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SOPHORAE SUBPROSTRATAE RADI X EXTRACT FOR PREVENTI ON
AND TREATMENT OF RESPI RATORY DI SEASES FI ELD OF THE

WO DMERHASON Thi s invention relates to Sophor ae RaKR2005/003522
extract useful for prevention and treatnent of
respiratory diseases. This invention also relates to a
phar maceuti cal drug conprising Sophorae Radi x extract
useful for prevention and treatnent of respiratory
di seases due to their excellent effects in preventing
airway contraction / respiratory infection,
5-1i poxygenase, phosphodi esterase 4, airway
hyperresponsi veness or airway renodeling |eukotriene

B e BB B R, Bl o s

DISK espiratory di sease having repetitive and
spasnodi cal Iy synptonms of difficulty in breathing,
coughs and stridor. About 30% pediatric asthma

FIE NTEOMow t he synptons within one year

frombirth while about 80% of asthma patients show the

synfisisvaitidrheelags tof Sdplioraé Raix eairatheasefat éoprevention and
ast hnma outbreak is about 10% The incidence rate of

trea@REMNBS Y&dpiRdorly0 dsRABese e inweRRAMLRE Rilatbd @0 GO WhkiMaceutical
race, age and the |ike. According to the British

d % e td. 0/ f

S P St tAs SR e of
resp%%?rdﬁgas%ﬁtdwto their excellent effects in preventing airway contraction,
respiratory infection, 5-lipoxygenase, phosphodiesterase 4, airway hyper-

responsiveness or airway remodeling, leukotriene D4, as well as having an

antitussive effect.

BACKGROUND OF THE INVENTION

Asthma is a typical respiratory disease having repetitive and spasmodically
symptoms of difficulty in breathing, coughs and stridor. About 30% pediatric
asthma patients start to shbw the symptoms within one year from birth while about
80% of asthma patients show the symptoms at the age of 4-5. In Korea, the rate of
asthma outbreak is about 10%.

The incidence rate of asthma varied to some extent depending on the country,
race, age and the like. According to the British report in 1991, about 7% of adults and
13.5% of children are suffering from asthma. In Korea, the number of asthma
patients is on the increase due to the drastic change in life styles as well as in

environmental conditions such as severe pollution and accumulated stress. The age
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patients is on the increase due to the drastic change
inlife styles as well as in environnental conditions
wWGeewh/oas16ever e pol | uti on and accumnul at ed st r eBGT/KRR@®5/003522
ageof devel opi ng asthma has been | owered recently due
to environnental contam nation such as pollution and
its synptons have been prol onged. Respiratory
obstruction as one of characteristics of asthma occurs
via 3 steps: i.e., contraction of bronchial snpoth
nmuscl e, tylosis of pul nonary nucosa, and accumnul ati on
of sticky mucus in bronchi and bronchioles. O them
of dewtlopirtg oastbindr bazhbe¢n shweetedmisseatly s dugr higr environmental
easily recovered. In the attack of extrinsic(allergic)
contastinaBon btich s fsolbwtion hatl itsginpdtays avedreeni probertgeat
role and 1gGis also often involved. |IgE rel eases
nmedi ators (histam ne, SRS-A, ECF-A, NCF, PAF, Kinin,
PGs, etc.) which induce a hypersensitivity reaction by

aC'R'e }letr%ltg)?)él C%ﬁru&%ﬁ 8s ohB®f ‘Eﬁﬂfﬁﬁté}fsticﬁbﬁlaﬁmrﬁa occurs via 3 steps:

(non- asthnma is stil not known but this kind
(o] t
e AN RO APl b BB

can rec | d t
g L b2 RO S s ST, ffpeton o
pul monary bl 00 vessels ﬁnd contract trachea,

bronshipl SFOORINUS AR e aherrenilp reover reby causing
br onchi al §a3n1and_|ncrea3|n rel ease of
f aln ttheragtack of exéuinsicfdergisk aplit F?ob@‘hwph'%\aé Ialﬁséﬂays a very
many net hods and drugs which have been used for the
impprienembleoand flgepmsatsarftapirpidlved i lgFsraleases onediakerg (histamine,
they have not been satisfactory. One of the nost
SRSeh f BCFLA ENGY P AT, Kiniy ®@d, efr.) which induce a hypersensitivity reaction
by activating mast cells. The cause of intrinsic(non-allergic) asthma is still not
known but this kind of asthma appears to be mediated by autonomic nerves. In an
intrinsic asthma patient, a cholinergic stimulus can directly release mediators such
as histamine from mast cells, increase secretion of goblet cells, dilate pulmonary
blood vessels, and contract trachea, bronchi, and large bronchioles, thereby causing
bronchial spasm and increasing release of mucus.

So far there is no cure for asthma. Although there are many methods and
drugs which have been used for the prevention of spasm and complications due to
asthma they have not been satisfactory. One of the most effective ways of preventing
the attack of asthma may be to find the very factors that are involved in causing
asthma. Examples of therapeutic agents that have been used to treat asthma are

inhaling bronchodilator drugs, oral or injectable bronchodilator drugs (sympathetic

stimulators and theophyllines), steroid preparations (inhaling, oral and injectable
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the attack of asthma may be to find the very factors
that are involved in causing asthma. Exanpl es of
wo b@sapsut i c agents that have been used to treRPCT/ERRIVGH03522
are inhaling bronchodilator drugs, oral or injectable
bronchodi | at or drugs (synpathetic stinmulators and
t heophyl i nes), steroid preparations (inhaling, ora
and injectableform etc.), |eukotriene antagonists
(rmont el ukast, pranlukast, zileuton, etc.), anti
allergic drugs ( cronolyn disodium ketotifen, etc.)
and.the_like. Bronchitis can be either_ gcute or )
form ¢l gl RakoE g GRS (i eiast paREfest 7ifeston, etc), anti-
divided into_allergic, infectious, and extrinsic
allergly diygsi (iramoly d@oga%mok@@tl@, e} and theclilgssi f i ed
catarrhalis, suppurative, occlusive, ulcerative, and
i Bfonahitis carebg awﬁ@mctutg or Theonjpshedordingeint ite carses, dfronchitis is
bronchitis is due to infection with bacteria, viruses,
dividédingio alhetgidyenfackious, Reableetriveic boomalitiy, while iprtkelogitally it is
Wi th the above pathogens can be infected when their
classifi¥ét eddtarrhalizjne seyphRMvaet SsoceRahed)edulodltdtefddi Cand  infiltrative
bronchitis can be a direct allergic reaction due to

bronchiitd! atih@m8dt Béd R R8s Bror@hitlsak cﬁié%ﬁﬂf@c@%ﬁtv}fgh%acteﬂa,

generalized allergic reaction. Extrinsic bronchi

virus%gguglgf%&rdd gfl?% tl&gg gagig g/?ﬂl%sﬁgr?gellgﬁ pn%ltJ Cipl.f ed hv.l/ﬁfli i above

XI ue ysical stinul us
pethoS B 18 LR OBN ot 9l S ARl 0 weaenca
e ESA R 1,250 21y 8L & LML LS s o

ruber, swelling, and xerosis and al so nmucous or
partiad \pypuptam wales &t segenntslized afjergir aleactien. hixginsi benchitis may

recovered wi thout incurring conplications. However, if
occur iduej to goehegnieskstnithissuahaschhiinasndsalfur tlicadelghs or due to a
physical stimulus such as dusts. People living in large cities with polluted air can be
readily exposed to respiratory infections. In case of acute bronchitis, from the
pathological point of view, it is easy to observe ruber, swelling, and xerosis and also
mucous or suppurative secretions. In general, asthmas can be recovered without
incurring complications. However, if it is progressed into a chronic asthma, it results
in swelling, tylosis and atrophy. In a prolonged chronic asthma, it results in fiber
proliferation, bronchostenosis or pulmonary emphysema. The most peculiar
symptoms of bronchitis are coughs and phlegm. If the cause of bronchitis is due to
infection, there often develops fever and chest pain, whereas if it is due to extrinsic
factors, there often develops irritations on the mucus of mouth, nose, eye, etc. In
therapy, cough is considered as a sort of a bodily defense and thus it is not

recommended to intentionally stop coughing. It is essential that a therapy for the

cause be conducted along with other measures. In winter, it is desirable to increase
3
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in swelling, tylosis and atrophy. In a prol onged

chronic asthma, it results in fiber proliferation,
whe@eoksst enosi s or pul nonary enphysenma. The nBGI/KR2005/003522

pecul i ar synptons of bronchitis are coughs and phl egm

If the cause of bronchitis is due to infection, there

of ten devel ops fever and chest pain, whereas if it is

due to extrinsic factors, there often devel ops

irritations on the nmucus of nouth, nose, eye, etc. In

t herapy, cough is considered as a sort of a bodily

room te@Plegitege and ddiimidter bl ahRAOTINENERIGIA atropine, ephedrine,
i itentionally stop coughing. It is essential that a

antihistahl?i‘ﬁ%aQ%erftQ,r ab D GhEWHIRE Ve RNALLIISS ¥ HDpHyTIthedl RRT treating
measures. In I

winter, it is desirable to intreaseroom

iﬁectior{sqgﬂgggt%%tﬁgp adm ni ster a snmall anpunt of codeine,
atropl ne, ephé&drine, antihistam ne agents, and the

i ke... Use .of. steroids.or theophyllin for t A 0Q:
NerfloiliergieaPrafiree Sl PEeh 6P 50 hrel iRegey or giEAbE Mlinics. 1
. Inflammatjon often refers to_nasal aller or allerqgjc
entails syRIRIPEISCO THIGER ST RRETRRSoFlERtciRh Ui AgUat Of dlear
coughs, release of a |arge_anmount of clear nasa
nasal mupgs uguifyt nese, hessw, herchvielensaof el dher e s Whey the
the like. Wen the synptons are simlar but the
symptora$ | ergesisnitare ot theernllergens i 2rei sneforiglentifiad oribt br i epryza
For exanpl e, the above synptons may occur when body

vasomotiogiip foatetamypls, the porvasyinptbmsensy oceurt Wwhenmbodyrigngredature
they are usually recovered within a few hours, and

is tempdrAAFLIGVERHARBHARoARATRALYHSG &ite il3uRRP Rb&ovieRed vadhid a few
season. This can be sonetines confused with nasal cold

hours, aggttﬂ.ﬁ%e %’r{gf) inése fgf@f@rhﬁﬁ)rﬂﬁ lsfer@ it pROHRNNACEABNRALGS This can
be sometimes confused with nasal coldbut it differs from the cold and often
accompanies asthma and hives.

The allergic reaction in allergic rhinitis is an antigen-antibody
hypersensitivity reaction, wherein histamine is released from mast cells and cell
walls of basophils, and arachidonic acid is released to produce prostaglandins and
leukotrienes by cyclooxygenase (COX) and 5-lipooxygenase(5-LO), thereby
mediating the initial reaction occurring between 2 - 90 min after being exposed to an
antigen and the post reaction occurring 4-8 hrs thereafter. The initial reaction is
proceeded with by a mediating substance while the post reaction is mediated by cell
infiltration.  Further, allergic and non-allergic rhinitis both serve as risk factors for
developing asthma.

In therapies, desensitization is performed when the antigen is clearly

identified. Other therapies such as use of drugs, surgeries, physical therapies but

they are not considered as a complete cure.
4
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The allergic reaction in allergic rhinitis is an

anti gen-anti body hypersensitivity reaction, wherein
wheebanisne i s rel eased frommast cells and cel PCTWERR®5/003522

of basophils, and arachidonic acid is released to

produce prostaglandi ns and | eukotri enes by

cycl ooxygenase (COX) and 5-1irooxygenase(5-LO,

thereby nediating the initial reaction occurring

between 2 - 90 min after being exposed to an antigen

and the post reaction occurring 4-8 hrs thereafter.

TiRré Rirk '@ridt@afésﬁﬁﬁtd@ Rraerededuaitd isuleh as S@d'géﬁi'b Nighcteria,

substance while the poSt reaction is nmedi ated by cel

spec:iair NhhLbfgt i(g@hco%%lﬁge?ﬁrm Qﬁb&%ﬂi&i@n@ﬁﬁéﬁéét&{iﬁﬁﬁ diphtheriae,

hIEItIS b serve as risk factors r devel opi ng

g i . b . o ner .
sicoc g O, VIR AR Sy L35) 14 S iR RS P cheonic
respirg REF SReEEoer WAty e ity S B RE b fpencenty

infectcgh 1 HSeqsg TR BN DI ePBB O ST aSRBRFS However, When the
(Mycobact erium tubercul osis, Corynebacterium )

above grgandsaei intecteshag acHale thest ate)called psarppargray dxfgetions, and
they are also divided into acute and chronic

a represmingad>enyplieris exqtpieo mirwagh disenses abesidas; iy thekaeyngf infections
and | arynx are independently infected the diseases are

due t¢apbadl byctefiai 6r Fesgeehéyw arorajan frguestly Halled ess uppenairway
t he above organs are infected as a whole they are

tubercBdsiS Gpper MRy @iphtidehppbi RRayaRddadd £Rd esehiké.ng
exanpl e’is uppér airway di Sease. Bésides, in the event

%Se E%&%g%k?g%ulgﬁﬁréfﬁr Qflgéa%s BAG 85 1a8HRha f ANGbic #iBMis, acute
y cal l ed as upper airway

and chronic bronchitis differ with respect to their causes and symptoms but they

have common characteristics in the following few aspects.

