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

I NVENTI ON Thi s invention relates to Sophorae
Subprostratae Radi x extract useful for prevention and
treatnment of respiratory diseases. This invention al so

SEPAABAL SUBPRUMANRCAH RAMNX EX IRACTHOR PREY EBOFION AND
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excellent effects Iin preventing alirway contraction,
respiratory infection, 5-1ipoxygenase,
phosphodi est erase 4, airway hyper-responsi veness or
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an antitussive effect. BACKGROUND OF THE | NVENTI ON
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lewlpitigne A 2o iyl gsthaydng gaiandityeshv aeféestt s synpt ons have
been prol onged. Respiratory obstruction as one of
characteristics of asthma occurs via 3 steps:

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 show 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 of developing




i.e., contraction of bronchial snooth nuscle, tylosis
of pul nonary nucosa, and accumnul ation of sticky nucus
in bronchi and bronchioles. O them contraction of

bronchi al snooth nuscle is rather easily recovered. In
the attack of extrinsic(allergic) asthma, it is known
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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
form, etc.), leukotriene antagonists (montelukast, pranlukast, zileuton, etc.), anti-

allergic drugs ( cromolyn disodium, ketotifen, etc.) and the like.




bronchitis. The nost frequent cause of bronchitis is

due to infection with bacteria, viruses, fungi and

the |ike. People who normally not infected with the
above pathogens can be infected when their systemc

i mmune system gets weakened. Allergic bronchitis can
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chronic asthma, it results in swelling, tylosis and
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are coughs and phlegm If the cause of bronchitis is

ocHEId 0 d dHeBELH Smulfialen &f denideme] Qs ieale @Rfbr due to a
chest pain, whereas if it is due to extrinsic
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entails synptons of sudden continuous coughs, rel ease
pidfifeRatlRl 9BroRRHMnCs Gk €@lilmonary 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
room temperature and administer a small amount of codeine, atropine, ephedrine,

antihistamine agents, and the like. Use of steroids or theophyllines for treating

infections is not satisfactory.




nasal mucus, stuffy nose, heavy head, rel ease of

tears, and the |like. Wien the synptons are simlar

but the allergens are not identified it is coryza
vasonotoria. For exanple, the above synptons nmay occur
when body tenperature is tenporarily lowered in the
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respiratory infections. \Wen nasal cavity, pharynx,
madidting theriritial watticependang teyween 7 nPéotiediteewing s@asebto an

are called by their respective organ names. However,
anlgen ainlethe post reaction occurring 4-8 hrs thereafter. The initial 1‘eacti0n 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.

There are various respiratory infections due to such as pyogenic bacteria,
special bacteria (Mycobacterium tuberculosis, Corynebacterium diphtheriae,

spirochete, etc.} viruses, fungi, and they are also divided into acute and chronic

respiratory infections. When nasal cavity, pharynx, and larynx are independently




above organs are infected as a whole they are called
as upper airway infections, and a representing
exanpl e is upper airway di sease. Besides, in the event
of infections due to special bacteria or fungi, they
are also frequently called as upper airway
infected ticutibeises arappled By thwiyreshqphthergaaamanisp deswaidi Wakien the
candida and the |ike. As stated above, respiratory
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important roles and other therapeutic drugs are also.
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bronchodi | at or drugs such as 5
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.

Third, in major drug therapies, anti-inflammatory agents, agents that inhibit
respiratory contraction, bronchodilators, agents that inhibit respiratory release play
important roles and other therapeutic drugs are also commonly used in combination.
For example, anti-histamine drugs, anti-cholinergic drugs, beta 2 receptor agonist,

steroids, leukotriene D4 receptor antagonists, phosphodiesterase 4 inhibitor of

theophyllines are commonly used. Nevertheless, bronchodilator drugs such as




anti-cholinergic drugs, beta 2 receptor agonist, etc.,

are not effective in treating inflamuation but they

sinply alleviate the synptons. Therefore, |ong-term
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Further, there appear to be many causes for respiratory diseases such as
asthma, bronchitis, allergic rhinitis, acute lower respiratory infections(bronchitis,
bronchiolitis, etc.), acute upper respiratory infection(tonsillitis, pharyngolaryngitis)
but they are treated only for temporary release, and there is usually a problem of
recurrence of the diseases after treatments. Therefore, prevention and treatment of
respiratory diseases has been raised as one of the most important tasks to fulfill in

medical science and the development of a novel therapeutic drug for the

fundamental prevention and treatment of respiratory diseases is in urgent need.




Sophor ae Subprostratae Radi x of the present invention

to be used as a crude drug is a shrub with a hei ght

of 1-2 m It has about 2-5 cylindrical roots with

yel |l owi sh brown color. Its stemhas a cylindrica

shape, has a groove on the surface and is densely
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Repibesendct anrapdatoly diseatyimstnodobearespliedielr y di seases
conpri sing Sophorae Subprostratae Radi x extract

SUMMARY OF THE INVENTION

The inventors of the present invention have conducted extensive efforts to
develop a therapeutic drug effective in treating respiratory diseases, and as a result,
have discovered that Sophorae Subprostratae Radix extract has excellent activities of
inhibiting  airway  confraction,  respiratory  infections,  5-lipoxygenase,
phosphodiesterase 4, airway hyper-responsiveness and airway remodeling;
antagonistic activity against leukotriene D4; and antitussive effect. Therefore, an

object of the present invention is to provide a therapeutic drug for prevention and




as an active ingredient. BRI EF DESCRI PTI ON OF THE
DRAW NGS The af orenenti oned aspects and ot her features
of the present invention will be explained in the
foll owi ng description, taken in conjunction with the
acconpanyi ng drawi ngs, wherein: Fig. 1 is a graph
trabaehing fteherabivedibeanes tdrepading\@yplinype fub@spoatse Redizssctract
[ SAL: saline, OVA: oval bum n, SCS:. extract prepared
aslaf aPERPRAEAldien. Exanple 2]; Fig. 2 A-F are pictures
showi ng the effect of the extract prepared in
Preparation Exanple 2 (SOS) or nontel ukast on airway
mucus expression in lung tissues of OVA-sensitized
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-challenged mice; Fig. 4 A-F are pictures showing the
beafexplatinegf 1phgheepHaringn dsparsyry nfakpr eifacaiiBRiEK affhe the
2 (SOS) or nontel ukast on a-snooth nuscl e expression
acrempamyng diaggngs wderavA- sensi ti zed and -chal | enged
mce; Fig. 5is a histogramshow ng the effect of the
ext rkigtl prepapleshowinPriepdical drothe akExayplyee2rebB308jvearss [SAL:
nont el ukast on a-snoboth nuscle expression in |ung
salih& ENeS: QhlbueMA; SBR Skirhd el mahapdrengetkatisie2]; Fi g.
6 A-F are pictures showi ng the effect of the extract
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nmont ef'ukast on peribronchial fibrosis in lung tissues
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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;

Fig. 5 is a histogram 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;

Fig. 6 A-F are pictures showing the effect of the extract prepared in
Preparation Example 2 (SOS) or montelukast on peribronchial fibrosis in lung tissues

of OV A-sensitized and -challenged mice;
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chal l enged mce; Fig. 8 is a histogramshow ng the
effect of the extract prepared in Preparation Exanple
2 (SOS) or nontelukast on total |ung collagen content
of OVA-sensitized and -challenged mce; and Fig. 9 is
a result of Western blot show ng the effect of the
ext riagt7 ip e épasgdm showiigpeharcéfectan tHexamakep2p80O&E) Posparation
nont el ukast on IL-4, IL-5, and IL-13 protein
Ex@¥iples 8(08) dr indritBlg khdt $nURS00E idMAz IRBSIstJf TBOA 8Rkitized and -
-chal | enged m ce. DETAI LED DESCRI PTI ON OF THE
chhNVENTLEN. I n one aspect, the present invention relates
to ophorae Subprostratae Radi x extract wuseful for
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excel lent effects of inhibiting alrmay contraction,
andegllPAgst Pt i ons, 5-1i poxygenase activity,
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useful for prevention and treatnent of respiratory
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ronchitis, allergic rhinitis, acute lower respiratory

|nfect|on(bronch|t|s bronchlolltls etc.), acute
upper respiratory |nfect|on(sphag|t|s tonsillitis,

t t
Délf‘[\i/L:@ b'jhipﬁﬁg g@ﬁ‘blﬁ Tlgll‘is I&ﬁ@%ﬂ(’?ﬁggr | ?‘é:”m'sfﬂohsof

mRr.epar hor ae ro xtra

I Bt BT p R B iE Ry JOP D oF S BR P fipe fadixgrtract

1) Crude Sophorae Subprostratae Radjx is extracted via
uselaf fRixPISyeRIIMEhBsReny Oof sespiFatoreiseatesyliy dotagr agiect, the

al cohol solution wth reference to the weight of
préphorwention relates to a pharmaceutical drug comprising Sophorae

Subprostratae 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 prevention and treatment of respiratory diseases such as
asthma, acute and chronic bronchitis, allergic rhinitis, acute lower respiratory
infection(bronchitis, bronchiolitis, etc.), acute upper respiratory infection(sphagitis,
tonsillitis, laryngitis) and the like.

The present invention is described in further detail hereunder.

