[0175]

Test example 11 (Case 11)

The subject is a 42-year-old female who is a patient with
most severe sneezing/rhinorrhea-type rhinitis. She has a past
history of atopic dermatitis and allergic conjunctivitis, and
her child suffers from allergic rhinitis and atopic dermatitis.
Scratch test results are: house dust 2+, mite 2+, cedar -, orchard
grass 3+, and ragweed 2+. This subject breathes through her mouth
only at night due to nasal occlusion. This subject has suffered
fromatopicdermatitis since infancy, andalsohadapollenallergy
since she was 22-23 years old. Her symptoms worsen from May to
early Julyeveryyear. Duringthisperiod, she sneezesconstantly
and has a runny nose. She does not feel any effects from steroid
nasal sprays, and only experiences a strong dryness sensation
with a pain as local irritation symptoms.

As a trial, the BNP nasal solution with a concentration
of 50 pg/ml obtained in Example 1 was sprayed only once into each
nostril of this subject (the amount of BNP administered in one
nasal cavitywas 6.5ug); then1l0min later, the BNPnasal solution
permeated thenasalmucousmembraneandthesymptomswererelieved,
and watery nasal drip was improved. Since these effects were
confirmed, she went out under the sun after spraying once in the
morningonthe 2ndday, and symptoms of pollenallergywere improved
to a barely-troublesome level, and runny nose and sneezing were
notobserveduntilearlyevening. ForaperiodofS5daysthereafter,
she used the 50 pg/ml BNP nasal solution spraying once in the
morning; on some days runny nose and sneezing did not occur all
day, but on other days runny nose occurred in the afternoon; in
these cases, application twice a day could relieve the symptoms.

Antihistamine drugs were not necessary. Moreover, local
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irritation symptoms did not occur.
[0176]

Test example 12 (Case 12)

The subject is a 21-year-old female who is a patient with
moderate mixed-type rhinitis. She has a past history of atopic
dermatitis, andherfathersuffersfromallergicrhinitis. Scratch
test results are: house dust 1+, mite 2+, cedar 3+, orchard grass
1+, andragweedl+. Thissubjecthassufferedfromatopicdermatitis
since infancy, and also pollen allergy since 2 years ago; she
hasitchingwithaticklingsensationandrhinorrhea,nasalocclusion,
which worsen particularly when she is tired. Nasal occlusion
is strong and she goes through mouth breathing several times a
day. Nasalsteroidsdidnotshowsufficienteffectsonthissubject
at times of worseningof the symptoms, particularlyonrhinorrhea.

As a trial, the BNP nasal solution with a concentration
of 50 pg/ml obtained in Example 1 was sprayed only once into each
nostril of this subject (the amount of BNP administered in one
nasal cavity was 6.5 ug); 10min later, watery rhinorrhea stopped
and opening of the nasal passages was slightly improved; nasal
occlusion was improved 20 min later. The next morning, by only
one spray, the usual nasal itching and runny nose were relieved
after 10-20 min, and the nasal occlusion sensation reduced and
the effects lasted until dinnertime. As a result of use twice
a day in the morning and at night for one week, watery rhinorrhea
and nasal occlusion were improved; accordingly the application
was discontinued. Thereafter the effects lasted and rhinorrhea
and nasal occlusion did not relapse for 4-5 days after the
discontinuationofthenasalapplication, maintainingtherelieved
condition. The application of BNP nasal solution twice a day

improved the symptoms from moderate to mild degree.
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(0177])

Test example 13 (Case 13)

The subject is a 28-year-old female who is a patient with
the most severe rhinorrhea-type rhinitis. She has a past history
of atopicdermatitis, andher younger sister suffers fromallergic
rhinitis and atopic dermatitis. Scratch test results are: house
dust 1+, mite 2+, cedar 3+, orchard grass 3+, and ragweed 2+.
This subject has suffered from atopic dermatitis since infancy,
and symptoms of pollen allergy began to appear since around 20
years of age. In particular, runny nose and sneezing became very
severe from around June, and she constantly blew her nose all
day and runny nose was discharging when she bent her head down.
This subject rarely undergoes mouth breathing, but has a nasal
occlusion.

