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Fi gure 3: HPLC chromat ogram show ng acant hoside D in P&01. DETAI LED
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conposi t ABgelicae Rad%spﬂé@ 1goiEgmfondrdac ¢ @ze%oiﬂﬁ?mﬁroﬁ hiqqaidis

present RHM&”Eh@@eHENo&%ﬂc@'Rac?z%ra's%@ﬁvé‘h'ﬁ rellicpfal suppl enents,
e o s Rl oL ) on
pectic agiifl ARFiARd, Tobhliat exﬁfh@s HfCChREdrdnaditd BaRldss, (Aevedithis Radix,
ot ani | | 24r@ippBEgh %#é%enug#q"rk e R %ﬁaﬂgé%fewe
used in RadhprEiel Eﬁmmgesasma@tRﬁtzsmal,:lﬂcyﬁ&ﬁzer_tR&gazm\dmmctdex and
Frort | e s ag st St Mgfeos8her ages. These conponents. may
be used i ndep@nﬂ]eﬂmﬂtlyerolthsm 1tsopt‘orvrtH£td| arfoodhe feati aldifivs doh jaidd ifttnatemn
paced: oncgcpmert &g R Bl Songnitut xBRCAa T RRLOReAY A
heal t h fAd@mnditmd&aml oﬁlmﬁrqukmaxbe\iénagmszmgﬁm’,teﬁ Gentamiae  Radix,
conpl exegy,, ?zh& h g, @JP i& ”ké zxangngfl ekﬁtzo?zgr‘ ﬂ?d?cfees}@ﬂ oma,

i nvention a provi egeda tive unct

enhancenﬁqﬂ‘lomd. I@bﬁmzldm Iéadl&t arc;hLeMmmélﬂﬁg?@&x aaec&vmmg@r&enﬁnel | s

F t Ach t

ot x 01 e raioe NP e S0 LORRBGATEm, EORRARRIE ofdick 8t chiabhd,

Rhi zoma, F8afths, oﬂfaéwrameWdusARamleaaﬁa Qmmn evrten (%zmam@sRadzx,
active i pgrediaat ?adth Aﬁtgzgg?ef oRHaR" Engdi aﬁﬂizb}n\ﬁe @;asfljaﬁzdy g@%?&na,

i nvention conpri ses ext ract S 1n a total anoun
95% by wedfifewerpRétamighy fadix gndobedaponsielre IB&EMS&?&V@@H@&WNS has
amount  ofq tﬁgnffm%élﬁé OBffects, e.g.Fufdxiigty, Eﬁi?pt’é@eghgafnatdn@ %Hefrﬁe and

herbal extracts used in the invenfive f ood or ditive and
pr epar at IC8ANPRAfaF oA LIERIaE é@ftﬂag‘é whishetambe sHegtively usedtadnegiginesybealfy

be addedfls afdodWrTeE&hlidsives preparation of food or feed, or added

BRIEF DESCRIPTION OF DRAWINGS
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(2) Twel ve herbs, Chaenonelis Fructus, Achyranthis Radix,
Acant hopanax, C nnanonii Cortex, Centianae Radix, Cenmatidis Radix,
Angel i cae Radi x, Cnidii Rhizoma, Gastrodi ae Rhizoma, Saffl ower,

Rhl om di s Radi x, and Ledebouriell ae Radi x were washed and dri ed.
Then, 1.0-1.5 L of 25% et hanol was added to 62.3g of Chaenonelis
Fructus, 62.3g_ of Achyranthjs : : of Acant hopanax, 62.3g of
G nnanoni  Cor 188, a@B’%@“‘éfOt@hgﬁﬁr‘E&%a dﬁ%ﬁturgs o gths p@S@%m\tﬁnélon will

Radi x, 3Be&smefappaask iffcif tB@%now%%g Ags@iptidti 6f thdAHvEaiBn, 3heldaRén in
Gast rodl ae Rhi zom, 3%@9 of Saff 1g of Rhlom dis Radi x, and
31.1g of CONYBEENR WLl ewanm@pﬁtﬁ%ﬁ y, and each nixture was

extracted at gigupeni Qﬂi@%bﬁémiﬁﬁcf@ih &rﬂmmh | thestkperiment The canthge
extract was concentrated under a r ure at 55-65C,

freeze- dFIeCASTAINR Baite GONRED MRS ﬁrtﬁmlﬁi%fasb}&ﬁder (PG201)’

Experi nment al Eigaﬁelze the effect off egh gxpeeineimil @oupidneeirtibiceRe@Oderation in
rabbit nodels of colla se-induced arthritis In order to
conf i r m CREEERRdRg ﬂﬁﬁgﬁé?&{h 3§ ef fect of P0201 prepared in

Exanpl e 1, r abigure 3o@H1sC chramnitogganahewinglacadhesiddD in BGABte used
(T. Ki kuchi, et al, Osteoarthritis and Cartilage 6, ppl77-186, 1998).
Step 1. Preparation of rabbit nodel of collagenase-induced arthritis
A rabbi t Difdthell KD Ldob CREEREYS -OM AN YENFIAN s (CNI A) whi ch di spl ays
many characteristics in common with human arthritis was prepared as
fol | ows. New Zeal and white rabbits (nmale, aged 11 weeks, Orient
Bio Inc. Kor eéljhevvehermmtmelt compobyionnof alnes preseat inygréum oampfisas the

my/ kg Of Pr&ﬂaé %ﬁ%ﬁgg&hﬁ&@ d§°z§1f%}ncﬂfh‘i' & GW1ke @S%Wya%de'i@n

(Rorrpun g agenase (clostri
hi st ol yt prediera by péo |80 ﬁmhtabﬂse\ﬁ o1y thegpbal wmaw)t o thergmaosiign) was

emul sified in Jﬂcﬁ?@‘onph@@pmﬁ&u@ef {;ﬁaﬁﬁac%ahbmecb nuﬁmn§55 Sﬁée

the enulsifie agenase solution was i njected I1nto a shaved ri
paw j oi neXiEgcte 9 rCfisW?tehﬂ Frucaise quhyﬁ@ﬂrﬁaﬂ Rﬂd@bﬁ@nﬂwaéﬁmmmm:

PBS was (ples! erkritidnheaRadikO\lesaydisaRudly, 'A%%élﬁbe'l@h&&t I(ONdiit RBizoma,
col | agenase sol ution was secondly_injected babblt to | duce

eac
ost eoar t GAPFPiac) Rhizauws SAHEWRE F’té%’ydfss r&ﬁéﬁﬂf Qtrightss fgdix n
i nj ect edahBahRAS q%ea §i05-1)5, L8R 3; 18, |@9§~l€590675a11"!331 @VSepvs

after nuslyon glrost 03 Lury s A0 0 4210 MEUNOd cighy.resGSiVeyS Bhsed

adm ni st @i ek toealt zhﬁoﬁﬂtb(bﬂ the desnpitogaatmay ebagirissain éxthet obtained from
Experi nment al ﬂr% \I{E admi ni stered with 200 ng/ kg of test sanple

sol ut i on™WFHFLRETPS 10 2R BV ssol vi ng PG201 of Exanple 1 in
sterilized watfarthes, rsake hd“rbak:mmmntsr atsi antioé #}Gedightsl .of Metenvilnivestive

negati ve_cantral oup. was,.or al adm h st ril] te
oty arBiREt I Bni NGk ot TR EE T, 11 nd i or il sl
After 5 Idemkg bef(.01-d).0a¢nbynmsight based aathei thtadensyomt bﬁﬂlfshta'bahgxtva.

carried out. BUGH RIAFRAEELLAGE MDA ¥ HleSHeLR IO onS s

t he di ssected carti I'SSO
(Dul becc@mpmofheedieﬂa@Ieetractmmteumg saTh@nr singilarieffdfcts. adi ol abel ed

355] NaSO4 t an

ixtur e was, | nocraveal SrryE e proffsd SraRAARe fIEEElReSTHARE are
centrif ugeshest amel, opOonghy fdsieds omt rintcesmed pisroueoks ppbenizednt Thand the
nL of O. e T n i s:.sl

at 4C fo‘r@ A!g&hours ?&ﬁ{it g)rre@%lﬁjgr%ed %-%50 fl tgjr“?{l:bc}%@ ns an yt e IevEH
of radi oearventippalasiraete meethad; @gg a bycpsing| het wseic ot rargpnic( solygnts.

Resul t  Fyrther] HRe lig¥& WS c?ﬁ‘ﬁabblln%ﬂen{aﬁgc%}ﬁ Akd ANd9&d rpogmer%wm eeméd
of rabbits wa$ significant her | 1-treated"group. conpared

to negatfro@ sudtaxdracky eup. mrmlfe o%powé%%derém fnoagéoma@cw@dua%bbi%
negat i vee gy ol InoheyYRepMatibs of hefRg eRB86d, {2 HePB8 hidyHe2katinead®ét or

non-dried form, or a mixture thereof.

The herbal extracts of the inventive composition may be prepared, e.g., by
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(JO NS TAB group), respectively. Two hours after adm nistration of
test sanples, the pain stinulus was induced in rats by

i ntraperitoneal injection of 1 ng/kg of PBQ The nunber of withing
by each rat was counted for 30 minutes from10 mnutes after

i nj ecti ogu@ingPBe dﬁ@a MerBd bt srﬁm(%ceé/amﬁﬁigc%x@ﬁa@ﬁngrtﬁm rhi%{ttﬁfe lto5
nunber of writh usi ol |, ow uation 1 ( T. C. a
J. Phar nHigs E(E é@ lzfﬂss@g)wel o ‘@?@ﬁ OFgRIfF. S E%ﬁ}atomny;e sdtvent
Pain i nhtll;ar&morpréfé‘ramy i ousbrg0B@f(vIV)i dth@hahyl, 168 above] qm& rtellmﬂ@yuo at
nunber of rug-treated [ nu
e o8 ibaf ot kcreme"itl R bl rsekse, 65 S feseion.
group ( pg(smit:at\x@n Ciefltutk Odbr @Emlﬁmhoﬁ%lhd:;&tdcﬁd)nQ39{Q1Qﬁerpﬁilt¢rﬂnﬁhbbnédrmfatmgndr
o AR e B Dl e LRk 2R SURUSE,
mor e ef f ediyilacetdts, cﬂﬂomfonh; be;tan@ndichwronreelvaman@@thmal t her apeutic
SenL 90 AT i TR o RO S5 U BoEl] REnOR
i nhi biti memhvpalpha(rﬁmc&mcaQB composition shows excellent in vive cartilage
regeneration in rabbit models of arthritis and significant pain inhibition in
PBQ-induced writhing test (see Table 1). In addition, the composition shows
excellent edema suppression in carrageenan-induced paw edema test (see Table 2).

The inventive pharmaceutical composition for treating arthritis and
suppressing pain may further comprise pharmaceutically acceptable carriers,
adjuvants, or diluents.

Examples of these carriers, adjuvants, or diluents include lactose, dextrose,
sucrose, sorbitol, mannitol, xylitol, erythritol, maltitol, starches, acacia rubber,
alginate, gelatin, calcium phosphate, calcium silicate, cellulose, methyl cellulose,
microcrystalline cellulose, polyvinyl pyrrolidone, water, methylhydroxy benzoate,
propylhydroxy benzoate, talc, magnesium stearate and mineral oil.

The inventive composition may be prepared in any form, e.g., oral dosage
form such as a powder, granule, tablet, pill, capsule, extract, suspension, emulsion,
syrup, aqueous medicine, acrosol, and others, topical preparation such as trast and
patch, non-aqueous medicine, freeze-dried preparation, and sterile injectable
preparation.

In the formulations, pharmaceutically acceptable fillers, extenders, binders,
wetting agents, sweetening agents, flavoring agents, adjuvants, disintegrating
agents, emulsifiers, lubricating agents and the like may be, if necessary, included.