The method of preparing Sophorae Subprostratae Radix extract according to

the present invention is as follows.
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Subprostratae Radix and then filtered. The remant is
extracted again by adding about 4 to 7 tinmes of water

or an al cohol solution with reference to the wei ght of
the conbi ned Sophorae Subprostratae Radi x, foll owed

by heating, and then filtered. Thus obtained two

fi 1t arede Sopthotaibpechti Q@R AR isaRtadtid tRMedux By udifg about
filtrate obtained in the above step 1) undergoes phase

7 (58P Fndlsic® Wal: or U laRGhaNoR ARl wRAITRUS N to the we1ght of Sophorae
wat er - sat urated | ow grade al cohol or a nonpo ar

Su%?l g‘gfae 6%{‘}% ta%? r}];}%g %gtbfetdr FHEJMALE i r&%gt a%gﬁsﬁy L8ding

ove concentrate un

zeptropic concentrat i
BPFEEL Pﬁmes PEPSGRbh B aRr ol V?lﬁ%l%?%%‘fez\xeflw o e
the co ntra obt ai n d i n_the ve step 2), .
COpRiEs) %i&%@%@&h‘% ag i, éalwetﬁ%sdwa tigh 0ak dien e
is then placed under |yophilization. Mre
Thag @brameeiaFMOyfﬂtrﬁﬁéa@rqog}m%ﬁd tegeibier amelpttsree
Subprostratae Radix is added wth water or an al coho
sol W) ilhn famatearbitainet edthenatere sehl Yxurklergods pbads depagation by
wherein the amount of water or an al cohol solution is
usprigedreehll ymalaubf Wated-sd@rdtbdrisy Wrdde alé@ioBbEaG@npOlat BEvent
wei ght of crude Sophorae Subprostratae Radi x. Then,

antiNBerBRAVE - RX LR rbSudelilh L@l at Blesd it trate is t hen
added with about 4 to 7 times of water or an al coho

sol ufi-fan ‘:%%J% Ecﬁfc@ﬁt‘?&‘c@%x&% d%cl%@ EIY]%gtgg%lc OJonEJHi-‘ra%Hg% pdding

Soph rae S prostratae reextract
h filter nbln Vi ousl
gyt 27 Roe%ﬂs freh bl P8 rh"e”reby PREPES ¥ by Sl F bR Ebnerate
eff Here, if t nount oo little
obfgin leﬂ VS taR b LPUPERY SKERe F%aﬂﬁ"ﬂbeqaﬁ PPy water

t he solublllty of the resulting extract thus
anddethenglasgd vrderdxephititation. efficiency, whereas if the

amount of water is in excess it wll increase the

anouvieregipecifiGallyo thegmigiealaredrhBiphand $uberestrapel Badix is added

solvent to be used in the followi ng purification step
withuatddeir ag albodobsudnti@ahndadraatesioutdrl se@hvaohandbitng wherein

pr obl em
the amount of water or an alcohol solution is preferably about 7 to 10 times with
reference to the weight of crude Sophorae Subprostratae 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 the weight of the crude Sophorae Subprostratae
Radix, heated, reextracted for 2 - 5 hrs, filtered and combined with the previously
obtained filtrate thereby increasing the extraction efficiency.

Here, if the amount of water is too little it cannot provide efficient stirring

and also lower the solubility of the resulting extract thus decreasing the extraction

efficiency, whereas if the amount of water is in excess it will increase the amount of
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In the present invention, the extraction consists of

the first extraction and the second extraction. Wen

a crude extract is produced in bulk it usually

contains a |arge anmount of water content due to the

crude drug itself although filtration is perforned
loRfdrh@d gBdHY andhies BHQFRar Joi@npEEBELHed IAVBOEIIRAVIRE @UBHtSion

the relatively low extraction efficiency obtained by
stdgBuf bEiRE uBXnBAEdaP B PRLY raidd a_‘?ﬁgaﬁﬁ%ﬁvob?enﬁ.!” ther

tudy on the extraction efficiency by the inventors

of t[lﬂ%h@{n%% tmxlreﬂl\{%p,t th %éﬁ-g&}@dco%&%f tR%irst 9%-Rbn LAE the

total extract s obtalined by the second extraction,

whi ch sugge that .additional extractigns of re. .
sef e EURE Ry WREr Acrrdncrchor Prrebbsd & g FraffP tSnumins o

uneconom cal . The extract obtained by the first %.d o
langR TR B Y T SetPRnduado dhanriaidealigbdtsed alfongh, ﬁ'a?tm is

concentrated and then purified to get rid of .
pegfonmee sHaigntiynpbetefaresthe yupseat inyspberipnevents the relatively low

pol ysaccharides, fatty acids and the like. In the
expresendtficievenibtaned b ehe fri{ dxtattdon enlpddedditidnha &nrther study

equal anount of | ow grade al cohol or a nonpol ar
orS@k\eRfAkctiod ofREEAQGTHN PRABCBERA Alld Preséht-inderitioABBRowed about

t hereby obtaining solvent fraction while separating

801-PYW ditth€Rotalldhfat 18 ¥BHERE Hythe bQUNILAUR tiBhCONRKh Suggests that
i ncl ude al cohol having carbon atonms of from1 to %,

ad@lﬁt?grﬁi{ %9!1%(%% yolf r@(!) oﬁl%\’ S &%p)é!dir?étféﬂhglnotoﬁecieéggfr Ry I.also
al cohol". anpl es of nonpolar solvents are

etq¥lacqtape, di chl oronmet hane, chloroform carbon

UNEE AT ori de or met hyl et hyl ket one. Wien the ampunt of

the | ow grade al ¢cohqgl or the nonpolar solvent is |ess .
t haant%fr%thh%ec? by thedffrat 3q %‘FF%‘?%“B@&HE‘E&%‘S agpiafeg) adgve is
due to the presence of inpurities such as fatty acids
filemetl, tchneentrAked sindgthen @ér}égﬂgm pet rehpingndsesspa imrdigs such as
effectively and al so the extraction efficiency on the
praginsy eoiysgrcadiidsst sathe ecide sindethat likeelly thovpredems ibveintign, the
not efficient. The fraction of a |ow grade al cohol or
filgaRQHpAHAT wiblaveqtalobhaimed I@s gaadeesddht! Ofa hitepckd@uRent to

phase 11 separation is concentrated under reduced
pRfcBSS Ph&edepafdtion 69 -Cy tOMEL MY ELY BBtaBBhY 8Blvent 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
alcohol. Examples of nonpolar solvents are ethylacetate, dichloromethane,
chloroform, carbon tetrachloride or methylethylketone, When the amount of the low
grade alcohol or the nonpolar solvent is less than that of the filtrate it often produces
granules due to the presence of impurities such as fatty acids and thus the phase
separation cannot be performed effectively and also the extraction efficiency on the

active ingredients becomes relatively low thus being not efficient. The fraction of a

Jow grade alcohol or a nonpolar solvent obtained as a result of the above phase
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remaining in the specinmen. Thus obtai ned concentrate

under goes azeotropic concentration 2-3 tines with

about 25-50 times of water with reference to the total

wei ght of the concentrate, and then uniformy

suspended by addi ng an equal anmount of water. The
sefBdafiof 8asatertfatdian{dE BdGeApeBEI0 AL 50 CAITCRBLE@b OtheisSlvent

to effectively control the content of the renmining
reh@WiR &g 1) GBRGeh N I ChbthRedS BorlcB@rat®Xth@GEo@f abfropic

crude"drug as a raw material for a pharnmaceutica

co&ééé}gi;?ﬁg#{ rziﬂ gﬁtss G016 S8 38500 m ROBNQL %g w(?tl)‘xb&%é%éﬁg!eatib ﬁ[ﬁe total

resent 1nvention can t al ned,
addj t | to the above-gentioned.net hod,. by, extractin
wiipbhof B sPnichel 265, Pa: wlRRoW Srae st Coh srBR 4f Sauet
nonpol ar sol vent followed by urification. Exanples .
anguilt vy yetede Ths eb%fau@awﬁd)ﬁ a%rfglnesﬁ GZCPERR éOB%r‘T\E‘SHOH is to
atoms of from1l to 6, preferably butyl alcohol
effselbpaly canted ot congintios Hpr ispipiniag &onsrade Bicanpl iegrderto use the
nonpol ar sol vents are ethyl acetate, dichloronethane,
extdat-tonf ofiornnle dardore ravetrgcihl for k gbapnaceutical drug.
nmet hyl et hyl ket one. Thus obt ai ned Sophor ae
Subpragicr aha extriad bk Septioracsubpneargoctadit yopligréseat indBntion
and then final extract is obtained in powder form

cahbeS obtaRl, BXha@Ebn thase QFE0L-hRALAGE MEtHdde ByOdxtracting with
i nhibiting airway contraction, respiratory

w%)tﬁf‘l TR Qfared 1ol %%Weg%%ﬁ& _FLd \{{(/)‘h}éolar solvent followed by

dsphodi esterase 4”activity, alrwa

hyper.- r onsi veness  an irway re el,ing. }
PR SRR TI50 b ARk e TR0 orvon o o

antitussive effect, etc., and.i hus expected to_be
e Q1. PEtoEHE PPEAATbPTaRY A9 o fEREPEIPY alcohol Bxamples

respiratory di seases. The Sophorae Subprostratae Radix
ofeytonpelar ofolvends prres ety latpdnt ikl amebeane adhioipletar egrbon

in various oral and parenteral fornms during clinica
teghakdorede ofhethyleteyketaree f or nul at ed dil uents such as a

filler, a bulking agent, a binder, a wetting agent, a

di si THegr abtan@dag8sthorae S Bubpeisaniae ankhdihe ddoleet otndergoes

exci pient are used. 12
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, phosphodiesterase 4 activity, airway hyper-responsiveness
and airway remodeling; antagonistic activity against leukotriene D4, antitussive
effect, etc,, and is thus expected to be useful for the prevention and treatment of
respiratory diseases.