The BNP nasal solution with a concentration of 100 pg/ml
obtained in Example 1 was sprayed only once into each nostril
of this subject (the amount of BNP administered inone nasal cavity
was 13 ug); then 30 min later, runny nose stopped. Sneezing also
stopped 1 hr after the application. Thereafter, the effects of
the present nasal solution lasted for half aday, andit was around
9ofclockintheeveningwhenrunnynosebegantocﬁschargeagain.
The degree of improvement in symptoms by the present BNP nasal
solution was from a severe to a mild level.

Upon application of steroid nasal solutions or internal
application of steroids, the subject had irritation such that
the surface of her nasal mucous membrane felt tightly-stretched,
as well as dryness as side effects, and accordingly satisfactory
therapeutic effects had not been obtained. In contrast, while
thepresent BNPnasal solution shows superioreffects tosteroids,

it does not exhibit such side effects.
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[0178]

Test example 14 (Case 14)

The subject is a 46-year-old female who is a patient with
most severe mixed-type rhinitis. She hasapast historyof atopic
dermatitisandallergicconjunctivitis, andherchildalsosuffers
from allergic rhinitis. Scratch test results are: house dust
2+, mite 2+, cedar 3+, orchard grass 3+, and ragweed 2+. This
subject has suffered froma runnynose, nasal occlusionanditching
of the eyes since she was about 10 years old, and from the age
of 20, rhinitis has become more severe and runny nose continuously
discharged if the nostrils were not packed. This subject has
a fairly strong nasal occlusion, and breathes through her mouth
for a considerable amount of time a day.

The BNP nasal solution with a concentration of 50 pg/ml
obtained in Example 1 was sprayed only once into each nostril
of this subject (the amount of BNP administered in one nasal cavity
was 6.5 ug); 5 min later, she felt that her nose became lighter,
and that her nasal passages opened after 15 min, with a marked
improvement observedforrhinorrhea: thenasalocclusionsensation
was markedly improved 30 min later, and itching of the throat
was relieved. The subject was deeply moved by the efficacy of
the present nasal solution.

Inaddition, according tothe report by the subject, steroid
nasal solution showed not only irritation symptoms with a feeling
of nasal dryness, but also no efficacy at all. In the case of
the present nasal solutionhowever, itgavearathermoist feeling.

By spraying once before bedtime, she slept well without
nasal drip, without taking oral antihistamine drugs. With
application before bedtime, rhinorrhea symptoms did not bother

her during the daytime of the next day, blowing her nose only
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once every hour, and combined internal use of antihistamine drugs
was not necessary. The effects lasted for 3-4 days by only one
applicationbeforebedtime; thereafter, applicationofoncebefore
bedtime every 3-4 days, totaling 4 time applications, enabled
maintenance of relieved conditions wherein rhinorrhea, nasal
occlusion and itching of the eyes reduced to moderate levels.
The degree of improvement in symptoms by the BNP nasal solution
was from a most severe to a moderate level.

(0179]

Test example 15 (Case 15)

The subject is a 45-year-old female who is a patient with
severe sneezing/rhinorrhea-typerhinitis. Shehasapasthistory
of atopic dermatitis, and her child also suffers from atopic
dermatitisandallergicrhinitis. Scratchtestresultsare: house
dust 2+, mite 3+, cedar 1+, orchard grass 2+, and ragweed 1l+.
This subject continuously has perennial watery nasal drip, but
has almost nonasal occlusion. Nasal applicationof steroiddrops
increased watery nasal drip, giving strong nasal irritation.

The BNP nasal solution with a concentration of 200 pg/ml
obtained in Example 1 was sprayed only once into each nostril
of this subject (the amount of BNP administered in one nasal cavity
was 26 pug); then 10 min later, nasal drip stopped. At this time,
she reported that shehadno local irritation symptoms or feelings
of discomfort. Without combined internal application of
antihistamine drugs, the effect of stopping nasal drip lasted
all day. Watery nasal drip was suppressed by use once a day on
the next day. The degree of symptoms was improved from severe
to mild by the use of the BNP nasal solution for 2 days.
(0180]

Test example 16 (Case 16)
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The subject is a 35-year-old male who is a patient with
the most severe mixed-type rhinitis. He has a complication of
allergic conjunctivitis, and his father, elder sister and child
suffer from allergic rhinitis. Scratch test results are: house
dust -, mite 1+, cedar 2+, orchard grass 3+, and ragweed 1+. This
subject has continuous watery nasal drip, so that he has to use
2boxesoftissuepapertoblowhisnose. Healsohasnasalocclusion,
and is in the condition of complete nasal stuffiness the entire
time. These symptoms have persisted from late May to September.
Whennasalsteroidsareapplied, hetendstohavesteroidresistance,
so that the effect of the steroids cannot be attained from the
second time use; moreover, he has strong irritation to the use
of steroids.

