1 METHOD AND COMPOSITION FOR TREATING ALLERGIC DISEASES Field of the Invention

The present invention relates to treatments of allergic diseases, More particularly, the present
invention provides methods and compositions for treating allergic diseases by use of an anti-infectious
agent, Background of the Invention Increasing prevalence of allergic diseases has been noted in,
most developed and developing countries. Allergic diseases are defined as functional disturbances
caused by type I. hypersensitivity, i.e., type | immune response mediated by IgE antibodies. The
symptoms include poffinosis, bronchlal asthma, allergic rhinitis, atopic dennatitis, and anaphylactic
shock. Today, aIIerME"@ﬂ%e%W@@ME%F&iM%@m ?ﬁﬁﬁﬁ‘&%l&@s% Glfave cost a lot of
money. Among the people who are suffering iggEEESEs allergic symptoms, allergic rhinitis is the
most common form of allergy. Also, the attack of allergen can sometimes be fatal, According to a
statistic data of 1994 conducted by the Pecligirigsi2arasiment of the Medical College of National
Taiwan University, the prevalence rate of allergic rhinitis among students in Taipei 2@( éTalwan) is over
33%, about 3 times higherareaerthis eftivstisaRel 6o4 ogmeRe ALntEEESr FifeHtis A%increasing
every year. In @@f&lﬁ!ﬂﬁ&’ W&ﬁ{ﬁ iighpatignis desenstapicseorijus iona iy testzgela@mrare devoting
themselves in %mv% gsgntlm &%@%}ﬁ éL"I‘p reduce economic and physical burden of thapatient
from such aIIerglc Iseases. e Initial stage of allergic reaction is development of IgE antibody

that makes a strong comblnatlon with SR mashse bomerrRins®n the surface of basophilic leukocyte.
After the antigen or allergen being eaten by antigen-presenting cello such as eicro[{)h es, the
peptide presented by MEesyadTsete o livgit s F cogpnlze by receptors

'on the surface of &gk @MlVM&@ﬁM@e(@W@W@W@SWﬂWﬁ&WN F (tumor

necrosis factor)-c rived fr m Jill-cell n 4, 34 Dl B idked 8P doEladihidREVassrom
Th2-cells), are)Eﬁp o%% w‘ﬂ% ’tlvateggé ?]x?éﬂu!fhé%roduced QSJI g%tf/%ll ng su%gganc ¢ actson T and
vate

B cells to partldﬁat?éomﬁdﬂﬁiﬂé?ma%l Brprfarastigre Rles B itGroi “the combination
of CD40 ligand saphybals madﬁmoéﬁrmmgnaﬂﬁemchdrm@mw ﬁEV&I%lé?l%f@??éﬁ?qﬁft@lls is added,

B-cells are dlffem@gguy%%%@nggg@ucm@e&g e 3 theawasisallsrdwo molecules of

IgB are combined with vale anllge to form a brld on e . ce QJStQé meghyane, leading to
a series of biochBIRIE g‘hswr%edmaranu ar%uaélcégm% I'media such as histamine

are secreted frowetirs ma@t‘;@mbﬁa Hedrtrhubarsriishie mﬁ@%éﬁ@@#ﬁ&%&%@ﬁﬁw Hapillary,
contract the sn@@ﬂlﬁﬁmysgl@aﬂﬁ%eMaﬂs%&bﬁdmucuﬁegemﬁmnﬁbgmmmﬁﬂnwmmgiand|ns and

leukotrienes 5 WY Rara ?{ %%B%bglﬁ Wi mrgb@éggawhlch results in
the followings: %rug%%?ga%g (lJJI’t 1a anl(?%n}g?oedema on fﬁ uffocagsng chest

tightness, respﬁéﬁ%ﬁdﬁ?ﬁﬂlﬂ@%ﬁ%ﬁﬁo@% rlgsb}i )(‘or WY88EN&BN and
arrhythmia in, ciannliesingeuiay Rysteln prdivales yourgididhl amﬁmgawén%cmmﬂ@)‘esthesm,

vertigo, headachg.caylgionaRgHoRalacen eI anaG SR N BRRIvEl SYLRIBY to reduce
ecopomic and physical burden of the-patient from such allergic diseases,

The imitial stage of aliergle reaction is development of 1gE autibody that makes a
strong combination with the mast ool or receptors on the surface of basophillc jeukooyte.
After the antigen or allergen being saten by antigen-presenting cells such as maorophages,
the peptide presented by MHC class 1T molecuie on the surface of membrane is
recognized by receptors on the surface of T-cell, Cell-activating substance (oytolsines),
such as IL-2, IFN-y and TNF (tumor necrogis factor)-B (derived fom Thl-cells), and IL-
4, 1L-5, IL-6, IL~9 and JL-10 (derived from Th2-cells), are produced in the activated T-
cells. The produced cell-activating substance acts on T and B cells o participats in
prolifcration- and differsntiation. Then, B-cells are activated by the combination of CD40
ligand on T-cells and CD 40 on B-cells. Furthermore, ay IL~4 derived from T-cells is
added, B-cells are differentiated into IgB-producing cells by 2 class switch. In the mast
cells, two molecules of IgE are combined with polyvalént antigen to form 5 bridge on the