The desirable dose of the inventive pharmaceutical composition may
depend on the patient’s age, sex or weight, but it may be generally administered 1
to 3 times per day in a divided dose of 0.01-10g, preferably, 1 to 5Sg. Further, the
dose may be adjusted according to the administration route, severity of disease,
patient’s sex, weight, age and the like. Therefore, the dose does not limit the

scope of the present invention in any way.

The present invention also provides a health food for joint function

enhancement and pain alleviation comprising extracts of Chaenomelis Fructus,
7



Experimental Exanple 3: Edema inhibition effect of P&O01 in
carrageenan-i nduced paw edena test In order to evaluate the
effect of P&01 on edenm inhibition, carrageenan-induced paw edenma
test was carried out. Male SD rats of 6 weeks age were orally

admi ni st gy ¢ rcWithﬂ SR@ﬂl‘x! ' A%gn%}bahaf negﬁirﬂa%ﬁnﬁpnbb%xgr G‘émmn&\é t RO

ng/ kg of P . group),, wth di cl of

posi ti ve Q!@fﬁtlﬂéis %%15 (“ar&d! Wén&@%’f»o@}éllam’%ﬂ”ﬂ% F@f %4 ° Bfrizoma,
JO'NS TA@aﬁﬁmé}h@m&ahﬁs Regieand Gk DSTAR AR as zfcﬁS'@Qﬂgl‘eMﬁ:Jan Tvvo
hours after or [.IL of 1%carra an.solutio

: ni.s |on,
was intrader ma ﬁ}%é@f&h fmeopﬁeﬁ@lt ipgARLISH FRMPEES MimedPat eitjacks e
i njecti orotanﬂlrnbhﬁeef D.0Urtd 9% &k wagﬁf;tpr@ﬂeraﬂmq toBOgORS \Qéléghhe hi nd
RN AL DI R
drug-tr efd@tagd prypavatidn inediodtheredaire uforeoehtiohedr oup (P. F. Moore
G ci of enac or o Rﬁs%}glf L BR B Pisseriadeytion may 0S4 88 Tant sl dnpSier,
i nhi biti gramﬂ@dtabﬁtl\lﬁaﬂ's%e es:tgmmﬂldnmagdﬁmﬁae_r rdointpriseoothet matural or
cont oot o ERERR sPRRLFLS G RS RGATT HRY BB AL bR
previ ous nat urbfe ﬂmhhpbmeragaq:fntlm fpoeseat t1hm’:mti(m mTpldoatde the herbal
Crper TRk 54 D o300 01968, ELIRATES, 6 0 G groep
beverage. Providing that the health beverage of present invention contains above
described extracts as essential components in the indicated ratio, there is no
particular limitation on the other liquid components, and the beverage may further
contain various flavoring agents or natural carbohydrates which are conventionally
used in beverages. Examples of aforementioned natural carbohydrates are
monosaccharides such as glucose, fructose, and others; disaccharides such as
maltose, sucrose, and others; conventional sugars such as dextrin, cyclodextrin,
and others; and sugar alcohols such as xylitol, sorbitol, erythritol, and others. In
addition to the carbohydrates, natural flavoring agents such as taumatin, stevia
extract (e.g., levaudioside A, glycyrrhizin, etc.), and synthetic flavoring agents
such as saccharin, aspartam, and others, may be used. The natural carbohydrates
may be generally used in an amount of about 1 to 20g, preferably 5 to 12g per 100
mL of the composition.

Besides said components, the composition of the present invention may
contain various nutritional supplements, vitamins, minerals (electrolytes),
synthetic or natural flavoring agents, coloring agents, and fillers (cheese, chocolate,
etc.), pectic acid and salts thereof, alginic acid and salts thereof, organic acids,
protective colloid thickeners, pH adjusting agents, stabilizers, preservatives,
glycerin, alcohols, carbonating agents used in carbonated beverages, and others.
Further, the inventive composition may contain fruit pulps for natural fruit juices
and fruit juice beverages and vegetable beverages. These components may be
used independently or in combination. The ratio of such additives may be
generally selected in a range of 0 to about 20 parts by weight based on 100 parts
by weight of the composition.

Examples of the health food include various foods, beverages, gums,
8



Experimental Exanple 4: Analysis of anpbunt of acanthoside D in P&01
1.0 g of P0201 and 20 nL of 50% net hanol were added to 50 nlL of Mass
flask, sonicated for 30 mnutes, and centrifuged at 3,200 rpm at a
roomtenperature, for 30 m nutes. The supernatant was filtered

through Qitﬁﬁliﬂ%ﬁ%{ﬂémehédﬂﬂﬂiod adidhents) ddd &hergras used as a test
solution. 10 my of Standard acanthosi de D was di ssol ved in met hanol

to make 100 m., filtered through 0.45 pmsyringe filter, and this

sol ution was UM R8st SinreRasH A YWrboides By faul) @théélﬂ aaameL fof jbine
standard solutlo and 20 IL of the test solution to
chr omat o§HBESAR s &ﬂ#n@aleoﬁkﬁwm CWI%@&RCWEEJSSO%@M%OMM

acant EOS Wﬁct@s, A aﬁﬂhlf \Reidex, E&Qﬁl% naﬁceé‘ﬂﬁﬁ:ﬂmofr?i E’orfERelG@ﬂﬁuﬁ&e Rludix,
acant hosi u rom
conat i on Clenaudfo sttt Bieelical  Khios CridR’ Kbbnisho s asins Rpisgmas
anount  ofaflandaRi ek Roamﬂ an@wdgbomu(lkﬂé Radiolasactivg ingtedientshe
st andard Condi ro net er.. (measur.ene
vl engt h- o101 HORbPhReS AddS BEIRE SRRnlaRt s EGRPESET e berbal
Tenper at gx@actddCaNbial hkmophaef0.04 to IR byoetight, tprefeeablB 1oYW by weight
acetonit Qn. vol uge, 2 Flowrate. 1 nL/mn <Table 3>
Time (mi ?seﬁ ((r%Heé%E%anep%g?ghe cgmpo ition.
Further, the weight ratio of the herbal extracts used in the inventive food or
feed additive and preparation method thereof are aforementioned.
The additive may be added as a raw material on preparation of food or feed,
or added to finally prepared food or feed.