First, they are all inflammatory diseases. These respiratory diseases are
caused by allergies, infections, etc, but inflammation plays a crucial role in
exacerbation and treatment of the diseases. That is, introduction of leukocytes
stimulated by allergies, infections, etc., into a respiratory tract and activation therein
and the various cytokines released from leukocytes and inflammatory mediators
deteriorate diseases and affect the therapeutic treatment.

Second, contraction and relaxation of the respiratory tract does not perform
normally thus making’respiration difficult. That is, the respiratory tract is impaired
thereby performing an excess reaction (asthma) in response to a normal stimulus or

it becomes too narrowed to perform a normal bronchial respiration thus requiring

an appropriate treatment.
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tubercul osi s, upper airway di phtheriae, upper airway

Candida and the |ike. As stated above, respiratory
waelt@eassss such as asthma, allergic rhinitis, aPCI/ER208/003522

chronic bronchitis differ with respect to their causes

and synptons but they have comnmon characteristics in

the followi ng few aspects. First, they are al

i nflammat ory di seases. These respiratory di seases are

caused by allergies, infections, etc., but

i nflammation plays a crucial role in exacerbation and

That ~i.s, introduction

tr . - i es. f e
st fite o R S R RS that it
into a respjiratpry' .tract and activation.therein an
resppoty At e, BiansBRafeioshde it BintBBICY R Gty Telease play
.___infl amyat or di ators deteriorate diseases and affect
Imperiant ?%&féfﬁ?%rttﬁ%répﬁ’éﬁf dregeaieclse ey sised an combination.
rel axation of the respiratory tract does not perform
For gepmnle wntinistamaie rdyugss phiwhpbinexgi¢ tirugs, thetTRateceptor agonist,
the respiratory tract is inpaired thereby performng
steraids, e ladatrienaddd arcépist hamhgonists sploosph oddesserase Nlinhibitor of

stimulus or it beconmes too narrowed to performa

theophylifales bire nedth@ioni e ssedat | Navefthsless dbtiohcREd@dtor drugs such as
appropriate treatnent. Third, in major drug therapies,

ti-BRblindiBid ATHPS, Obdta 3D BEHLoRIGBHSLL BRY, ARNEYI bffective in treati
anlresﬁ?fgtory contrgctioéi)%rogghodiIators, agen?§1¥%é? catng

inflaigt[iﬂhgé)ﬁ bﬁﬁstﬁ.g)a %hﬁbéy?zr LECAARCHR @angﬂ}%ﬁét efo‘f‘gell%rl]i%[]t%rm use of

er therapeutic ugs are al so tonmonly usé

e EAIPHIAL L R SRR pol ThE LA P8 6 erbation. terocs
eukotri ene D4 receptor antagoni sts,

Whicgﬁt,] glgeg :Jfglgfxvélkte cldye An; treating inflygmmation but they have serioﬁs side

effects and are not suitable for long term use and also shown not effective in treating
chronic bronchitis. Therefore, the above two drugs have been prescribed to be
combined for administration but the steroids drug has been formulated in an
inhalation form rather than as one for oral administration due to its adverse effects
thus lowering its compliance due to the difficulty in administration. Therefore, there
is a need to develop a novel therapeutic drug which can resolve the above-
mentioned limitations in the currently used therapeutic drugs and effectively
improve the symptoms. However, as stated above, various leukocytes and various
cytokines and inflammatory mediators are involved in respiratory diseases, it is
difficult to treat the respiratory diseases with a single ingredient chemical and thus a
natural extract having various active ingredients and mechanism may be able to
serve as an effective therapeutic drug.

Further, there appear to be many causes for respiratory diseases such as

asthma, bronchitis, allergic rhinitis, acute lower respiratory infections(bronchitis,
6
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t heophyl I i nes are commonly used. Nevert hel ess,

bronchodi l ator drugs such as anti-cholinergic drugs,
wheda/odsi£cept or agoni st, etc., are not effectPUBEKR2005/003522

treating inflammation but they sinply alleviate the

synptons. Therefore, long-termuse of the drugs may

cause drug resistance and there is also a risk of

exacerbation. Steroids which are known effective in

treating inflammation but they have serious side

effects and are not suitable for long termuse and

brong%\%g%ﬁ }’{} '3%% e eﬁg%e ie\éﬁhfaporé/o@gécj[tf&( o ggﬁﬁ Rherypgplaryngitis)

nbi ned for.admn ati.on bu
but eGPl fﬁﬁésfgﬁé%ﬂpf”c?rweéﬁaé% e SR drialirn problem of
han as one for or ?mnlstratlon due to
rew’f”?&%&@iﬁ% QlS@FF%Sc% en FS%“’P%rﬂ\%} efqrs, prysitighcand)tieatment of
fo the difficulty in admnistration. Therefore, there
respiratogy fHerpses ha@\bé% paised @9 dinet ofethepaest unpoxignt/\kaSkh to fulfill in
can resolve the abovenentioned limtations in the
medigg} ragigriop @sdd théedepdapimentr oysa amovedf flenbpeeliy drug for the
i nprove the synptons. However, as stated above,
fundaaraqu:n‘eeenktmmy trd taatmeat 0@@3pﬁ¥t@§%ldi§€&s@§1ﬁ in urgent need.
inflammatory nediators are involved in respiratory

disgamese Ratlisl 6f theffresadttint @niide 8 bé iSed §§Q'ch§<§é’a¥ug is a shrub
di seases with a single ingredient chemcal and thus”a

withNathHéight §XYIAeG] @@lﬂhg‘%b\‘)ﬁfQ@ngI%cﬁﬂﬂaq B {t/lg'veﬁomgh brown

mechani sm may be able to serv an e

colorI herRng '}?asdaf %ﬂm r%'Jatl ngglg é;}%er e%%jo %3)&1 Qgeﬁk}rﬁgaré%n%d is densely

auses l' res

I 4 al,l er.gi c rh nitis, acute |lo respiratory
covef *?1 %}% 6?‘3 ﬁeﬁqﬁ%ﬁ BhEHAeaRisTaers of the S@atiserormally bent
. Qry |nfect|on(tonS|II|t|s
in th%%gr ip¢sg)letter.  Its roots, which are used as drugs after drying,

have a long cylindrical shape and are a bit bent with a length of 10-25-35 cm, a
diameter of 0.3-1 cm. Its surface is brown or dark brown, has vertically-formed
wrinkles and lengthy lenticels with a bit of rotation. Its main place of product is
Gwangseo Province in China. In oriental medicines, it has been used to treat tumors,
edema, pains, jaundice, diarrhea, hemorrhoid, and the like. Its active ingredients
are alkaloids such as matrine, oxymatrine, anagyrine, methylcytisine and the like
and flavonoids such as sophoranone, sophoradin, sophoranochromene,
sophoradochromene and the like (Chinese Medicine Encyclopedia, Jungdam
Publishing, pp. 2627-2632, 1998). However, the effect of Sophorae Radix extract on

respiratory diseases has not been studied yet.

SUMMARY OF THE INVENTION
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but they are treated only for tenporary rel ease, and
there is usually a problem of recurrence of the
woltweasmsss af t er treatments. Therefore, prevent PONKR2@S/003522

treatnment of respiratory di seases has been raised as
one of the nost inportant tasks to fulfill in nmedica
sci ence and the devel opnent of a novel therapeutic
drug for the fundanental prevention and treatment of
respiratory diseases is in urgent need. Sophorae Radix
of the present invention to be used as a crudg grug 'S

. . P o .
a $RE YRyMibls 8f fiké %!il{e%e(ﬁg éft}/gm{%rh lh%vg ac%n%%?ﬁerd Extepsiye sfforts to

cylindrical roots OW S rown co

i ndri cal ape, .has roove on the surfage
devdi33 aAnEXIN il BT 10 BaRoir Rl iRt SRl disen result,
t he upper. part., of the stemis normally bent inthe =
havg SfspRpel BRt sohorie Kbl ebact hos exlkat agivitespt inhibiting
. _used as drugs after drying, have a long cylindrical
AIWaY, 4Nty eresPBRIOrB e Htfeqiians, D-lipayygersse 1 phpsphediesterase 4,
a dianeter of 0.3-1 cm |Its surface is brown or dark
alrwpy diperfraspansivdness lapdf @rwey remoddieg; anthgomigiidhyctivity against
lenticels with a bit of rotation. Its main place of
leukpirirohed?4;ian dawtitgseive Bffooti ThereforeChh mbject bf tHd Bitb@ht invention is
medi ci nes, it has been used to t reat tunors, edema,
to pipwidis a thatipdiueie, dhigafor HRavees® hhAQkehtnRd Jrhes ﬁ‘éﬁ%rey diseases

Its active ingredients are al kal oi ds such as rrn

j I AVARE d the like and
com A P SRR AT Rl !

sophor anochr omene, sophoradochronene and the Iike
(Chi nese Medi ci ne Encycl opedi a, Jungdam Publ i shi ng,

- the effect of Sophorae

The aforementioned aspects and other features of the present invention will

be explained in the following description, taken in conjunction with the
accompanying drawings, wherein:

Fig. 1 is a graph showing the effect on the airway hyper-responsiveness [SAL:
saline, OVA: ovalbumin, SOS: extract prepared in Preparation Example 2];

Fig. 2 A-F are pictures showing the effect of the extract prepared in
Preparation Example 2 (SOS) or montelukast on airway mucus expression in lung
tissues of OV A-sensitized and -challenged mice;

Fig. 3 is a histogram showing the effect of the extract prepared in Preparation
Example 2 (SOS) or montelukast on airway mucus expression in lung tissues of
OV A-sensitized and -challenged mice;

Fig. 4 A-F are pictures showing the effect of the extract prepared in
Preparation Example 2 (SOS) or montelukast on a-smooth muscle expression in lung

tissues of OV A-sensitized and -challenged mice;
8
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respiratory di seases has not been studied yet. SUWARY

OF THE | NVENTI ONThe inventors of the present invention
whawe/esnauct ed extensive efforts to devel op aPCT/KR2005/003522

therapeutic drug effective in treating respiratory

di seases, and as a result, have discovered that

Sophorae Radi x extract has excellent activities of

i nhibiting airway contraction, respiratory infections,

5-1i poxygenase, phosphodi esterase 4, airway

hyper - responsi veness and ai rway renodel i ng;

B P B! RSPt Poparaion
oSSR o Rl 5 ESPAE AP A LR B o

conprising Sophorae Radi x extract as an active
OVAisagsisidgedand -BE‘&IEF@@QS@F@IEPTI ON OF THE DRAW NGS The
af orenenti oned aspects and other features of the
pFéseht A-Rvere ipjetuned Ishowing pthei effect ft the retuashinrgpared in
description, taken in conjunction with the
Prepaacioniaayiply 2dE@8) ng syontkleiasnon pegbrandhial dibyesis in lung tissues
showi ng the effect on the airway hyper-responsiveness
of OV SAkensitigbd Aad -ENAlerpedlhisaj n, SOS. extract prepared in
Preparation Exanple 2]; Fig. 2 A-F are pictures
S IT?%‘" kX Hﬁtt%fﬁﬁ%hc@flin?\%e%ﬂ&ﬁéf tHer S@Hce réphred in Preparation
Preparation Bkanple 2 (SOS) or nontel ukast on airway
CUS r ol A A i
manlYE R ABIL L R R3] PO spbiend anc
of the extract prepared in Preparation

challglflgfe%crtnice;
Fig. 8 is a histogram showing the effect of the extract prepared in Preparation
Example 2 (SOS) or montelukast on total lung collagen content of OV A-sensitized
and -challenged mice; and
Fig. 9 is a result of Western blot showing the effect of the extract prepared in

Preparation Example 2 (SOS) or montelukast on IL-4, IL-5 and IL-13 protein

expression in lung tissues of OV A-sensitized and -challenged mice.