The Sophorae Subprostratae Radix extract of the present invention can be

administered in various oral and parenteral forms during clinical studies. When they

are formulated diluents such as a filler, a bulking agent, a binder, a wetting agent, a

disintegrating agent, a surfactant and the like or an excipient are used.
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Solid preparations for oral adm nistration include
tablets, pills, powders, granules, capsules, troches,
suppositories and the like. These solid preparations

are prepared by adding at | east one exci pi ent

selected fromthe group consisting of starch, calcium
car Isotidt erepsuatves éorosral adtrosBiraigel aidude sabtkts, hgll,i gewders,
to a mxture of lignan and |actone conpound or its
gr&lQilby @hpates, BB Otppbiitcidiahiiahe 1iQe 8 heSd BRlldepreparations are
exci pient, a lubricant such as magnesi um st ear at e,

p%}ﬁfiz&i Qdchﬂ Ac11KRe ORD L6 1&?%@@&@@3%&9& group consisting of

p05|tor|e are hard fat triglyceride esters,

st 191' C%E rlnecgl?bogll ?’ guCrPseogxl }é%%rg e?at %ﬁQQLQ Ihlke C#) %ulrnﬁﬂule of

at nan

BTN Sy S0 ST R LSRR v

i ke. For exanple, various excipients such as  wetting
51@31@@@}31%{%1@?@ S“Fhé‘\?d’f‘?ﬁ?ﬁﬂﬁﬁbﬁtﬁ%“ate‘alﬁc’ and the like cah be
preservatives can be used in addition to the nost
uskd e Gerentidy suppeditaidsiantlard dethtrizdy caride estarsd pplygthydene glycol,
paraffin. Preparations for parenteral adm nistration
podyserisite chddozeidlasoh biiton glycaoh-gehtineod shsiptat i ons,
suspensi ons, enul sions, |yophilizers. Solvents for
non- aqueous sol utions, suspensions or enul sions are
vegetabl e oils, propylene glycol, polyethylene

gl nggmdo ¥ Sar Qt'1éns £8N & meﬁlsﬁﬁﬁ@n 2ePBRRRsions,  solutions
Subprostratae Radi x extract of the present invention

s Ak 1SES . hIB AN bien
PR E D oS T g
dosage of the Sophorae Sub tratae Ram
weidpe na&fn%n SYAFS ea§§ ﬁa‘zﬁl gt i p{%&ﬂfﬁﬁif%s b7 B yped in
absor ption, body sex, health fondltlons
adgi@rstoghe Hos Sl usEty S 41 hifsts @i pr Waler gpd fiquid patathin.
adm ni stration, nmethod of admi nistration, excretion
r at drepaiptions e parhtails edméaistrativn wite sicrikieed Aoluisgan non-
i n pharmacol ogi cal experinments, it is preferable to
aqaeonn bdtigonsSepdpensiensSwprigsts, dy gilRed. ooksentsalbt noaboukous
1-15 ng/ kg of body weight. Therefore, the Sophorae
soRUPE OSdub péranRadi XemkBions are  vegetable oils, propylene glycol,
polyethylene glycol, olive oil, and ethyl oleate.

Sophorae Subprostratae Radix extract of the present invention has been used
in folk remedies for long time and its safety has been confirmed by toxicity test. The
dosage of the Sophorae Subprostratae Radix extract depends on various factors such
as the rate of body absorption, body weight, age, sex, health conditions, diets of a
subject and time required for administration, method of administration, excretion
rate, seriousness of diseases, and the like. As shown in pharmacological

experiments, it is preferable to administer Sophorae Subprostratae Radix extract

about 1-15 mg/kg of body weight. Therefore, the Sophorae Subprostratae Radix
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extract of the present invention to be used as an

active ingredient of a pharmaceutical drug should be

manuf act ured consi dering the effective range of

phar maceutical efficacies, and thus manufactured

pharmaceutical preparations in the formof unit
exfractrafitlad presert arvebgomtibaissties ed aciveriegulimnt ofnt Etaralageutical

and/or according to a specialized nedication

dr@@ ot de URGQITadtii@ dStRET¢HSE Ofe QfifediiBEINGal of pharmaceutical
specialist or by the request of a subject. The

efRLEREMnd MVE Hhd RiadMulel ﬁ%rﬁﬁ%ﬁikggie%*aﬁm#hp%%fm of unit

wth reference to the “follow ng exanples, however,
hey..shoul d, no .constr.u i tin ) . Of

fol MBI, PR ERRT IS, Bl Snd/ g, S6RRE o
Pr.eparati on of Sophorae Subprostrat ae Radi x,.extract.

spaHgly oGP 8GR GUTFATS S R P ACHH) B istor by
of about 1.0 cmwere well mxed and added with 2 L of

thgrasestoh @ sthed heat - extracted for 5 hrs while
stirring. The resulting filtrate was collected and the
remmant was added with 1.5 L of water and
heat-extracted for 3 hrs. The above two filtrates were
conbiheegkesamd itretion coll dentesatted ihondileeletdinakthwefetimee of the
1.5 L. The above concentrate was added with an equa

foN @ tHFRxapha] Bfwsat Uhat sitbuld biat ¢ calseab@hs 8hking the scope of
performed phase separation 3 tinmes. Only n-butyl

th@ggggghnéé@ijon was col | ected and concentrated under
reduced pressure at 58 Cuntil the extract becones
dry. After nost of the n-butyl alcohol and water are
evaporated, it was added with 0.1 L of water and

erfarmed azeqtropi c ..concentration 3 timnes he
PR PR BRI dERTANER SrP e ot BagiR extract
distilled water_and then lysophilized to finall¥
obt a°HS ShpPRIAR TPPTEFRR At Raarse toa Higrcef ghqut 1.0 cm were
powder. 14 Preparation Exanple 2: Preparation of
wdbphvrchandadged stitha? deoRuater aswlt thap theatSupasteddor 5 hrs while
Subprostratae Radi x was cl eaned with water and dri ed.
sti250yg) Ik rédudting 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
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 0.1 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 Subprostratae Radix extract in

powder.
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Sophor ae Subprostratae Radi x was added with 2 L of
50% v/ v) ethanol solution and extracted under reflux
for 6 hrs while stirring. The resulting filtrate was
collected and the remant was added with 1.5 L of
30% v/ v) ethanol solution and heat-extracted for 3

PrepsatiThExabples tRuepdration af SeplwraeSehpriosinade Badixtenbact
concentrated to the final volunme of 1.5 L. The above
conceiphoaleSubpsosadthe Radit Wasrleagdalitlv elatmrendfdrisdt 250g of the
saturated n-butyl al cohol and perfornmed phase

ScpBB e HubPbsFatal RR8ix WA ¥ddidbuitly b L 50l v)fetaebl eutivdsand
col l ected and concentrated under reduced pressure at

exeBcfad uﬁﬁ&' tefhR for@lys %\Qﬁlegﬁﬁ‘?f@ FhilFbul e a0 BfiecdtlPand
n-butyl al cohol and water are evapor atged, It was

’chgCll'eg}:%l%%lgI xkf%hs fg)dc% ng{x 1\.%612 %ﬁf}%@é Qf%tfhgﬁﬁes%lﬁizo%o&ﬁ%aﬁex racted
concentration 3 tines. e resul tant was resuspende
in.an ual volune of distilled ,water and the .

fof JABH HTFI DB PO FRHAET | e BHa b o8 SIBPPLET g g finel
Radi x extract in powder. Preparation Exanpl e)@?:

vanepaf 46 lo Fhe1absyp RerasBlragamsastded rvagh magivaleseftmg pf water-
Sophor ae Subprostratae Radi x was cl eaned with water

sagud tedr n-&dtyl 26@gobend rerfosoph grhase Sttepatinst # diraes. Ripdy x-butyl
was added with 2 L of water-saturated butyl al cohol

alscHolitffaatio@ mehs exollected edd undemtragfd unddroredGedar preshrirk et 58 °C
stirring. The resulting filtrate was collected and

udtflethe AR bi@sned died Atel hmdstofLinef nbateraeablbad edater are
butyl al cohol solution and heat-extracted for 3 hrs.

evE%Sra@&QVﬁ R Lithid &yl vwer e oenhpeda.aldperkdiRd azeotropic
concentrated under reduced pressure at 58 C until the

il aﬁongﬁ?ﬁg@ i’hg g%ultal’&f&%rm%qﬁggﬁw?efd hhg e@iﬁgl(%o‘fd&r\r/lme to{’]distiﬂed

al ¢oho wat er “are evapor it was ‘a

0.2 L. .of water,. and per.forned_.azeotrgpi c concentr.ation, .
waief b4 PR PRUEET e RS SPEE T et e e i e in

vol une of distilled water and then |ysophilized to
P‘?Wﬁ%}ly obt ai n Sophorae Subprostratae Radi x extract

in powder. Exanple 1: Experinment on Inhibition of

Airway Contraction (in vitro)

Preparation Example 3 : Preparation of Sophorae Subprostratae Radix extract
Sophorae Subprostratae Radix was cleaned with water and dried. 250g of the
Sophorae Subprostratae Radix was added with 2 L of water-saturated butyl alcohol
solution and extracted under reflux for 6 hrs while stirring. The resulting filtrate was
collected and the remnant was added with 1.5 L of water-saturated butyl alcohol
solution and heat-extracted for 3 hrs. The above two filtrates were combined and
then 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