The following Examples are intended to further illustrate the present

invention without limiting its scope.

Example 1: Preparation of herbal extracts (PG201) using polar solvent

1)

Twelve herbs, Chaenomelis Fructus, Achyranthis Radix, Acanthopanax,
Cinnamomi Cortex, Gentianae Radix, Clematidis Radix, Angelicae Radix, Cnidii
Rhizoma, Gastrodiae Rhizoma, Safflower, Rhlomidis Radix, and Ledebouriellae
Radix were purchased from a market specializing in herbs (Kyungdong herb
market, Seoul, Korea), and each herb was washed and dried. Then, 62.3g of
Chaenomelis Fructus, 62.3g of Achyranthis Radix, 62.3g of Acanthopanax, 62.3g
of Cinnamomi Cortex, 38.9g of Gentianae Radix, 38.9g of Clematidis Radix,
38.9g of Angelicae Radix, 38.9g of Cnidii Rhizoma, 38.9¢g of Gastrodiae Rhizoma,
38.9g of Safflower, 31.1g of Rhlomidis Radix, and 31.1g of Ledebouriellae Radix
were mixed with 1.6L of 25% ethanol, and the mixture was extracted at a room
temperature for 3 days while stirring. The extract was concentrated under a
reduced pressure at 55~65°C, and freeze-dried to obtain an extract powder
(PG201).

Example 2: Preparation of herbal extracts (PG201) using polar solvent
2)
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Twelve herbs, Chaenomelis Fructus, Achyranthis Radix, Acanthopanax,
Cinnamomi Cortex, Gentianae Radix, Clematidis Radix, Angelicae Radix, Cnidii
Rhizoma, Gastrodiae Rhizoma, Safflower, Rhlomidis Radix, and Ledebouriellae
Radix were washed and dried. Then, 1.0~1.5 L of 25% ethanol was added to
62.3g of Chaenomelis Fructus, 62.3g of Achyranthis Radix, 62.3g of
Acanthopanax, 62.3g of Cinnamomi Cortex, 38.9g of Gentianae Radix, 38.9g of
Clematidis Radix, 38.9g of Angelicae Radix, 38.9g of Cnidii Rhizoma, 38.9g of
Gastrodiae Rhizoma, 38.9g of Safflower, 31.1g of Rhlomidis Radix, and 31.1g of
Ledebouriellae Radix, respectively, and each mixture was extracted at a room
temperature for 3 days while stirring. The each extract was concentrated under a
reduced pressure at 55~65°C, freeze-dried, and mixed to obtain an extract powder
(PG201).

Experimental Example 1: Cartilage regeneration effect of PG201 in
rabbit models of collagenase-induced arthritis

In order to confirm the cartilage regeneration effect of PG201 prepared in
Example 1, rabbit models of collagenase-induced arthritis were used (T. Kikuchi,

et al, Osteoarthritis and Cartilage 6, ppl177-186, 1998).

Step 1: Preparation of rabbit model of collagenase-induced arthritis

A rabbit model of collagenase-induced arthritis (CNIA) which displays
many characteristics in common with human arthritis was prepared as follows.

New Zealand white rabbits (male, aged 11 weeks, Orient Bio Inc. Korea)
were anesthetized by intramuscular injection of 45 mg/kg of ketamin (Yuhan
corporation, Korea) and 2 mg/kg of xylazine (Rompun™, Bayer, Korea). 2.91
mg of collagenase (clostridium histolyticum, type II, enzyme activity: 626
units/mg, Sigma, USA) was emulsified in 4 ml of phosphate buffered saline
(PBS), and 250 uL of the emulsified collagenase solution was injected into a
shaved right paw joint of each rabbit. In case of normal rabbits, same amount of
PBS was injected instead. Four days after initial injection, the collagenase
solution was secondly injected into each rabbit to induce osteoarthritis. In case
of normal rabbits, same amount of PBS was injected instead (see Fig. 1)

Step 2: Cartilage regeneration effect after induction of osteoarthritis
10




The ampunts of acanthoside D in P0201 sanpl es nmeasured by HPLC
quantification are shown in Table 4. <Table 4> Sanple No. of P0201
Amount of acanthoside D (% 1 n. d 2 0.0139 3 0.0237 4 0.0360 5

0. 0419 Experimental Exanple 5: Inhibitory effect of

acant hosi de D on NO production Raw264.7 cells were cultured in
DMVEM nedi um sugz)pl enented with 10% FBS (I nvitrogen, USA) in a 37C, 5%
O i ncubat or .(2THeVEE19G were seeded in a 24-wel | pl ate at 2x105

celI's/well. Affeirysday BARYF $he 51 colARHIa00 iHRSLi6AE Edse Gandple wkdd orally
ng/ mL of |ipaopol ysaccharjde (LPS) was added 1 n order, to.induce the

Cpr osei BHIDHOREST i oher PP BTN SASoR 6 inal AWOS; nEKPSIHBEHG groub was
g/ mL of afiyeisteeed IwBRNPOG Smpiee odderd, safgipesilutien ywhitht & p2dpdiedr By
e, SUPERSLAELS pUEKR PRIERLRE 00 caLES LUferd o SRS L oL U
expressi 400 ahghhl.. Meanwisleshwmative chabld droup head bhilbt adminisfcred twidh
Z(r)nz)gﬁt Ogistlt\agéﬁ%t? ﬂ\ggt%:lagonrﬁym?ﬁné%%?ﬁ:d@wi);bvats haeisé) " rr(f’lrr]lfs?er%fd \%itﬁ' &Q?lfized

water.