. - The medicines used currently in alleviating various allergic symptoms have the problem that the
effects thereof are temporary, and some side effects may occur by a long-term therapy. The antibiotics
cannot affect the inhibition of IL-6 that is known for playing an important role in pathogenesis of chronic
mucous exudates that are progressed 15 in young children. It has been suggested that IL-6 could be
controlled through antibiotic and steroids for a long pegod of time. However, adininisuation of
antibiotics and steroids for a long time may cause such side effects as suppressing immune function of
the whole body. The present inventors h}%%/ made extensive clinical researches and experiments 20
with the intentid? T8 find é’%?o@gﬂe"éaé{?he Kalfoud difcHgic ﬁl%z&%@se’ﬁﬁ% uP R EfGe R As a
result, the invedegrsthdatgofoukdribret chsmitabeaticiooiide Ardogneibadenrepdstessis amsxelllent
anttinflammatigy elfactwithon! smmpn:ale.clie s andhm comalsied nedeaanhaREaD. I

particular, the method and composition according to the present invention'may increase immunity of a

host to inhibit iRHAIRH RS PRI SRETEIRSIT SifniResiaMHEE motagkrdins InbleweEI®ethis
invention is to previdedneiiodspadaespaRSHaN stvEEEaHNg sy Ble GhshseaR! IR esssuifaring from

allergic diseases such as.pollinosis, bropchial asthma, allergic rhinitis, atopic, dermatitis, and
anaphylactic Sﬁ%%ku.{: Ol)%l, %S‘oﬁéuggbséc ,aﬁf) tﬁéﬁ%%anti%gp%\%lgggeg%e ﬂ%glgf tsrlélgtin%bg ubfect,

susceptible to crnEatftig fost tibreissdiserisaorcdifipridtssanhhicystevingitotieasphjgoratrastiective
amount of anti-ipfgetions RusRlANg.aPeRARENANNAIMAIA kAGeR!. 10R00thERLASRECInihe
invention provides a pharmaceutical composition for treating a subject, susce tible to or suffering from
allergic diseasdL2HHithBofipristd a AnSHERtRAESR O UNEEIERN tRAHARG U S ORGERCEN dBhtiBHaIRF, an
effective amountmdcasuamdss ivl dramateryyaigent; and a pharmaceutically acceptable carrier. In one
preferred embodiment,this_invention pravides a methad for.treating allergic diseases, comprises
administering to a subj(’elt(i:}te ane e]%%)isv‘ejgggm%gﬁlgtn?} a%lt&ﬁsev?%én&igﬂ%ggaé%%ﬁﬁctﬁ%m@g %Cﬁaﬁigedw
anti-infectious RENeR Siinthisafedsinbapeisay savonsamolisooktiialasiiatecianoewerfvused is
between 5 to ZQQQ/MEK@%W@H@EQ%H%&%S&'Qf@&@%ﬁ@%ﬁﬁﬁﬁ@ﬁm@ﬂﬁ@%hwfmetmd

further comprises administerln% to the,su%t an effective amount of anti-inflammatory agent before,

together with aRtOPRAE RRMIAT A e QSRS AR FicayS SR AR S S8t is

selected fram .the}gnmg)cbﬂdséatirlghmfs &rdn ng@dsﬁdrﬁiai, miéubam%e:gsﬁt:eﬂwrtﬁfdagoaisﬁmﬁ: a 02
receplor agonish o ing. amaunh ot ine e AIRTINALOLY Agsntaed s eIRsN S 10.04g g body

weight of the subject. Preferably, both the anti-infectious agent and the anti-inflammatory agent are
administered ,irﬁ‘?’éﬁd@%ﬁme may cause such side effects as suppressing immune function of the whole

body.

The present inventors have made extensive clinical researches and experiments

20 with the intention to find a novel treatment for various allergic diseases without any side
effect. As a result, the mventors have found that a suitable nucleotide analog, ribavirin,
possesses an excellent anti-inflammation effect without common side effects, and thus
completed the present invention. In particular, the method and composition according io

the present invention may increase immunity of a host to inhibit inflammation and control

25 allergy.

Summary of the Invention

The object of this invention is to provide methods and compositions for freating

a subject, susceptible to or suffering from allergic diseases such as pollinosis, bronchial
asthma, allergic rhinitis, atopic dermatifis, and anaphylactic shock. Thus, in one aspect,

30 the invention provides a method of treating a subject, susceptible to or suffering from
allergic diseases, comprises adminisienng to the subject an effective amount of anii-
infectious agent and optionally, an anti-inflammatory agent. In another aspect, the
invention provides a pharmaceutical composition for treating a subject, susceptible to or

suffering from allergic diseases, which comprises an effective amount of anti-infectious