To evaluate the inhibitory effect of Sophorae
Subprostratae Radi x extract prepared in Preparation
Exanpl es 1-3 agai nst airway contraction, experinments
were perforned using ablated bronchi as descri bed
bel ow and the results are shown in Table 1. [Method]
refuspandee] ¥ amb@iafwbhede pi gic¥al waddbOnd, thSLEsogkifan) torfisally
sensitized by intravenously injecting 1.5 nlL/kg of
obdth SopNGhOGMbHodMhe BRIMB 4B ilpSvadt er the
sensitization, the guinea pig was killed by
exsangui nations and then its trachea were i sol ated.
O her tissues attached to the bronchi were renoved in

Kre s;q?seLeit sol.ution .t he -bronchi [ ut out
S e R

cartgl . i l.e, mai nt [ hi al I .
inta ?ggﬁﬂfggkfﬁhggégbgkgén #Q&ﬁgﬁwhﬁgm@%éﬁgﬁigwhédgnaa

and connected with thread on both sides and hung in an
Prepgyan in bearrratisntfargden-f raaipsteivayt CoREactite &gparignents were
i nduce a maxi mum contraction by adding 10 g/m, of
pecfrad hoing atheted borethi andesrited frelpvinind tir edsyltHareethomn in
solution and stabilized. Indonmethacin (2 [noles) was
Tatiled and the test material 'X was added into organ
bath one mnute later. In 5 mn, 10 g/,
[vavabdgum n(OVA) was added to induce contraction. Rate
of airway contraction was cal cul ated by conparing

contAaggﬂggfngﬁdg&ﬁgagﬁgggpba&ﬁog,Qﬂ@,ﬁ%ﬁn??&% s THIBY by

contractio rel axati s neasUred by 'using a

. physi ol i . t Vit i ' ) oo )

inBRY SRRl I Mg SEARHOAAR AR B0 s prter the
Bi . oPAC tem. 16 Tabl d i fi ti )

sepRifieainy M ST IR BIE RO iy e ane At rae they s tmehpappyere

0.25 ng/nL 42.4 ) . _
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 anorgan
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
‘X' was added into organ bath one minute later. In 5 min, 10 pg/mL
ovalbumin(OVA} was added to induce contraction. Rate of airway contraction
was calculated by comparing contractions induced by carbachol and OVA.  The
airway contraction/relaxation was measured by using a physiological activity
measuring device (MP150, BioPAC system) connected to a force transducer (FT4,

BioPAC system).
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Preparation Exanple 1 0.5 ng/nL 76.8 0.25 ng/nL 48.8
Preparation Exanple 2 0.5 ng/nL 83.0 0.25 ng/nL 43.8
Preparation Exanple 3 - 1 0.5 ng/nL 80.6
Positive Montel ukast 10 PM 24 Control As shown in the
above Table 1, it was confirmed that the Sophorae
Tabubprostratae Radi x extract of the present invention
—has-an.effect of inhibiting. al+rway-contraction. ...
Exapplsgficatiokx per d&@ént%’t‘lohﬁhhlghgﬂl RBteQff B‘Pérfd‘\@}' Contraction (%)
Cont.raction_(in._vivo) eval uate the inhibitory
ef fect of Sophor st rat ae Radi x t,r act

BREFURT ESR Py

exp
bel ow by exposi ng

ar a? %25%(

anpl es 1-3 agai nst ai rway

eri_nen

Oéﬁ?ﬁd@ﬁs

wer e perforwe%.%s descri bed
to a sensitiZ8 gui nea pig

and the results
Hartely nmal e ?ui
Brgpatatipn gapyple 3
antl-ovalbun1n a

are shown

n€4> pieg Pdo

in Table 2. [thhod] A
0 - 450 g, SLES Japan) was

Travenous
N0is-rsgf win

'y injecting 1.5 n/ kg of
48 his after %He

cancl AR e

—Sefst tt+-zat-+on,—the—gui-nea-pi-g-was—adm-nt-st-ered-w-th-a
drug orally. In 302Fhg/nilhe gui nea pi g 48@s pretreat ed
Pyephiiies tixagpk® tg/-kg-of--pyri-l-am-ne--mal-eat-e;--10-ngl-kg
of 17 0.5 mg/mlL 80.6
Positive

Montelukast 10 pM 24
Control

As shown in the above Table 1, it was confirmed that the Sophorae
Subprostratae 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 Subprostratae Radix extract
prepared in Preparation Examples 1-3 against airway contraction, experiments were
performed as described below by exposing antigens to a sensitized guinea pig and
the results are shown in Table 2.

[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
In 30 min, the

sensitization, the guinea pig was administered with a drug orally.

guinea pig was pretreated by injecting 10 mg/kg of pyrilamine maleate, 10 mg/kg of
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i ndonmet hacin, and 0.1 ng/kg of propranolo

subcut aneously, respectively. Then, the guinea pig

was placed in Doubl e Chanber Pl ethysnograph Box(HSE

Germany) installed with plethysnoneter for measuring

various respiratory indices and neasured basic airway
ind@sébbdncend @llurg,/kgQf mpropahbel sthat@icetisleatazpattivell%Then,

OVA was nebulized for 2 min in the formof aerosol by

thPEeRa% bOwas E@@lﬁﬁsﬁ&%lé‘Uha%@ﬁ?letﬂ?bﬁhgﬁ@ﬁ%&&%E Germany)
A'rway resistance was neasured for 30 mn as an

métg%cf g ﬁéthpf%ﬁ&%%%gﬁf??%isﬁ)ﬁghhl lous Tesy lat'oryfmchces “and

assi ticat Ition

as. 0,4 Prepar ati
mERe S RBo T s \Bhlara BTl the P AR %é OVA
) i, 100 35 Preparati n Exa Ie 3 200 53
wapebplesc (3.2 B I bmioam derosol P CanRRR CApPsSegy wnder
shown in the above Table 2, it was confirned that the
higly gHesaEe. ASHNRY GSEFAREe WRAINRASEIAT 48t SBfinhes ghewdimptor of
i nvention has an effect of inhibiting

bronchospasm.
Table 2

Classification Amount(mg/kg)Inhibition Rate of Bronchospasm (%)
100 30

Preparation Example 1 200 52
400 75

Preparation Example 2 200 55
- 35

Preparation Example 3 200 53
400 71

Positive 10 45

Montelukast
Control 40 75

As shown in the above Table 2, it was confirmed that the Sophorae
Subprostratae Radix extract of the present invention has an effect of inhibiting

airway contraction in a sensitized guinea pig.

Example 3: Experiment on Inhibition of Airway Infection
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airway contraction in a sensitized guinea pig. Exanple
3: Experinent on Inhibition of Airway Infection 18 To
eval uate the inhibitory effect of Sophorae

Subprostratae Radi x extract prepared in Preparation
Exanpl es 1-3 agai nst bronchial inflammation,

expeld gentge thenshipefyosfifed chSopaseei ubgrdselatw Rydix extract
utilizing the increase in | eukocytes such as

823D AP Pid 3 diRnt @ nHIQA1 -OhgRiubiBOArMallhARGHIatiBY, experiments
exposi ng antigens to a sen3|t|zed nouse and the

we!'égﬁ)%;ﬁ)ﬁ?@& Gs SBQMBed B fgﬁbgf ulilizinMHh D Ot easd i Iém(%lfyt@ Glich as

e nouse SLC Japan) was sensitized

eo%?\g&} S;ﬁt{tj\l ngea ofz mo ap e}? bltogﬁeali)f e%%t@ﬁ'ﬁazgr{t&%ng %J ;'%%xgsmzed
4, s ectlveI% dTég gays after the | ast
m%‘égﬁé‘P N S

'sprayed to the nouse for
50 min in the forn1of aerosol by a conpressed air
[MetHepstl hi gh pressure to induce airway inflammtion. 24
hrs after the induction of the airway inflamation,
t he /roneddkabldedlAdib/wefemnaashewse (BLCh Jmp@)rrwa@fseasmzed by
phosphat e buffer solution. The washed sol uti on was
adegthisegingd 02nehL tdiea nuidiere obndidingooytids ugndf OVA and alum
eosi nhophils in the washed sol uti on were count ed,
mﬁ }?&ﬁ@ﬁé&lﬂ?' 3. DEHY 6, MBland W tr@spatdedy. CRldndi 1T hid attéiOthe last
o tissues, tissue inpairments, etc., was observed

seQé{nmRSG of dwm é JaAheRsLL: B 8b wungn T m% JréB@sol

tissues and t scal ed accordi ngly. Sophorae

o AL T A AR i v

afiieh?‘é%{u{ th%%? énglrﬁ@ggaﬁ%@%hnhl g"ﬁpﬂflggﬁi Vizoiau were [ Va¥hed

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,
etc., was observed by means of hematoxylin and eosin staining in the lung tissues
and they were scaled accordingly. Sophorae Subprostratae Radix extract was orally

administered 7-10 days after the last sensitization.