After 5 weeks of oral administration, cartilage synthesis assay was carried
out. Right paw cartilage was thinly dissected and 30 mg of the dissected
cartilage was dissolved in 1 mL of serum-free medium (Dulbecco’s Modified
Eagle’s Medium). Then, 20 mL of radiolabeled [*°S] NaSO, (ImCi/mL, Perkin
Elmer, USA) was added thereto and the mixture was incubated at 37°C for 24
hours. The culture medium was centrifuged at 12,000 rpm for 5 minutes to
remove supernatant, and 1 mL of 0.5M NaOH was added thereto. The
suspension was slowly stirred at 4°C for 48 hours, filtered using PD-10 filter
column, and the level of radioactivity was measured using a scintillation counter.

(2-2) Result

The level of cartilage regeneration on right paw joints of rabbits was
significantly higher in PG201-treated group compared to negative control group.
That is, 36% of cartilage loss occurred in negative control group, while it
decreased to 19% in PG201-treated group. These results demonstrate that PG201
has cartilage protective effects through significant reduction of cartilage loss |
caused by arthritis (see Fig. 2).

Experimental Example 2: Pain inhibition effect of PG201 in
PBQ-induced writhing test

In order to measure pain inhibition effect of PG201, PBQ
(para-benzoquinone)-induced writhing test was carried out. Male SD rats of 6
weeks age were orally administered with sterilized water (negative control group),
with 400 mg/kg of PG201 (PG201 group), with 30 mg/kg of diclofenac sodium
(Sigma, USA), a non-steroidal anti-inflammatory drug, as a positive control group
(diclofenac group), and with 400 mg/kg of JOINS TAB (SK chemicals, Korea), a

commercially available anti-inflammatory drug derived from natural substances
11



case of P0201 sanple with no acanthoside D, no inhibitory effect was
observed. <Table 5> No. Treatnent (stinulating agent + sanple) Ampunt
of acanthoside D (T) NO production |level (12M Inhibitory activity on
NO production (% 1 No treatnment + no treatnment 0.1 - 2

(JOINS TAB group), respectively.  Two hours after administration of test
samples, the pain stimulus was induced in rats by intraperitoneal injection of 1
mg/kg of PBQ. The number of writhing by each rat was counted for 30 minutes
from 10 minutes after injection of PBQ. Pain inhibition (%) was calculated from
total number of writhes by using following equation 1 (Thuy, T. C. et al.,, J.
Pharmacol Exp Ther. 248(3): pp907-915, 1989).

<Equation 1>
Pain inhibition (%) = [(number of writhes by negative control group —
number of writhes by drug-treated group) / number of writhes by negative control

group] x 100

As shown in Table 1, diclofenac group (positive control group) exhibited
92% of pain inhibition, and JOINS TAB group showed no pain inhibition. In
contrast, PG201 showed 23% of pain inhibition, indicating that the inventive
extracts are more effective in pain inhibition than previous natural therapeutic

agents for arthritis.

<Table 1>
Experimental group Diclofenac group | JOINS TAB group | PG201 group
Amount (mg/kg) 30 400 400
Percent inhibition of pain (%) g2 - 23

Experimental Example 3: Edema inhibition effect of PG201 in
carrageenan-induced paw edema test

In order to evaluate the effect of PG201 on edema inhibition,
carrageenan-induced paw edema test was carried out. Male SD rats of 6 weeks
age were orally administered with sterilized water (negative control group), with
400 mg/kg of PG201 (PG201 group), with 30 mg/kg of diclofenac as a positive
control group (diclofenac group), and with 400 mg/kg of JOINS TAB (SK
chemicals, Korea) (JOINS TAB group), respectively. Two hours after oral
administration, 50 pL. of 1% carrageenan solution was intradermally injected into
the right hind paw. Immediately after injection and three hours after imjection,
the volumes of the hind paws were measured using a mercury displacement
method. Edema inhibition (%) was calculated by comparing the mean edema of

12




LPS + no treatnment 20.8 - 3 LPS + sanple 1 n. d 19.7 5.4 4 LPS +
sanple 2 0.0139 13.4 35.5 5 LPS + sanple 3 0.0237 9.2 56.0

drug-treated group with that of negative control group (P. F. Moore et al., Inflamm.
Res. (45) pp54-61, 1996).

As shown in Table 2, diclofenac group (positive control group) exhibited
92% of edema inhibition, and JOINS TAB group showed no edema inhibition.
In contrast, PG201 showed 12% of edema inhibition, indicating the inventive
extracts are more cffective in edema inhibition than previous natural therapeutic

agents for arthritis.

<Table 2>
Experimental group Diclofenac group | JOINS TAB. group | PG201 group
Amount (mg/kg) 30 400 400
Percent inhibition of edema (%) 38 - 12

Experimental Example 4: Analysis of amount of acanthoside D in
PG201

1.0 g of PG201 and 20 mL of 50% methanol were added to 50 mL of Mass
flask, sonicated for 30 minutes, and centrifuged at 3,200 rpm, at a room
temperature, for 30 minutes. The supernatant was filtered through 0.45 pm
syringe filter, and the filtrate was used as a test solution. 10 mg of Standard
acanthoside D was dissolved in methanol to make 100 mL, filtered through 0.45
pm syringe filter, and this solution was used as a standard solution. By
subjecting 20 pL of the standard solution and 20 pL of the test solution to liquid
chromatography under following conditions, the peak areas of acanthoside D, AS
& AT, were measured, respectively. The amount of acanthoside D was
calculated by using AS and AT from following equation.