The BNP nasal solution with a concentration of 50 pg/ml
obtained in Example 1 was sprayed only once into each nostril
of this subject (the amount of BNP administered in one nasal cavity
was 6.5 ug); then 10 min later, watery nasal drip, nasal itching,
and nasal occlusion sensations were relieved. At this time, no
irritation symptoms were observed. Subsequently, spraying once
inthemorning for Sdaysresultedindisappearanceof nasal itching
l10to1l5minlater, andwaterynasaldrip stopped, andtheseeffects
lasted for one day without runny nose all day long. By use twice
in the morning and at night, nasal occlusion was improved and
internaluseofantihistaminedrugsbecameunnecessary. Thedegree
of improvement in symptoms of a 5-day application period was from
most severetomild. Afterdiscontinuationoftheusage, relieving
effects of rhinorrhea and nasal occlusion were maintained for
7 days.

(0181]

For comparison, tests were performed using ANP nasal
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solutions.
Example 7
(0182)
Results of comparative examples using ANP preparations are
summarized in Table 7, and details are described below as test

examples 7-18.
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(0184]

Comparative example 1 (Case 17)

The subject is a 28-year-old male who is a patient with
severe mixed-type rhinitis. He has a past history of atopic
dermatitis, and his father suffers from atopic dermatitis and
allergicrhinitis. Scratch test results are: house dust 2+, mite
3+, cedar -, orchard grass 3+, and ragweed 2+. This subject has
suffered from atopic dermatitis since infancy, and symptoms of
pollen allergy appeared since he began to work; nasal occlusion
becomes strong particularly around June and he tends to breathe
through his mouth. Runny nose and sneezing are severe, and the
number of times of nose blowing is approximately 20 times a day.

The ANP nasal solution with a concentration of 50 pug/ml
obtained in Example 1 was sprayed twice a day into each nostril
of this subject (the amount of ANP administered inone nasal cavity
was 6.5 pg); however, runny nose and sneezing did not stop and
the nasal occlusion sensation was not improved. The ANP nasal
solutionwasusedtwiceadayfor 7days, butnochangesinrhinorrhea
and nasal occlusion were observed between before and after the
application, indicatingnoimprovement. Thedegreeofimprovement
in symptoms was from severe before the ANP application to still
severe after the ANP application.

(0185]

Comparative example 2 (Case 18)

The subject is a 28-year-old female who is a patient with
severe mixed-type rhinitis. She has a past history of atopic
dermatitis, and her mother also suffers fromallergic rhinitis.
Scratch test resultsare: housedust 2+, mite 2+, cedar 2+, orchard
grass 3+, and ragweed 2+. This subject has perennial persistent

rhinitis, which particularly worsens between early summer and
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early autumn, with constant sneezing and watery nasal drips, and
a strong nasal occlusion at night. She reported that she does
not use steroids because of nasal irritation.

The ANP nasal solution with a concentration of 50 pg/ml
obtained in Example 1 was sprayed only once into each nostril
of this subject (the amount of ANP administered in one nasal cavity
was 6.5 pg); rhinorrhea did not stop 15 min later, but 20 min
later she subjectively felt that nasal passages opened compared
to the condition before application. However, thereafter within
approximately 20 min, nasal occlusion re-occurred, and she had
a tickly sensation. The ANP nasal solution was re-sprayed once
at the night of the same day, and she subjectively felt that nasal
passages opened 20 min later, but nasal occlusion re-occurred
with a tickly sensation 15 min after the re-spraying. On the
next morning, nasal occlusion was so strong it woke her up, so
she sprayed the ANP nasal solution once; however, 20 min later
nasal occlusion re-occurred. The severity level and the degree
of improvement were from severe to severe, showingnosatisfactory
improvement effects.