Table 3
Classification Amount(mg/kg)Inhibition Rate of Airway Infection (%}

200 25

Preparation Example 1
400 55
200 30

Preparation Example 2
400 50

Preparation Example 3 200 28
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400 55 200 30 Preparation Exanple 2 400 50 -- ---

----- - -- Preparati on Exanple 3 200 28 19 _ 400 54

Positive Mntel ukast -------- 10 24 Control 40 25 As

shown in the above Table 3, it was confirned that the
—Sophor-ae—Subprostrat-ae-Radi-x—extract—of—the-—present

i nvention has an effect406f inhibiting airwasay

i-nfecti-on.—\VWil-e-the-effect-of--nontelukast-as—a

pp§ﬁg$ye§control exhi bitg satwuration of 24

phar rracedM&@éiuggsfci cacy. at..a.relatively low|evel

| losage- dependepg effect, the Sophgkae
Subpr ost riat ae Radi x extract of the present [ nvention

i h F1icj h i cal, ef f
i ot 1Rk B dBe A telsudnt W iatira s Friin: Sondree

f 5-1ipo enase (5-1ipoxygenase, 5-LO Actjvity To._ ..
subprpiaie KHEX| G o g N Rgr 48 cifect of infibiting
Subprostratae Radix extract prepared in Preparation
aipyahpifedion. 3Vhilnithes eifect] dureniaidimet pf odnesinve epiypreextybits

maj or cause of asthma, experinents were perforned as
satlesiéon [védpheehoveudinel effieacyr esal tedataely Shvovavdl nwifladnlteddsage-

[ Met hod] Human peri pheral bl ood nononul ear | eukocyte
ddpPBidnt cffaq, Siealdiphbze Gubprostlak Tadbabaneest thalpkesent invention

solution (HBSS) at 37 C and then added with Sophorae

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 Subprostratae Radix extract
prepared in Preparation Examples 1-3 against a leukotriene-producing enzyme, a
major cause of asthma, experiments were performed as described below and the
results are shown in Table 4.

[Method]

Human peripheral blood mononulear leukocyte (PBML) was stabilized in
Hank's balanced salt solution (HBSS) at 37 °C and then added with Sophorae
Subprostratae Radix extract and allowed to react for 15min. To the above
mixture, arachidonic acid was added as a base material and produced leukotriene B4
(LTB4) for 15 min. The amount of thus produced LTB4 was measured by using
Enzyme immuno assay (EIS) kit.

Table 4

Inhibition Rate of 5-Lipoxygenase

1 Classification | Concentration{mg/mL)
| Activity (%)
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Subprostratae Radi x extract and allowed to react for

15m n. To the above m xture, arachidonic acid was

added as a base nmaterial and produced | eukotriene B4

(LTB4) for 15 m n. The anmpunt of thus produced LTB4
~—was—preasur-ed-by-usi-ng—Enzyne i-mruno-assay-(-EH8)-- kit
Takliardiohnhibi ti on Bage of 5-Li poxygenase 97
G assification Concentration(nmglm)  Activity.(%.-20
Prigpalat{ on 0. 03 97 g fxanple 1 0.1 100 -- 1gp -
Preparation0.03 98 Exanple 2.0.1.100 _Preparation |
0,03.98. it Exanple 0.1 100| positive copirol
NBJCSR(a}\%PBi hydr o- guaiogﬁeti c acijd) 1C50=87. 45%M As shown
[ he ove Table 4, it was c¢onfirmed that the
sg%ﬂmpéee Sprrostranae Radi x |extract of tH& present
invention has an effect of i1 nhibiting 5- |ipoxygenase
aftdparatipn Exanpl e 50-%nhi biti on of Phosphot? esterase 4
(PDE4) Activity Toevatuate the inhibirtoryeffect of
Sdphopde3 Subpr ost ratk Radi x extract prepdfed in

P i Exanml 1.2 i t h h + A
rreparatt-on--cXaftpr-es—r—osagat-fiSt—a-prospnoester-ase—4;

* PodifegeQion6aUNBAH (Noadihh - giexdretic xeMtisswer.enper f or ned
...as-described. -below-and. the-results-are -shown

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

Subprostratae Radix extract of the present invention has an effect of inhibiting 5-

lipoxygenase activity.

Example 5: Inhibition of Phosphodiesterase 4 (PDE4) Activity

To evaluate the inhibitory effect of Sophorae Subprostratae Radix extract
prepared in Preparation Examples 1-3 against a phosphoesterase 4, a major cause of
asthma, experiments were performed as described below and the results are shown
in Table 5.

[Method]

Human U937 cells were stabilized in the mixed solution comprising 50 mM
Tris-HCI and 5 mM MgCl (pH 7.5) at 25 °C. Sophorae Subprostratae Radix extract
and 1.01 pM of ([3H]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) Inhibition Rate of phosphoesterase 4 (%)

Preparation 0.03 78
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in Table 5. [Method] Human U937 cells were stabilized
in the mxed solution conprising 50 MM Tris-HCl1 and 5
nM MgCl2 (pH 7.5) at 25 C. Sophorae Subprostratae

Radi x extract and 1.01 pMof ([3H cAWP + cAWP) as a
~base--mat-eriat-—were-conbi-ned-toget-her—and-—all-owed-to—
r e@inpl©r 20 min ta@.jproduce adenosi ne. Th@oanount of
.t hus..-produced-—adenosi-ne-was;quantitat-ed by -easuring
 t b ament iof [ 3H) adenosine. Table 5 Cl asggfication
Concentratiion. (nmg/m) Inhibition Rate of

p esterase 4 (9 Preparation 0.03 78,21 |

Exrhg(%p Ze 0.1 100%)6@ Preparation 0.03 Ex@r%l e 20.1
1%(_) i [Preparation,q,03 79 Exanple 3 0.1,]00
pOEPRFAE cont rol | (3-i sobptyl -1 -met hyl Xant hi ne)

| C50=20.7 pM As shown I n the|above Table 5, 1t was
canPMMed that the 0S}'ophor ae | Subprostrat adVRadi x
extractof “the presentinvention has an éffect of

1 psitbietdongol IBOEpliwdetdrlavethylxapthing (4=1amdl e 6: |
""‘Aﬂ't""'ag&ﬁ-i"'S"t'"'"r*C”’Af}t"'1""V'i"’t'yﬁg‘a*i‘“‘ﬂ'S‘t"""‘I:@Uk'ﬁt"f"i—eﬂﬁ“afl'““C“E"’pt"'O”r"""""”""J
(LTD4) showeval uhd exbbhe Tabld 13, tibrwasetégtinedf B0 pther &ephorae
Subprostrat ae Radi x extract

Subprostratae Radix extract of the present invention has an effect of inhibiting

phosphoesterase 4 activity.

Example 6: Antagonistic Activity against Leukotriene D4 Receptor (LTD4)

To evaluate the inhibitory effect of Sophorae Subprostratae Radix extract
prepared in Preparation Examples 1-3 against a 1.TD4 receptor, a major cause of
asthma, expetiments were performed as described below and the results are shown

in Table 5.

[Method]

LTD4 receptor isolated from the pulmonary tissues of a Duncan Hartely
guinea pig was stabilized in 50 mM Tris-HCI buffer solution (6 mM CaCly, 5 mM
MgClz, 100 pg/mL bacitracin, 1 mM benzamidine, 0.1 mM phenylmethylsulfonyl
fluoride) at 25 °C. Then, Sophorae Subprostratae 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.
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D4 Receptor 70
1 0.1 89 Preparation 0.03

e PR o W o Vo M o Lo |
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81— Example2-{0:1-89Pre I
Ixpadatien 3 0.1 88 0.(sositive control LTD4 |&30=1.12 nM
As shown li-n-t-he -above-Tabl-e -6;t--was—econftirmed-that
themprphor ae 0.1 88

* positive control LTD4 IC5=1.12 nM

As shown in the above Table 6, it was confirmed that the Sophorae
Subprostratae Radix extract of the present invention has an effect of inhibiting LTD4

receptor activity.

Example 7: Antitussive Effect

The method used was the method by M.H. Boskabady et al. (Journal of
Entnopharmacology 97, 2005, 79-82) with a bit of modifications.

A Hartley male guinea pig (450 ~ 500 g, SLC, Japan) was orally administered
with a drug. 1 hr after the administration, the guinea pig was placed in Double
Chamber Plethysmograph Box (HSE, Germany) installed with plethysmometer and
stabilized by allowing a 5 min of time for adaptation. After the stabilization, 0.6M
citric acid was sprayed to the guinea pig for 7 min in the form of aerosol 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
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Subprostratae Radi x extract of the present invention

has an effect of inhibiting LTD4 receptor activity.

Exanple 7: Antitussive Effect The method used was the

met hod by M H Boskabady et al. (Journal of

Ent nophar macol ogy 97, 2005, 79-82) with a bit of
peowithrfahd aliglonsindAvitaits ey tinephae, gllvaeaniuifgbddmen,-andd igstant

SLC, Japan) was orally adm nistered wth a drug. 1 hr
Cha,flgeeih aidreywadm ni stration, the guinea pig was placed in

Doubl e Chanber Pl et hysnograph Box (HSE, Gernmany)
Tapisyal led with plethysnmoneter and stabilized by
allowing a 5 mn of tine for adaptation. After the
stabiljzation, 0.8M  citri,c aci d-was sprayed,t.g, t.he ,

gui neaﬁrblgg for 7 l?nosr?(lf‘%}]f@e f or mcg?ghaer 0s0l B}hlblhog(é)
prepar| a conpressed air under hi ressure. The
gui nezg\ggg was observgd cont Sﬁ%aéﬂgng a trained
observer and the nunbéer of "coughs induced by the above
Peepaagtiotf Exinple é laci d48@r osol = heNttled | by usiAg a
nmi-cr-ophone—and speaker:—The —coughs were
di stingui shed friom a20@rmal sideézdoediedtolits 14
particul ar si gns-such-as-a--23-peculiar-—and-h
P ptatidrSEMRMIB 20peEN, 0@venent &d+ Bbdespn, and
i nstant change i.n-.ai.r..flow. Tabl.e. 7 Drug Dos

;

Cough I nhibition (%o @YC 1 123 25 fukdE7) P
Exanple 1 | 400 7.8 3.7 (N=5) 37 200 10.6 2.6 (N

Oy BB ) 28 or epar dt Foh Eaipl ¢ 3 400°8. 4
1 10

1.5 (Ne5) 32

0 11.1£ 2.9 (N=9)
Montelukast
40 11.4% 4.3 (N=7) 7
50 11.1£ 2.5 (N=7) | 9
Dextromethorphan
100 4.5+ 2.6 (N=10) | 63

As shown in the above Table 7, it was confirmed that the Sophorae

Subprostratae Radix extract of the present invention has an antitussive effect.

