CRUDE DRUG COMPOSITION FOR CARTILAGE REGENERATION, PAIN SUPPRESSION, AND
EDEMA SUPPRESSION FIELD OF THE INVENTION The present invention relates to a drug
composition for cartilage regeneration, pain suppression, and edema suppression which comprises
herbal extracts of Chaenomelis Fructus, Achyranthis Radix, Acanthopanax, Cinnamomi Cortex,
Gentianae Radix, Clematidis Radix, Angelicae Radix, Cnidii Rhizoma, Gastrodiae Rhizoma, Safflower,

Rhiomidis Ra&iR GREIRRISG 4 TION AR GARIHE AL RECADNERATTON,
INVENTION ArthritiB ASINr§eIPPRESSIONOAONBEBDENEA GAPPRISSIONoid arthritis (RA).
Osteoarthritis, also known as degenerative arthritis, is the most common form of arthritis that afflicts
middle-aged and elderly people. It causes pain, stiffness, and progressive motor dysfunction in the
joints, e.g., knees and hips. Osteoarthritis involves in destruction of articular cartilage by matrix
metalloprotéiidsBsOM MBE) INNENFICsracterized by degenerative changes in the articular cartilage
and inflammation, leading to joint swelling and pain. Rheumatoid arthritis is an inflammatory,
autoimmune disease that affects multiple joints, Observed in arthritis patients are pathologies such as
synovial tissue hypEHSafESMbintIEN Hitftr iFIRIGT niQcrBpiisy8s, ERRRMLIEBIIs YctivAidtidCand B
lymphocytes gttt atiosgpelsivorp hoduelean callpprtssi dhevslivdyiadb fhypdi sexd lertihe surface
of cartiage ARHAD MR oI RIHOR NI lzR e LUREIRBEIR L ES ARSI

pannus, a connective tissue layer occurring in articular cartilage, to cause pains due to Irreversibly
destroying the/éaFiI&HEHABBoM AR wRiLHHiAGE st dbrBe feptofiodtivn GEBE G ssociated.
The ideal goalfovticatniitahastdagiivwitis aRblvheidivatitidiaythniids It pvateel/andRadintain
cartilage a”&’c?%%?%‘d‘?%l@d to ease the pain associated therewith. Noxious stimuli evoking pain
may be classified as'mechanical, thermal, and chemical stimuli. These stimuli are perceived by
nociceptor r v din 0= ucting AS and C fibers, and intense and
continuousﬁ@ﬁ’@éﬁﬁﬁs@f dat dzllgMﬁnation. Pathological pain results from tissue or
nerve damages by noxious stimuli, inflammation, viral infection, and others. Once inflammation
takes place, immurftrHaliE origategdy cdis pftlidatan@ssortptsinfQdm ety Bigsrméeiduch as
interleukin-4r@@tidRIA,) IL-1(3), IL-6, tumor necrosis factor-a (TNF-a), and others, as well as algesic
mediators such as gigstagiandin. which sohanee BRI SENIN Ny COVAISSN Inflaied (psues
also secrete pain-suppressive opiouﬁ ef)]tﬁ\és Slich a8 enéorghln, en ebhahn, ynorp(ﬁln, and others,
or anti-inflafiatery ayditeshaicatiiats-anjddie;aged3anddeddeely, ps@lert aHakpaisieseffatis.
Meanwhile stgiange sadilpafaxers thietfagsrehtifemutnioikia, whichpeventslthgpsnee joint
from abrasiep tte% f{rit(flti?tri]sal f%(\:lgl\lgut, iElnost&%jlrthrtilt(i)sIi fib(gi:si%ﬂ%]nql iiasfsure c% 2ur.on the surftartc)? of the
cartilage, Ieaalngato Jamaged carﬁfage. ML Qlich’as B! ) MMB- ) &5d I\??OIP-T@ pllay
important rofesaH epishainsistsdMAVIEs tavthaefe inehaxaeisai retbbyndagspasptbkeneznsgen dsthe
interleukin-}(8 élHat Aktillard Iwmﬁmm,im@n@&@wmeﬂ@mﬁguﬁh Eﬁiarostaglandin,
nitrogen oxide (NOﬁﬁre as?oc'ate therewith. . MMPts are secreted from.c ondrt?tcgteﬁactivated by
mechnical stimuli, anty 'érélga 84e X0 éb%asnlgnaglplr%ftl&%liry}%é)r{?’m%ﬁlﬁoggr%nﬁglﬁen%egfs Garl] gae,eacrg%l
inflammatomelitplénigaind ofPesdnfRinin sy itie diaterstactienpaprolngtestse de@etion @f IRIMPs to

enhance theddMP s gsdivitiesa Put absatsthiaiu afgiipilaromatary srlgdpRggavaledafiRpmadion.

activated T and B lymphocytes, and accumulation of polymorphonuclear cells

within the synovial fluid and on the surface of cartilage, inducing inflammation.

In addition, synovial tissue hyperplasia forms avascular pannus, a
connective tissue layer occurring in articular cartilage, to cause pains due to
irreversibly destroying the cartilage and bone, in which cartilage destruction
factors such as MMPs are associated.

The ideal goal for treatment of osteoarthritis and rheumatoid arthritis 1s to
protect and maintain cartilage and bone tissues and to ease the pain associated
therewith.

Noxious stimuli evoking pain may be classified as mechanical, thermal,
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MMPs' activities are regulated by specific tissue inhibitors of metalloproteinases (TIMPs), and
therefore, up-regulation of TIMPs may inhibit MMPSs' activities to exert beneficial effects. In addition,
the increased anti-inflammatory cytokines including IL-4, IL-10, and IL-13 can also protect the cartilage
matrix by inhibiting the production of inflammatory cytokines and promoting the production of TIMPs.

A number of therapeutic agents have been developed for the inhibition of inflammation and pain, but
no drugs is ¥ifreRapRisaliabRYr calhetfe tgEHErRToRCGIRY, BY ARTCaRiGETdgaingrerligs have
limited effectsieaikadisgevérppaasivelims adonatiCalfibsssassatiateshtbesaditostiihieyuain to be

a subject tOEfI SAFqlvRH é\&ﬁg%%eaa %85%0 ﬂm&mﬁ'&mmd?u%w %%%ﬁ@% uﬁ?"i‘rBﬁ?ed

drugs, penicillamine, an disease-modifying anti-rheumatic 2 such as ant| malarlals
are used foFBiBGrOAHINE O BEIRSRT RS QHEYR ctiHbid TV ALORe VAT kHadeckmys Hid
serious sideygftects. Many arthritis therapeutics usmg natural products have been wgorously

tested, but thesea (# th%&l 5%5'1%% ﬁf&g %Tféograagdgggilo%l éj J%[bé?gg ects.