In still another preferred embodiment, this invention provides a pharmaceutical 15composition for
treating allergic diseases, comprises an effective amount of anti- infectious agent.In this composition,
the anti-infectious agent is administered intranasally and the amount of the anti-infectious agent used
is between 5-20 gg/kg of body weight of a subject. In another preferred embodiment, such composition
further comprises an effective amount of anti-inflammatory agent selected from the group 20
consisting of an inhaled steroid, a leukotriene receptor antagonist and a 52 receptor agonist. The

anti-inflammatory agent can be used befgre,.together wit n&ﬁ@ga&&gﬁq f% ' s.ageqt, and in
an amount of t?éév{/%eear?@-fatll%%%ybf af::)nod:%15 \?\?&‘gr%t%?guﬁ&g:t. referably, o%%h{ﬂe g%%?infectious agent
and the anti-inflaamretercaspccaiadnmmigeared intranasally 25These and other aspects and

advantages will becomg apRafRALMICBRSARSEIPHEN WﬂWHO&%t%Wanying
Examples. It is to be understood that both the foregoing general escripé%gn,and the follo in% detailed

description areAH§&ia HPTBESa FATAPL Tt ARTEHLTSHTRR it futHEPEPla Rt St IMEIbetti8i as
claimed. 39BrigifReranpientofihaiDratiodshe anfitisfadtompanyintgdraningsdiatiacledyttd provide
a further undergtanding of the inventian,. | pQr: ' | |
specification. T%% ﬁ?g%ﬁgg}ﬁﬁ%ﬁ%ﬂg%@ggr%;%@%%%ﬁ%%@g%%ﬂ%ﬁ%ﬁ%%% ?ﬁ%%?éggription,

serve to explaiftetheBtirriplesrofarriliay cPriIIIR tREoRaNIAS, sagbigmeiiash fEheRe OVRHTOtocOl
used in accordangaewithanedoigie Hiag-eMROUmentof dhisuinvention inflammatory agent before,

together with and/or after administering the anti-infectious agent. The anti-inflammatory

10 agent is selected from the group consisting of an inhaled steroid, a leukotriene receptor
antagonist and a 82 receptor agonist; and the amouxnt of the anti-inflarnmatory agent used
is between 5-10 pg/kg of body weight of the subject, Preferably, both the anti-infectious
agent and the anti-inflammatory agent are administered intranasally

In still another preferred embodiment, this invention provides a pharmaceutical

15 composition for treating allergic diseases, comprises an effective amount of anti-
infectious agent. In this composition, the anti-infectious agent is administered
mfranasally and the amount of the anti-infectious agent used is between 5-20 ug/kg of
body weight of a subject. In another preferred embodiment, such composition further
comprises an effective amount of anti-inflammatory agent selected from the group

20 consisting of an inhaled steroid, a leukotriene veceptor antagonist and a 52 recepior
agonist. The anti-inflammatory agent can be nsed before, together with and/or after the
anti-infectious agent, and in an amount of between 5-10 pg/kg of body weight of a
subject. Preferably, both the anti-infectious agent and the anti-inflammatory agent are
administered intranasally,

25 _ These and other aspects and advantages will become apparent when the
Description is read in conjunction with the accompanying Examples. It is to be
understood that both the forepoing general description and the following detailed
description are by examples, and are intended to provide further explanation of the

invention as claimed.

30 Brief Description of the Drawings

The accompanying drawings are included to provide a furtber understanding of
the invention, and are incorporated in and constitute a part of this specification. The
drawings illustrate embodiments of the invention and, together with the description, serve

to explain the principles of the invention. In the drawings,



Pig 2 illustrates the effects of ribavirin on Mch-induced airway responsiveness in OVA-sensitized mice
in accordance with one preferred embodiment of this invention, various concentration -of ribavirin ware
given intranasally (0, 10, 30 mg/ml) after the challenge of OVA, results were expressed as the mean +
s.a.m. with 5 znice in each group, experiments were repeated 3 limes with similar results, iT<0.05 as
compared with the control group (without ribavirin treatshent); Fig 3 are bar graphs illustrating the
effects of ribavirin on cell infiltration in mice's airway, in which (a) is the effect of ribavirin on total cell
number in 3 ml DAL fluid afig (b)ilmdingeeflet @V Aibmviricbmstde ibedbsrmiatns: WitkeepeBIRfEERIl types

including monocyteg Qg%%gﬁ@ g%jgﬁﬂg’ils and lymphocytes; experiments were repeated 3 times
with similar results, %C. and fiT<0.01 as compared with t Qn%olgror%% \r[vithouké@&vgin
treatment); Fig 4 are pﬁ@%&%&%ﬁ%ﬁ&ﬁﬁ%ﬂ%ﬁ%‘fﬂ% of ﬁeg {80 8?%?? -sensitized mice
treated with or ‘withGistAikevsitizedimivhioh ;grisiwe winseeconieast sHoMCERaBHPERENIETIEMY tissue of
OVA-sensitized micg,after &gadiagnuith, SRHMeNFoaviN(B)ds et prasegan)rasi thotograph
showing lung tisSue of OVA- jtized,mica after treating with 10 mag/m} sikayiri is the
pictute of lung tissu@h‘é”{‘lﬁ%e&?s%? ’tf%‘&%@ﬁ‘é& \%ﬁﬁ%ﬁ%ﬁ?ﬁ ﬁﬁfﬁ%ﬁ@dﬁeﬁ%ﬁﬁéﬁﬁ% ;%%)é#is’ons were
stained with hematoRpfirasms sesmrenrasict dasmmithetrpipLTemim &Rt g omynid B Prication a
4004;and Fig 5 dBpséiatesptheiteue isbafiticieatiadi)] 14 (b), KC (c) and eotaidn (d) in PAL fluid of

mice of example 1.1 as mﬁ ed by.E g‘;‘aﬁﬁg s yere repeaed 2 fimassithaimiar results,
i

*1><0.05 as compared with the control group (without ribavirin treatment?. De%crig)tiog%? the Invention
S