Example 8: Inhibition of Airway Hyper-responsiveness

Six week old fermale BALB/c mice (SLC, Japan) were sensitized by
administering 0.2 mL of a mixture consisting of 10 ug of OVA and alum
intraperitoneally at Days 0, 7 and 14, respectively. At 8 and 10 days after the
sensitization, respectively, 0.7% OVA 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)
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10 11.1 2.9 Montelukast 40 11.4 4.3 N(N=9) 10 (N=7)
7 50 11.1 2.5 (N=7) 9 Dextronethorphan -- 100 4.5
2.6 (N=10) 63 As shown in the above Table 7, it was
confirmed that the Sophorae Subprostratae Radi x
extract of the present invention has an antitussive
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each c ncentf IOI'lydf metha %%e m% a[iax}f dmtmo ts Cgr%ezltratxosrp rom
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2%&“ 2’58&@1 bR St S Yirgyonstveness at

hyper - responsi veness was conducted in a barometric_
cag} esyREINa pPecterinehancat| pavea(lans) isdewuin axgegy index

24 while allowing all the mce in the chanber free
shoowentwetlevamd anwivtay eonisotoasxhésis salculfbel bassé onathadofiowing

ai rway hyper-responsi veness used was the average val ue
eqoftionreasurements for 3 min. Then, the mice were

i nhal ed of nethacholine for 3 mn at each
[E@@ﬁﬁﬁqqrat|on of net hacholine while gradually

|ncrea5|ng its concentration from 2.5 ng/nL to 50

rﬁ;s oer- ?kﬂs 50 né}ﬁHL egex?ﬂ%t& ?Zgbﬁ?ﬁ% lo[@on time(RT)-1] X [peak

stven ncentrati on,

exPE%B cﬁé @#%HQQ?E%%%%gt Hﬁ%gﬁg nh) is knomn as a good

eve y resistance and it

is Icul ted based on the follomnnq
uring the measurement of airway resistance, the average value of Penh is

recorded every 10 sec and it is also indicated in Figures every 1 min.
As shown in the Fig. 1, it was confirmed that the Sophorae Subprostratae
Radix extract of the present invention has an inhibitory activity against airway

hyper-responsiveness.

Example 9: Inhibition of Airway Remodeling

Eight to ten week old aseptically treated female BALB/ ¢ mice were sensitized
by intraperitoneally injecting at Day 1 a mixed solution consisting of 500ug 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




equation 1. [Equation 1] Enhanced pause(Penh)=

[expiratory tinme(Te)/relaxation tinme(RT)-1] X [peak

expiratory fl ow PEF)/ peak inspiratory flowPIF)]

During the neasurenent of airway resistance, the

average value of Penh is recorded every 10 sec and it
inhaat@rS Ahé RELE M RE ddfifis@GESNEY Qfith theMbitracAISEI)OpRpARd in

the Fig. 1, it was confirmed that the Sophorae
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OVA at Day 11 using an ultrasonic sprayer (second
inhale@armaeripd fmvd afrivadl remadehiabe dhey mise 3oereOwdmanispegds twice
21, 22 and 23 (third treatnent). The m ce were then
dadlly| Ghe tblbevinmirahes wditouGk@\dh die drfady stsolf ltoamkingaGremeeleEngat
intervals of 3 days and constructed an asthma nodel
Wi th Caothiger sy’ Waleth@pelelidigitative deyey enitigledl bf tissue
prior to the 3rd OVA 25 inhalation, the mce were
f[1RGaE ni stered once with the extract (SOS) prepared in
Preparati on Exanple 2. The m ce were adm ni stered

Pr epZJrA %ﬁt%ﬁm%iéﬁeﬁ#l%???ﬁgaﬁéngég ,&ﬁ) ‘T! nEIZFg ?lg%&é‘ay
(Day 21, 22.. .nc?lZS% i.e..one.admnistratjon at..1 .
hr o O eh BN bR Gy T L% Fiotosis a
adm nistration in the eve ir]gqNg}f the 3rd OVA . .
the nmeatiranchysy of BEFPTRRChRE BendEk Sewins | rugsatpigs Masson's
period for airway renodeling, the mce were
triglivior st er & hrondié arggimijar Theiz¢ dakshvionghadeegis alethe basal
used for the analysis of the airway renodeling.
membrane and thus 10 bronchi with circular shape are selected and their average
value is obtained. The thickness of basal membrane based on bronchioles having an
internal diameter of 150-200 um are indicated in pm and the ratio is measured by
using a computerized image analyzer program.
In addition, collected lung tissues are fixed using 10% formaldehyde sclution
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&E 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 OVA-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
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scal e of 50 n1 Bars i ndicate scale of 50 m Fig. 3 1is
achninisstatign afMSEORAMIOmMg/ kh dOSTA+SES1dT, ek Od¥t-mhetedpmipariéd the
in Preparation
administration of SOS 200mg/kg (OVA+505200). Bars represent 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-
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Exanple 2 (SOS) or nontel ukast on airway nucus
expression in lung tissues of OVA-sensitized and
-chal l enged m ce. The nunber of PAS-positive and PAS-
negati ve epithelial cells in individual bronchioles
were counted at 48 Ins after the last challenge in

snfRtlh ArstRNRLR G Mhe Rirgh ! SarklErga@d PbiSdrialdl Qrsohes Sddel B last
(SAL+SAL), OVA- inhaled mce with the adm nistration

I -
i S O SR A PN g

ml?%i%ﬁ@otégﬁt hgw;%\gtﬂtﬂl et aﬁr: ce \(/)\51%1? %ﬁ%ﬁ%ﬁm IS at in e
awlpﬁtlﬁﬁégoggﬁq r&ei&}g\/ A &%%)"ﬁ@ngdﬁﬁﬁ /vt'(i@'\ l eddkge%%&ﬂon of

Bar s represent the means SEM from 6 i ndepend
SQSHBRS Mierd. O¥A-iphajed iy ith shapdmigaration Of) é@sdﬁomg/ kg (E),
versus OVA+SAL. The percentage of airway epithelium
anglt @Vﬁrm{;}alpésmm vethythpjatimimaSa tivasof $fcP@asg/kg (F). Bars indicate
significantly at 48 hrs after OVA inhal ati on conpared
schle of beppeBesnidgee safd@B0sal.i ne i nhal ation (Figs. 2
and 3). The increased percentage of airway epithelium

St ai }j; s HMS! thé V@AY ofvihb R ITAS prefarsd BIMbpaanth ¥xdapld cqeos)
by the adm nistration of SOS or nontelukast. Fig. 4

orsllﬂgi’l\@ldkggt @11; es‘fﬁoo@lfl ntuh;%Ee é@fongﬁqgﬂ Qgsde@ of OV A-sensitized

reparat| on Exanp e or m)nte ukast on
scler
oo AT T de?%ﬁa?‘hdﬁ%aaﬂﬂg%“ SR e g s

i nmunohi st ochem cal i ned sections sSno
EERUERG PhcHt o R UG Cﬂ§g i ol pBed mEd &’fﬁ]‘ the
48 hrs ,after the | ast challenge in saline-inhaled
adpigestiation of KEmgdR T SAF-aP Y- iBRalea it Vit the administration of
OVA-inhaled mce with the adnm nistration of saline
sali} , (QOVAES AR al(BAintpéedninine twigh the rAdmisistiatip rpfomontelukast
nont el ukast (C), OVA-inhaled mce with the
(AR MONTE OUA-iahaleSQBiE0 MGtk ghd DdmitBaiiohalfe 8O/ Bemg/ kg
with the adm nistration of SOS 100ngy/ kg (E),
(OVA+S0S50), OVA-inhaled mice with the administration of SOS 100mg/kg
(OVA+S05100), and OV A-inhaled mice with the administration of SOS 200mg/kg
(OVA+S0S5200). 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 OV A-sensitized
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and OVA-inhaled mce with the adm nistration of SOS
200nmg/ kg (F). Bars indicate scale of 50 gm Bars
indicate scale of 50 gm Fig. 5 shows the effect of
the extract prepared in Preparation Exanple 2 (SOS)
or nont el ukast on a-snmooth nuscle expression in |ung

antll SRMEH0H CMA- Repebdrtaied MaRshr ThiahloaRgeansd eectiohBeof the
area of |nnunosta|n|ng of a-snooth nuscle actin was

luﬁ@a_@&%ﬁﬁnﬁ%a@ Hosmad e '318 tl‘h@ aft@stheqhal dh‘é‘ﬂ&%e' il saline-inhaled
[ine-inhaled mce with the adnmnistration of saline

m&?%tt%*\% Ag%éﬁd an%/gd Jf giﬁglg rgalye ftmqlﬁ@l@éét LAt Qedf the

sal ine ( nha wth't

oA RREN Gl RTEE WP nOCKS AR Ot s sl Bt <ggpinisration. of

OVA+SOS50 OVA- i nhal ed
m@aﬁuhwgt(f:&t%% ERISh TR O 1 S t%ﬁégﬁmglg/kg

OVA-inhaled mce with the adn1n|strat|on of
0RO lkdy migeOyih SaszdoinistBges of SPSeme/ ki &) n@ah@\@emhaled
from 6 i ndependent experinents. #, p<0.05 versus
miSA4BALe ad mirpsttoh of 808 280:EYARGAL. BaThiadareascadf of 50 pm.
peri bronchial a-smpoth nmuscle actin inmunostaining was