Thus, there is a nee pment of new art tls t erapeutlcs W asre ide effects

and exceueﬁ%ﬁéa@f@m@lﬁm@@%ﬁ SVB%\?HWéd@PﬁB anitergg@rbdererdion @ ILTh)herbs
used in the Hompasition Accrdingdadnapesehidyyentiosthseludingvehasnarpelis figtligors

AchyranthlsR d|x A th gm am % rtex Ge janae Radix, Clematidis Radix, Angelicae
Radix, Cnldsu |zo %%Pa{?‘%aew (fgo%lgagc %oav%%’rse oﬁ?l is Radix, and Ledebouriellae Radix,

are well-known as Qawmalhe%ﬂam@@.aﬁrﬁé@Ww $ﬁél£ﬁ:t§ RBIBSHPRELTS NS BRIE IS ReRIdess, e .
toxicity. Thedeatuses attbgificaciesledfhera, h@%ﬁ)@pﬁﬁﬁsﬁﬂbe@@@lﬁw or dafiagnnmehatoryctus is a

dried from of the fruit of hae eles Eor haen s.speciosa NAKAI which
belongs to RO Esg%easesgl% q‘e]ieiniu%’:‘(eb?zl(ilfl égfl ing aculie’ gasf‘ roen e?ﬁ% stfengP r? myalgia, arthritis,

neuralgia, tussis, e%%twhﬂén U duner sl tHABCH FoYYERsti sha sk face] oft e M%m@@&wwa of
Medicinal Piatiich 2PR8;dierbeteg¥knt89§dint fé@ﬂyraﬁi’a@dﬁaw iithei soal ofd%@eyrarﬂlaes i@ponica

(Mig.) NAKAI WhICHH IonH% rth;lASrrgl%r(a?thaceae and (5(r)lot r%‘é’e Or}tfﬁs bldﬁptata 136%%11
Cyathula of‘f_)cma‘il AN are commerma?y avairaple, It Bean uded for 8 ren% enlng uscles and

bones and grsvegasocivElaged kidney (Park J. H. et al., The Encyclopedia of Medicinal Plants, 2000;

Herbalogy, 1998) Mmmbﬁmw?themmrl@ﬁHMMmng;lay aasHsIHLEOWs W.sMITH

which belor}ﬁ allac%_%,lr d it ha leen%M for augmentin muscle azrl]dm S ?I(Ij_irﬁating
edema (Par coped‘acﬂ‘ el ath bt alogy %éﬁﬁ

Cmnamomu(ﬁerleﬁ)aslﬂqés@ﬁﬂﬁarkaﬁctmharnmﬂamrnawa BLeth@wrﬁuhlbémg@St@glauééneae, and
has been ugﬂ@dgéﬁrgaim@(m ahd fasalarsiakMedsrn. Pharmacognosy, Hakchangsa 1993).

Gentianae Radix i oot of Gené mac lla PALLAF Wp belo (IEe tlarlceae and has
been uaod! for reat I S TR 1P GO PR LRt RAEEN e R 8,
Herbalogy, dQ98ylcClanbagion Radit ispsaRDySAT ermitis meesimoasMAK. mnblagebembs to
Ranunculaqgﬂgnﬁﬁq@ay @?ﬁikﬁﬁ%ddcﬂﬂ tfﬁﬁé'ﬂglﬁpdihﬁﬁt% nﬁi(&l%%aiﬁft'\éﬁ Mﬁdﬁ@tﬁa@ ark J.

H. et al, Shinil Books, pp3 5 2000; Herbalo ress 9 31Q, 1998 Angelicae
Radix is a dﬁ‘?&&e%?& gﬁh f an&ﬂ%ﬁ?ga%m% é‘fgﬁ ﬁfeﬁa%nblﬁ%d roots of
Angelica sineflsinDiENS aaldsAngdipa edfatiplarKimTAGAWA have been used in Chlna and Japan,

respectively, for pummﬁiym digpasRshemalopigahgpdashe s ?e@kﬁafigagatieg thihfaesstream (Park

J. H. et al., The Encyclopedia o 000; Herba nidii Rhi o ais the
hivome o BRSO AT - e o By DR BB R el
genuflexa I\MMPS)f Japaﬂtlaﬁd tagustiatimbengeéixiong ¢f€eRE. of dmlnal&dlmbnbeldn@gslmmdmbélllferae

and has begpiusefl JAMTSBYOE ﬁi@@%@uﬁﬂ?%%h@ Abstelriawd andigyBaPalkic siseasankark J. H.

tal., The E d M Plant logy,
ca © cg%ty fa(g)lgenllgt?{ le)ylcm Ibltiir{]gst e proléurctfaorolg%f 1nf@1mmatory cytokines and

promoting the production of TIMPs.

A number of therapeutic agents have been developed for the inhibition of
inflammation and pain, but no drugs is currently available for cartilage
regeneration. Further, as all of the foregoing drugs have limited effects, patients’
severe pain as well as economical loss associated therewith still remain to be a
subject to be resolved. At present, non-steroidal anti-inflammatory drugs

(NSAIDs), gold-based drugs, penicillamine, and disease-modifying anti-rheumatic
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Gastrodiae Rhizoma is a dried form of the rhizome bark of Gastrodia data BLUME which belongs to
Orchidaceae, and has been used for treating headache and dizziness (Park J. H. et al., The
Encyclopedia of Medicinal Plants, 2000; Herbalogy, 1998). Safflower is a dried form of the flower
of Carthamus tinctorius L. which belongs to Compositae, and has been used for treating gynopathic
disease, leukorrhea, and climacteric disease (The Encyclopedia of Medicinal Plants, Park J. H. et al. ,

Shinil BookerpadaMAR Bsoeu LRk AsABEy ekt HHsSd {sabe-Beatmeniey ostamaphiils Radix is
the root of Rhlb mhiswmalboddarthiRisZ WHinkhdeinnysdse dakiatas;edeidbinas deeffetsed for treating
bruise, fracture, an ing. i ation. (T y. ia of icinal rk J. H.
et al., 2000; Herbalog leaég%&@t &s%#eg{igeﬁ?oﬁlﬁlr?egllgg{k%ﬁgti@ﬁeﬁ }ggtﬁgﬁgggﬂgepﬁgigﬁa@@%%ggs WOLF
which belori§ted-Ubenses 8¢ \hardst 1ais siaisssieniof teEamyarryheisioneandihane kY tetanus
(The Encyctepeadia ot Medicinal Risntthdrarks) aHn et dl foiShirl Boaksppipdii0dfo he0QR1Hribalogy,