DETAILED DESCRIPTION OF THE INVENTION

In one aspect, the present invention relates to Sophorae Radix extract useful for
prevention and treatment of respiratory diseases. In another aspect, the present
invention relates to a pharmaceutical drug comprising Sophorae Radix extract as an
active ingredient which have excellent effects of inhibiting airway contraction,
respiratory infections, 5-lipoxygenase activity, phosphodiesterase 4 activity, airway
hyper-responsiveness, and inhibitory activity of airway remodeling; antagonistic

activity against leukotriene D4; antitussive effect; therefore being useful for
9
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Exanple 2 (SOS) or nontel ukast on airway mucus
expression in lung tissues of OVA-sensitized and

WO ehalosasnged mce; Fig. 4 A-F are pictures shoReTERR2V6/003522
effect of the extract prepared in Preparation Exanple
2 (S0S) or nontel ukast on a-snooth nmuscl e expression
in lung tissues of OVA-sensitized and -chal |l enged
mce;Fig. 5is a histogramshow ng the effect of the
extract prepared in Preparation Exanple 2 (SOS) or
nont el ukast on a-snooth rruscl e expression in Iung

prev‘ehﬁéﬂeﬁd‘){le%rﬁ%}%é&ﬁ%@rﬁ ]a?%ﬁdcﬁfn%eﬁstfﬂn%e actite%indchronic

A-F are plctures sho eextra

bron@f1ﬁﬁa5ﬁ%|§o }E nwg%( ?%1%(&1}/(111"? %lé)g(grfonchms llg)ronchloh’as,
I d > . .
oo M %ﬂﬁﬁ?ﬁaﬁwﬂﬁ%@@'@ﬂ DRSS Sl ter i daretehe e
aratjon Exanple 2_(S0S) or nontel ukast on
f %E %enhlnvaﬁawllss,é%@bsd @Mthehée&anlzlme@n@er

chal l enged mce; Fig. 8 is a histogram show ng the

ef Flae methodhef prapeaintg pephenae dRadixRodpmt atcconlifg aopthe present

2 (SOCS) or nontel ukast on total [ung collagen content
invenfioiDigessfelloimsi zed and -chal |l enged mice; and Fig. 9 is

a result of Western blot showi ng the effect of the

ext)r@aid b @ilarad Radi-Pie@araiddd Ridxansl ZISWOLQJ7 to 10 times
m)rztel ukast on IL-4, IL-5, and IL-13 p?%te

of W?@fﬁg%?nggﬁhﬂ] eiggﬁ‘ﬁoﬁ yPiBty 8&FeftincEN6-tRERPLiEh? 6FSBPorae Radix and
then filtered. The remnant is extracted again by adding about 4 to 7 times of water or
an alcohol solution with reference to the weight of the combined Sophorae Radix,
followed by heating, and then filtered. Thus obtained two filtrates are combined
together and filtered.

2) The filtrate obtained in the above step 1) undergoes phase separation by
using an equal amount of water-saturated low grade alcohol or a nonpolar solvent
and then concentrated under reduced pressure at 50 - 60 °C.

3) The above concentrate undergoes azeotropic concentration by adding
about 20 to 50 times of water with reference to the total weight of the concentrate
obtained in the above step 2), is uniformly suspended with an equal amount of
water and is then placed under lyophilization.

More specifically, the original crude Sophorae Radix is added with water or
an alcohol solution and extracted under reflux for 2 to 5 hrs, wherein the amount of
water or an alcohol solution is preferably about 7 to 10 times with reference to the

weight of crude Sophorae Radix. Then, the above extract is filtered. The filtrate is

then added with about 4 to 7 times of water or an alcohol solution with reference to
10
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON I n one aspect,

the present invention relates to Sophorae Radi x
weisaesiusef ul for prevention and treat nent OPCT/KR2005/003522

respiratory diseases. |In another aspect, the present

invention relates to a pharmaceutical drug conprising

Sophorae Radi x extract as an active ingredi ent which

have excellent effects of inhibiting airway

contraction, respiratory infections, 5-1ipoxygenase

activity, phosphodi esterase 4 activity, airway

hyper - r esponsi veness nd. i phibi,tory activit .
the Wk pf A SR S Tokin Batin BrateBeiRript fghd ndt hs, filtered and
| eukotriene D4; antjtussive effect; therefore being .
combigerlywitho the greviously shirireddtitratn therebr dprreasingy the extraction
_diseases such as asthma, acute and chronic bronchitis,
efficignicgrgic rhinitis, acute |ower respiratory
i nfection(bronchitis, bronchiolitis, etc.), acute
upplere, iethei anadantof whiet is @o(l§pkageanmet provisiel dffitiest stirring and
laryngitis) and the like. The present invention is

also deswii fied solubilityt b£rhe atsiltine éﬂumefhusTﬁecméihgd tif extraction
prepari ng Sophorae Radi x extract according to the

effic%@?%efé&%qpEH@:E!mbﬁ_nﬂ%f {ltdi088n eldedsitidlall $RBRAE@Ehe amount of
Radix is extracted via reflux by using about 7 to 10

o BRSBTS 004E g0 00U 8By FLLRRE Byrcaon
sep LA ReEh T A A T 5l L.

second extraction. When a crude extract is produced in bulk it usually contains a
large amount of water content due to the crude drug itself although filtration is
performed efficiently. Therefore, the present invention prevents the relatively low
extraction efficiency obtained by the first extraction only. In addition, a further study
on the extraction efficiency by the inventors of the present invention showed about
80 - 90% of the total extract is obtained by the second extraction, which suggests that
additional extractions of more than second extraction is not necessary and also
uneconomical.

The extract obtained by the first and the second extractions as stated above is
filtered, concentrated and then purified to get rid of unnecessary impurities such as
proteins, polysaccharides, fatty acids and the like. In the present invention, the
filtrate is added with an equal amount of low grade alcohol or a nonpolar solvent to
perform phase separation 2 - 4 times thereby obtaining solvent fraction while

separating impurities. Here, examples of low grade alcohols include alcohol having

carbon atoms of from 1 to 6, preferably butyl alcohol, propyl alcohol, or isopropyl
11
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2) The filtrate obtained in the above step 1)

under goes phase separation by using an equal anount of
waoen4asat ur at ed | ow grade al cohol or a nonpol BET/KR2005/003522

sol vent and then concentrated under reduced pressure

at 50 - 60 C. 3) The above concentrate undergoes

azeotropi c concentration by addi ng about 20 to 50

times of water with reference to the total weight of

the concentrate obtained in the above step 2), is

uni formy suspended with an equal anount of water and

gt ed- u ophil ization. e .
alco%%éc?? %‘réyg%l?sf/ Qf[ hg&gé?lé%(ng&bg# de™'So p%g}?%fgetﬁgedi )glfl%lorc;methane,
d with t er.,or. ,an_al cohol lutio nd extracte
chloffISER, P 185 GHiad b TERIR et tne, RuR G i dma it of the Low
wat er or an al cohol solutjon is preferably about 7 to
gradg@icihelor s RonBelar savent is IFshaBItat oloieriilira it often produces
Sophorae Radi x. Then, the above extract is filtered.
granyigs que fo she presenge wf dmperitigst suchbarufatty aeide andwisuothe phase
wat er or an al cohol solution with reference tothe
sepay@iqgheargfottheeperfoee Seffhdiedy Radi also eatedaction efficie_ncz on the
reextracted for 2 - 5 1lirs, filtered and conbi ned wt

activeipgprddente Uscymebtralatiodlyl 10w thtebbier ebyeffiofheaBhé Graction of a
the extraction efficiency. Here, if the anmount of

low pedd alc®hbPor ld hbhBolal soRRMIOHARMHIL &f k&l &@H the above phase
? f the P

stirring and also Tower the solubility o

pe 1 S AR, 0 (RIS 2 semove
S i T L MR T e—
conc%rﬁclaelltgc}l\rng g-g;%r ﬁ%&e{gé&%ﬁ%&t ?ﬁgéhp%ng%g é)%]e‘jvgtger ”v@ﬁﬁ %Q&Tercl:cael to the total
weight of the concentrate, and then uniformly suspended by adding an equal
amount of water. The main reason of performing azeotropic concentrationis to
effectively control the content of the remaining low grade alcohol in order to use the
extract of the crude drug as a raw material for a pharmaceutical drug.

‘Further, the extract of Sophorae Radix of the present invention can be
obtained, in addition to the above-mentioned method, by extracting with water,
water-saturated low grade alcohol or a nonpolar solvent followed by purification.
Examples of low grade alcohols include alcohol having carbon atoms of from 1 to 6,
preferably butyl alcohol, propyl alcohol, or isopropyl alcohol. Examples of nonpolar
solvents are ethylacetate, dichlorome;chane, chloroform, carbon tetrachloride or
methylethylketone.

Thus obtained Sophorae Radix extract undergoes lyophilization and then

final extract is obtained in powder form. This final extract has excellent activities of

inhibiting airway contraction, respiratory inflammation, 5-lipoxygenase activity,
12
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In the present invention, the extraction consists of
the first extraction and the second extraction. \Wen a
we@ewde4ext ract is produced in bulk it usually PORKRR2VS/003522

a | arge anmobunt of water content due to the crude drug
itself although filtration is perfornmed efficiently.
Therefore, the present invention prevents the
relatively | ow extraction efficiency obtained by the
first extraction only. In addition, a further study on
the extraction efficiency by the inventors of the

f_the total

PR BY LR SRV, APBML o DLk B Aot
ot BABEE B RS 8RS B GhTBEd AE, and is

uneconom caf\I The extract obtained by the first and

expactst o pertaldor she pesventionanst Beptaptof respiatpey digeases.
concentrated and then purified to get rid of
unhbe Sophoiae Rpdix eitearct ©f dhe pregandtinvertion can be administered in
pol ysaccharides, fatty acids and the like. In the

varipuesshandrperanieoal, forims durirg eirdcalstadidedWhienhthay aee fiadmulated
anmount of | ow grade al cohol or a nonpolar solvent to

dilu@es fsatnap haglers apailRirig0Ageht; a biiddiPa Wheihehy et Adinggrating
sol vent fraction while separating inpurities. Here,

agerf}RER LG R an PYHRES: 8h 6RABleHt aRChstde al cohol havi ng
carbon atons of from1l to 6, preferably butyl al cohol

pf@&}’# ﬁe‘é%{b@fonsofori SO LM ALC ARG 'irchﬁgt PR et fg%]lles’, powders,

nonpo vents are ethylacetate, Al or onet’h

_chl orof ar carbon tetrachl ori or,.{Te | et ket one,.
g CTRGU ST Car e s Gl A0 BRI THre Pl BRePAStions are
nonpol ar .solvent is less than that aof the filtrate it, |
PrepgFEtL R YprddiEest 4iash ArBeSiier StREteHy B9Bh ¢ae roup consisting of

i mpurities such as fatty acids and thus the phase )
starch, calcium carbonate, sucrose ‘or lactose, gelatin, and the like to a mixture of

lignan and lactone compound or its derivative. Besides, in addition to a
simple excipient, a lubricant such as magnesium stearate, talc, and the like can be
used. Bases for suppositories are hard fat triglyceride esters, polyethylene glycol,

polysorbate, cacao oil, laurin butter, glycerol, gelatin and the like.

Liquid preparations for oral administration are suspensions, solutions (syrups,
drinks, efc.), emulsion and the like. For example, various excipients such as wetting
agents, sweeteners, flavoring agents, and preservatives can be used in addition to
the most frequently used diluents such as water and liquid paraffin.

Preparations for parenteral administration are sterilized solutions, non-
aqueous solutions, suspensions, emulsions, lyophilizers. Solvents for non-aqueous
solutions, suspensions or emulsions are vegetable oils, propylene glycol,

polyethylene glycol, olive oil, and ethyl oleate.
13
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separation cannot be perfornmed effectively and al so

the extraction efficiency on the active ingredients
whewonesi4 el atively | ow t hus bei ng not effici entT/KRR@®5/003522

fraction of a | ow grade al cohol or a nonpol ar sol vent

obtained as a result of the above phase separation is

concentrated under reduced pressure at 50 - 60 0OC to

renmove the solvent remaining in the specinmen. Thus

obt ai ned concentrate undergoes azeotropic

concentration 2-3 tinmes wth about 25-50 tines of

V\Bécgﬁeh b hRESffxe%%}%g‘tntog n‘lﬁ%gp%ﬁ%teﬁjc ﬁqgér%] 0 a)?t gg%ﬁl nusegn in folk

concentrate, an y suspende d

' f f '
remn EHE o AFRY Pl B Seten e SR eo fERere By yBF6i it The dosage

content of_ the remainin ow grade al cohol in order to
of thes3oR a%ﬁﬂrﬁ%texaadt H%P%gr}(iﬁd%n g{@ﬁl@ua AGOFR G ape g Fate of body
for a pharmaceutical drug. Further, the extract of _
absorpfieidr g@dmelghéf agehesepr g@élﬁh donditiensedlietanofba subject and time
obtained, in addition to the above-nenti oned nethod,
requinedert adminisgrarionh nveihed of wdthenissiationaeedetiowrgreaseriousness of
al cohol or a nonpol ar solvent followed by
diseqmes,i driccttd Ifice. Exasipdves inphhawagslograbbgmdahenispizlisigeeferable to
al cohol having carbon atons of from1l to 6, preferably

admBustel SapRekHe| Radik @Rirthc@PAARAL15 Rig/ ik?Qﬂ W@iegh@.h Therefore, the
Exanpl es of nonpol ar sol vents are ethyl acét at €,

Sopirad RAHPIELRARSE R ?gés%tﬁ? Eﬂgen@i%gbc%rbe;&terda%rg%éxtﬁﬁe fHoredient of

nmet hyl et hyl ket one. us obtal ne ophor ae
: Q hiljzatl and then final :
o pERR R L PRl MR oA RS el e KA et pome of
pharlﬂr?asceﬁégaellcla igtacigsstéﬁﬁ ttfu%c’ n%]lcnufactured pharmaceutical preparations in
the form of unit formulation can be administered at regular intervals and/or

according to a specialized medication committed under the supervision of a medical

specialist or by the request of a subject.