Equation: amount of acanthoside D (C;5HggOg: 742.73) (mg)
= amount of standard acanthoside D (mg) x (AT / AS) x
purity of the standard

Condition:
Detector: UV spectrophotometer (measurement wavelength 210 nm)
Column: Capcell Pak C18 UG80 4.6*%150 (5 uM)
Temperature: 40°C
Mobile phase: A = 10% acetonitrile, B = 60% acetonitrile
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6 LPS + sanple 4 0.0360 6.7 67.8 7 LPS + sanple 5 0.0419 4.8 76.8

The follow ng Preparation Exanples are intended to further illustrate
sai d pharmaceutical conposition without limting its scope.
Preparati on Exanple 1: Preparation of concentrated |iquid Herbal
extract of Exanplej @QQOﬂgoﬁLﬁgqgﬁﬁEharide600 mg Pear concentrat e500

gg Vitam n m'x_ture% tra\/\bﬁnry fl avorappropriate anount
ncentrated |iqui &QVdpEr athbAias prepared by di ssol vi ng above
conponents in distilled water to make 30 m., filling the mxture in
pol yet hyl ene a<r1})allbqe%r;d sterilizing.
Time (min) A (%) B (%)

0 100 0

3 95 5

10 95 S

15 90 10

20 90 10

25 100 0

30 100 0

The amounts of acanthoside D in PG20]1 samples measured by HPLC
quantification are shown in Table 4.

<Table 4>
Sample No. of PG201 | Amount of acanthoside D (%)
1 n. d
2 0.0139
3 0.0237
4 0.0360
5 0.0419

Experimental Example 5: Inhibitory effect of acanthoside D on NO
production

Raw264.7 cells were cultured in DMEM medium supplemented with 10%
FBS (Invitrogen, USA) in a 37°C, 5% CO, incubator. The cells were seeded in a
24-well plate at 2x10° cells/well.  After six hours, cell adhesion was checked,
then 100 ng/mL of lipopolysaccharide (LPS) was added in order to induce the
expression of NO, an inflammatory mediator, and simultaneously | mg/mL of five
PG201 samples were added, respectively. After 24 hours, the supernatants were
harvested and centrifuged to remove the surplus cells, and subjected to Griess test
for measuring the change in the expression of NO.

As shown in Table 5, the inhibitory effect of PG201 on NO production was
increased with the presence of a higher amount of acanthoside D in PG201, and in
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Preparati on Exanple 2: Preparation of tablet Herbal

extract of

Exanpl e 1300 ng Lactose85 ng Corn starchl11l0 ng Mcrocrystalline
cel l ul o0se63 ng CMC- Caappropriate anmount Sodi um starch

gl ycol at eappropri at e anount

Silicon dioxideappropriate anount

Magnesi ughi SEPGLORRRMPI hitheh AadiwMoside HehBahhidiorpetfeof whXabireed.

1300 ny

Pot aSSI,i,iI&lg%

Li ght anhydr ouUs

anount
was pre

accordamnce with

Exanpl e

| yacryl at e80 ng Hydr oxypr opyl

cel | ul ose40 ny

. ¢ic acidi16Q my G yceryl behenateappropriate
MagR®es | UMTsdaeRbmt (SRARIAARE | |2t 6ARBBRMHF NO pradh&fonP[ epaitabitaH
pared by| m xi ng above conponents, .conpnessi nﬂgﬁqd cpati.ng, in

corfgeRt T SATaple) abl etacﬁlﬂé‘b‘é‘feapi on 1) pr o faHEYY 8% NO
3: Preparation of soft capsul e) production (%)
1 No treatment + no - 0.1 -
treatment
2 LPS + no treatment - 20.8 -
3 LPS + sample 1 n.d 19.7 54
4 LPS + sample 2 0.0139 13.4 355
5 LPS + sample 3 0.0237 9.2 56.0
6 LPS + sample 4 0.0360 6.7 67.8
7 LPS + sample 5 0.0419 4.8 76.8

The following Preparation Examples are intended to further illustrate said

pharmaceutical composition without limiting its scope.

Preparation Example 1: Preparation of concentrated liquid

Herbal extract of Example 1

Oligosaccharide

Pear concentrate

Vitamin mixture

Strawberry flavor

600 mg
600 mg
500 mg

30 mg

appropriate amount

Concentrated liquid preparation was prepared by dissolving above

components in distilled water to make 30 mL, filling the mixture in polyethylene

ample and sterilizing.

Preparation Example 2: Preparation of tablet

Herbal extract of Example 1

Lactose

Corn starch

Microcrystalline cellulose

CMC-Ca

Sodium starch glycolate

15

300 mg
85 mg
110 mg
63 mg

appropriate amount

appropriate amount




Her bal extract of Exanple 1300 ng Soybean oil 480 ng Pal moil 90 ng
Yel | ow beeswax30 ng Soft capsul e preparation was prepared by
m xi ng above conponents and filling succinylated gelatin capsule by
conventional soft capsul e preparation nethod. Preparation Exanple 4:
Preparation ofsifiasfl diypael e Herbal extract of Exanplgpkdf@atthmount
Lact ose85 ng %}Irn starch110 ng Mcrocrystalline cellulose63 ng

CMC- Cal0 ny agngavy $eda e preparati on was prepaRIHOBYAE SRR
above conponergrs and filling gelatin capsule by conventional hard
capsul e preparation nmetho Preparati on Exanpl e 5: aration of
pat ch Crude drl%if égﬁ%tﬂ?@*a&ﬁﬁanpl e 1150 ng G ygﬁff licyl at e150
ng 16 L-nent tﬂata@mrﬁq)d}@dﬁyﬂatepar ahydr oxybenzoat e28 §Wmg

Hydroxypropyl cellulose 40 mg
Light anhydrous silicic acid 160 mg
Glyceryl behenate appropriate amount
Magnesium stearate appropriate amount

Tablet preparation was prepared by mixing above components,
compressing and coating, in accordance with conventional tablet preparation
method.

Preparation Example 3: Preparation of soft capsule

Herbal extract of Example 1 300 mg
Soybean oil 480 mg
Palm oil 90 mg
Yellow beeswax 30 mg

Soft capsule preparation was prepared by mixing above components and
filling succinylated gelatin capsule by conventional soft capsule preparation
method.

Preparation Example 4: Preparation of hard capsule

Herbal extract of Example 1 300 mg
Lactose 85 mg
Corn starch 110 mg
Microcrystalline cellulose 63 mg
CMC-Ca 10 mg

Hard capsule preparation was prepared by mixing above components and
filling gelatin capsule by conventional hard capsule preparation method.