Sanitation Ricss, PRAEO-ITLIO9. rediiehelsdnanioned ahoveaaye eeinused (gf agyte and

chronic inflammations such as various Injuries, abscesses, pneumonia, bronchitis, anemia, headache,
cold, and nSUPRESESIEAP RAAh§ectitgdBhRAHHASS SHEBFERM and efficacy.  The complex
herbal extract from above herbs (termed as "PG201") was found to be effective in protecting cartilage

and preventing inflgmmation in a rat.4 model of rheumatoid arthritis and,a rabhit model of osteoarthritis
A S T e e SR S e N e
pp.1469-14El0dnm). HewravarettederHas Be ds iy fasbiteBadieiticrBHaRGE e ge HEHAITBHEr pain
suppressiorCinyglinicakasiead RIS M o0RIsaridisT R BreSaMdpNentoRdRY e ovad URBkepeiedly that
PG201 is effective jn cagjlage regengyation ain,ang edema suppression via animal test.
SOMMARY R R S AR, KRR R AT L FRERINIRSRIT e a
pharmaceuﬂ(fdid@ﬂﬂéb%rﬁrﬁmiéﬂﬂﬂéé?ﬁ%ﬂgﬁiﬁé‘éﬁﬂlﬁﬁjé@ﬁ@{tt@@é@ﬁ)ﬂ@%ﬁgmﬁwahdl@ﬂ@ﬁﬁa, and is
effective in cydilagectegeresatiapxicity!n ateerdaaceryithhage aspecief toe prrsentivngntigs, there is
provided a Bharmt:);lc&%tifal composition for cartilage regeneration, pain suppression, and edema

. €SCrine clOW . . .
suppression, comprising extracts of Chaenomel is Fructus, Achyranthis Radix, Acanthopanax,
Cinnamomi Cortex, Gentianae Radix, Clematidis Radix, Angelicae Radix, Cnidii Rhizoma, Gastrodiae

F;hizoma, Safflowecwlabﬁmiz@?s%ﬂmw% Laédﬁ@@lfﬂ@ﬁ@%fiﬁiéimgﬁta@fi‘c?ziﬁ@mﬁig%s sinenkigrther,
there is proyj alth food for jojint function ment ain alleviation, comprising extracts
of Craenon L kR S s A A e L R AR
Clematidis RegiixusadgEnic s RExa@tdgRHieome Cadieothas Rnydgia, SaffioliernRHdlgidis Radix,
agg LEd?bngiﬁli?eéﬁgébt&%@@Hyem@[ﬁﬁgﬁﬁh%- and SHoHEhRTs thereris QKO\GQ.EC’?@ fﬁ\m OTE%?d
additive for joint function e ement an | eviation, compgising extracts of Chaenomelis
Fructus, Acﬁoi}%ﬁ%gergéad82%%%&@%@%%@%%@%%: gégg}anae Radix, Clematidis Radix,
Angelicae Radix, Ghidiv Rividam&@astiodibe RiizophalSaifiawéesRidpidie RMS, aRtAKAL
Ledebouriellag fRastxag 864 VR iEEEHIRNS e andTRRISETNIVE AR A BEEAMRL BIADMERRAISING
extracts of I&haﬁ@%elﬁﬁuc us@h ranthis Radix, Ac thogaretéjl, Clenagwor}l Corte%?ntlanae
Radix, ClenTalftii#Fag Riigdfic IEHAMBITIHE, GXalddi%e RhiZSha SAB%/er Bhlomidis
Radix, and slsciegibgrisiaerRadizsaandduvncingretijuatschag my sigarifickicknsiyd Refécls . gt, abxicity,
suppressesTRRINEARY GdpeRa 3PA1eR ISR AL 2IBDCHEIRY R JYNiIEhgAN be effectively used in
medicines, health fQods, food or feed gdditives. B IEFtD SCR,ZI)P ION OF D%W}NG he above
and other objects ANCHLAQEEES e BHEsEA0tnaR o Wi SELBHRE At af EAC R e ioting
description SMiELhvdntibrhehdregs takéndh apnjenatidnt ith beermosothfenmyiggndrdwiggsuscles

and bones and treating edema (Park J. H. et al., The Encyclopedia of Medicinal

Plants, 2000; Herbalogy, 1998).

Cinnamomi Cortex is the stem bark of Cinnamomum cassia BLUME
which belongs to Lauraceae, and has been used for treating cold and ataralgesia
(Modern Pharmacognosy, Hakchangsa, 1993).
Gentianae Radix is the root of Gentiana macrophylla PALLAS which
belongs to Gentianceae, and has been used for treating paralysis (Park J. H. et al.,
The Encyclopedia of Medicinal Plants, 2000; Herbalogy, 1998).

Clematidis Radix 1s the root of Clematis mandshurica MAX. which
3



Figure 1: the schematic diagram showing the experiment for cartilage regeneration using
collagen-induced arthritis in rabbits .  Figure 2: the effect of each experimental group on cartilage
regeneration in collagen-induced arthritis in rabbits. Figure 3: HPLC chromatogram showing
acanthoside D in PG201. DETAILED DESCRIPTION OF THE INVENTION The pharmaceutical
composition of the present invention comprises the herbal extracts as active ingredients in an amount
of 0.01 to 9BIABRWEIJRRIMRGEIETPS ANEdVSIRFRRIGHRIHasdErBHRAERIth(ARfoERCYFIRRedia
compositionf MelhiaaditiPrarttye PurknlivH pliaanashiiiitad coksp ppif08-3@y, QU0QrisRexitaghs of

Chaenomel , r i§ Ragdix, nthopanax, Cinnamomi Cortex, Gentianae Radix,
R e AR S A

Clematidis , Icae ¢, C hizoma, Gastrodiae Rhizoma, Safflower, Rhlomidis Radix,
and Ledebouriellag'R&alicHf aftfilinitdsof1dsiods fargioob the post 105 Angdivg. g soly5 K 4k,
0.75-1.75, Gvhbeh. ] Onfs-40 1) hBOHtdmeanditfzdt. Fooidodfy Aveighitaespenstike D IEIs8d ol the total
amount of t osifi [ i ract [ [ rbs.| ve ratio.
Furher. sa B B B S T e AT contan
acanthosidddd PPSEPSFBIhEasanRsaR PO el tlache. @uddp iz aling, tieshlped theistal
amount of thieaflethdl extralc!sThe BAls@1tir ghosiikalitinallcPrpesitiony fHleebaiegsnt ®ygntion may
further comprise OFE%-C%?W@ ?Zgractsigxetﬁi@g ﬁﬁ% or Sg}q”aé ,%ff Cls. (ojﬁ‘i-gzh% peer Ilﬁe#ms can be
prepared by following proce: U(e.ryﬁ?erbs are washed, and optiona fy drie , cutinto small pieces, or
pulverized. Frigettigiarnagheehid AidRANE B rinhvelidade it Q0K edrigaded rga@@flﬁacgnhg%ﬂ%
conventionalfextipation meathpesesgaly using: behyatBIOR PrganioieiNgniahielithbel dng dnventive
compositio rise a dyied powder farm derived from said extracts or.a mixture of powders
oo o B L B T S R e IR e e