The present invention will be described in more detail with reference to the
following examples, however, they should not be construed as limiting the scope of

the present invention.

Preparation Example 1 : Preparation of Sophorae Radix extract

250g of Sophorae Radix minced to a size of about 1.0 cm were well mixed and
added with 2 L of water and then heat-extracted for 5 hrs while stirring. The
resulting filtrate was collected and the remnant was added with 1.5 L of water and
heat-extracted for 3 hrs. The above two filtrates were combined and then

concentrated to the final volume of 1.5 L. The above concentrate was added with an
14
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i nhibiting airway contraction, respiratory
i nfl ammati on, 5-1i poxygenase
W@eiobMidsy4 phosphodi est erase 4 activity, airwayPCT/KR2005/003522
hyper - responsi veness and ai rway renodel i ng;
antagoni stic activity against |eukotriene D4,
antitussive effect, etc., and is thus expected to be
useful for the prevention and treatnment of respiratory
di seases. The Sophorae Radi x extract of the present
i nvention can be admi nistered in various oral and

equdl qyo??ﬁ\%r(?fl W%&Ej rggtl.ﬂ'ld{d -b‘ﬂtﬂ:él% glllolscj%ﬁjcf i:gﬁbrrxﬁgg[h}i(algg%eparaﬁon 3

ar e ornmul a uen S Su as a
il AT S0 B SO e
o Bl B Bt PAT AR LSV LS8 kol and

troches, suppositories and the |ike. These solid
Watqir@saervappmtgdaktewm egdedavish Gibidi plgwater and pesioemed azeotropic
exci pient selected fromthe group consisting of
concenmthn 3daines. hecizsblbaait was sasospardeast inl @t eqsa, volume of distilled
gelatin, and the like to a m xture of |ignan and
watdragidoihen ¢psqpdiiligedto fihsllyebiauasopkoraBeidie extradt in powder.
addition to a sinple excipient, a |ubricant such as
magnesi um stearate, talc, and the like can be used.
Bases for suppositories are hard fat triglyceride

PR SR RS RER BTH,1
AR e BT SRRl TR B st
Radlégxg%st gd d&@?}gﬁ Qf g? f/ Ié‘g/u f‘) %E mt 81013%5 Sirac ed unger reflux
for ﬁwééer Vf‘qt ST ey eI e st lcgind Anduihe remnant was
added W1th 1 5 L of 30%(v/v) ethanol solution and heat-extracted for 3 hrs. The
above two filtrates were combined and then concentrated to the final volume of 1.5 L.
The above concentrate was added with an equal volume of water-saturated n-butyl
alcohol and performed phase separation 3 times. Only n-butyl alcohol fraction was
collected and concentrated under reduced pressure at 58 °C until the extract
becomes dry. After most of the n-butyl alcohol and water are evaporated, it was
added with 0.2 L of water and performed azeotropic concentration 3 times. The
resultant was resuspended in an equal volume of distilled water and then

lysophilized to finally obtain Sophorae Radix extract in powder.

Preparation Example 3 : Preparation of Sophorae Radix extract
Sophorae Radix was cleaned with water and dried. 250g of the Sophorae

Radix was added with 2 L. of water-saturated butyl alcohol solution and extracted
15
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Preparations for parenteral adm nistration are
sterilized solutions, n on agueous sol utions,

W@ ampensions, emul sions, |yophilizers. Sol ventBCT/ER2005/003522
non- aqueous sol utions, suspensions or enulsions are
vegetabl e oils, propylene glycol, polyethylene glycol,
olive oil, and ethyl ol eate. Sophorae Radi x extract of
the present invention has been used in folk renedies
for long tine and its safety has been confirnmed by
toxicity test. The dosage of the Sophorae Radi x

extract .depends various.factors. su s the rat f
und e 35 B s hls g e Tagatingeitrdlg afpy, cofecied and the
conditions, diets of a subject and_ tine required for
remBRiH Was @éé@ddﬁl,tfirﬂeg hotf RterdtHTAded iwﬂnélc r¥pgan and heat-
rate, seriousness of diseases, and the |ike. As shown
extragiech e Aeasl dhe edovexper fikeates were qosnbined argbhthkeny goncentrated
adm ni ster Sophorae Radi x extract about 1-15 / kg of
undé&orbduced ghessuTFaat 88 SCeuntihiheSoitrat hecdRads dr;emﬁn?talc tnast of the n-
the present invention to be used as an active

butyll idésitil eaid abater plrareapevitedalit draggaddalilveitived.2 L of water and
manuf act ured consi dering the effective range of

perfBHAEAIRGEYIbER! cRHcEhGRELRSD AN, TRE S ebRIBANBRRY rB6lispended in an
phar maceutical preparations in the formof unit

equdl O\Fﬁmw bP r&iﬁgfédbﬁra@éWLHa Sheh qgs%%l'\i[i%’cﬂ‘ 187 i P OBl Sophorae
an or according to a specializ nmedi cati on
omm.tted [ the supervision of a nedica
Rad%peggaé:flugpgx?\{%%%y the request of a subject. The present
invention will be described in nore detail wth
reference to the foll ow ng exanpl es, however, they

shoul d_not_be construed as |imting the scope of the
ExapplesErdixpesiraeiy om Inhibition of Airway Contraction (in vitro)

To evaluate the inhibitory effect of Sophorae Radix extract prepared in
Preparation Examples 1-3 against airway contraction, experiments were performed
using ablated bronchi as described below and the results are shown in Table 1.
[Method]

A Hartely male guinea pig(400 - 450 g, SLC, Japan) was sensitized by
intravenously injecting 1.5 mL/kg of anti-ovalbumin anti-serum. 48 hrs after the
sensitization, the guinea pig was killed by exsanguinations and then its trachea were
isolated.  Other tissues attached to the bronchi were removed in Krebs-Heseleit
solution and the bronchi were cut out in the form of a ring so that it contains 2 - 3
cartilages. While maintaining bronchial muscles intact, the cartilage parts of the ring
were cut outand connected with thread on both sides and hung in an organ
bath. After stabilization, it was added to induce a maximum contraction by
adding 10 pg/mL of carbachol. The bronchi were washed with Krebs-Heseleit

solution and stabilized. Indomethacin (2 pmoles) was added and the test material
16



Preparation Exanple 1 : Preparation of Sophorae Radi x

extract 250y of Sophorae Radix mnced to a size of
wabwan46810) cm were well m xed and added with 2PCT/BR2005/003522

wat er and then heat-extracted for 5 hrs while

stirring. The resulting filtrate was coll ected and the

rermmant was added with 1.5 L of water and

heat -extracted for 3 hrs. The above two filtrates were

conbi ned and then concentrated to the final vol une of

1.5 L. The above concentrate was added wi th anequa

Nt u f er-saturated n-butyl . al hol . an .
X o el RLECoRBHL o as ke B DG gain 10 wg/ml

| coh fractio s, col] ected and concentrated under .
ovalPuflav ey afet, AaAR “egststh Rt e ton: RAl o @daNis contraction
dry. Afé r nost of the n-butyl alcohol and water are
was golcisbie jca/ COMPRESSARIEERCHORR ipdyucqd By qaabaghohmand OVA.  The
. perforned azeotropic concentration 3 tinmes. The
airwpgse@ntsartiond selexsatien ewae dneasured euatisingl anphpsiological activity
distilled water and then |ysophilized to finally
meaghizg nleSmeh@VIRESRABi0R ACK systen)i conpevider to Rrfepar atinsducer (FT4,
Exanple 2 : Preparation of Sophorae Radi x extract
BioP3apbwstag).Radi x was cl eaned with water and dried. 250g
of the Sophorae Radi x was added with 2 L of 50%v/v)
TablRtihanol sol ution and extracted under reflux for 6 hrs
while stirring The resulting filtrate was collected
and ¥ nt w HHEH' 0/ e o
et ha%%%lé%lgg?i on gﬁg?e%g%? Jaxtr é%?‘{e)%étf g? B%Qﬁgu\sé{ &zfﬂ%acmn (%)

above two filtrat r anbi ned and th
ed t.0 ﬁgz%ﬁzpi\/ol une of 1.5 %2'4The above

ncent r t
g%ﬁ]%aé'ﬁ??rb ’éar’i)%lgladged vyth an equal vol ume of
| Bames/mk g
570N

wat er-saturated n kcohol and perfgﬁ-ﬁed phase

Separation 3 times. 'y n-[butyl _afrcohol fraction was
0.25 mg/mL 48.8

Preparation Example 2

0.5 mg/mL 83.0

0.25 mg/mL - 43.8
Preparation Example 3

0.5 mg/mL 80.6

Positive
Montelukast| 10 pM 24
Control

As shown in the above Table 1, it was confirmed that the Sophorae Radix

extract of the present invention has an effect of inhibiting airway contraction.

Example 2: Experiment on Inhibition of Airway Contraction (in vivo)
To evaluate the inhibitory effect of Sophorae Radix extract prepared in

Preparation Examples 1-3 against airway contraction, experiments were performed
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col l ected and concentrated under reduced pressure at

58 OC until the extract becones dry. After nost of the
wo2ayds1al cohol and water are evaporated, it PEBEKRA@DSH03522

with 0.2 L of water and perfornmed azeotropic

concentration 3 tines. The resultant was resuspended

in an equal volune of distilled water and then

| ysophilized to finally obtain Sophorae Radi x extract

in powder. Preparation Exanple 3 : Preparation of

Sophor ae Radi x extract Sophorae Radi x was cleaned wth

s At S0 S0 P Ry ot

are 1xtraJt:t,ﬁ yn ger reflux for 6 hrs while stirring. The
5 8?@1?3 fflitrate was collected and the remant was
@Q%Ed with 1.5 L of water-saturated butyl al cohol
[Me tion and heatextracted for 3 hrs. The above two
filtrates were conbi ned and then concentrated under
r euEBdtely engler guineas pigfdltit K50 o SkEr dapameveasesensitized by
dry. After nost of the nbutyl al cohol and water are
intraggnposiut imjecting Wasmigddgdofvanti-dvalbumid antitsruands hrs after the
performed azeotropic concentration 3 tinmes. The
sensitizatibhatlie pamengsigspasddinst@rdequdl a delignzaly. In 30 min, the
distilled water and then |ysophilized to final

guin@Rpad RvasopieereatedBfiixjeerihd QOtmg}"k€ %?\gﬁ:xﬂaﬁlﬁ%rﬁﬁ?ea]te, 10 mg/kg

Experi ment on I nhi |t|on of raction (In

of 1anfrfe‘PﬁacT19 P, ‘.‘L%g gg)f :p?%r h%%%u%tuﬁ%goﬁglysge%?gé@@ely. Then,

di x extract pre eparati on

e g O A 5005 B B L By

ul ar,e,,shown in 1. . . : L
instal1€ “whth plethysmometer f%r measuring various respiratory indices and
measured basic airway resistance values. 30 min after the pretreatment, 1% OVA
was nebulized for 2 min in the form of aerosol by preparing a compressed air under

high pressure. Airway resistance was measured for 30 min as an indicator of

bronchospasm.
Table 2
Classification Amount(mg/kg)Inhibition Rate of Bronchospasm (%)
100 30
Preparation Example 1 200 52
400 75
100 40
Preparation Example 2 200 55
400 70
Preparation Example 3 100 35
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[ Method] A Hartely male guinea pig(400 - 450 g SLQ
Japan) was sensitized by intravenously injecting 1.5
wondokg4asi4 anti - oval bumi n anti-serum 48 hrs af PEr/KRR@®5/003522
sensitization, the guinea pig was killed by
exsangui nations and then its trachea were isol ated.
O her tissues attached to the bronchi were renoved in
Krebs- Hesel eit solution and the bronchi were cut out
in the formof aring so that it contains 2 - 3
cartilages. While maintaining bronchial miscles
intact, the cartillage pggts of the ring e cut out
and connected with thread on both sides and hung in an
organ bath. After (st abié' zatipn, it was ded to
i nduce a nmaxi rrumcontrg ion py adding 10 'ng/ nL of
carpbachol . The bronchi were washed w th Krebs-Heseleit
sol OISR _and st abifl i zed? 1 ndopet hacin (2 4ol es) was
added andPHelU e —aTeriar X was added imro organ
bal P9 mi nut e | dter. 40n 5 n, 10 ny/ nl75
ovalbum n{OvVA) —was added—to i nduce—contraction—Rate
of Aaishamn totihe aboie T abies 2c#l wab abefirimedciapahe Sgphorae Radix
contractions induced by carbachol and OVA. The airway
extrawonif rthe tiresentriak extdén dias wﬁeﬂﬁ@ﬁsdﬂi@ﬂilﬂﬁngsdiﬂgaﬁ contraction in a
physi ol ogi cal activity measuring device (MP150, Bi oPAC
sensnga%lﬁin@gpf%ect ed to a force transducer (FT4, Bi o0PAC
systenm). Table 1 As shown in the above Table 1, it was
confirmed that the Sophorae Radi x extract of the
present invention has an effect of inhibiting airway

Exatﬁf}ﬁtﬁ{: %Sci)ieﬁ?nent on Inhibition of Airway Infection

To evaluate the inhibitory effect of Sophorae Radix extract prepared in
Preparation Examples 1-3 against bronchial inflammation, experiments were
performed as described below by utilizing the increase in leukocytes such as
eosinophils to the area of pulmonary bronchi by exposing antigens to a sensitized
mouse and the results are shown in Table 3.