Preparation Example 5: Preparation of patch

Crude drug composition of Example 1 150 mg

Glycol salicylate 150 mg
16



G ycyrrhizic aci dappropriate anmount Di phenhydram ne

sal i cyl at eappropri ate anount A patch (14 cmx 10 cn) was
prepared by m xi ng above conponents in accordance wi th conventi onal
pat ch preparation nethod. Preparation Exanple 6: Preparation of

heal th food Herkgénigytract of Exanple 1150 ng Lactosgdat ng M1k
calciunB0 ng Vitam n D330 ng Vitamn C20 ng Green tea extract

powder appr opr i MEEY pstaRtydax ¥hedsOant hot henat eappr opfs &% armount

L- cysti neappr ngjc?}miﬁa@@m Xylitol appropriate amunjpp¥epfias afibunt

st ear at eapproptj at e apount Pr e&ar ation Exanple 7: Preparat.i on o

heal th bover agdiRlEHBATaBRNF AEHCHRCEX anpl e 11000 g CRRRTPENARI AR08 gy

A i gosacchari dg}acty (Coreend 1atcegn)0ivappiesardd B2ngxing above components in
accordance with conventional patch preparation method.

Preparation Example 6: Preparation of health food

Herbal extract of Example 1 150 mg
Lactose 120 mg
Milk calcium 30 mg
Vitamin D3 30 mg
Vitamin C 20 mg
Green tea extract powder appropriate amount
Calcium panthothenate appropriate amount
L-cystine appropriate amount
Xylitol appropriate amount
Magnesium stearate appropriate amount

Preparation Example 7: Preparation of health beverage

Herbal extract of Example 1 1000 mg
Citric acid 1000 mg
Oligosaccharide 100 g
Concentrate of prnus mume 2g
Taurine lg
Distilled water to 900 mL

Health beverage preparation was prepared by mixing above components,
stirring at 87°C for about 1 hour, filtering, and filling in 1000 mL container and
sterilizing by conventional health beverage preparation method.

Preparation Example 8: Preparation of food additive

Food additive preparation was prepared by using the herbal extract of
Example 1 by itself, or by mixing the herbal extract of Example 1 with any of

lactose, microcrystalline, corn starch and dextrin in 1:1, stirring, heat-drying at
17



Taurinel g Distilled waterto 900 ni Heal th beverage preparation
was prepared by m xi ng above conponents, stirring at 87C for about 1
hour, filtering, and filling in 1000 nm. contai ner and sterilizing by
conventional health beverage preparation nethod. Preparation Exanple

8: Prepaygt7QvC Cff)r BQQ%(ﬁﬁlﬁj ol iWaRuum-drying@pd0280°C iang TEERANHL SNdMERg

prepared by us t herbal extract "of " Exanple 1 by itself, “or by
m xi ng tHémB(-ﬁﬁ lé@éfﬁh’é’@f Obﬁplﬁi’a‘#ﬂ!@ 1 with any of |actose,

m crocrystalline, corn starch and dextrin in 1:1, stirring,
heat-drying at_ 17 40- 0C far 3-9 hours o .drying at 40-60C
and 760 nmmHg crEBRAHS : s freayailen O i¥&r ay- dryi ng.
Preparation Exanple 9: Preparatlon of feed add|t|ve Feed additive

preparation ed accordln to Pre atlo I IS
B A veD 1 PR aRBRTE iarhint S durbaBipoeoeling {8 Bitartion Herls
extract s8of Chaenonelis Fructus, Achyranthis Radix, Acanthopanax,

C nnanom Cortex, 5 Gentianae Radix, Clematidis Radix, Angel i cae
Radi x, Cnidii Rhizoma, Gastrodi ae Rhi zoma, Safflower, Phlomdis
Radi x, and Ledebouriellae Radix for the preparation of a nedi canent
for pain and edema suppression, wherein the extracts contain

acant hosi de D and have an inhibitory effect on NO production. 2.
The use of claim1l1l, wherein the total ambunt of the extracts is 0.01
to 95% by 10 wei ght, based on the total anount of the conposition.

3. The use of claim1l, wherein the anount of the extracts of
Chaenonel i s Fructus,
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Achyrant hi s Radi x, Acant hopanax, Ci nnanmom Cortex, Centianae Radi X,
Clematidis Radi x, Angelicae Radix, Cnidii Rhizoma, Gastrodi ae

Rhi zoma, Saffl ower, Phlonidis Radi x, and Ledebouriell ae Radi x are
1.5-2.5, 1.5-2.5, 1,.5-2.5 5-2.5, 0.75-1.75, 150.75-1.75,

0. 75- 4. 75, a_wﬁl&ﬁLMMﬁDiS75 0.75-4.75, and 0.5-1.5 : 1% by

wei ght, respectively based on the total anount of the conposition.
4. The use of _claim 1, wherein the anmount. of acanthos de Dis

0. 01- 0. 09% by Usei @ht 2 phdenacshticale compasitian GPEsing nhhebal r gxtragts of

5. The ugBueioRdIal Prcndhel@Rudhe %foac;q%a;ﬁh@pcﬁz%ve@hn@%bﬁzact‘érﬁf
powder farnms 20 derlve t herefr The use o Ia|m1 erein

the conp&&rtiere fedico et aﬂﬂ%%h%@ m sprqdiae

gr oup CORRiBInaNSafbwar, FONSIRis M&aﬁfl Wng Le’&i@&ﬁtﬁieﬂa@ﬁbmx f@ﬁﬂl‘élﬁr@paratlon of
extract, SUSBEI’ISI on, . enul.sion yrup, uepus di ci Eléﬁ aer osol

trast, pat BEIGEREEG fOEoRAD niff c‘?dﬁ 2 f“r‘ SSs1ogy | WheTHine Sl GRS SeRfain
steril e heyngigdsatel I apd B@&raa;tmmbitoa&f?ectb@m phdustidn. extract s of
Chaenonel i s Fructus, Achyrant hi s Radi x, Acant hopanax, C nnanom