used in a dagd ayneRAdhisdFseAsof Bark duld tsedof TheelnepalonadaeeioMpdifvahilants,
compositiornotay PRiygpaied #8). by 6 cutting the dried herbs into small pieces, mixing, extracting

the mixture 1 to 5 times in 1 to 20.folds of weight, of water, prganic solvent, or; ixed,solvent thereof,
preferably, 10 to 1(%%?\%%61&%& rof’ %raa. %ﬁ@% 0ur th%gr é%/%{nftv%r f)of %&%lgcec%fﬁance
with hot walzk-BEECHdHC B Inags: extaehisincsasicatid hasiegbusedertiseali egtheadnshend then

filtering, cong@ntatinge &y @ﬁ@-ﬂf}mge&hﬁlgxmét-@@}mﬂiﬁéﬂﬁ gsmivisaivenilinelbges eddoow
alcohols, ethyl celtate, ?B form, hexane, dichloromethane, and others. As shown in

. alo , ; ) . . . ..
Experimental EXampiés of the present invention, the inventive pharmaceutical composition shows

excellent in vivo cabiieiegimardiied iforabisit ihsaBirvattapth (i disdrsigificaptipaib. inivielon in
PBQ'indl{C%Mffg’Sinﬂ)te@bfﬁﬁ%sT@@ée Q-ﬂdlr'f(ljﬁgdﬁlé;&h th@e@m&ﬁ;@ﬁﬁgoﬁ;ﬁl@%ﬂ?t @i‘gh@ﬁ@@, ol
SUppreSSIOn N carrageenan-jnauced. N ede e see.la . e 1n ntive rmaceutica
o o A e e S Rt Mo AR Bk
acceptable Bagleth, .avhind o adsdipmeres-345, 200 bleshad dgasS anttidien adpssant) O-dilzents

include lactpgggglextrose, sucrose, sorbitol, mannitol, xylitol, erythritol, maltitol, starches, acacia
rubber, alginate, gelatin, calci hosphate, calcium silicate, cellulo, |.cellulose
microcrystalline ce?t%%os’g,l 1o ng?ﬁ@lﬁgfi&% O&%@PW@M}%EW%@%@XY }%}%@M&y
benzoate, thigbraagnasiueh diearbtemndadiherdreiting bhean{rastiveecamp esitisncingy thesyeepared

in any fo_rm r@ggné?_ﬁﬁcqpm% f%ﬁé?él@f)@(ﬁ;ﬁ _B@V‘M%ﬁig{ﬁﬁ‘y Ip1daRletpRill _QQFHU'%t extrachoo;
suspensmnklc%r{%;gﬂon, igr , aqueous medicine, aerosol, and others, topical preparation such as trast

and patch, Pedu icine, freeze-dried preparation, and sterile injectable preparation. In

the formulations, pharfebeerriitally Bedeptalthe fitetso & Xiedelara toilld e ahmtlingWGHnks ydudetening

agents, f!“@él‘%ﬂg@ﬁﬁﬁnﬁ%m’ﬁ@&% %ﬁi@ﬁ@fﬁ'ﬁ%&%@é’fﬁm'r'!:%!fiﬁrgsc&@[‘ﬁ@ﬁﬂgﬂg‘?ﬁfﬁﬁﬁ%}he like

may be, if nec(?ssar}/l, InCL\JHedE : - .
and tetahus (The Encyclopedia of Medicinal Plants, Park J. H. et al. , Shinil
Books, pp160-161, 2000; Herbalogy, Sanitation press, pp169-171, 1998).

The herbs mentioned above have been used for acute and chronic
inflammations such as various injuries, abscesses, pneumonia, bronchitis, anemia,
headache, cold, and neuralgia, each having a unique pharmacological action and
efficacy.

The complex herbal extract from above herbs (termed as “PG201) was

found to be effective in protecting cartilage and preventing inflammation in a rat
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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 5g. 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
enhancemeRPaRH ParheBiAigneE Bt sy ektidebit onefelenbridrowitiEtis, (- AchyPaRtHiS Radix,
Acanthopandx, CRinameini/Coperp®65tion2eRadix KCePaakidis RbdiR; Avtgatiddw piadixs Chidii
Rhizoma, Gagfrofiag fBuzema Sgifigyer RS Ragkand hedepurielanaady asiarlive
ingredients.”~ ’ The health food of the present invention comprises the herbal extracts in a total
amount of S BESSRIE)ARIEH, QBrBRPaBIPAresSB0R4 ¢ i rghOsteoptihHEs thadibight ratio of the
herbal extracts useflia predenventivenealthafoo doand prepasatic iyetodiettoi aegfatoreemiantioned.
The health h invention. n r . der; , tablet, capsule or
beverage, a%%ggr%}%é fll;%r%sgg ?:%%%ré@r%%ﬁ%ﬁ%%?ﬁgséﬁég %ls%ulggjt%n%{elsﬁ%? %I%g'moting health and
additives for preparation. The health beverage of the present invention may contain the herbal
extracts in SUMMWR Y Q0398 I eENDIpSito 10g, based on 100 mL of 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 contairf\E9edaiorihgiagaRtsAbyeitupdl dhpbdMyaraeSIIGBH ke CONRENIERaRY used in
beverages. ghxamplesat afewmasiaoad el alsanooliydifies e dBQTRSACCRAPIRS H4ChaRs

glucose, frugrtlasee eangl %trﬁlgrg; c%%s%gﬁl%a{idces &Pé:he%s rgfal‘g?aﬁ? sucrose, and others; conventional
sugars such as cfclax rr, cycfocfex?nn, &nd o%ers,gan %ugar a?cc')hols such as xylitol, sorbitol, erythritol,
and others. In addilibr¢eariapaebuideae asnaetef g oupteagEnSHiRh ABaruinaayidedia extract
(e.g., levaudipsige Auglyeyrduzipositionamerswanticdlavedngragonts punh agsaeshayi), aggartam,
and others, ma Elie used.s'lgpoennatuggl ?Prbohgg{%g > may 8% erb%ak% Uﬁgdciﬂt an /'f\gr}]loucr)t 1(271‘l.§;1bout 1
to 20qg, prefeera y stR g per 106 ML 61 e composition. esides sal conﬁponeX(s,nt e
compositiodt6fiie ArssBhonwentiof Magreomait vabisusaiidonal BagplerhéangiNitemiteliminerals
(electrolytesh, synthaticRomatucal ey eine AgeNts seloing-agentsmnd Siers (eerp shogglate,
etc.), pecticlgéi‘gi'd and Efilt%t ereof lalgiﬁic cid and salts the eoft, organic acids, protective colloid
thickeners, p é’&j&é‘ mgeaﬁeﬁf@;r,lg%a |I|z%rsl),c|Slrse£§0erl\Yaetil\}léI,‘3 gf)%lesrin, alcohols, carbonating agents used