[Method]

A 6 week old BALB/c female mouse (SLC, Japan) was sensitized by
administering 0.2 mL of a mixture consisting of 10 pg of OVA and alum
intraperitoneally at Days 0, 7 and 14, respectively. 8 and 10 days after the last
sensitization, 0.7% OV A was sprayed to the mouse for 50 min in the form of aerosol
by a compressed air under high pressure to induce airway inflammation. 24 hrs
after the induction of the airway inflammation, the bronchialveolar were washed
with 1.5 mL of a phosphate buffer solution. The washed solution was collected and
the number of leukocytes and eosinophils in the washed solution were counted,

respectively. Further, white blood cell infiltration into tissues, tissue impairments,
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Exanpl e 2: Experinment on |nhibition of Airway
Contraction (in vivo) To evaluate the inhibitory
w@bdoeosesof Sophor ae Radi x extract prepared i n PCI/KR2005/003522
Preparati on Exanpl es 1-3 agai nst airway contracti on,
experinments were perfornedas described bel ow by
exposing antigens to a sensitized guinea pig and the
results are shown in Table 2. [Method] A Hartely nal e
gui nea pig(400 - 450 g, SLC, Japan) was sensitized by
intravenously injecting 1.5 ni/kg of anti-oval bumn
[ e t . [ .
etc., g\:;%s ﬁ%gt%ambﬁﬁg?{é%egf V}\fﬁﬁ%@éﬁt Qﬁ% tre'g%]% étgﬂtm% Sﬁ tﬂg l{fﬁg tissues
treated b tin
and *pﬂyb?i el Kl e8! SR et R r%‘ﬁx %inamlsteled
/ ranol.ol .subcutaneously, respectlve y
7'10%{%%7‘1%’(?1?1%% ﬁr?&ﬁsﬁzaﬂ%s pl aced i n Doubl e Chanber
Pl et hysm)gr aph Box(HSE, Germany) installed with
Tablg3.¢ hysnonet er for measuring various respiratory
indices and nmeasur gd basi ¢ ai rway resistance values:
30 niGpsgificationt he p fémpenﬂ(mghkg) hﬂ%iﬂm Redesofsipwhy Bréection (%)
for—2—mmnintheformof—aerosol—by preparing—=a
conpressed air under hi @60 pressure. A rway 2%si stance
WBspardion Feambtyl 30—-A—as—ah—{-hdi-cator—of -
bronchospasm Tabl ¢ 2As4ghhown | n the above sgble 2, it

—was confirnmed thatlthe Sophorae Radix extract of the
present invention has agooeffect of inhibitifpg airway

CPRPLAGDh PRatnPled SpNSLLIzed gul nea pig.

400 50
200 28
Preparation Example 3
400 54
Positive 10 24
Montelukast
Control 40 25

As shown in the above Table 3, it was confirmed that the Sophorae Radix
extract of the present invention has an effect of inhibiting airway infection. While the
effect of montelukast as a positive control exhibits saturation of pharmaceutical
efficacy at a relatively low level without dosage-dependent effect, the Sophorae
Radix extract of the present invention is shown to have sufficient pharmaceutical

effect which is also dosage-dependent.

Example 4: Inhibition of 5-lipoxygenase (5-lipoxygenase, 5-LO) Activity
To evaluate the inhibitory effect of Sophorae Radix extract prepared in

Preparation Examples 1-3 against a leukotriene-producing enzyme, a major cause of

20



10

Exanpl e 3: Experinment on Inhibition of Airway
I nfection To evaluate the inhibitory effect of
wEophosaes Radi x extract prepared in Preparati oPCT/KR2005/003522

Exanpl es 1-3 agai nst bronchial inflammtion,

experinments were perforned as descri bed bel ow by

utilizing the increase in |eukocytes such as

eosi nophils to the area of pul nonary bronchi by

exposi ng antigens to a sensitized nouse and the

results are shown in Table 3. [Method] A 6 week ol d

BAL B/ e hown
astimily SXREUE, G0 F e o ARRRb N TR B ey e
OVA and alun1|ntraper|toneally at Days 0, 7 and 14,
ectlvely 8 and 10 days after the |ast
sitization, 0.7% OVA was sprayed to the nouse for
[h&ﬁﬁﬂﬂwn nin the formof aerosol by a conpressed air

under high pressure to |nduce ai %%E i nflamyati on. %§T d;

hifumpneperiplerrhdlead snorpnylsar gussyts u‘fVF‘Eaﬁ"a tized m

the bronchi al veol ar were washed with 1.5 a
Hank¥hbslphetd sdlt solertionoHBSY rat STHE and aen gddqﬁ mﬁh weghorae Radix

collected and the nunber of |eukocytes and eosi nophils
extratnafidiallpastiad reattfor d5mier € «thealeye mbdpes rradiigonic acid was

Further, white blood cell infiltration into tissues,

addelil 8 e bhSDRAERAL sndt produied Bhdetnete Bt ({EEBY fufr 15 min. The
hemat oxylin and eosin staining in the lung tissues and

amoﬁll&%f tﬁﬁ% ?ré&@éeﬁ%’?ﬁ@ﬁfag 'nQéHsere@B? hRIBEERAghE @6 hssay (EIS)
oral f'y adm ni stered 10 days after t'he | ast
Kit senS|t|zat|on Table 3

in Tag

Table 4
Inhibition Rate of 5-Lipoxygenase
Classification Concentration(mg,/mL)
Activity (%)

0.03 97
Preparation Example 1

0.1 100

0.03 98
Preparation Example 2

0.1 100

0.03 98
Preparation Example 3

0.1 100
* positive control NDGA(Nordihydro-guaiaretic acid) ICs0=87.4 nM

As shown in the above Table 4, it was confirmed that the Sophorae Radix

extract of the present invention has an effect of inhibiting 5-lipoxygenase activity.

Example 5: Inhibition of Phosphodiesterase 4 (PDE4) Activity
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As shown in the above Table 3, it was confirnmed that

t he Sophorae Radi x extract of the present invention
whamemmeses f ect of inhibiting airway infection. PAWKIR2005/003522

the effect of nontel ukast as a positive contro

exhi bits saturation of pharnmaceutical efficacy at a

relatively low | evel w thout dosage-dependent effect,

t he Sophorae Radi x extract of the present invention is

shown to have sufficient pharmaceutical effect which

i s al so dosage-dependent. Exanple 4: Inhibition of

> PPSRRER (BN GRESS SToAT R TR repeed i

eval uate the inh

ere A 9 3 AL A SRR 35 5% e htms
o BB TR RS RT] STE DA SRR SR TR et

peri pheral bl ood nononul ear | eukocyte (PBM.) was
5 stabilized in Hank's bal anced salt sol ution (HBSS) at
37 OC and then added with Sophorae Radi x extract and
[Methiodbwed to react for 15nmin. To the above nixture,
arachi donic acid was added as a base material and
pr bunwed U98ticetls ivemre sBabilikddB4) themiked riobutidh eodi@isiig 50 mM
of thus produced LTB4 was neasured by using Enzyne

Tris-HOLR] 83sRYMIEISpHkizt5) afabloe, %o%%o%&@%dweﬂtf&t ahavien1 pM of
Table 4, it was confirmed that the Sophorae Radi x

(BH]cAMP + cAMP) as a base material were combined together and allowed to

react for 20 min to produce adenosine. The amount of thus produced adenosine was

quantitated by measuring the amount of [3H]adenosine.

Table 5
Classification Concentration (mg/mL) [nhibition Rate of phosphoesterase 4 (%)
Preparation 0.03 78
Example 1 0.1 100
Preparation 0.03 76
Example 2 0.1 100
Preparation 0.03 79
Example 3 0.1 100
¥ positive control IBMX(3-isobutyl-1-methylxanthine) ICs50=20.7 pM

As shown in the above Table 5, it was confirmed that the Sophorae Radix

extract of the present invention has an effect of inhibiting phosphoesterase 4 activity.

Example 6: Antagonistic Activity against Leukotriene D4 Receptor (LTD4)
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extract of the present invention has an effect of
i nhibiting 5-1ipoxygenase activity. Exanple 5:

wo pdvsloadsion of Phosphodi esterase 4 (PDE4) Act i ROT/KRR005/003522
eval uate the inhibitory effect of Sophorae Radix
extract prepared in Preparation Exanples 1-3 against a
phosphoest erase 4, a nmjor cause of asthm,
experiments were perforned as descri bed bel ow and the
results are shown in Table 5. [Method] Human W937
cells were stabilized in the m xed solution conprising

50.,mMM Tri s- and. 5 nM 2 (pH.7.5) at .25 0OC. .
Sobforutsiaie Shblely e of ShRheye Fadhe asagt prepared in
CAMP) as a base nateri al re conbi ned together and
Preparatigdorenpigack-of 86408 M b 1LY pREite AdERIY FruseTRE asthma,
amount of thus produced adenosine was quantitated by
expefisaetisiwieretrasfermnshes desaribepldidergsnsethemugsilis srgnghown in Table
shown in the above Table 5, it was confirned that the
5. Sophorae Radi x extract of the present invention has an
ef fect of inhibiting phosphoesterase 4 activity.
Exanpl e 6: Antagonistic Activity agai nst Leukotriene
D4 Receptor (LTD4)To evaluate the inhibitory effect of
[Meth@RlOr ae Radi x extract prepared in Preparation
Exanpl es 1-3 against a LTD4 receptor, a mjor cause of

gﬁ%ﬂﬁ' re%égﬁ{ri 15B1MSd Wehih AR fp%gﬂgllgga@).s t{;@é&r bpi%ld TREIAYW Hartely

the results are shown iIn Met hod
guinea pig was stabilized in 50 mM Tris-HCI buffer solution (5 mM CaCly, 5 mM
MgClz, 100 pg/mL bacitracin, 1 mM benzamidine, 0.1 mM phenylmethylsulfonyl
fluoride) at 25 °C. Then, Sophorae Radix extract and 0.2 nM [3H]LTD4 were added
to the above mixture and allowed to react. Binding rate was analyzed via

Radioligand binding assay, and non-specific binding was determined by means of

0.1 pM LTD4.  Specific binding rate 85%, Kd 0.2 nM, Bmax 0.24 pmol/mg protein.

Table 6
Classification| Concentration (mg/mL) Inhibition Rate of LTD4 Receptor (%)
Preparation 0.03 78
Example 1 0.1 89
Preparation 0.03 81
Example 2 0.1 89
Preparation 0.03 82
Example 3 0.1 88
* positive control LTD4 IC5=1.12 nM

As shown in the above Table 6, it was confirmed that the Sophorae Radix

extract of the present invention has an effect of inhibiting LTD4 receptor activity.
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LTD4 receptor isolated fromthe pul nobnary tissues of a
Duncan Hartely guinea pig was stabilized in 50 nM
waeiosAO¥BI4 buf fer solution (5 nmM CaCb, 5 nM MyQRCT/K&R005/003522
ng/ m. bacitracin, 1 nM benzam dine, 0.1 nM
phenyl nmet hyl sul fonyl fluoride) at 25 C. Then, Sophorae
Radi x extract and 0.2 nM[3H LTD4 were added to the
above m xture and allowed to react. Binding rate was
anal yzed vi a Radioligand bi ndi ng assay, and
non-speci fic binding was determ ned by nmeans of 0.1 nmM
LTD4. Specific binding rate 85% Kd 0.2 nM Bnax 0.24
prmol /ng protein. Table 6 As shown in the above Tabl e

Exarpld F: AVRS i that the Sophorae Radi x extract of
xatﬁe presetr'ift:sg%vﬁen (lqon has an effect of inhibiting LTD4

ERPSRLLRS L B A S B WSS T ourmat o

Jour nal .of t h col ogy 97, 2005, 79-82) with a
En“‘%? happacolagy | aéh%gn@% WH?‘taI R obmadlifications. pi g (450 ~
50& , SLC, Japan) was orallg adm nistered with a
dr é_garjlemma]fet SHnem Pig A0 SY0 gt Bb, Jape) guasneallpiagiministered
_.was placed in Double Chanber Pl ethysnograph Box (HSE,
with@divagry) 1 ibnsaftdr| the admmigtrationy sthengtieea grig whabiddedad Double
by allowwng a 5 mn of tine for adaptation. After the

CharsbahPletlzgemograph. Biw HSE,] Geanatly nastaRuawa# plethyithometer and
guinea pig for 7 min in the formof aerosol by

stabiiiz@p 8y ABVANE AP RESEOtie fou !b%gtaﬂicﬁ{? RIFRSSHHE %tabgﬁfaﬁon, 0.6M
gui nea pi g was observed continuously by a traine

citricOR&ar wak dyddqonHELElikh FRUENS 7 AEHCEI DY 408 dP R0l by

preparing a compressed air under high pressure. The guinea pig was observed

continuously by a trained observer and the number of coughs induced by the above

spray of citric acid aerosol was measured by using a microphone and a speaker. The

coughs were distinguished from a normal sneeze due to its particular signs such as a

peculiar and high sound with its mouth open, movement of abdomen, and an

instant change in air flow.