(0186]

Comparative example 3 (Case 2)

The subject is the same subject as the Case-2 subject in
whom 100 pg/ml CNP nasal solution was tested. However, she was
40 years old when the ANP nasal solution was tested, because 11
months had passed since the CNP nasal solution was applied for
3 days. Background information including past history, family
history, scratch test results, effects of steroids, etc. are the
same as those described in test example 2 and Table 4.

The ANP nasal solution with a concentration of 50 pg/ml

obtained in Example 1 was sprayed once into each nostril of this
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subject (the amount of ANP administered in one nasal cavity was
6.5 pg); however, no immediate effect was observed. One hour
later, asignof slight improvement in nasal itching was observed,
but it was not clear, and rhinorrhea was not improved. The ANP
nasal solution was applied on the night of the same day, in the
morning and at night of the next day and the day after the next
day similarly to that mentioned above; 3 days later, only nasal
itching was slightly improved, but its persistence was short,
and nasal itching re-occurred in the afternoon when the nasal
solution was used in the morning. No improvement in rhinorrhea
was observed by application for 3 days, and she needed to blow
her nose approximately 20 times a day. The severity level and
degree of improvement was from severe to still severe, showing
no apparent improvement effects.

(0187]

Summary of the results of case studies

As isclear fromthe above test examples, thenasal solutions
ofthepresentinventionmanifestedtheireffects, atapproximately
10 to 20 min after spraying, on the representative symptoms of
rhinitis, i.e., nasal occlusion, sneezing attack and rhinorrhea.
They are effective to any type of rhinitis including the mixed
type, thenasal-occlusiontype, andthe sneezing/rhinorrhea type.
Furthermore, thenasalsolutionsofthepresentinventionincluding
both the CNP nasal solutions and the BNP nasal solutions not only
have remarkableeffects of improvement inrhinitis, but also their
manifestation of drug efficacy is extremely fast, i.e., they are
fast-acting, without local side effects such as irritation and
systemic side effects such as drowsiness. They are also
long-lasting, with excellent compliance of application of only

1-2 times a day. Thus, the present nasal solutions have ideal
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characteristics as nasal drop preparations. Inaddition, atrend
was observed that repeated applications result in an increase
in the degree of improvement in some cases.

(0188]

The nasal solutions of the present invention have more
significant effects than those of conventional steroids and
antihistamine drugs, and they are revolutionary drugs in terms
of persistence, in that they can relieve symptoms by application
only once a day.

(0189]

Moreover, since ANP and BNP share the same receptors, they
were presumed to have identical effects; surprisingly, however,
onlyBNPhadsignificanteffectsofthetwo,contrarytoexpectations.
[0190]

We have conducted similar clinical tests with additional
10 cases; as a result, extremely remarkable improvement effects
of symptoms were observed in all the cases including many severe
cases wherein internal administration of anti-allergic agents
and steroids could be terminated thereby, it is worth noting that
withthenasalsolutionsofthepresentinvention,adrasticreduction
inmedicalexpensescanbeexpected, inadditiontotheirsignificant
drug efficacy.

[Industrial Applicability]
[0191]

The therapeutic preparations for rhinitis of the present
invention are extremely effective for the treatment of various
types of rhinitis, in particular allergic rhinitis, without a
concern of causing side effects; thus, the present preparations
are applicable to patients in whom conventional steroid nasal

sprays and antihistamine drugs are not effective, or patients
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whomust avoid the use of these drugs due to possible side effects,
as well as young patients.
[0192]

Meanwhile, regardingthe treatment of cedarpollenallergy,
and forpatientswithmoderate tomost severecedarpollenallergy,
the following treatment is recommended according to the Allergic
RhinitisandItsImpactonAsthma (ARIA), 2008edition: thetreatment
should start with a steroid nasal spray alone, then the amount
of the steroid nasal spray should be increased when no improvement
is observed; and an antihistamine drug should be added for
sneezing/nasal itching, ipratropium bromide hydrate should be
added for rhinorrhea, and a vasoconstrictive agent or an oral
steroid should be added to nasal occlusion; that is, a step-wise
treatment is recommended.