in carbonated bevdratibsratiesthepiavidgde Healii i duaippbdiboetivngsbangieneait poths for
natural fruitjriges RRGakidHh | Wee PENaIaaea e \COERRA HAvakegRscARE SR FOMAIMS Remay be

used independently or in cogmbination.. The ratio of such adgitives may be gengrally selected in a range
01 0 0 Aok S0 AR wUHEHER i 50 L St i LR AT ISt e
health food Raelinde GaiibL Siiads1betarsigedicuéi ®mitanimitomplexds dmeilih Bedisuppiéments,
and others. [ ¢JcHa@ REZRRNRIYEHIOACAINS RfanvdrReia food or feed additive for joint function

enhancement and pain alleyiation, comprising extracts of Chagnomelis Fructus, Achyranthis Radix,
Aeanthonara G e e e B e Fo o e G AA AR GO R R
Rhizoma, GadtaodiiecRhi2othpaSafildevantRhlonsidipiRanix cabhtiedebStiwlamRAd i agcdusive
ingfedientSAchyT&‘ﬁtff?Pd 13&3%%,0' @N&%‘% Jns)@reéqnhkgms%on@&ﬁmse@énﬁwpw RHACtS ina
et o 20771 T o e L IR S
additive andgfféparatidthetibd Ruehoohark/addebmentiinediadix Pheralditivegnadiebts added as a raw
material on prepa@i@iﬁ%@%@ﬁ%ﬂ@&h@%@ﬁﬁﬁ@sﬁmﬂy&f&&ﬁi%?@ﬂﬁ&@%ﬁ- Chaenomelis

Fructus, Achyranthis Radix, Acanthopanax, Cinnamomi Cortex, Gentianae Radix,

Clematidis Radix, Angelicae Radix, Cnidii Rhizoma, Gastrodiae Rhizoma,
Safflower, Rhlomidis Radix, and Ledebouriellae Radix as active ingredients, has
no significant side effects, e.g., toxicity, suppresses pain and edema, and
regenerates articular cartilage, which can be effectively used in medicines, health

foods, food or feed additives.

BRIEF DESCRIPTION OF DRAWINGS
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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 AchyrantiiihdRabixy&23¢ eftkaaniepanaxndsZeagiod Cinhaheomicsaiteinathfgofvatntianae

Gasttodias RRUBCATH 1 ?@ﬁ@lﬁ%ﬁ%@ﬁ%ﬁ%ﬁ?ﬁ&@ SR SR AR Raoi

were mixedCRHASIOBRPED A BergrOMpD e Hatidgias extracted at a room temperature for 3 days
while stirring. The Bidtaet Wasteonetiiated Lmdgfarreshw&dlgrahwr@;péﬁﬁaéﬁﬁf@ﬂd:ﬁieﬂagedned to

btai 2 | extracts (PG201 |
Covent (2 B G R B AL R, Acanthopanas, Cinar

rant is Radix, Acanthopanax Cinnamomi
Cortex, Gentianae &4k %mﬁsﬁfﬁgtmﬁcﬁ%h%@m@m iSTOHIGARIALAIRSE Co2SHEEREORHIZOma,

Safflower, Rbl(l)ﬁg@i&ﬁchﬁh&daﬁﬁ]hﬁﬁahomb@ﬂaﬁ Radlx were washed and dried Then, 1.0-1.5L of 25%

ethanol was adde g 2.3g of
Acanthopanax, 62 %égurf glnlr_?e{l)rgﬁ o ex ?‘g r%%%aa@gﬁ%da tgglb ematidis Radix,

38.9g of Angelicae Radix, 38.9g of Cnidii Rhlzoma, 38.99 of Gastrodiae Rhlzoma 38.9g of Safflower,

31.1g of RhivRTN$I IR ESORIPTION L@Haqu e RAWGN espectively, and each mixture was
extracted at a room temperature for 3 days while stirring. The each extract was concentrated under a

reduced pressure at 55-65C, freeze-dried, and mixed to obtain an extract powder (PG201).
Experimental Exandgle plﬂ@ﬁﬂﬂﬁg@t@eﬁ@mmc%ﬁllrfcptﬁﬁmtraamnﬁ@ae@mprlses the

collagendasermyp%st@ﬁm@t@s actén?ondgfé@?@ﬁfﬁm the gﬁf@(}aﬁegﬁqeoer@@mseﬁd esyoﬁe%ﬁel |
prepared in Ex a odels.o a -in arthritis were used (T.. Kikuchi, et a
Osteoarthriis éﬁ‘l(#%fgltlﬂ[ %?é QR %Efp §tel|13 EO ﬁe%rgroa Ion oft PDBILT rﬁoéle} ot
collagenase-inducddl a m@n thA rabmnﬁmamré@ﬂagém@ﬂe -Gednpes] Ao riflAJC NP RIHeh
glsp:ayg m;@k\ﬁﬁbbﬁg aqt@ﬁfagﬁdm@gmlmm%ﬁh gaﬁ@a%@ﬁlnrmé&v}@smamagcafa&olIgwmamormew
ealand w rabbi ale, ag weeks, Orien nc. Korea) were anesthetiz
mtramusculgrelrﬁec:tl?né r(?fql’éamggl? (}c))cf ke%nrﬁzllr{ fifhf%g% c%rr%cﬁgf ion, %oregf a\ngI 23;' g?xyﬂazme
(RompunTriydBayetiacofduyomel fug/bheohadérassdeloBtibiv wh%tbmmrtyﬁéqlwym@ activity:
6h26 U”itf/f;k&nmop$5)~@@5 erulsifed &&drsm105pmpmtsmuﬁsrr@mlin?if’ah%ag._d%SO tit off
the emulsifi 0 cte av aw joint of each rabbit. In case o
normal rabtﬁ&g iﬁ?gn@wﬁ ?zg Préé/%/asqﬁfe%? %st Iic%r ays CLHE? TSRS '\é%{}'o ?%ﬁél
collagenasé)BdlEm@mwmﬂﬁj@@m@m@@mﬁrthQ@mmﬁe&mw@mrﬁﬁgain%hﬁ@ﬁf normal

rabbits, sam%ﬁ%@ﬁ{?%%@\j@jﬁm@d instead (see Fig. 1) Step 2: Cartilage regeneration effect
after induction of o? oarthritis. P(c?zlié Method Ev%% dayafter he flrst QE‘ enase |n]J§ect|on test

samples were orall |s§§‘} lra%ﬁgctt%ir?gs Stfointedt %ﬁ%Fbe rlr}{érﬁg Foup was
administerephaith 20 tisg!kepoipesi amphn sotutsaniiiskdis Prepdreel by disyonfing MERrGidef
Example 1 i ﬁiﬁsﬂt;@@ WPIQT(')@%QJSE\U& HE%EEPHH@M 4R Mgtk NeRWhEs N1egativa control

group was orally a inis with sterlllzefi water only, td Hormal gnrourﬁ) was also adrtmnhstered with
sterilized water Also, t e p armaceutical composition of the present mvention may

comprise other herbal extracts exerting same or similar effects.