Table 7
Drug Dose(mg/kg) Cough Inhibition (%)
CMC 1 123+ 2.6 (N=7)

Preparation Example 1 400 7.8+ 3.7 (N=5) 37

200 10.6+ 2.6 (N=8) 14

Preparation Example 2 400 6.6+ 1.4 (N=9) 47

400 (2h) 8.7+ 2.3 (N=6) 29

Preparation Example 3 400 8.4+ 1.5 (N=5) 32
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spray of citric acid aerosol was neasured by using a
m cr ophone and a speaker. The coughs were

waelt@blongid shed froma nornmal sneeze due to itSPCT/KR2005/003522
particul ar signs such as a peculiar and high sound
with its nouth open, novenent of abdonen, and an
instant change in air flow Table 7As shown in the
above Table 7, it was confirmed that the Sophorae
Radi x extract of the present invention has an
antitussive effect Fxanple 8: Inhibition of A rway

er-responsi yvenessy Si X \ee I p&l e |BALB/ c i ce

E%%k&ﬁ@ggg) wet e sezgitized Vﬂ%%%¥$i teri ng O.%HLL of
a mxture consjstin Oof 1? nglg% gﬁﬁ; nd|al um
intraperitoneally at Days|0 7 % ) re$pect|vé7y. At
8 and 10 days after éhe sensit] zation, respectively,

0..7% OVA Fayed®™ o the M3 min in tH form
Dgftromurhagh

S s 3
aByppreparlng a cong;e5§éd af rjunder tirgh
pressure to induce ®WPrway| hypet 26 Npdlisi yeness. 6The
measur ement of ar rway hyper=responsiveness—was
cohslsbpet imtlae Bhoverdiable 7 pitetvhy sonfjrmptythabahd Sophdtde Radix
Medi cus, Seoul, Korea) while allowing all the mce in
extrachef tHeapriesentfineentimy haeah andfthsivetdifee@nsci ousnesss.

The base val ue for airway hyper-responsi veness used

was the average val ue of measurenents for 3 mn. Then,

the mce were inhaled of nmethacholine for 3 mn at

Exan®@el3; SRAASRoLAH Aiwily HPHORRRBLLAR, LS © oradual |y

reasing its concentration from nmg/ mL to 50

ML g TRASHE St %%ﬂ]f)/ ' mk %ﬂ&? y]apan) were sensitized by

hyper responsi veness

administering 0.2 ml of a mixture consisting of 10 pg of OVA and alum
intraperitoneally at Days 0, 7 and 14,‘respectively. At 8 and 10 days after the
sensitization, respectively, 0.7% OV A was sprayed to the mice for 50 min in the form
of aerosol by preparing a compressed air under high pressure to induce airway
hyper-responsiveness. The measurement of airway hyper-responsiveness was
conducted in a barometric plethysmographic chamber (All Medicus, Seoul, Korea)
while allowing all the mice in the chamber free movements and with consciousnesss.
The base value for airway hyper-responsiveness used was the average value of
measurements for 3 min. Then, the mice were inhaled of methacholine for 3 min at
each concentration of methacholine while gradually increasing its concentration
from 2.5 mg/mL to 50 mg/mL and measured the level of airway hyper-
responsiveness at each concentration, respectively. Enhanced pause (Penh) is known
as a good index showing the level of airway resistance and it is calculated based on
the following equation 1.

[Equation 1]
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at each concentration, respectively. Enhanced pause

(Penh) is known as a good i ndex showi ng the |evel of
Wa@eowayssi£si stance and it i s cal cul ated based PCI/KR2005/003522

following equation 1. [Equation 1] Enhanced

pause(Penh)= [expiratory tinme(Te)/ relaxation

time(RT)-1] X [peak expiratory flow(PEF)/ peak

inspiratory flow(PIF)] During the measurenent of

airway resistance, the average value of Penh is

recorded every 10 sec and it is also indicated in

. . : . Ei 1. i
r = ] )
o P TP oM e R X et

; ' 100 i Al bi y activity agains
exm%t?&ggémlg%@?ggg%ﬁ@@/@%@@éﬂ% | e 9|: OII nhi bi ti olnI of

Ai i Eight to ten week o aseptically )

t e TR Bty s ERakpeite 46y value of P i

i Nt eritoneal Ly .injecting at, Day 1 a m xed sol ution
recor{%ﬁl;‘?asef Y :‘ré 56% a%g% aLQP 1@@3&%&?@% figungs wfernilunimum

hydroxide (fjrst treatnent), and then inhaled with 2%

afgé OWRyN the {ig. g itavyas icontizoadd dhaprtey@ophczee Radix extract of

treatment), and finally inhaled with 3% OVA at Days
the preserd anversdor( t has danr eahibétotry . attieitpi egangte aiesy hyper-

allowed to inhale 1% OVA for the followi ng 6 weeks "at
responsieaneas.s of 3 days and constructed an asth_rra nodel

with induced airway renodeling. In the evening 24 hr

prior to the 3rd OVA inhal ation, the mce were _
adm ni stered once with the extract (SOS) prepared in

Exanf¥1eRaLdib#o R Wik fag RetiGaliigg Wer e adnini stered
twice daily with

Eight to ten week old aseptically treated female BALB/c mice were sensitized
by intraperitoneally injecting at Day 1 a mixed solution consisting of 500pg of OVA
and 1.0 mg of aluminum hydroxide (first treatment), and then inhaled with 2% OVA
at Day 11 using an ultrasonic sprayer (second treatment), and finally inhaled with
3% OVA at Days 21, 22 and 23 (third treatment). The mice were then allowed to
inhale 1% OVA for the following 6 weeks at intervals of 3 days and constructed an
asthma model with induced airway remodeling. In the evening 24 hr prior to the
3rd OVA inhalation, the mice were administered once with the extract (SOS)
pfepared in Preparation Example 2. The mice were administered twice daily with
the extract (SOS) prepared in Preparation Example 2 at the 314 OVA inhalation day
(Day 21, 22, and 23), i.e., one administration at 1 hr prior to the inhalation and the
other administration in the evening of the 314 OVA inhalation day. During the 8-
week OVA inhalation period for airway remodeling, the mice were administered
twice daily. The following assays were used for the analysis of the airway

remodeling.
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the extract (SOS) prepared in Preparation Exanple 2 at

the 3rd OVA inhal ation day (Day 21, 22, and 23), i.e.,
wop@eadisifi stration at 1 hr prior to the inhal BET/ER2@5003522

the other adm nistration in the evening of the 3rd OVA

i nhal ati on day. During the 8- week OVA inhal ation

period for airway renodeling, the mce were

adm nistered twice daily. The foll ow ng assays were

used for the analysis of the airway

renodel i ng. Col | agen assay : Method for quantitative

o RaRe AL TRt o BBt 8RR Do FhEgPLACor tissue
Peri bronchial trichrome stain : Method of identifying

fibrasfe 'evel of fibrosis at the | ower bronchus of

eribronghjal area staining tissues using Masson's
Eri Iégé SHRINg 4138??&4%? MRS UETRENEEL Gablet ool Brperplasin
the_length of the basal menbrane and thus 10 bronchi .
wi t Rerdbicaghiad teiplaysane plain e Mathed cdridentifying dhe tevgh of fibrosis at
value is obtained. The thickness of basal nenbrane
the bewed lwonbhenodfi pesbrarahialgasen iyt etainingditmreterusifg Masson's
150-200 mMmm are indicated in mmand the ratio is

trichreasur edAlly busidhy @recsimilireid ze4 bamge oandhy/ 2€figth of the basal
program In addition, collected lung tissues are fixed

menibrhAE ahdYBHuRr TRbESRKE Syvisio it liRh Made it iRibctdd RAK %htéiﬁrhverage

bl ocks. The paraffin bl ocks were cut into pieces w

vloB DOGHREEIE P B oRaL Y s LU RATRR i
inter%gfla%ﬁﬁetie? olf l‘i%g:QZOByurrhlgéFTesitna;llc%itencg in um and the ratio is measured by
using a computerized image analyzer program.

In addition, collected lung tissues are fixed using 10% formaldehyde solution
and buried in paraffin blocks. The paraffin blocks were cut into pieces with a
thickness of 1.5 um to prepare slides. Thus prepared slides were used for
observation of histological changes in lungs by H&FE staining.

Fig. 2 shows the effect of the extract prepared in Preparation Example 2 (SOS)
or montelukast on airway mucus expression in lung tissues of OV A-sensitized and -
challenged mice. Representative PAS-stained sections of the lungs. Sampling was
performed at 48 hrs after the last challenge in saline-inhaled mice with the
administration of saline (A), OVA-inhaled mice with the administration of saline (B),
OVA-inhaled mice with the administration of montelukast (C), OV A-inhaled mice
with the administration of SOS 50mg/kg (D), OVA-inhaled mice with the
administration of SOS 100mg/kg (E), and OVA-inhaled mice with the
administration of SOS 200mg/kg (F). Bars indicate scale of 50 pm. Bars indicate scale

of 50 um.
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Fig. 2 shows the effect of the extract prepared in

Preparation Exanple 2 (SOS) or nontel ukast on airway
wWOonwas4@xpr ession in lung tissues of OVA- sensi PCTER2@5M03522

- challenged m ce. Representative PAS-stained sections

of the lungs. Sanpling was perfornmed at 48 hrs after

the last challenge in saline-inhaled mce wth the

adm nistration of saline (A), OVA-inhaled mce with

the admi nistration of saline (B), OVA-inhaled mce

with the adm nistration of rmntel ukast (O,

hal ed .mi ce ad t Qn of
sohg 14 e Cetr bt LA KBl Bt
S / and OVA-i nhal ed nice ,
Exarggle ?@b%ﬁ?ﬁ% ftsteiaSh oo mirice (rﬁycufss%grqsvﬁ\fmg{ Zung tissues of
scale of 50 mm_ Bars indicate scale_of 50 _nm Fig.

OV arsenstised sis hebaliRngede nefFe-edhe oflmmb@r et FAxT- PB%‘Hﬁr @ad PAS-

in Preparation Exanple 2 (SOS) or nontel ukast on
negagiveneyitieliad §e1:}s(p;me13@w¢<ﬂ1ua1rbno¢mbloﬂ¢ssme@ cofinted at 48 hrs after the
OVA-sensitized and -chall enged m ce. The nunber of
last PGl ini sadirenichBRSnaded with g adelinatradehl of dahine (SAL+SAL)
i ndi vi dual bronchi ol es were counted at 48 hrs after

OV A ighdlag imieb abitlefigeadirgsdratién onbdlrRd OV 8@ SWIH hOWVReinhaled mice
adm ni stration of saline (SAL+SAL), OVA-inhaled m ce

w1th\’\"c]fllé1 aHﬁﬁnﬁ;@r@u@)hSM ﬁﬁdr&@h&fasts fOVPE-MONTE), OV A-inhaled rmce with
AL), OVA-i nhal'ed mce wth the admnistration of

e ERELUSE, SRR RS T e o v
adwwﬁg@eﬁ%g‘%& jﬁ@?ng& : r(ﬁ}é& %8&}@85 \%Pa%?/ﬁ&e%haled mice with the
admﬁllgl'rgn’?rg’ééatrot égn@%éﬁ@ﬂ?g@[( k&)é% + grsszgg resent it the means SEM
from 6 independent experiments. #, p<0.05 versus SAL+SAL; *, p<0.05 versus
OVA+SAL.

The percentage of airway epithelium staining positively with PAS was
increased significantly at 48 hrs after OVA inhalation compared to the percentage
after saline inhalation (Figs. 2 and 3). The increased percentage of airway epithelium
staining positively with PAS was significantly reduced by the administration of SOS
or montelukast.