(0193}

However, conventionally-used steroid nasal sprays are used
with a frequency of 2-4 times a day for adults, of which effects
onlylast forashortperiodandthetime required formanifestation
of the effects is 1-3 days or more, requiring about 2 to 4 weeks
before the maximum level of effects is reached. The level of
satisfaction with the effects is low. In addition, they have
side effects such as nasal irritation, dryness, and irritation
inthe throat, headache, andariskof complicationwithinfections
due to long-term use.

(0194]

Mometasonefuroatehydrate,whichhasanadvantageofspraying
once a day, has become recently available in Japan; however, the
effects reportedonpollenallergy in Europe and the United States
after2weeksofapplicationareasfollows: thedegreeofimprovement

in overall symptoms was 40-50%, the degree of improvement in nasal
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occlusionwas30-40%; thus, theyarenotsufficientfromtheviewpoint
of therapeutic effects.

In contrast, the therapeutic preparations for rhinitis of
thepresentinventioncanmarkedlyimprovesevererhinitissymptoms
by application only once a day, without internal administration
of steroids and antihistamine drugs. In addition, the effects
are fast-acting and long-lasting. Namely, manifestation of the
effects can be observed immediately after the application, and
in most cases both nasal occlusion and rhinorrhea are markedly
improved 10-20 min after the application. Moreover, in all the
cases, excellent improvement effects on nasal occlusion and
rhinorrhea are maintained all day by only spraying once or twice
a day.

[0195]

Furthermore, local side effects observed in steroid nasal
sprays are not at all manifested, and all the subjects reported
thatthepresentpreparationsareusedquitecomfortably. Systemic
sideeffectssuchasdrowsinessandadecreaseinworkingefficiency
observed by internal administration of antihistamine drugs and
steroids are not present. Moreover, they have good compliance
because their administration frequency is one spray at once or
twice per day. Namely, the therapeutic preparations for rhinitis
of the present invention are superior over conventional nasal
solutionsintermsof the fast-actingandlong-lastingproperties,
are without side effects and have a good compliance; therefore
they have ideal characteristics as a therapeutic preparation for
allergic rhinitis.

(0196]
Accordingly, practical application of the therapeutic

preparationsforrhinitisofthepresentinventionisverypromising
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25

as a novel therapeutic preparation for rhinitis that replaces

conventional steroids and antihistamine drugs.

Although a preferred embodiment of the apparatus/use/method of
the present invention has been described in the foregoing
detailed description, it will be understood that the invention
is not limited to the embodiment disclosed, but is capable of
numerous rearrangements, modifications and substitutions

without departing from the scope of the invention.

Throughout this specification the word "comprise", or
variations such as "comprises'" or "comprising", will be
understood to imply the inclusion of a stated element, integer
or step, or group of elements, integers or steps, but not the
exclusion of any other element, integer or step, or group of

elements, integers or steps.

All publications mentioned in this specification are herein
incorporated by reference. Any discussion of documents, acts,
materials, devices, articles or the like which has been
included in the present specification is solely for the
purpose of providing a context for the present invention. It
is not to be taken as an admission that any or all of these
matters form part of the prior art base or were common general
knowledge in the field relevant to the present invention as it
existed in Australia or elsewhere before the priority date of

each claim of this application.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A therapeutic preparation when used for treatment of
rhinitis comprising C-type natriuretic peptide (CNP) or

B-type natriuretic peptide (BNP) as the active ingredient.

2. The therapeutic preparation when used for treatment
of rhinitis according to Claim 1, wherein the C-type
natriuretic peptide (CNP) is CNP-22, CNP-53, or a CNP
derivative in which any amino acid in the amino acid
sequence (s) of CNP-22 or CNP-53 is/are deleted, substituted

or added, and which has CNP activity.

3. The therapeutic preparation when used for treatment
of rhinitis according to Claim 1, wherein the B-type
natriuretic peptide (BNP) is BNP-26, BNP-32, BNP-45, or a
BNP derivative in which any amino acid(s) in the amino acid
sequence of BNP-26, BNP-32, or BNP-45 is/are deleted,
substituted or added, and which has BNP activity.