The embodiments dBSE BT AHd TRt b PR 2 fSr e BB 5 &b ing
exemplary embodinfantsah(y} aric affea of ifintechibdesllimitiber. Jf krspsebyrecdf tirssgreBémzeinvention
is intended to encorapassyadditianshambadispm Rl spRsifiealslemcribokhatginautithat would be
apparent to one skilled in the art upop in ent disclosur d practicing the. invention.
The present inventigﬁ%s?aﬁlé%:rtéﬁ%gsh nove s%ﬁ%gﬁ}r%?r ??ecgﬁﬁér a I‘e'z"’r%ghgﬂ ié%zrlgrsoe g%h‘%gﬁﬁlgllinosis,
bronchial asthma, aH‘éPﬁiE“&Wﬁ’é%?’@iopic dermatitis, and anaphylactic shock by use of an anti-infectious
agent, and optionally, an aifigi4#anphatnegiagentinb hhnsihing efhingdinvert dVis-seudtitian provides
a method of treating:gosublges suscapiisdoRLauiieingfomaligrdc gﬂmw%gqﬁh |
administering to the&{%lﬁ%%” g_ffegtg\é%g%gount_ofgann-ln ect{%us age t.én gpﬁigég erred embodiment,
the anti-infectious agent 1& ABAVITIT: SMethodTRay U %?n@o%?{%l:f &ET liTear Qt&p of
administering an antBti#e dbati e rbatgreal che e lena oirseh < Vil assayisizedtereriafisse of
anti-infectious agentrshtnes aritk-irflammitibayiagent (Olides phulisonaiiniked 60 cansisasiedsteroid, a
leukotriene receplorgoaanis! @pd;ea02: SueRI0l 280alTs, Shi'GIe SXB0INIEE {0k s nhaled
asone,

steroid includes, but is not Iimiée to cortjcosteroid sych as budesonide, 10 betame

dexamethasone, métyiBTEdR RSk - aprEah R gt eTprearne SPrRe ) meBHBE ItRnOReBHe acetonide,
and fluticasone propionate Fntiiaieed Sedryik pfdtiHes(ehidl o &1 G0 v rribHytaiat icbade, for

example, FLIXONAS# bf b46 T it T GASQMNE B EMIG ORder M T ARRQ Bl
AZNACORT and ARMALR #The leukotx eptor antaganist includes, but is,pot limited.to, selective
antagonist for 15 BLT receptor guch’a?%%%%%%f%{n gaé 3%,%?&%@2?0%@%%%3WY293111;
and selective antaggﬁ%f% ‘CysLT1 receptor such as SR2640, SK.F104353, 1C1204219, MK476 and

LY170680. As to the (32 receptor agonist, examples include, but are not limited to, procaterol, zinterol,
salmeterol, formoterol, terbutaline and fendt&fgftion of fhe invention

The embodiments described snd the terminslogy nsed herein are for the purpase
of describing exemplary embodiments only, and are not intendsd to be Iimiting, The
scope of the present imvention is intended to encompass additionsl embodiments not
specifically described herein, but that would be apparent to one skilled in the art upon
reading the present disclosure aud practicing the invention.

The present invention is directed to = nove] solution for treafing allergié diseages
such e pollinosis, bronohial asthma, allerpic rhinitis, atopic dermatitis, and anaphylaciic
shock by use of an amti-infectious ngent, and optionally, an anti-inflammatory egent.

RECTIFIED SHEET (RULE 91) ISAJAU



The anti-infectious agent and/or anti-inflammatory agent may be administered in 20 the same or
different route, including topically, orally, intranasally, intravenously or intraperitoneally. Preferably,
both the anti-infectious agent and/or anti-inflammatory agent are administered directly into the
respiratory tract of the subject, such as intranasal administration in the form of aerosol particles.
Alternatively, the anti-infectious agent may be administgred imranasally, while the anti-inflammatory
agent is administered 25topically, orally, intravenously or intraperitoneally. The anti-infectious

agent may be eeinisierss & aulasads oIom A HOAREoR ARl of asuiect Aglerred

range for the anti-infectious agent Is a dosage of from 5-20 ug/kg o y weli subject, it

administered inbipeRHHY. th ansudisimg few ot dirssasLcongisei oy YogamEr thriFuhisct

anti-inflaaimatogy a@fRpfiikrapgiua 39 Hifferentiigiassuch Bs ol uarssberiBhaasINiactiam.-then
the preferred dgsg for the anti-infectipus agent is between 5-30 ug/kg of body weight of a subject.

The anti-inflamfﬁg%?)‘?%ga&?f%%‘%é’%inistered at a dosage of from 0.5 to 1 ug/kg of body weight of
a subject. A preferred rahgedfghtdermptfuitiftarnmmosy agaddiisoasd otage effronsisHbg agbmgoafibody

weight of the subjegt; The siiiale %gaa%f&%}ﬂ&%ﬁ%ﬁ%&%%ﬂ% ageniangLihgrani-inflamgatory

agent may be same or different, and'may 6 be further ad)gqsted depends on the sex, age, weight,

and/or history otgfE-disBas8thitflanyagiony asenhingredssipaciiant ik ek abrgdistarip this field.