Fig. 4 shows the effect of the extract prepared in Preparation Example 2 (SOS)
or montelukast on a-smooth muscle expression in lung tissues of OVA-sensitized
and -challenged mice. Representative immunohistochemical-stained sections for a-
smooth muscle actin of the lungs. Sampling was performed at 48 hrs after the last
challenge in saline-inhaled mice with the administration of saline (A), OV A-inhaled
mice with the administration of saline (B), OVA-inhaled mice with the

administration of montelukast (C), OVA-inhaled mice with the administration of
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from 6 independent experinents. #, p<0.05 versus

SAL+SAL; *, p<0.05 versus OVA+SAL. The percentage of
W@eRoeayesepi t hel i um st ai ni ng positively w th PARCTER2005/003522

increased significantly at 48 hrs after OVA inhal ation

conpared to the percentage after saline inhalation

(Figs. 2 and 3). The increased percentage of airway

epi thelium staining positively with PAS was

significantly reduced by the adm nistration of SCS or

nont el ukast. Fig. 4 shows the effect of the extract

SOSBORRAEATHIOY RANALY M FXAIR bf. 4 ung@{ra%n%g@b%iﬂﬁa s/ kg (B),

hnusc e expr eSSI on I'Sssue

se t.i zed an enge ese V.
and A3 sﬁﬁ‘fsfiofehcsm hst B SO0, SE RO B s i
eatln u Sanpling was perforned at
Sca1e4%f5éfﬂr%ma eIy FF@’“P %ﬁ%”l%hge in saline-inhal ed nice
with the adm nistration of saline (A), OVA-inhaled
mi Big. dishawsrike girripishe sxitent prepeaed HePreppration Example 2 (SOS)
OVA-inhaled mce with the adm nistration of
or mmvelelkaktash (-GnootVmischabrprassion i fumgt tissues of OV A-sensitized
adm ni stration of SOS 50ng/ kg (D), OVA-inhaled mce

and wiltdilehped adiveniThe raata of iofmSAEstARENE /I G1-6Mmboti@Mtluscle actin was
OVA-i nhaled mce with the adm ni strati on of SCS

meadBRHULK UL irs BAES thedical@afieAbe @ sBOnEMhd®eA Smice with the
indicate scale of 50 mMm Fig. 5 shows the effect of

admhﬁ&r%ﬁ ¢ sakkh€ AEQSAE) P@V@F‘fﬂ{dlé’@ X8 PiR t?[ja (a‘a%hs%atlon of

mont el ukast on a- snoot e expression In
sahn%I @v%’%ﬂm}bnos :Iﬂﬁ}aﬁnégc? grgm%n ’Ehc ﬁl | e({]rgfrgstrgn%{f&h ﬂ’é dnontelukast
(OVA+MONTE), OVA-inhaled mice with the administration of SOS 50mg/kg
(OVA+50S50), OVA-inhaled mice with the administration of SOS 100mg/kg
(OVA+508S100), and OV A-inhaled mice with the administration of SOS 200mg/kg
(OVA+50S200). Bars represent the means SEM from 6 independent experiments. #,
p<0.05 versus SAL+SAL; *, p<0.05 versus OVA+SAL.

The area of peribronchial a-smooth muscle actin immunostaining was
increased significantly at 48 hrs after OVA inhalation compared to the area after
saline inhalation (Figs. 4 and 5). The increased areaof of peribronchial a-smooth
muscle actin immunostaining was significantly reduced by the administration of
SOS or montelukast.

Fig. 6 shows the effect of the extract prepared in Preparation Example 2 (SOS)
or montelukast on peribronchial fibrosis in lung tissues of OVA-sensitized and -
challenged mice. Representative Masson Trichrome-stained sections of the lungs.
Sampling was performed at 48 hrs after the last challenge in saline-inhaled mice

with the administration of saline (A), OVA-inhaled mice with the administration of
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measured at 48 hrs after the last challenge in
saline-inhaled mce wth the admnistration of saline

W@ 3LA8ALY) , OVA-inhaled mce with the adm ni stPEI/K&n006#003522
saline (OVA+SAL), OVA-inhaled mce wth the
adm ni stration of nontel ukast (OVA+MONTE), OVA-i nhal ed
mce with the admnistration of SOS 50ng/ kg
(OVA+S0S50), OVA-inhaled mce with the adm nistration
of SOS 100ng/ kg (OVA+S0S100), and OVA-inhal ed mice
with the adm nistration of SOS 200nmg/ kg ( OVA+S0OS200) .

oD, COBAERLo 508 FE ARG SJgan (o) ova-

o SB0E R A BEREA B, SR mie it

e SRS, b MR A G RG  e
The increased areaof of peribronchial a-snooth nuscle

admiesiratiphptineSAmalkady Bargmdiretancaly ofSyged by t he

adm ni stration of SOS or nontelukast. Fig. 6 shows the
ef Figc¥ shbwistibe effectaaftthp espraciepreipardet pBregtaratiotXaamipée 2 (SOS)
2 (SOS) or nontel ukast on peribronchial fibrosis in

or mombgukastsare fibobsiOAhaen sisdicsed QA -sersitttddeage delivikeged mice.
Represent ati ve Masson Tri chrone-stai ned sections of

The tdi€a | o GferibP8ABRiAN GritRforRE §taiiRE Al Iﬂa@aﬂﬁﬁeﬁfbteﬁﬂe& hRing was
| ast challenge in saline-inhaled”nmce with th

meaﬁﬂ@ﬂnbﬁt@atﬂrgnaﬂér Scﬁ t(dﬁ)al & inRalifd gdv‘hﬁ&z Wlth the
tge ey

eadmnlstratlono |ne A-1n mce

adm Iﬁftﬁgt?(g?é %{fﬂ %%glﬁ‘% é?{“%?iééﬁﬂ r@@&éﬁ%& r%%ﬁlce %Safqncﬂe a%ldmmls%ratlon of

salin€ &){][&I]%Aeﬂ’ r&%%—mha?ed mice with the administration of montelukast
(OVA+MONTE), OVA-inhaled mice with the administration of SOS 50mg/kg
(OVA+50850), OVA-inhaled mice with the administration of SOS 100mg/kg
(OVA+506100), and OV A-inhaled mice with the administration of SOS 200mg/kg
(OVA+S0S200). Bars represent mean SEM from 6 independent experiments. Bars
represent the means SEM from 6 independent experiments. #, p<0.05 versus
SAL+SAL; *, p<0.05 versus OVA+SAL.

The area of peribronchial trichrome staining was increased significantly at 48
hrs after OVA inhalation compared to the area after saline inhalation (Figs. 6 and 7).
The increased area of of peribronchial trichrome staining was significantly reduced
by the administration of SOS or montelukast.

Fig. 8 shows the effect of the extract prepared in Preparation Example 2 (SOS)
or montelukast on total lung collagen content of OV A-sensitized and -challenged
mice. The amount oflung collagen was measured using a collagen assay Kkit.

Sampling was performed at 48 hrs after the last challenge in saline-inhaled mice
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the adm nistration of SOS 100ng/ kg (E), and

OVA-inhaled mce with the adm nistration of SOS
wQodanidsgs (F). Bars indicate scale of 50 mm FP@I/KR2005/003522

shows the effect of the extract prepared in

Preparati on Exanple 2 (SOS) or nontel ukast on fibrosis

in lung tissues of OVA-sensitized and -chal |l enged

m ce. The area of peribronchial trichrome staining in

par af fi n-enbedded | ung was neasured at 48 hrs after

the last challenge in saline-inhaled mice with the

shadiyl Nk S Al f gal.lme. (@A i.nhal ad m ce_ .
it LT AARORRT oTeLAf, (BT U M wits ehe
- 1.nhal mc it h the .nj str.ation .. .

BT S RS oA D 3 e emstaion o

mon?ﬁq&%ﬁ@\?{\%ﬁgﬁﬁﬁf@ﬁ&%g%gr%gg%%g% R mAihlis?rg?ilo%dof SOS
( A+SC810%) and OVA-inhaled mce with the _

50mgfisg n{QY A4BOSR0bt O3G-inbalied/ kaice OwadSAbRO@yImiBigtmtion of SOS
represent nean SEM from 6 i ndependent experinents.

100r@}r)1g (Y reSEM100p ende@NVEA-SEMIEd anice Wwitheiherstkninistration of SOS
experinments. #, p<0.05 versus SAL+SAL; *, p<0.05

2000wl SONAMHTDE200Th Basy eepebeme thd ety 8EM rfrefr 6nrdependent
staining was increased significantly at 48 hrs after

expefierita 8 10,00 v 0APSABLSAY ; tNe<GOB A3l €V Aakjane
i nhalation (Figs. 6 and 7). The increased area of of

peri bronchial trichronme staining was significantly
reduced by the adm ni stration of SOS or nontel ukast.

Firfhe %V%ﬁogplé&%i%cﬁﬁg%ﬁt‘g% fnlg?ea%)e(a 's é:ﬁiﬁgarlr?’c%g hE 918ihr}s after OVA
Preparation e (
inhalation compared to the area after saline inhalation (Fig. 8). The increased levels

of lung collageﬁ were significantly reduced by the administration of SOS or

montelukast.

Example 10: Measurement of Cytokines (IL-4, 5 and 13) OVA-specific IgE via
Western Blot Analysis

The concentration of cytokines (IL-4, 5 and 13) in the washed solution of lung
tissues and the concentration of OV A-specific IgE in the serum were measured by
using ELISA Kkit(cytokine: R&D systems, Abingdon, UK/OVA-specific IgE; BD
sciences).

Fig. 9 shows the effect of the extract prepared in Preparation Example 2 (SOS)
or montelukast on IL-4, IL-5, and IL-13 protein expression in lung tissues of OVA-
sensitized and -challenged mice. IL-4, IL-5, and IL-13 protein expression were
measured at 48 hrs after the last challenge in saline-inhaled mice with the

administration of saline (SAL+SAL), OVA-inhaled mice with the administration of
31



10

15

20

or nontel ukast on total |ung collagen content of

OVA-sensitized and -chall enged m ce. The anount ofl ung
w@eolobagsmM was neasured using a coll agen assay RGCT/KR2005/003522

Sanmpling was perfornmed at 48 hrs after the | ast

chal l enge in saline-inhaled mcewith the

adm ni stration of saline (SAL+SAL), OVA-inhaled m ce

with the adm nistration of saline (OVA+SAL),

OVA-inhaled mce with the adm nistration of

nont el ukast ( OVA+MONTE), OVA-inhaled mce with the

sl U b YA aFfegn Pt SR S gHon & Brbifletutcas
OV AT MORT PYEHNES Siiomsriy Tovadsiistafionsgf SO5 s0me/kg

re nt e. ns SEM from 6 i ndependent

(OVéiS@Sﬁ%n yAﬂr,qﬁ%aléé. B0, et s tay adsainisiration 0o SOS 100me/kg
versus QVA+SAL. The | evels of lung collagen were

(OVAREPSAQ) anidRViA-idmled mice Agith the afiminisbpianeh @B Wmg/ kg
conpared to the area after saline inhalation (Fig. 8).

(OV AmEOSRAL0)e aBeslltsewetessivfilal im§ indépeagemt weperiments.
significantly reduced by the adm nistration of SOS or
nmoWestewk dddt aflgsipl revédled Mhasloveest 1108, Ty6pkhddE-13 protein in
(I'L-4, 5 and 13? OVA-specific I gE via Western Bl ot

lungARBhysWerd NRréaRaeNFigbAMy af 48 WOkHAES VA IntthlatRor@BSimpared to
13) in the washed solution of lung tissues and the

. ' o e .
the 160816 SftkF ?%irférinﬂgla I(g%e‘@t'](’}?e erEeldﬁ,gc:l 1‘%@?@ g{/ ﬁ@g&‘n’g?ﬁ)kmes were

measur ed by usi ng cyto

signiﬁ%lq@)q %Iducléﬁ/b%' SRRl id 06 5B ot hEMERRast.

Example 11: Toxicity Test on Repeated Oral Administration in Rats

Toxicity tests with repetitive administration were performed using six week
old specific pathogen free (SPF) SD rats as follows.

Sophorae Radix extract prepared in Preparation Examples 1 - 3 were
suspended and administered orally in the amount of 2 g/kg for a period of 2 weeks
to rats. Each group contained six animals.