4. The therapeutic preparation when used for treatment
of rhinitis according to Claim 1, wherein the C-type
natriuretic peptide (CNP) or B-type natriuretic peptide
(BNP) is a chimeric peptide of CNP and BNP forming a ring
structure by an intramolecular disulfide bond,

in which the CNP is a peptide selected from the group
consisting of CNP-22, CNP-53, a peptide comprising any amino
acid sequence of 5 or more consecutive amino acids in the
amino acid sequence of CNP-22 having deletion(s), |
substitution(s), or addition(s) of any 1 to 5 amino acid(s),

or a peptide comprising any amino acid sequence of 5 or more
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consecutive amino acids in the amino acid sequence of CNP-53
having deletion(s), substitution(s), or addition(s) of any
1 to 5 amino acid(s),

and in which the BNP is a peptide selected from the
group consisting of BNP-26, BNP-32, BNP-45, a peptide
comprising any amino acid sequence of 5 or more consecutive
amino acids in the amino acid sequence of BNP-26 having
deletion(s), substitution(s), or addition(s) of any 1 to 5
amino acid(s), a peptide comprising any amino acid sequence
of 5 or more consecutive amino acids in the amino acid
sequence of BNP-32 having deletion(s), substitution(s), or
addition(s) of any 1 to 5 amino acid(s), or a peptide
comprising any amino acid sequence of 5 or more consecutive
amino acids in the amino acid sequence of BNP-45 having
deletion(s), substitution(s), or addition(s) of any 1 to 5
amino acid(s),

and wherein the chimeric peptide has CNP activity or

BNP activities; or a derivative of the chimeric peptide.

5. The therapeutic preparation when used for treatment
of rhinitis according to any one of Claims 1 to 4, wherein
the concentration of the C-type natriuretic peptide (CNP)

or B-type natriuretic peptide (BNP) is 20-200 ug/g.

6. The therapeutic preparation when used for treatment
of rhinitis according to any one of Claims 1 to 5, wherein
the concentration of the C-type natriuretic peptide (CNP)
or B-type natriuretic peptide (BNP) is 50-200 ug/g.

7. The therapeutic preparation when used for treatment

of rhinitis according to any one of Claims 1 to 6, wherein
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the concentration of the C-type natriuretic peptide (CNP)

or B-type natriuretic peptide (BNP) is 50-100 ug/g.

8. The therapeutic preparation when used for treatment
of rhinitis according to any one of Claims 1 to 7, wherein
the rhinitis 1is infectious rhinitis, hypersensitive
non-infectious rhinitis, irritant rhinitis, atrophic

rhinitis, or specific granulomatous rhinitis.

9. The therapeutic preparation when used for treatment
of rhinitis according to Claim 8, wherein the infectious

rhinitis is acute rhinitis or chronic rhinitis.

10. The therapeutic preparation when used for treatment
of rhinitis according to Claim 8, wherein the hypersensitive
non-infectious rhinitis is combined-type rhinitis
(hypersensitive nose) , rhinorrhea-type rhinitis,

congestive-type rhinitis, or dry-type rhinitis.

11. The therapeutic preparation when used for treatment
of rhinitis according to Claim 10, wherein the combined-type
rhinitis (hypersensitive nose) 1is allergic rhinitis or

non-allergic rhinitis.

12. The therapeutic preparation when used for treatment
of rhinitis according to Claim 11, wherein the allergic
rhinitis is allergic rhinitis against at least one allergen
selected from the group consisting of house dust, mite, cedar,

orchard grass, ragweed, and cat hair.

13. The therapeutic preparation when used for treatment
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of rhinitis according to Claim 8, wherein the irritant
rhinitis is physical irritant-induced rhinitis, chemical

irritant-induced rhinitis or radiation-induced rhinitis.

14. The therapeutic preparation when used for treatment

of rhinitis according to any one of Claims 1 to 13, wherein

the rhinitis is mixed-type rhinitis, sneezing/
rhinorrhea-type rhinitis, or nasal-occlusion-type
rhinitis.

15. The therapeutic preparation when used for treatment

of rhinitis according to any one of Claims 1 to 14, wherein
the dosage form is a nasal drop preparation selected from
an ointment preparation, a gel preparation, a cream
preparation, a lotion preparation, a liquid preparation, a

powder preparation or a spray preparation.