The subject majhe aisns X shegiatyahi 8D résdirfeneaiem edinenbRf dRisHme Fipmprovides
a method of treatin 5 subject, ceptible to oy suffering, from airway inflammation, comprises
administering t(%n%agesgugfgrc %n% %Lésl%e%ﬁl&ﬁ nliméf %ﬂ??r#&%io%ﬁgcé’g%?xﬁhemgn@ti-?ﬁfelj&%ga%géég%ént is
ribavirin aned théeiemidifspmnatolyxagethasuliadespbibylsradtinvlived to needintrdled. sterofdnione,

leulcotriene recapto AtageRiatARIbALIGEGRIY ag@NskidReRuiabieRaMAgS fohiis inhaled
steroid, the leukotriene receptor antagonist and the $2 receptor
products that are commercially available are, for example, FLIXONASE, FLIXOTIDE,
FLUTICASONE, PULMICORT, FLOVENT, AEROBID, AZNACORT and ADVAIR.
The leukotriene receptor antagonist includes, but is not limited to, selective antagomist for
15 BLT receptor such as §B209247, SC53228, CP195543, CGS25019C and LY293111; and
selective antagonist for CysLT1 receptor such as SR2640, SKF104353, ICI204219,
MEK476 and LY170680. As to the 82 receptor agonist, examples include, but are not
limited to, procaterol, zinterol, salmeterol, formoterol, terbutaline and fenoterol.

The anti-infectious agent and/or anti-inflamamatory agent may be administered in

20 the same or different route, including topically, orally, intranasaily, intravenously or
intraperitonealiy. Preferably, both the anti-infectious agent and/or anti-inflammatory
agent are administered directly into the respiratory tract of the subject, such as intranasal
administration ir the form of aerosol particles. Alternatively, the anti-infectious agent
may be administered intranasally, while the anti-inflammatory agent is administered

25 topically, orally, infravenously or intraperitoneally.

The anti-infectious agent may be administered at a dosage of from 1-50 pg/kg of
body weight of a subject. A preferred range for the anti-infectious agent is a dosage of
from 5-20 ug/kg of body weight of a subject, if administered intranasally. In the case
when the anti-infectious agent is used togeti'ier with the anti-inflammmatory agent through a

30 different route, such as, through subcutaneous injection, then the preferred dose for the
anti-infectious agent is between 5-30 pg/kg of body weight of a subject.

The anti-inflammatory agent may be administered at a dosage of from 0.5 to
1 ug/kg of body weight of 2 subject. A preferred range for the anti- inflammatory agent is
a dosage of from 5-10 ug/kg of body weight of the subject, The suiiable dosage for the

35 anti-infectious agent and the anti-inflammatory agent may be same or different, and may



10 agonist are as previously described. The preferred dosage and routes of administiation for both the
anti-infectious agent and the anti-inflammatory agent are also as described above. In another
preferred embodiment, the invention provides a medication that comprises aerosol particles
comprising an anti-infectious agent, and optionally, an anti- 15 inflammatory agent, and a
pharmaceutically acceptable carrier. This medication is useful in treating allergic diseases such as
pollinosis, bronchial asthma, allergic rhinitis, atopic dermatitis, and anaphylactic shock. Unless
defined otherwjse, all technical.and scientific terms used herein have the same meaning as commonly
understood b\)llv%eng’%# & 8?8?%%?%%%#%%1@%&% AT R RS R bR SRy LiSRRFFo g BNy
methods and riratieribisdmmjasasily quhiete hiytenh st digstoyifiednHangin dakibe used in the practice or
testing of the present iTﬁﬁﬁﬂ%ﬁ%ﬁ’ﬁ%?f&ﬂrﬂﬁ%ﬁ%@%ﬁﬁ%@%ﬁ{f&'ﬁ are now described. All
publications mentioned are incorporated herein by reference. Unless mentioned otherwise, the
techniques employed & BFEHPISIEENERRE £E GitniRyariicaasideics wethrovintiesting ef
ordinary skill ins@te, aficdfibeaiaiasiathads antexamRlas aredllustatives arbyaneARL iiting.
The singular fot%rgssﬁg'.'éc'j[and" f?erg:?‘;teh%ﬁ are tugfd herein to include pml refer%%%; unless the context
clearly dictates otherwise. EES T SRGHE PRty STHBIBE Hr wh ABIRENAELH dRtel al
numbers exprégsirtiguandites otingansmmeagtion iochditioristaindmo larthedsed imthidpplication
are o be undeseiond, a5 el 3f.riedied maluiisiengee Dy dermuAo Accardngly inless

P

the contrary is indicalted the numerical parameters set forth in this applicatfon are apé)romma ions that
may vary depeRdiig ﬁspfﬁf {he Hbelrds o e etiniiime e BtRRFEasyishans dae A2 irrentven. 7
Examplesic  aboeifohoningiexamyicdacaipavided ierditsiaieoaralnaaneais o b Riessst
invention and tg ajd, f.skilled.in the art in practicing this invention. These Examples are in no
way to be consig?ere?%? ﬁﬁ%%lt ne%gs%(?&g gﬁ’ﬁteaﬁrrll%égrﬁi%q%naﬂlwg IAndpont are also as defbed

anove.,

In another preferred embodiment, the invention provides a medication that

comprises aerosol particles comprising an anti-infectious agent, and optionally, an anti-

15 inflammatory agent; and a pharmaceutically acceptable carrier. This medication is useful
in treating allergic diseases such as pollinosis, bronchial asthma, allergic rhinitis, atopic
dermatitis, and anaphylactic shock.

Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of the ordinary skill in the art to which

20 this invention belongs. Although any methods and materials similar or equivalent to
those described herein can be used in the practice or testing of the present invention, the
preferred methods and materials are now described. All publications mentioned are
incorporated herein by reference. Unless mentioned otherwise, the techniques empioYed
or contemplated herein are standard methodologies well known to one of ordinary skill in

25 the art. The materials, methods and examples are ilinstrative only and not limiting.

The singular forms “a”, “and”, and “the” are used herein to include plural
referents unless the comtext clearly dictates otherwise. Other than in the operating
examples, or where otherwise indicated, all numbers expressing quantities of ingredients,
reaction conditions, and so forth used in this application are to be understood as being

30 modified in all instances by the term “about.” Accordingly, unless the contrary is
indicated, the numerical parameters set forth in this applicatioﬁ are approximations that
may vary depending upon the desired properties sought to be obtained by the present

invention.



Animals Female BALB/c mice were obtained and maintained in the Animal Center of the College
of Medicine of National Taiwan University (Taiwan, R.O.C.). Animals were used between 6 and 10
weeks of age and were age matched within each experiment. 10 Animal experiment protocol was
approved by Animal Committee of the College of Medicine of National Taiwan University (Taiwan,
R.O.C)). Ovalbumin (OVA) protocol for sensitizing the mice and administration of ribavirin for the
Induction of airway hyper-responsiveness (AHR) Mice were randomly divided into 4 groups and
sensitized by an intraperitoneal 15 injection of O?&élo E: which were complexed with aluminum
potassium sulfate (alum, 2 mg) on day 0. All mic i %sted with another shot of OVA (10 ug) on

day 14 and day 28, respeghvainthexmigRdndeaenagaiy e conteherest:eip iiecetsviiephosphate
buffer solution ,(PBSE?. As to the mice in the rest three groups, each group received 20 ill of,0, 10 or 30
mg/m1 ribaviritt5Y ﬂ’i’eﬁé?tf‘?i%r’iﬁ%%ﬁ (?Saﬁ%éﬁriﬁ‘g i @5?%0%5%? %Hﬁpcéﬁl sd%%e%é?ﬂo, c:I(E:'%epsgctively.
AIM for mice irfeanhlgyamg inasonvensuretkomwakgesd] tndiatitrtiicesome bicticand sdmifidedan day 42,
when the egpeﬁjl%%g} ended. Fig 1 illustrated the timeline of the above-identified OVA protocol used in
this study. Measurement of AHR The effect of ribavirin on airway responsiveness to aerosolized

metbacholine 25 (MchPHIBAKA-sensitized mice were assessed by the following procedures. First, mice
were sensitized with Oxéfa60Ading: tnrihieviiecatuiedescihad:inki ample AnimihCarinerebding

concentrations, of Mch 25, 12.5,.25 an .mg/ml, respectively) wit ithoyt ribavirin (the
positive contro?ﬁ%%%ﬁavx?gjrgfﬁéé’ﬂ%% ﬂgitﬁa’suﬁ?r%%\% \&reas the re t%ﬁa&mm%gﬁ v'v%lsé trea%e%s\/vﬁﬁl(io or 30
mg/ml ribavirinysesbettisely] watel §ivesels tieag0 amimarnaanasnhednvitivinorecsorsperment.

p'thysmOQrapﬂﬁjﬂi&f%&?&%ﬁ@ﬁ@%&’&%@&&@%gﬁb%é@aﬁi”%ﬂeﬁf@ﬁﬁﬂﬁﬁtﬁgﬁ%ﬁ@ﬁ@%%%%the
main chamber of the plethysmography, which contained the animal, and a reference chamber. Each
reading was tamlﬁ?%qm]a B LAGREFEY (HE 3 RtihE -dourse after nebulization. Calculated

Data were expressed agHiBdpith N0 A3 9s-cdoove fsalnastialign geebasaline d aldwsisingitheo!

35dimensionleg o melel o AR SE PSR S WEG el ko 2 s

o " Mice were randomly divided into 4 groups and sensitized by an intraperitoneal
15 imjection of OVA (10 ug), which were complexed with aluminum potassium sulfate
{alwm, 2 mg) on day 0. All mice were boosted with another shot of OVA (10 ug) on day
14 and day 28, respectively. The mice in the negative control group were injected with
phosphate buffer solution (PBS). As to the mice in the rest three groups, each group
received 20 ul of 0, 10 or 30 mg/ml ribavirin together with infranasal challenge of 0.05
20 mg of OVA on days 38-40, respectively. AHR for mice in each group was measured on
day 41, and all mice were bled and sacrificed on day 42, when the experiment ended. Fig

1 illustrated the timeline of the above-identified OV A protocol used in this study.