I ncrieasethosisghd éffcant thy ettacd PrdpasedaihtieépdMiori Bluahisle R¢HOS)
conpared to the area after saline inhalation (Figs. 4

or 3Gh @ ikastRf HGELIS aS Behodi 806 oPHVREIhREONE MhdlcransiRat fice.
nmuscl e actin |nnunosta|n|ng was significantly reduced

Thl%ya}-eget ﬁgﬁ&p SHhl It?l 1%§ne89éumﬂ£ o El%lf%k@r?lbedcfédg lur§g was

hows ect of e extract " prepare

Pre n.E ] % % nont n_. .
PRy hcit & 1B 3’&? dettachteghs e aaia@e HePhice with the

OVA-sensitized agg - Qﬁ# %? : e
adpupisaaot at BB BN KO GBS Kol bt pegnigFation of

the 1ungs qfllng was perfornmed at 48 hrs after the
salxmt(oyw%ﬁén Arindaleidn st reithe dhe mdeenigiretion 1§ montelukast

adn1n|strat|on of saline (A), OVA-inhaled mce with
(ObferMAUME) QY Adthded oficgaliithe tiB)adn@Makratidiralcod dS@F c#Img/ kg

with the administration of
(OVA+50650), OVA-inhaled mice with the administration of SOS 100mg/kg
(OVA+505100), and OVA-inhaled mice with the administration of SOS 200mg/kg
{OVA+505200). Bars represent mean SEM from 6 independent experiments. Bars
represent the meansSEM 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 OV A 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 OVA-sensitized and -challenged
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nont el ukast (C), OVA-inhaled mce with the

adm ni stration of SOS 50ng/ kg (D), OVA-inhaled mce

with the adm nistration of SOS 100ng/ kg (E), and

OVA-inhaled mce with the adm nistration of SOS

200ngy/ kg (F). Bars indicate scale of 50 pm Fig. 7
misOVBe taieowdlt f @iingotolldpen ewhs asdaspreepasieg 4 rcollagen assay Kkit.

Preparation Exanple 2 (SCS) or nontel ukast on

Safx{plﬁh?wa% peffol B at 4858 8Berathe QYAISRPSRId hZ8BhaRBaled mice with
-chal'l enged m ce. The area of peribronchial trichrone

thigwa%tioﬂ cH%Fﬁ‘EJ {S%Sr?ﬁ%%@‘gé\l-ﬂmﬂfmce HRASHS 8@ isition

ter the Iast ehge in saline-inhaled mce

of S [N 2 b PR e M) B, Ao o ettt
(NP Y CRIRENTET  “BOAT ARG I W 19T P ke

adm ni stration of SOS 50ng/ k ( OVA+S0S50) ,
(OOMESIRA ddv Ariebalaflt Wiseha b skrigishighon fof SBES 100mg/kg
100nmg/ kg (OVA+S0OS100), and OVA-inhaled mce with the
(ONdiSIS4 ) atrid @ VoE-18EERO0rgH Ky thd @UnkSEsRI00)0f WY 800mg/kg
represent mean SEM from 6 i ndependent experinents.
(OBa$OSeepr Baenéprefient feamea:SEMNI fomm 6 ihddepdadenperiments. #,
experinments. #, p<0.05 versus SAL+SAL; *, p<0.05

p0eBSeEuYALSARL; Theo .85 easef oparshronchial trichrone
staining was increased significantly at 48 hrs after

OVA inhal ation conpared to the area after saline
inhalation (Figs. 6 and 7). The increased area of of

ber iﬁ'lre B& rl‘é 8 uthrgic M oel}ﬁewg}eqhgyegs% i éa%ﬁl fait G8RLS Yerer OVA
By lne admi fl or ukast.

reduce istration o nte
. Fig, 8 shows the effect of the extract. prepared in
I ST IR I Be2 (SCRJ e oS AP Gl BBt Mo ereegy levels
| ung col l agen content of OVA-sensitized and
of . lgpg| rdgey wag signifiradly TecadotintthefadmigistaliongdnsOS or
was neasured using a coll agen assay kit. Sanpling was
medrelubpsted at 48 hrs after the last challenge in
saline-inhaled mce with
Example 10: Measurement of Cytokines (IL-4, 5 and 13) OV A-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 OVA-specific IgE in the serum were measured by
using ELISA kit(cytokine: R&D systems, Abingdon, UK/OVA-specific Igk; 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
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the adm nistration of saline (SAL+SAL), OVA-inhal ed
mce with the admnistration of saline (OVA+SAL),
OVA-inhaled mce with the adm nistration of
nont el ukast (OVA+MONTE), OVA-inhaled mce with the
adm ni stration of SOS 50ng/ kg (OVA+S0OS50),
adoMAstratial eflsatine gSWLIHBALh@\ashimtrilst matd withahe SBinistration of
100ng/ kg (OVA+SCS100), and OVA-inhaled nmice with the
saﬂﬁem OvLHGAY | aowﬂ—i@%dzﬂgf@/v\kiﬂw thOWhSE2R80n Bakhsntelukast
represent the means SEM from 6 i ndependent

(ORKDE rM@Rﬂ‘E? OVA- 1nlﬁ)ai9d Qﬁmél &L ak Sth@’%d‘i%'rstrahon Pst0s88 50mg/kg

versus OVA¥SAL. The levels of lTung coll agen were

( | n%;%%%%?)g 5V%01Injlal%§ {mée %ﬁh“'%hhrs Hs%ahg\l/ Pof 505 100mg/kg

n conpare the area after sa

i.nh £ [ 8 e.incr ed.levels,

oo eBuboetd B TR sﬂmﬂyst{%@n o1 508 Shorm/ kg
adm ni stration of SOS or nontel ukast. Exanple 10:

OV HBABn Rty emiaimEar 1(‘I8Llﬂ‘i‘?PeﬁdS‘i*chXlE%1)‘m€R}A- specific
IgE via Western Blot Analysis The concentration of
cyt oestes Blptanplyds mvdaled thitdevdheolshdl-5 ehdtll-dh pydtein in
lung tissues and the concentration of OVA-specific

luhg Bsduas ke Serdasdnegeificaaly it éfl hbyaftarsdng iffalfHin compared to
kit (cytokine: R& systems, Abingdon, UK/ OVA-specific

tht @elsBRer S4in8ASIRSAtionFFE. 99 TEE AWSeds bR 10E I OF thed ciitbkines were
extract prepared in Preparation Exanple 2 (SOS) or

si Héa%hg %@Uﬁ}ce% Ik aﬂaminksn%noﬁBﬂs@d&o%oefe@&ew

Xpression in ung tissues of OVA- sensitized
sensitized and -challenged mce. IL-4, IL-5 and IL-13
protein expression were neasured at 48 hrs after the

Ias | en in s i ne- mce with,the 30
e L Ao T s ot Brpdtbed Qi e iR Kafea i ce
MAth the administration of A saline (OVA+SAL),
OVA- THaly dgstiiai TPe Rt tenasmiastiation re gRtigined using six week
nont el ukast (OVA+ MONTE), OVA-inhaled mce with the
olédmmfncswmgeorﬁle@ﬂsmf)a@rﬁgaﬁlf@bws

Sophorae Subprostratae 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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(OVA+S0S50), OVA-inhaled mce with the adm nistration

of SOS 100ngy/ kg (OVA+S0OS100), and OVA-inhal ed m ce

with the adm nistration of SOS 200ng/ kg ( OVA+S(0S200).

Results were simlar in 8 independent experinments.

Western bl ot analysis revealed that |evels of IL-4,

| L- SThegdire] 1t-wla3 cpnfitraédittian thel SopfotdeSaibpostverae Radix extract of

increased significantly at 48 hrs after OVA inhal ation
th€ gfea@i&qﬂyér@iontim sA@ ViRl tSriA T 18 Salsirde exiIbRbAY kaxiifyfthFats up

9). The increased | evels of these cytokines were

I gnifj ed by the adm ni stration of SOS or

tOr\?'!rllloeg'Jti]éesla%‘I!igi{s]gt’é.O)é ‘e 11: Toxicity Test on Repeated

Oral Administration in Rats Toxicity tests with

repetitive adm nistration were perforned using siXx

week . old specific pathogen free (SPF) SD rats as
Forgyiaiion Bxg %Fal)éeg‘lfﬁﬁ?’bgﬁr%?lﬁté Radi x extract prepared

in Preparati on Exanples 1 - 3 were suspended and

adniSepbpeectilpraitiajag Radixe edrastrd §p pregrkgnyetion with the

period of 2 weeks to rats. Each group contai ned six
foBoivingl ompAfstten whe fadmilaed tin deblom, fot hel mdodnigieatgon by using

observed with respect to their death, clinical
wEHTRh @ ABon AltBdgeratulbgsymeaioght , hemat ol ogi cal and

hemat obi ochem cal tests were perforned. The mce were
o Sﬁ%{)psi ed to exam ne any abnormalties in their

bdom nal and pectoral organs with naked eyes. The

res o] ] 4. it Jyi.C [ her e

wor & 55T P e Al Radh e TSt WA A0 AR Siicone
dlfs)%lq?gg%, Wgﬁés}é@r%rsl’%ea%ae rngZte%g,ﬁ r{éii%%og:?ysgaglgrrﬂé Jelllﬁﬂb% 5(5 Héﬁj' O8Fium

hemat obi ochem cal test well as in autopsies. 31
SPRRr GEPEE TGk AT e i AR e TR GF ARV <lrods ethanol.