After the administration, the mice were observed with respect to their death,
clinical symptoms, change in body weight, hematological and hematobiochemical
tests were performed. The mice were then autopsied to examine any abnormalties in
their abdominal and pectoral organs with naked eyes. The results showed that all
the mice survived and there were no particular signs in terms of clinical symptoms.
Further, there were no significant findings in toxicity test in hematological and

hematobiochemical tests as well as in autopsies.
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Fig. 9 shows the effect of the extract prepared in
Preparation Exanple 2 (SOS) or nontel ukast on | L-4,

WO Roob/04@mnd | L-13 protein expression in |ung tiBCUER2E/003522
OVAsensitized and -challenged mce. IL-4, IL-5 and
I L-13 protein expression were neasured at 48 hrs after
the last challenge in saline-inhaled mce wth the
adm ni stration of saline (SAL+SAL), OVA-inhal ed m ce
with the adm nistration ofsaline (OVA+SAL),
OVA-inhaled mce wth the adm nistration of

nmont el ukast, ( OVA+ -inhaled mice with th

R elEatt 7S GorbER S Hge (VRPN BRAF o gy Present
. mce with the admnistration of S ,,100nq/kg_ ,
inventigA+sGE$a(9) maa@sfaalovf:\mnﬁa%aohﬁes@ gAY {tREICity in rats up to the

adm ni stration of SOS 200ngy/ kg ( OVA+S0OS200). Results
dosageref 000 ngr'kgn 8 i ndependent experinents. Western

bl ot anal ysis revealed that levels of IL-4, IL-5, and

IL-13 protein in lung tissues were increased

significantly at 48 hrs after OVA inhal ati on conpared

Forth@ldtith Eeyapte BiPepataidmef Tabtati on (Fig. 9). The
i ncreased | evels of these cytokines were significantly

r egﬁ%ﬁ‘@ra@y ReiBx aeiriétS ofakhe n&fﬁseﬁ@n@’énﬁ@ﬂt Qlitkkagie following
Exanpl e 11: Toxicity Test on Repeated O al

comﬁggiit SGYAL 8l BR ) IOl F¥r LGS Sad’ﬁfrﬁstﬁ@b@(% Iy ViEsing wet
mn d ol d

istration were performed using six wee
speci fic .pathogen free PR). SD rats as foll ows.
grargﬁﬁiﬂcarg 3%dl§é§i%%g%§l€$18’8tméfié’8 red in Preparation
Exarrp}]é)%i 1 - 3 were suspended and adm nistered orally

[Compostiondount of 2 g/kg for a period of 2 weeks to

rats. Each_group contained six aninals.
Sophorae Rgdix ICe):x’crac’c 250 mg, light anhydrous silicone dioxide 10 mg,

magnesium stearate 2 mg, microcrystalline cellulose 50 mg, sodium starch

glycolate 25 mg, corn starch 113 mg, adequate amount of anhydrous ethanol.

Formulation Example 2: Preparation of Ointments

Sophorae Radix extract of the present invention with the following
composition was formulated in ointments.
[Composition]

Sophorae Radix extract 7 g, cetyl palmitate 20 g, cetanol 40 g, stearyl alcohol
40 g, isopropyl myristate 80 g, sorbitan monostearate 20 g, polysorbate 60 g, propyl
parahydoxybenzoate 1 g, methyl parahydoxybenzoate 1 g, adequate amount of

phosphate and purified water

Formulation Example 3: Preparation of Injectables
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After the adm nistration, the mce were observed wth

respect to their death, clinical synptons, change in
whoay/ovesight , hemat ol ogi cal and hemat obi ocheni PEI/KRe®5603522

were perfornmed. The mice were then autopsied to

exam ne any abnornalties in their abdom nal and

pectoral organs with naked eyes. The results showed

that all the mce survived and there were no

particular signs in terns of clinical synptons.

Further, there were no significant findings in

t %ﬂﬁdrﬁet R%HD& NeREfERt f Of eczén?ﬁ%?r Por 2 (9# O&J%&{“ #2 following

test's as wel as in aut opsi e

Com%@éﬁlbﬁ% fo%ﬂﬂétjaﬁ 1§%§Q ?Es Radi x extract of t he

esent 1 nvention is material which does not

any toxicity in rats up to the dosage of 2,000
[Corr%&%(goﬁ],:or mul ati on Exanple 1: Preparation of Tablets

So rae i.X extr of the resent i nvention with
St i eSRneast pi e TR0 e DA HH Mg, injectable

) &or or al adn1n|strat|on by usi ng wet granul ati on and
distilied, wprtetniPAd 7@ met hods. [ Composition] Sophorae Radi x
extract 250 ng, |ight anhydrous silicone dioxide 10

ng, nmagnesium stearate 2 ng, mcrocrystalline
cellul ose 50 ng, sodiumstarch glycolate 25 ng, corn

Fornsilatioh Exbinpie 4: Reesurationaflopicdll Agedrygdr ous et hanol .
Formul ati on Exanple 2: Preparation of QG ntnents

SEiphoage RRANN QXFRET oPf theN HrBEcte MvddMRNWAR Whé N following
the foll ow ng
compositions was formulated in topical agents.
[Composition 1]
Sophorae Radix extract 0.3 g, sodium polyacrylate 1.3 g, glycerine 3.6 g,

hydroxy aluminum 0.04 g, methyl parabene 0.2 g, water 14 g.

[Composition 2]
Sophorae Radix extract 0.6 g, propylene glycol 1.6 g, liquid paraffin 0.8 g,

isopropyl myristate 0.4 g, acrylic adhesive 1430g, water 16.4 g.

Formulation Example 5: Preparation of Troches

Sophorae Radix extract of the present invention with the following
composition was formulated in troches.
[Composition] |

Sophorae Radix extract 1 g, white sugar 50 g, gelatin 3 g, glycerine 10 g, acacia

gum 1 g, adequate amount of water
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conposition was fornulated in ointnents. [Conposition]

Sophorae Radi x extract 7 g, cetyl palmtate 20 g,
w@edaneds140 g, stearyl al cohol 40 g, isopropylPCT/KR2005/003522

nmyristate 80 g, sorbitan nonostearate 20 g,

pol ysorbate 60 g, propyl parahydoxybenzoate 1 g,

nmet hyl parahydoxybenzoate 1 g, adequate anount of

phosphate and purified water Forrmul ati on Exanple 3:

Preparation of I|njectabl esSophorae Radi x extract of

the present invention with the foll ow ng conposition

F tik Bad L Conposi ti on] Sophorae
oraila lf%%'gfé%d%&qﬁg%@n@%ﬁ%%ﬁ“f%o my, Na2HPO4 25 ny,

[ D] I | St il £ 2,970 Fornul ati on -
Soplidh€ KaB8, Exil b BudbF bl e RS samposition was
¢ %@di .extract of the present invention with the

OTTI} ‘T‘Jﬁeé\ﬁpﬁﬁr@?ﬁmosi tions was formulated in topical

agent.s.. [ Conposition 1] Sophorae Radi x extract 0.3 g,
Klﬂ%%ﬂ$ﬂﬁ?bolyacrylate 1.3 g, glycerine 3.6 g, hydroxy

al um num 0. 04 g, nethyl parabene 0.2 g, water 14 g.

[ Conrdugne iRadiz]ex&meh @r gesaRabianin k8 rgacsugae2yd g, glycerine 8.0 g,

propyl ene glycol 1.6 g, liquid paraffin 0.8 g,
flavor 0.04 g, ethanol 4.0 g, sorbic acid 0.4 g, adequate amount of distilled water

INDUSTRIAL APPLICABILITY

As stated above, the Sophorae Radix extract of the present invention, unlike
the conventional synthesized pharmaceutical drugs which have shown effective
only in limited cases of respiratory diseases model, have exhibited excellent
pharmaceutical efficacies in overall respiratory diseases model. That is, the
Sophorae Radix extract of the present invention has excellent effect of inhibiting
airway  contraction,  respiratory  infections,  5-lipoxygenase  activity,
phosphodiesterase 4 activity, airway hyper-responsiveness and airway remodeling;
antagonistic activity against leukotriene D4; and antitussive effect, thus being useful
for prevention and treatment of respiratory diseases, such as asthma, acute and
chronic bronchitis, allergic rhinitis, acute lower respiratory infections (bronchitis,
bronchiolitis, etc.), acute upper respiratory infections (sphagitis, tonsillitis,
laryngitis).

All documents mentioned herein are fully incorporated herein by reference in
their entirety.

While the invention has been described with reference to specific

embodiments, modifications and variations of the invention may be constructed
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i sopropyl nyristate 0.4 g, acrylic adhesive 143Qg,
water 16.4 g. Fornmul ati on Exanple 5: Preparation of
wae@ehesi165ophor ae Radi x extract of the presentPCT/KR2005/003522
invention with the foll ow ng conposition was
fornmul ated in troches. [Conposition] Sophorae Radi x
extract 1 g, white sugar 50 g, gelatin 3 g, glycerine
10 g, acacia gum 1l g, adequate amount of
wat er For nul ati on Exanpl e 6: Preparation of Syrups
Sophorae Radi x extract of the present invention with
witht 8€pdrinkoMbAg
[é%%p03|t|on]ﬂ§gph rég!ggﬁﬁeégégégg; 5?%;&?%%%%?R§hefoﬂomnng
clain®s.8 9. sugar 25.4 g, glycerine 8.0¢g fIavor 0. 04 g,
ethanol 4.0 g, sorbic acid 0.4 g, adequate anount of
distilled water | NDUSTRI AL APPLI CABI LI TY As stated
above, the Sophorae Radi x extract of the present
i nvention, unlike the conventional synthesized
phar maceuti cal drugs which have shown effective only
inlimted cases of respiratory di seases nodel, have
exhi bited excel | ent pharmaceutical efficacies in
overal |l respiratory diseases nodel. That is, the
Sophorae Radi x extract of the present invention has
excel l ent effect of inhibiting airway contraction,
respiratory infections, 5-1ipoxygenase activity,
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phosphodi esterase 4 activity, airway
hyper - responsi veness and ai rway renodeling;
w@nitanemsisti ¢ activity agai nst | eukotri ene D4; PENER2005/003522
antitussive effect, thus being useful for prevention
and treatnment of respiratory di seases, such as asthmg,
acute and chronic bronchitis, allergic rhinitis, acute
| oner respiratory infections (bronchitis,
bronchiolitis, etc.), acute upper respiratory
infections (sphagitis, tonsillitis, laryngitis). Al
docurments mentioned herei grgffsful 'y incorporated
herein by reference in their entirety. Wiile the

Whalt WEbé P14 .been described with reference to
Elspem %gﬂgﬁggépnents, nodi fi cations and vari ati ons of

t ' £, ] e constructedw th departing from i

1. A BELEIGAT Y R R SREOR e PR FopiERgry diseases
followng claing,Cainms What is to be clained is: 1. A

a”“%ﬂ%?ﬁﬁ%ﬁ%??@%#a g iasE aHr petiYs BIBTEHENtE r eat ment  of
respiratory di seases conprising Sophorae Radi x extract
as an active ingredient. 2. The pharnmaceutical drug
according to claim1, wherein said Sophorae Radix

2. Thaphasmareutinad phugdatsprding s tclaigy $Sppriceraim Raidi Sophoine Radix
wat er or an al cohol solution followed by purifying

extragt ishpmpeed Sataxteiceing| Suplgias Radic it wakerdoN @ RRGRO] solution
solvent. 3. The pharmaceutical drug according to claim

folloWed\dyeperifyiBa e tISARMGE RuRAEH Xovwdrh8€ hldoboPHLRALRPORY solvent.

extracting Sophorae Radix with water or
wat er - sat ur at ed | owgr ade

3. The pharmaceutical drug according to claim 1, wherein said Sophorae Radix
extract is prepared by extracting Sophorae Radix with water or water-saturated low-

grade alcohol or a nonpolar solvent followed by purification using the same.

4. The pharmaceutical drug according to claim 2 or claim 3, wherein said low-grade
alcohol has carbon atoms of from 1 to 6 and said nonpolar solvent is ethylacetate,

dichloromethane, chloroform, carbon tetrachloride or methylethylketone.

5. The pharmaceutical drug according to claim 1, wherein said respiratory diseases
are asthma, acute or chronic bronchitis, allergic rhinitis, acute upper respiratory

infection and acute lower respiratory infection.

6. The pharmaceutical drug according to claim 1, wherein said respiratory diseases

are caused by airway contraction, respiratory infection, 5-lipoxygenase,
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al cohol or a nonpol ar solvent followed by purification
using the sane. 4. The pharnmaceutical drug according
WO e0o6lo&ism 2 or claim 3, wherein said | ow gr adePei/Bah@is/003522

has carbon atons of from1l to 6 and sai d nonpol ar
solvent is ethylacetate, dichloronethane, chloroform
carbon tetrachl oride or nethyl ethyl ketone. 5. The
pharmaceuti cal drug according to claim1, wherein said
respiratory di seases are asthma, acute or chronic
bronchitis, allergic rhinitis, acute upper respiratory
' 2t d ng acy 0 . ' | nf.ect |- 6. .

pPhodH e et P e e Spek SERlcBh ke TLET iRy sepodeling,

L d respir L i S es are caused by airway

teukgBehe 08 Pl PRV BRAREE nf oot o,
5-11 poxygenase, phosphodi est erase 4 ai rway
hyper - r esponsi veness or airway renodeling, |eukotriene
D4, and antitussive effect.
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