16. The therapeutic preparation when used for treatment
of rhinitis according to any one of Claims 1 to 15, wherein
the rhinitis is rhinitis in a subject suffering from atopic
dermatitis or a subject having a difficulty in withdrawal

from steroids.

17. The therapeutic preparation when used for treatment
of rhinitis according to any one of Claims 1 to 16, wherein
the rhinitis is rhinitis with treatment resistance to

steroids or antihistamine drugs.
18. A method of treating rhinitis comprising

administering to a subject the therapeutic preparation

according to any one of Claims 1 to 17.
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19. The therapeutic preparation according to Claim 1 and
substantially as described herein with reference to the

accompanying non-comparative examples.
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[Fig. 1]

Human BNP peptide
Human CNP
Human ANP peptide

[Fig. 2}
Therapeutic effects on rhinitis of 100 ug/ml CNP nasal drop preparations
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[Fig. 3]
Therapeutic effects on rhinitis of BNP nasal drop preparations
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PCT2473EN Sequence Listing.txt
SEQUENCE LISTING

<110> 1IGISU Co., Ltd.
<120> SINUS MEDICINE

<130> PCT2473EN

<160> 20

<170> PatentIn version 3.5

<210> 1

<211> 22

<212> PRT

<213> Homo sapiens

<400> 1

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg Ile Gly Ser
1 5 10 15
Met Ser Gly Egu Gly Cys

<210> 2

<211> 32

<212> PRT

<213> Homo sapiens

<400> 2

Sser Pro Lys Met val GIn Gly Ser Gly c%s Phe Gly Arg Lys Tgt Asp
1 5 1

Arg Ile Ser Ser Ser Ser Gly Leu Gly Cys Lys val Leu Arg Arg His
20 25 30

<210> 3

<211> 26

<212> PRT

<213> Artificial Sequence

<220>
<223> A chimeric peptide of human CNP peptide and human BNP peptide.

<400> 3

Ser Pro Lys Met §a1 GIn Gly Ser Gly g%s Phe Gly Arg Lys T?t Asp
1

Arg Ile Ser Ser Ser Ser Gly Leu Gly Cys
20 25

<210> 4

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> A chimeric peptide of human CNP peptide and human BNP peptide.

Page 1




PCT2473EN Sequence Listing.txt
<400> 4

ser Pro Lys Met val GIn Gly Ser Gly Cys Phe Gly Arg Lys Met Asp
1 5 10 15

Arg Ile Gly Ser Met Ser Gly Leu Gly Cys Lys Val Leu Arg Arg His
20 25 30

<210> S
<211> 26
<212> PRT

<213> Artificial Sequence

<220>
<223> A chimeric peptide of human CNP peptide and human BNP peptide.

<400> 5

ser Pro Lys Met val Gln Gly Ser Gly Cys Phe Gly Arg Lys ¥et Asp
1 5 10 5

Arg Ile Gly Ser Met Ser Gly Leu Gly Cys
20 25

<210> 6

<211> 32

<212> PRT

<213> Artificial Sequence
<220>

<223> A chimeric peptide of human CNP peptide and human BNP peptide.
<400> 6

Sser Pro Lys Met val GIn Gly Ser Gly Cys Phe Gly Leu Lys Leu Asp
1 S 10 15

Arg Ile ser Ser Ser Ser Gly Leu Gly Cys Lys val Leu Arg Arg His
25 30

20
<210> 7
<211> 26
<212> PRT
<213> Artificial Sequence
<220>

<223> A chimeric peptide of human CNP peptide and human BNP peptide.
<400> 7

ser Pro Lys Met val GIn Gly Ser Gly Cys Phe Gly Leu Lys Leu Asp
1 5 10 15

Arg Ile Ser Ser Ser Ser Gly Leu Gly Cys
20 25

<210> 8
<211> 32
<212> PRT

<213> Artificial Sequence
Page 2
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<220>
<223> A chimeric peptide of human CNP peptide and human BNP peptide.

<400> 8

Ser Pro Lys Met §a1 Gln Gly Ser Gly §5s Phe Gly Leu LysS igu Asp
1

Arg Ile Gly ggr Met Ser Gly Leu §1y Cys Lys val Leu %69 Arg His
S

<210> 9

<211> 26

<212> PRT

<213> Artificial Sequence

<220>
<223> A chimeric peptide of human CNP peptide and human BNP peptide.