The herbal extracts can be prepared by following procedure. Herbs are
washed, and optionally dried, cut into small pieces, or pulverized. Then, the
washed, dried, cut, or pulverized herbs are extracted in accordance with
conventional extraction method, e.g., by using hot water or organic solvents.
Further, the inventive composition may comprise a dried powder form derived
from said extracts or a mixture of powders derived from commercially available
extracts. In the preparation of herbal extracts, the herbs may be used in a dried or
non-dried form, or a mixture thereof.

The herbal extracts of the inventive composition may be prepared, e.g., by
6



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 [355] NaSO4 (1mCi/mL, Perkin
Elmer, USA) was added thereto and the mixture was incubated at 37C 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 tHEHE®  UihelEissh BREMININQs SRMAyPisiFFRS BAD SoreAETRBIRG e rBt XYy PERLD filter
column, andithesléuel ofaratiofstidity ivagivkasirechtsing@atiotiEiencaintemi2el) Reselit  The
level of cartj kon onfight joints\0 j ignificantly higher4in BG201-treated
group comgiﬁ%{ggﬁ%?%%@br?tgo grwé%g&?s%%%@dgéﬁfﬂgggg #ﬁ@@gﬁféﬁﬁgg i%ﬁn%l%iv]%ttcontrol
group, whild % §eéfed 85dGe 1ORCFPEIBDO el diPh rHaE I TRELGERNIS AKINBALSF 88 ¥R&{IPB201 has
cartilage pretegting@ffactiikrouglsigntioant wdvatiwonofert tilege fiss eaysashbymrthtitis (See Fig.

%), Experimental GO0l o PRO o withi I
order to e e e TR e IR ot s
carried out. AUl GHRaLS Bl QlRERs hgyae rdishinioaHiaree AdWl WiRCESerilized water (negative

control group), withA/0Ghrglkg o PEZSEriiEMAl @oumplaithad0 me/kgrefeliclofienaaisediuhe(Sigma,

USA), a non-sterpidal anti-inflammataory dr. a positive control (diclofenac gro nd with
400 mg/kg %)I%%%ﬁ{%aTR a(ré?@ Cc l(letr%@als?@%}lg%:oéﬁiéialfgggﬁé%Ielgntiyilr‘l} am%r%g}?)%%rug

derived froftBaRgAtbsnEeRb1Y MRS PABRGHsIY), Pashedgnaiicaiio PritrsiBRENEaMIAStration
of test sampiBE) Hirlpedd shimtHiusomastindueeTableats by intragéitions ahéjestipdstibmehgwef PBQ.
The number of wiiina by each ialuas sounted.for, 30 minutes tom J9.minyies sfierpigetign of PBQ.
Pain inhibition (96) was calculaied from total Number o wrﬂHesabE} using 1o owmé equation I(Thuy, T.
C. et al., J. Pharmak EXpVTREr 2481355901 5 COORo)s gy Hitsn mﬁatiﬂ?a@ﬁth{mﬁti@ﬁé%) =
[(number ofswpithess e NpaativenanifehBiEpuR orMpre rpantithes Y1y gdeeaiesbiEoead symber of
writhes by n%[%gtive co(r)1tr8fl 5?1\‘;1 ] x 100 As shown in Table 1, diclofenac group (positive control
group) exhibi &15%% St paininhibition, and JOINS TAB group showed no pain inhibition. In contrast,
PG201 showed 23%xenlies inhithieish ciiviieting teante Hvénuoatetneltdealectasee e in pain

inhibition thaicRESYIOkS PRI ahiheRReU NS RESNIS AN tihafl@leslarEnmerivantaabbe,

Diclofenac g{gﬂﬁlf]eolgl\é agr'?‘,Bcgfcollﬂl%le nglpﬂerl?eu,pca ch‘r‘Hts(i'iri‘&{Fe‘%) 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, aerosol, 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 5g. 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



30 400 400 Percent inhibition of pain (%) 92 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 (dlclofenac group), and with
400 mg/kg ACHVNEhEABRSEBheficad avsiEay (JOIRGTRBLrdup) ¢espEEsris dtn o Wslits after
oral adminigivatiori o th&xfz.’t% AayabesnaRsdlutioCwas Inﬂbﬂemllydme@tﬁﬂa@tolthezdgm hind

paw. 'mme%*@ﬁ%’m?ef}eze'ﬁ) %‘aﬁd r%%&‘i %éﬁj '%Ct' %é’%é;[mﬁﬁﬁ’%{élﬁéﬂ'&d paws were
measured using a mercury | acemen met ema |n |t|on (%) was calculated by comparing
the mean edema of R Blmﬁ%tdw@gaﬂvecw%%lep hal \oiERS A2 Inf 1

amm. Res. (ga] pﬁﬁﬂxﬁﬂoﬂeﬂﬁ) to 95% 5pameighﬂpkééezalﬁimI(DfanaO%rbym(@gg&i_tlve control group)
o od o2 of SEmAE IR oM ARG e apPSIRNRINO PR IVBIANL neRRas:

PG201 showed 12 dema In on Indicating the inventive extracts are more effective in edema
inhibition thg?Pﬁré‘%bHEeﬁa’EﬂF&I’tHBF‘éb‘é@ﬁh%@@ﬁ@?&fﬁfﬁmﬁgtlgm‘é@{e 2> Experimental group

Diclofenac group JOWY F8aldhBogdup Rk geuhvention may be in any form of a powder,
granule, tablet, capsule or beverage, and may further comprise other natural or
synthetic substances for promoting health and additives for preparation.

The health beverage of the present invention may contain the herbal
extracts in an amount of 1 to 30g, preferably 3 to 10g, based on 100 mL of
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



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 tim 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 0.481tfHEYARGYPHRETS s QB iBRRIBAINE 3R #4aidard solution. By subjecting 20 tiL
of the standard solution and 20 tiL of the test solution to Ilquid chromatography under following

conditions, the pea‘h?e{ §E S C?HU?:%? s%sﬁd’ﬂd %885%99%‘585%88%{%’ e 8{H9“”t of

acanthoside D was ca Yy Usl Fﬁ from fo Wlng equatlon uation: am unt of
acanthosiddUDqEas58haRCNINIINEH PRiN,: mtm{aqmamla%mwm nfgfse(RTEBS) X

purity of theFstandard Ionditicns %M%Mﬁtﬁﬁﬁaﬂ@ﬁlﬂi@mrﬁmaﬁtwamtmwlQngihc,ZlO nm)
Column Ca(%:g»é? A) s %?aygSOﬁigel}écpe(SéM Ter@'%%ﬁtulshl‘z"g%&ﬂc’@c?s%%& ARh;‘OO/

acetonitril cetonitfile
Safflower, Rhlomidis Radix, and Ledebouriellae Radix as active ingredients.