Measurement of AHR

The effect of ribavirin on airway responsiveness to aerosolized methacholine
25 (Mch) in OVA-sensitized mice were assessed by the following procedures. First, mice
were sensitized with OVA according to the procedure described in Example 1.1, then
increasing concentrations of Mch (0, 6.25, 12.5, 25 and 50 mg/ml, respectively) with or
without ribavirin (the pesiiive control mice were treated with saline, whereas the rest of
the mice were treated with 10 or 30 mg/ml ribavirin, respectively) were given to the
30 animal infranasally, and whole-body plethysmography were then measured by taking the
readings of pressure differences between the main chamber of the plethysmography,
which contained the amimal, and a reference chamber. Each reading was taken for 3
minutes and averaged for the entire time course afier nebulization. Caleulated Data were
expressed as the fold increases above saline challenge baseline values using the

15 dimensionless parameter Penh as described. Results were illustrated in ¥ig 2. It is



B 'evident from Fig 2 that Penh increased as the concentration of Mob increased, mid mice sensitized
with OVA but without any ribavirin treatriaent developed marked increased airway responsiveness to
Mob challenge. Intranasal admin. istration of ribavirin inhibited the increase in airway responsiveness
to Mob in OVA-sensitized mice as compared with that of the PBS-treated mice. Therapeutic Effects of
Ribavirin On Airway Bosinophilie Inflammation Whether ribavirin could alleviate airway
inflammation in OVA-sensitized mice was determined by analyzing the cellular composition in the

bronchoalvcolar lavegeitB sl mig P senpittendanice-ARhemasHer Wisnlastahallanggids brief, all

groups of OVA-sensitized mice were bled from the retro-orbital venqus plexus and sacrificed. The lung
was immediately 'Roﬁ%seldz\%avm}é ggéhlglg (‘E"étgéffpv% ?Q%ﬁ%‘mgﬁuﬁ% &%ﬁ?zgﬁr%aasi%um and
magnesium. The lavAG¥HIRIPARS erestr el dellogsgistrpehiinmeraiac setinvdshimgd the cells

wore resuspended inik ik B aaetedglaaiseauRtsaterielarmineeiivisse ebaptamgsytometer.
Cytocentrifuged pre @éﬁgg%p\ﬁ _r_&%%gc{%geyvith Liu's stain for different cell counts. A minimum of 200
cells was counted and classified as macrophages, lymphocytes, neutrophils and eosinophils, based on
standard morphological criteria. Results were illustrated in Fig 3.1t is found that ‘exposure to itarmiasal

OVA often induced a markeBiirereate Bifthes ol Rifvet:af Osulbphiosangiabsmmmin®AL fluid for the
mice in .positive control groymini dha 6 BERORERMN. FEAMEALATURGY IR QL 38 PImI.)

decreased not only the tatal cell cqunts (Fig 3A), but also thé number of respective C(51.1 types
including monecytesjmf%seﬁe?%nﬁﬁﬁg?b nﬁ%@gﬁ&g%ﬁii’gg%d’%‘?m‘m MR pshaerife iFs were
immediately remove4rd fidafith evsitiecd raich dbrbru 4embtitrst obrlivelr plobiss el gmme efbedded
in paraffin wax. Five-OViéremeteespaiions it pianasec-anehaianaclwilie matexyirangRosin, and
subsequently exami e, i ' ._results.were provided.n Fig 4. ILis clear that ribavirin
(Fig 4a and 4b, 30 ag%gf”l%)érﬂﬁﬁ}%{égﬁﬁ %é%%)%&?\%f/ %ou d gﬁ%éﬁ%@ﬁ%ﬁi #h}é %n [ trqélttl%%%f e Cells and
reduce the pathologit At A& Al THE TIFG in Thiskesnen A st cavrbesst Thildpeducal Effects of
Ribavirin On Chemotgiftiss dvials infErwashiig, te Gllwsensiizesdnice WelciBSagelasreding to the
procedure describedoainayeerriditheipuals &famfﬁ%ﬂaﬁéﬁ%%ﬁ ageaved: a@?ﬁm&gtﬂ@é&m in

accordance with the quapufagtyrer's instructions. Take the measurement of eotaxin as an example, the
BAL fluid was collected and _ad%lg toa\%eﬁg %%ag%ngt%e %N -%@ﬁuﬁhﬁ%%%qé’g%\)@s PHIGHL at 4C.

After incubation for ZKoGRE5HE S macrrabassiadeghariienicirtophiis gae detinbilliesardreradded.
After two more hour§teadesbmamhyieriat itttk P-Rvidin was ilerrasdes rapd the QOHak4ganm)
values were converteshieuaoncantsations ol aarinn e.BALE, The leyal.of gher chemaltines
including KC, IL-4 angyl %%%Ebe rﬂgis%fr%d facglordirl to simifgr prgcegﬁres. ‘egﬁﬁ%“f\ﬁ%ﬂ% illustrated
in Fig 5, m . JOT The mIct In positive comtrol group (Rig 3). On the

corvirary, treatment of ribavirin (10 or 30 mg/ml) decreased not only the total cell connts

’(Pzg 3A), but also the number of respective cell types inchuding monocytes, meutrophils,

and eotinophiles (Fig 3B),

After the lavage, the lungg were mmediately removed and fixed n 10% neutral
buffered formalin, routinely processed, and embedded in paraffin wex. Five-micrometor
sections were prepared and steined with hematoxylin and eosin, and subseguently
examined by the light microscone, resulis were provided in Fig 4, Itis clear that n"Eaviﬁn
(Fig 42 and 4b, 30 and 10 mg/ml, respectively) conld efficiently mhibit the inﬁltratic‘n of
the vells and reduce the pathoibgical damage within the hang in this OV A-sonsitized
model. ‘