Subprostratae Radi x extract of the present invention

is a safe material which does not exhibit any toxicity

inrats up to the dosage of 2,000 ng/kg. Forrmulation
Fdexandgien Exanifrie pafrapametion fof Datinetrds

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

Sophorae Subprostratae 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
Sophorae Subprostratae Radix extract of the present invention with the

following composition was formulated in injectables.




Sophor ae Subprostratae Radi x extract of the present

invention with the follow ng conposition was

formulated in tablets for oral adm nistration by using

wet granul ation and dry granul ati on net hods.

[ Conposition] Sophorae Subprostratae Radix extract
[CehfpoBRion] i ght anhydrous silicone dioxide 10 ng,

magnesi um stearate 2 ng, mcrocrystalline cellul ose 50

ng, SRULHRN SuBh A ER Al e atfacR50 B, neRiltoSTsw @B, MA31PO, 25
ng, adequate anount of anhydrous ethanol. Formul ation

ﬁe%hstiﬂ[gg%% atipgpf O ntnents Sophorae

gﬁ prostratae |x extract of the present invention
with the follow ng conposition was fornulated in

oi nt ment s. [Con'positi on] Sophorae Subprostratae Radix
extract 7 cet palmtate 20 cet anol 40 g,
ogwé%fwn%ﬁ ﬁlﬁepzfah%ag]fwiﬂ State 80 9.
sorbitan nonostearate 20 g, of sorbate 60 ro 1 arah
dox Trwhetet subprawtaigd Rarih exsct pintheapissent pinyergiorp wighy the
pYYg~PYYJgg adequate anount of phosphate and
foPonvirfy eedhpuaitions wes frubraddtohirBeaivpl ageBts. Prepar ati on of

I nj ect abl es Sophorae Subprostratae Radi x extract of
[Coh®opitizaant i nvention with the follow ng conposition
was fornmulated in injectables. 32 [Conposition]

Sophey;AerasubpbRsttalaRB8dickrXt 120 Rk, pARERVLE! 13 ¢
180 ngp?‘l Ir\IaZHch 25 ng, injectabl ec%l still edmwatsér &

gl@ce?&g ’%r%b 'l_'ﬁo : ag %giqglp u]r:r?(@‘@zp% %né‘fh IP LRRLEH 'Zg w%?cex ;Ii% %‘. cal

Agent's rostra x extra
present invention with the

[Composition 2]
Sophorae Subprostratae 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 Subprostratae Radix extract of the present invention with the
following composition was formulated in troches.
[Composition]

Sophorae Subprostratae Radix extract 1 g, white sugar 50 g, gelatin 3 g,

glycerine 10 g, acacia  gum 1 g, adequate amount of water

Formulation Example 6: Preparation of Syrups
Sophorae Subprostratae Radix extract of the present invention with the

following composition was formulated in syrups.
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foll owi ng conpositions was fornulated in topica

agents. [Conposition 1] Sophorae Subprostratae Radix

extract 0.3 g, sodium polyacrylate 1.3 g, glycerine

3.6 g, hydroxy al um num 0.04 g, nethyl parabene 0.2 g,

water 14 g. [Conposition 2] Sophorae Subprostratae
[CRagbxtiexitract 0.6 g, propylene glycol 1.6 g, liquid

paraffin 0.8 g, isopropyl nyristate 0.4 g, acrylic

adheghMéral rostatRI RdEx Lx@ract Eg, @&@Ei'@m.gé?nmc%ﬁr 254 g,

Preparation of Troches Sophorae Subprostratae Radi x

. f e i Nt i o0, Wit L. owi

B e R o R T L S ait S
T%ngQE quubprostratae Radi x extract | g, white sugar
5pe ,Eg%latin 3 g, glycerine 10 g, acacia gum1 g,

adequat e anount of water Fornul ati on Exanpl e 6:

Preparation of Syrups Sophorae Subprostratae Radix

extract of the present invention with the follow ng
INDJApDRIAL ART BHARY| ated in syrups. 33 [Conposition]

Sophorae Subprostratae Radi x extract 2 g, saccharin

0. 8 4p stsleganb®B, thegSomloyae bulpmo8rdag RaflixagrdracO o0 dhey present

et hanol 4.0 g, sorbic acid 0.4 g, adequate anount of
inddhtiofl] ahlikd et waitvefitidHMDYGTRbAbe ABRAINGABL tidaT Mréss sthadhebhve

above, the Sophorae Subprostratae Radi x extract of the

shB¥S2RELvd BVSNH BN eduRkiKer harLORV@Ma&Mbdel, have exhibited
synt hesi zed pharmaceutical drugs which have
excellent pharmaceutical efficacies in overall respiratory diseases model. That is, the
Sophorae Subprostratae 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 with

departing from the scope of the invention, which is defined in the following claims.

34




shown effective only in limted cases of respiratory

di seases nodel, have exhi bited excellent

pharmaceutical efficacies in overall respiratory

di seases nodel. That is, the Sophorae Subprostratae

Radi x extract of the present invention has excell ent

effect of inhibiting airway contraction, respiratory
Clafthecti ons, 5-1i poxygenase activity,

phosphodi esterase 4 activity, airway

hyper - responsi veness and ai rway renodel i ng;

antagoni stic activity agai nst | eukotriene D4; and

antitussive effect, thus bein seful for prevention
1. Xlia of Pagharenputsrorias Fadis ﬁg&h‘%@@é@*@@}'ﬂ%@ﬁ@oﬂa@f BReirgment
acute and chronic bronchitis, allergic rhinitis,
fopthetraeyamiien of Bspimeat o spspirtadtdienises( br onchi ti s,
bronchiolitis, etc.), acute upper respiratory
infections (sphagitis, tonsillitis, laryngitis). Al
docunents nentioned herein are fully incorporated
2. ITae @bdadayr i erieel, mherdih ehid Sephdrae Bybprobtrdtee Rindix extract is
i nvention has been described with reference to
praﬁﬁ%afw ext@hBadi Rbeae PR bIEAL ®AGHARGHY FatedldrOAS a@bhol
the invention rmay be constructed with departing from
: [ . [ .
oS giRGe Sy PSP e AR B G BT gL PRompoler
ﬁgbgrostratae Radi x extract for the preparation of a
*nEdi'canent for the prevention or treatnent of
respiratory di seases. 2. The use according to claim1,
wherei n sai d Sophorae Subprostratae Radix extract is
repared by extracting Sophorae Subprostratae Radix )
3. %h? ﬁsws@v%@g togininl b @%@P‘ein%iﬁ@ppb@raﬁ SHpRyRegrtpg Radix extract is
purifying with water-saturated | ow grade al cohol or a
pmapmpd [barextrsgingdivphoBie STiberestietaadadibdivith waseicdraw atetsaturated
wherei n sai d Sophorae Subprostratae Radi x extract is
lop-gRde edoiny] cexhbagslbnghGap fdlvaedSyhpriRttiat adndedisime.
wWth water or water-saturated |ow grade alcohol or a
nonpol ar sol vent followed by purification using the
sane.

4. The use 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 use 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 use according to claim 1, wherein said respiratory diseases are caused by

airway contraction, respiratory infection, 5-lipoxygenase, phosphodiesterase 4,




4. The use according to claim2 or claim3, wherein
said | ow grade al cohol has carbon atons of from1l to
6 and said nonpol ar solvent is ethyl acetate,
di chl oronet hane, chloroform carbon tetrachloride or
nmet hyl et hyl ketone. 5. The use according to claim1,
aiwer lefper saipdnsiegpss at aryayrgsaddisgakekesivheB4, asbeditussive
or chronic bronchitis, allergic rhinitis, acute upper
effe@spiratory infection and acute |ower respiratory
infection. 6. The use according to claim1, wherein
said respiratory di seases are caused by airway
contraction, respiratory infection, 5-1ipoxygenase,
phosphodi esterase 4, 35 airway hyper-responsiveness
or airway renodeling, |eukotriene D4, and antitussive
effect. 36 SOPHORAE SUBPROSTRATAE RADI X EXTRACT FOR
PREVENTI ON AND TREATMENT OF RESPI RATORY DI SEASES
ABSTRACT  The present invention relates to an extract
i sol ated from Sophorae Subprostratae Radi x useful for
prevention and treatnment of respiratory di seases. Mire
specifically, the present invention relates to a
pharmaceuti cal drug conprising the Sophorae
Subprostratae Radi x extract having excellent effects
of inhibiting airway contraction, respiratory
i nfections, 5-1ipoxygenase activity, phosphodi esterase
4 activity, airway hyper-responsi veness and airway
renodel i ng; antagonistic activity against |eukotriene
D4; and an antitussive effect, thus being useful for
prevention and treatnent of respiratory di seases such
as asthma, acute or chronic
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bronchitis, allergic rhinitis, acute upper respiratory
infections and acute |ower respiratory infections,
and the like.

SOPHORAE SUBPROSTRATAE RADIX EXTRACT FOR PREVENTION AND

TREATMENT OF RESPIRATORY DISEASES

ABSTRACT

The present invention relates to an extract isolated from Sophorae Subprostratae
Radix useful for prevention and treatment of respiratory diseases. More specifically,
the present invention relates to a pharmaceutical drug comprising the Sophorae
Subprostratae  Radix extract having excellent effects of inhibiting airway
contraction, respiratory infections, 5-lipoxygenase activity, phosphodiesterase
4 activity, airway hyper-responsiveness and airway remodeling; antagonistic
activity against leukotriene D4; and an antitussive effect, thus being useful for
prevention and treatment of respiratory diseases such as asthma, acute or chronic
bronchitis, allergic rhinitis, acute upper respiratory infections and acute lower

respiratory infections, and the like.
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