<400> 9

Sser Pro Lys Met val GIn Gly Ser Gly Cys Phe Gly Leu Lys Leu Asp
1 S 10 15
Arg Ile Gly Ser Met Ser Gly Leu Gly Cys

20 25

<210> 10

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> A chimeric peptide of human CNP peptide and human BNP peptide.

<400> 10
§1y Leu Ser Lys g]y Cys Phe Gly Arg &%s Met Asp Arg Ile igr ser

Ser Ser Gly ggu Gly Cys Lys val Eeu Arg Arg His
5

<210> 11

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> A chimeric peptide of human CNP peptide and human BNP peptide.

<400> 11

Gly Leu Ser Lys Gly Cys Phe Gly Arg Lys Met Asp Arg Ile Ser Ser
1 S5 10 15

Ser Ser Gly ESU Gly Cys

Page 3




<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

PCT2473EN Sequence Listing.txt
12
28
PRT
Artificial Sequence

A chimeric peptide of human CNP peptide and human BNP peptide.

12

Gly Leu Ser Lys Gly Cys Phe Gly Arg L%S Met Asp Arg Ile Gly Ser
5 1

15

Met Ser Gly Eeu Gly Cys Lys val Eeu Arg Arg His
0 S

<210>
<211>
<212>
<213>

<220>
<223>

<400>

13

22

PRT

Artificial Sequence

A chimeric peptide of human CNP peptide and human BNP peptide.

13

Gly Leu Ser Lys g]y Cys Phe Gly Arg &65 Met Asp Arg Ile g;y Ser
1

Met Ser Gly ESU Gly Cys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

14
28
PRT
Artificial Sequence

A chimeric peptide of human CNP peptide and human BNP peptide.

14

Gly Leu Ser Lys g]y Cys Phe Gly Leu i%s Leu Asp Arg Ile igr Ser

Ser Ser Gly Lgu Gly Cys Lys val Leu Arg Arg His
2 25

<210>
<211>
<212>
<213>

<220>
<223>

<400>

15

22

PRT

Artificial Sequence

A chimeric peptide of human CNP peptide and human BNP peptide.

15

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg Ile Ser Ser
1 5 10 15
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Ser Ser Gly Egu Gly Cys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

16
28
PRT
Artificial Sequence

A chimeric peptide of human CNP peptide and human BNP peptide.
16

Gly Leu Ser Lys Gly Cys Phe Gly Leu L%s Leu Asp Arg Ile G;y ser
5 1 1

Met Ser Gly Leu Gly Cys Lys val Leu Arg Arg His
20 25

<210>
<211>
<212>
<213>

<220>
<223>

<400>

17
33
PRT
Artificial Sequence

A chimeric peptide of human CNP peptide and human BNP peptide.
17

Arg Met Asp Arg §1e Gly Leu Ser Lys Gsy Cys Phe Gly Leu igs Leu
1 1

Asp Arg Ile Arg Glu Ala Ser Gly Leu Gly Cys Lys val Leu Arg Arg
20 25 30

His

<210>
<211>
<212>
<213>

<220>
<223>

<400>

18

33

PRT

Artificial Sequence

A chimeric peptide of human CNP peptide and human BNP peptide.
18

Arg Met Asp Arg Ile Gly Leu Ser Lys ggy Cys Phe Gly Leu igs Leu
1 5

Asp Arg Ile Gly Ser Met Ser Gly Leu Gly Cys Lys val Leu Arg Arg
20 25 30

His

<210>
<211>

19
28
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<212>
<213>

<220>
<223>

<400>

1

PCT2473EN Sequence Listing.txt
PRT
Artificial Sequence

A chimeric peptide of human CNP peptide and human BNP peptide.
19

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg Ile Arg Glu
b) 10 15

Ala Ser Gly Egu Gly Cys Lys val Eeu Arg Arg His
S

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

20

28

PRT

Artificial Sequence

A chimeric peptide of human CNP peptide and human BNP peptide.
20

Gly Leu Ser Lys §1y Cys Phe Gly Leu Lgs Leu Asp Arg Ile g;y Ser
1

Met Ser Gly Egu Gly Cys Lys val Egu Arg Arg His
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