Cort ex, nti i X, An i cae di i i i
cortex, Gent! HASCotn O ST S SR RS SRl Sty
Ledebdur meighaeraRatiothicdotal dreoyort ep dreadongrosofona nedi canent for pain and
edenmn al l evi ati on, wherein the extracts contain acant hosi de D and '

h hi bi ' : f i
7 wherein t nanauh SIE 1A Anth SROMEE R raoor [RBalpRI o AL
wher ei n dhivruotié Radisudtarshopdnex, eSinnawpr iGorex0 Tenitn 9B asx, weleglatidis
based h

ased On#hgﬁa%g%@ ca@?@}eﬁj}{ Slidh r}@:{zfo%ﬁig Gas% a-g }@hzﬂﬁﬁa %aﬁév@érhm]’%lomz is

wher ei n racts o enorre Fruct ds r ant

Radi x, A&afichephdadeboariaflaandadixcyet bX;2. @;ehtSr&ﬁaé R 5 Bk Scli- 755,

Radi x5 Apgeli 43¢0, Rad 15, (97‘5~dl' 15 @1’757—51% ] rﬁdhﬁ&oehll ZSOWP% by weight,
Saf fl'ower, Phl om di s Radix, and Ledebouriellae’ Radix are 1. . 5,

1.5-2.5, reﬁp@tlzebfbaie@lzt@m@l gquntof thy cesnpesifign .o, 75- 1. 75 0 75 1.75,
0.75-1.75, 0.75-1.75, and 0.5-1.5 : 1% by wei ght, respectively based

on the tgtal FHBWSE o@fclatilhel ca@lﬁea@@ﬁlbcamouﬁ%ﬁaérdmﬁldsﬁ& pfis d@~nB% by
wherei n t he, agqoun th03| d is 0.01-0.05% by wei ght, based on
Bagetan preotal

the totaM#b ?W%‘B’cté’ the dxfracks

5. The use of claim 1, wherein the extracts are solvent extracts or powder forms
20  derived therefrom.

6. The use of claim 1, wherein the composition is formulated into any one form
selected from the group consisting of a powder, granule, tablet, pill, capsule, extract,
suspension, emulsion, syrup, aqueous medicine, aerosol, trast, patch, non-aqueous

medicine, freeze dried preparation, and sterile injectable preparation.

25 7 Use of  herbal extracts of Chaenomelis Fructus, Achyranthis Radix,
Acanthopanax, Cinnamomi Cortex, Gentianae Radix, Clematidis Radix, Angelicae
Radix, Cnidii Rhizoma, Gastrodiae Rhizoma, Safflower, Phlomidis Radix, and
Ledebouriellae Radix for the preparation of a medicament for pain and edema
alleviation, wherein the extracts contain acanthoside D and have an inhibitory effect on

30  NO production.
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12. The use of claim8, wherein the food is in the formof a powder,
granul e, tablet, capsule, or beverage. 13. The use of claim?7,
wherein the nedicanent is a food or feed additive. 1514. The use of
claim 13, wherein the total amount of the extracts is 0.01 to 95% by
wei ght, Based Tha ushef ¢lginny, whgseinthomedisamgefds ahedth foed. The use of
claim 13, wherein the weight ratio of extracts of Chaenonelis

Fruct us, 9Achymaptigé sf Hamh 8, wheit eRaRRXmofAtIYTaAR® Bitrdofy €01 (LI, dpae

Radi x, Cepmati.dis. Radi x, Angelic dix, Cnidii Rhizonmm, Gastrodi ae
Rhi zoma, %§ =I%?ng@tﬁﬁf@ﬁ?mt§?a}f§%9‘}' and Ledebouriell ae Radix are
1.5-2.5, 1.5-2.5, 1.5-2.5, 1.5-2.5, 0.75-4.75, 0.75-4.75, 0.75-1.75,
0. 75-1. 7%0. 0. The Lis¢ of clhimS8, wldreinahel athobnflobexirak¥h & Ohedr@htelis Fructus,

respective based on the total appunt of the c sitign,. . The

Lol ol et BadR ot b s BT S s L RR B Kt 1 CBmakdf oy

wei ght . Radix, Angelicae Radix, Cnidii Rhizoma, Gastrodiae Rhizoma, Safflower, Phiomidis
Radix, and Ledebouriellae Radix are 1.5~2.5, 1.5~2.5, 1.5~2.5, 1.5~2.5, 0.75~1.75,
0.75~1.75, 0.75~1.75, 0.75~1.75, 0.75~1.75, 0.75~1.75, and 0.5~1.5 : 1% by weight,

respectively based on the total amount of the composition .

10 11.  The use of claim 8, wherein the amount of acanthoside D is 0.01~0.05% by
weight, based on the total amount of the extracts.

12. The use of claim 8, wherein the food is in the form of a powder, granule, tablet,

capsule, or beverage.
13. The use of claim 7, wherein the medicament is a food or feed additive .

15 14.  The use of claim 13, wherein the total amount of the extracts is 0.01 to 95% by

weight, based on the total amount of the additive.

15.  The use of claim 13, wherein the weight ratio of extracts of Chaenomelis
Fructus, Achyranthis Radix, Acanthopanax, Cinnamomi Cortex, Gentianae Radix,
Clematidis Radix, Angelicae Radix, Cnidii Rhizoma, Gastrodiae Rhizoma, Safflower,
20  Phlomidis Radix, and Ledebouriellae Radix are 1.5~2.5, 1.5~2.5, 1.5~2.5, 1.5~2.5,
0.75~1.75, 0.75~1.75, 0.75~1.75, 0.75~1.75, 0.75~1.75, 0.75~1.75, and 0.5~1.5 : 1%

by weight, respectively based on the total amount of the composition .

16. The use of claim 13, wherein the amount of acanthoside D is 0.01~0.05% by

weight.

20