The food or feed additive of the present invention comprises the herbal
extracts in a total amount of 0.01 to 95% by weight, preferably 1 to 80% by weight
based on the total amount of the composition.

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, 38.9g 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)



Injection volume: 20 tit Flow rate. 1 mL/min <Table 3> Time (min) A (%) B (%) 010003 95510955
1590 10

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, pp177-186, 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




209010251000301000 The amounts of acanthoside D in PG201 samples measured by
HPLC quantification are shown in Table 4. <Table 4> Sample No. of PG201 Amount of acanthoside D
(%) 1n.d20.0139

(2-1) Method

Every day after the first collagenase injection, test samples were orally
administered to the rabbits using a gastrointestinal tube. Experimental group was
administered with 200 mg/kg of test sample solution which is prepared by
dissolving PG201 of Example 1 in sterilized water to make the concentration of
400 mg/mL. Meanwhile, negative control group was orally administered with
sterilized water only, and normal group was also administered with sterilized
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 [358] NaSO, (1mCi/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



30.0237 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 37C, 5% CO2 incubator. The cells were seeded in a 24-well plate at 2x105
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 1

mg/mL of B0 T 8 HER R rd ERFSH VRd¥pectivekp AMRIS4atsirAdRE s Betitants (Fete

harvested ayanggadrifbgegdmn retimvtuthevasrpldaesllsnandssvyjdateapearitoirss tegtfoomedsuring the
; = b : | yjant _

redomtion AP OEPROC Mt nudBe B QRIIAR el RE R AIR I STRID

case of PGHPIsARBEWIEs ALECHNE 8D PRQNNiBASN RMditi s Bh Servedltalnd Bomo.

Treatment (glipumntinbergentwrahierpley Amiagntollacanthegjdgtion(%) (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 (%) 92 - 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 injection,
the volumes of the hind paws were measured using a mercury displacement

method. Edema inhibition (%) was calculated by comparing the mean edema of
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NO production level (RM) Inhibitory activity on NO production (%) 1 No treatment + no treatment 0.1
2 LPS + no treatment 20.8 3 LPS + sample 1

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 effective 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
um 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;35HOg: 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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n.d 19.7 5.4 4 LPS + sample 2 0.0139 13.4 35.5 5 LPS + sample 3 0.0237 9.2 56.0 6 LPS + sample 4
0.0360 6.7 67.8

Injection volume: 20 pL
Flow rate: 1 mL/min

<Table 3>
Time (min) A (%) B (%)

100 0

3 95 5

10 95 5

15 90 10

20 90 10

25 100 0

30 100 0

The amounts of acanthoside D in PG201 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 1 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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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 1600 mg Oligosaccharide600 mg Pear
concentrate500 mg Vitamin mixture30 mg Strawberry flavorappropriate amount Concentrated
liquid preparation was prepared by dissolving above components in distilled water to make 30 mL,
filling the mSatR@ I SEREtRpIBRLE M Plearis 3tshnsidg [P rapdPRBH EXAHSIE 2V asrepefRYish of tablet
Herbal extract of Exdiple 3300 mg Lactose85 mg Corn starch110 mg

No. Treatment (stimulating Amount of NO production Inhibitory
agent + sample) acanthoside D level (uM) activity on NO
(%) 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 35.5
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 1 600 mg
Oligosaccharide 600 mg
Pear concentrate 500 mg
Vitamin mixture 30 mg
Strawberry flavor 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 1 300 mg
Lactose 85 mg
Corn starch 110 mg
Microcrystalline cellulose 63 mg
CMC-Ca appropriate amount
Sodium starch glycolate appropriate amount
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Microcrystalline cellulose63 mg CMC-Caappropriate amount Sodium starch glycolateappropriate
amount Silicon dioxideappropriate amount Magnesium stearateappropriate amount or Herbal extract
of Example 1300 mg Potassium polyacrylate80 mg Hydroxypropyl cellulose40 mg Light anhydrous
silicic acid160 mg Glyceryl behenateappropriate amount Magnesium stearateappropriate amount
Tablet preparation was prepared by mixing above components, compressing and coating, in

accordance with cott ilSiet preparation method. Preparation E3RRFIEIRCH @O Rion of soft
capsule Herbal extMagatExampteadl®0 mg Soybean 0il480 mg Palm ai@dopgate amount

or

Herbal extract of Example 1 300 mg

Potassium polyacrylate 80 mg

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



Yellow beeswax30 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 1300 mg Lactose85 mg Corn
starch110 mg Microcrystalline cellulose63 mg CMC-Cal0 mg Hard capsule preparation was
prepared by mixing above components and filling gelatin capsule by conventional hard capsule
preparation method- BYepRtion Example 5: Preparation of patch Crud¥di& composition of Example
1150 mg Glycol sahMdylatdlixrahgdioxlybaentiaat1 00 mg Methyl parahy@®xypenzoate28 mg

Glycyrrhizic acidapgﬁ%gjﬁtﬁi?i@%m Diphenhydramine salicylateappro%&g%%mqg%noum
Diphenhydramine salicylate appropriate amount
A patch (14 cm x 10 cm) was prepared by mixing 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 2¢g
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



A patch (14 cm x 10 cm) was prepared by mixing above components in accordance with conventional
patch preparation method. Preparation Example 6: Preparation of health food Herbal extract of
Example 1150 mg Lactose120 mg Milk calcium30 mg Vitamin D330 mg Vitamin C20 mg Green tea
extract powderappropriate amount Calcium panthothenateappropriate amount L-cystineappropriate
amount Xylitolappropriate amount Magnesium stearateappropriate amount Preparation Example 7:
Preparatiorflé‘mf alth 198 T dgROUEHA] @%ﬂ&e@bfim&&ag%%@nﬁé%m&wQﬁgirymg
Oligosacchasitel 901 gi € bedehtyateoofspraysdnyinge? g Taurinel g