Therapeutical Effects of Ribaviric On Chemolkines Levels in BAL flvid

OV A-sensitized mice were lavage according to the procedurs described above,
and the fevels of chemokines were assayed by an ELISA kit (R&D) in accordance with
the mamyfacturer’s instructions. Take the measurement of eofaxin 35 an example fhe -
BAL fluid was collected and added to wells precoated with anti-eotaxin antibodies over
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It is found that the level of INF- 7 (Pig 5a) and IL-4 (Fig 5h) in OVA-sensitized mice were not affected
by ribavirin, however, both the level of eotaidn (Fig 5d) and KC (Fig Sc) were significant reduced upon
administration of ribavirin. The results suggested that ribavirin does possess a therapeutic effect on
the airway inflammation in asthma. Industrial Applicability It is an advantage of the present
invention that it provides a novel solution for treating allérgic diseases by use, of an anti-infectious
agent, and optionally, an anti-inflammation agent The method and composition according to the
present invention maghnereuseAifamipnibgtioh don G tobrsirhititens sere eirbadsand blstereringHey and
thereby provides tre%%ggﬁgg%@é%%qgﬁg{s% gachRSPRingRIRcRreRehiatABIbAE: ileEgic rhinitis,
Apple dermatitis, and anaphylactic shock. The fore%g{ﬁdgscn%ion og.varg@%% a%cmbu? ignents of
the invention has be@AtHr@aE e QR iah ek aP A KR A AT S ForltE oS o tended to be
exhaustive or to limiB&ieFinTenfion! tof tHeeprbaisdinr otifirs i d B efosedurmao s pasifications or
variations are possila[g%d{ail,j,%hg ghifie pboveigarbingswibeiembedimeats discussed were chosen and
described to provide the best illustration.of the, pi l{: of Ze inventi ' clical.application to
thereby enable one of ordii%@%ﬁﬂﬁ%atﬂ%eaw %é)%tﬁ%g If%i%ng\?‘ fllﬁr%v%%l_r% @%ﬁiﬁ%‘%&%@r@and with
various modificationstisg wees saiatieapiny phakinakasacsdmbis el araraTitoddiohs and
variations are :withifRfiesscope apiiRdaveniien o datamingibbyttibaappenitadselaimggviren

interpreted in accorqﬂlgﬁjm%% ;ﬁg&%%g é@ct%%%%%i?%%ﬁ&%ﬁMMX entitled. 10

CLAIMS 1. A nasal pharmaceutical composition when used for treating non-viral induced airway
inflammation and/or allergic disease, comprisﬁg@%ﬁg{% i nt of 5ribavirin as the sole active
agent and a pharmaceutically acceptable carrier. 2. The composition of claim 1 wherein ribavirin is

to be administered intranasBliy # afvevasunf Hemvesr Sty Brof metdRreigver RigRdet. 103.The
composition of claimzgatitig aWdagiceitsthesaiyvay ioflammatioRgod/arzelicrgic disieasityisselgsted from
polinosis, bronchia! AgkMRRAANGEGlE THPHenBIORIe ARHIA. ANAP ANY RElG M on may 4- Use Of
ribavirin alone for th%grggspea%% c?frgehols%a’tg] %%:ttgg ringl%?@lntgginan and conirol allergy and thereby
provides treatment to allergic diseases such as pollinosis, bronchial asthma, allergic
rhinitls, atopic dermatitis, and anaphylactic shock,
The foregoing descnption of vatous embodiments of the invention has been
presented for purposs of illustration and description. It is not intended to be axhanstive or
to Jimit the invention 1o the precise embodiments disclosed. Numerons medifications or
variafions are possible in light of the sbove teachings. The embodiments disoussad were
chosen and described to provide the best illustration of the principles of the mvention and
its practica] application to thereby enable one of ordinary skill in the art to utilize the
invention in varions embodiments and with various modificstions ay are suited to the
particular use confemplated. All such modifications and veriations are within the scope
of the invention as determined by fhe. appended claims when intsipi‘ated in mcoordance
with the breadth to which they are fairly, logally, apd equitably entitied.
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15non-viral induced airway inflammation and/or allergic diseases, wherein the medicament is to be
administered intranasally. 5. The use of claim 4, wherein the airway inflammation and/or allergic
disease is selected from pollinosis, bronchial asthma, allergic rhinitis, atopic dermatitis 20and
anaphylactic shock. 10

CLAIMS

1. A nasal pharmaceutical composition when used for treating non-viral
induced airway inflammation and/or allergic disease, comprising an effective amount of

5 ribavirin as the sole active agent and a pharmaceutically acceptable carrier.

2, The composition of claim i, wherein ribavirin is to be administered

intranasally in an amount between 5-20 pg/kg of body weight of a subject.

10 3. The composition of claim 1 or 2, wherein the airway inflammation
and/or allergic disease is selected from pollinosis, bronchial asthma, aliergic rhinitis,

atopic dermatitis, and anaphylactic shock.

4. Use of ribavirin alone for the preparation of a medicament for treating a
15 non-viral induced airway inflammation and/or allergic diseases. wherein the

medicament is to be administered intranasally.

5. The use of claim 4, wherein the airway inflammation and/or allergic
disease 1s selected from poliinosis, bronchial asthma, allergic rhinitis, atopic dermatitis

20 and anaphylactic shock.