Preparation Example 9: Preparation of feed additive

Feed additive preparation was prepared according to Preparation Example
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Distilled waterto 900 mL Health beverage preparation was prepared by mixing above components,
stirring at 87C 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 ExamEIe 1 with ané of lactose, microcrystalline, corn starch and dextrin in 1:1, stirring,
heat-drying at 1 ! r vacuum-drying at 40-60C and 760 mmHg or drying using a
fluid bed dryer or spray-drying. Preparation Example 9: Preparation of feed additive Feed additive

preparation as PIREHACCHIAg (B RITRARION FXARIS O MHALIS LN B IRe ol

pharmaceutical composition for cartilage regeneration, painsuppression, an suppression

which compHisbe HaPsateRpiEsr Ot hieh SRIBRSIRTs AGEDH G FaRthis IRaRMe e s RAHAYLS
CinnamomiAcasitexa hantiRapkR adixa kileopatidis, Ra i Angslica€ Haelix, @il RivieonRydegstrodiae

Rhi , Saff Rhlgmidi ' L iellag -Rad) tiye | ient .
corlr? g&%ion@é% o a?lrr%li, V@Eg%? n?ﬁgétéoléﬁgmggﬁ ngu tr é’ %l?l(l[ra%?g%g %%i Ig@%&%jé%xe%&%oggged on the
total amount@firiecdomplatiohs RidineauhdssiationoebarRadinne resH Y8 ReReAIGREY the extracts of

Chaenomelis Fructus, Achyranthis Radix, Acanthopanax, Cinnamomi Cortex, Gentianae Radix,
Clematidis Radix, AhgelicapdRedin, @nitiiiiRhizevhardaasimothd RinaonmafShéfloxeacRhtodnidis Radix,

and Ledebayrpiae3agit AHE brest InltBedtat Aiforntior the BrfpskitRuf)- 75-4.75, 0.75-4.75,

0.75-4.75, 0.75-1.75, 0.75°4.75, and 0.5-4.5 : 1% by weight, respectively based on the total amount of

the compoiétlon . _,iLhThe com&)osmon (%f (C:kaLm 1 Wheﬁem .thetﬁétracts contakn aganthgs@e D..S.The

composition of claim 2, FHBPSH B98 aflont o a%an%oesﬁ%ilél D' 03194 542 by V?Iel%})f’l Aased on the

total amourft bfienemeliackructus, Achyranthis Radix, Acanthopanax, Cinnamomi Cortex,
Gentianae Radix, Clematidis Radix, Angelicae Radix, Cnidii Rhizoma, Gastrodiae
Rhizoma, Safflower, Rhlomidis 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 .

4. The composition of claim 1, wherein the extracts contain acanthoside D.

5. The composition of claim 4, wherein the amount of acanthoside D is
0.01~0.05% by weight, based on the total amount of the extracts.

6. The composition of claim 1, wherein the extracts are solvent extracts or

powder forms derived therefrom.

7. The composition 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.

8. A health food for joint function enhancement and pain alleviation which
comprises herbal extracts of Chaenomelis Fructus, Achyranthis Radix,
Acanthopanax, Cinnamomi Cortex, Gentianae Radix, Clematidis Radix, Angelicae
Radix, Cnidii Rhizoma, Gastrodiae Rhizoma, Safflower, Rhlomidis Radix, and
Ledebouriellae Radix as active ingredients.
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6. The composition of claim 1, wherein the extracts are solvent extracts or powder forms derived
therefrom. 7. The composition 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_pr?garation. 8. A health food for joint function enhancement and

pain alleviatlon whidie dGRbRESdaiaY SaeheisinstBE CHALABIABNS P deeRX adly AL Ko
Acanthopargxw€igharbassdCariéx, GeitianaenRadithedlendatidis Radix, Angelicae Radix, Cnidii
Rhizoma, Gastrodiae Rhizoma, Safflower, Rhlomidis Radix, and Ledebouriellae Radix as active

ingredients.] 09. Then{oqef claing 8iwhgreipHhie iotahamenit af the exirasts isf0-@hde ey weight,
based on the total amo}znt of Eg_e Egg ig) Th%food of claim 8, wherein the gmount of extracts of
Chaenometd it AEROPARRE 4RI KEARARSEETaE BIMHARBI G Cdre L BRI A S & dix,
Clematidis RadigiktigelRadiRadixgehidir RRadma, Gastioditle RhizomapSatilbwer, Rtilomidis Radix,
075475, G T e s 2 he sl gmount of
the compos]m' ﬁ%zller ’é%éod 8?23&%78%’wﬁéﬁmy exﬁa? S ﬁ(?r%t’ai a anchossridgg.st“lizﬁhe food
of claim 11 0wHeréifZhenahtbbint df ad&hthysida thisi@qbaiosds byseeightfliraseidlomoanotaf amount
of the extrag{g.cg,ﬁlpmﬁif&gq of claim 8, wherein the food is in the form of a powder, granule, tablet,
capsule, or beverage. 14. A food or feed additive for joint function enhancement and pain alleviation
which comprises rbail ex rafct%lof C aeﬂomeli Fructus tAcgﬁértanthis Rﬂgixi(f‘ nthopanax,
Cinnamomi Cortex, entiande a{gllx, Cletmatidis R |>1<r,af&ﬁgce |c§1enF%g%I|1x, Ehidchi hizoma, Gastrodiae
Rhizoma, Safflower, Rhlomidis Radix, and Ledebouriellae Radix as active ingredients. 15. The

additive of diaim 14 hikeaspire bl dmblist eniteecxmausitigloasanthosisierl) wetyhd ¥h8a&on the

total amourtipitbizhgditived dif tHheadditiveuat ofiire ktiberein the weight ratio of extracts of
Chaenomelis Fructus, Achyranthis Radix, Acanthopanax, Cinnamomi Cortex, Gentianae Radix,

Clematidis RRadix, pRgelicredfaibinCRIdIIRRZMR RrimAaeiRigamarSafirwesy, Rigmidis Radix,
and Ledebog_gafllae Radjx 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,

0.75-1.75, G2PECY: $APYA. IR VERAES 5-4.5 : 1% by weight, respectively based on the total amount of
the composition . 17. The food of claim 14, wherein the extracts contain acanthoside D. 18. The food

of claim 17, Mherefh thedaioipsdotddisind deide misunotcn exdpngemerfhind pain alleviation

which comprises herbal extracts of Chaenomelis Fructus, Achyranthis Radix,
Acanthopanax, Cinnamomi Cortex, Gentianae Radix, Clematidis Radix, Angelicae
Radix, Cnidii Rhizoma, Gastrodiae Rhizoma, Safflower, Rhlomidis Radix, and
Ledebouriellae Radix as active ingredients.

15.  The additive of claim 14, wherein the total amount of the extracts is 0.01 to
95% by weight, based on the total amount of the additive.

16. The additive of claim 14, 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, Rhlomidis 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 .

17.  The food of claim 14, wherein the extracts contain acanthoside D.

18.  The food of claim 17, wherein the amount of acanthoside D is 0.01~0.05%
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by weight.
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