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METHOD FOR THE PREPARATI ON OF PHYTOPROGESTOGENI C
EXTRACTS FROM RHI ZOVA LI GUSTI CUM CHUANXI ONG AND USES
THEREOF Field of invention 5 The present invention
relates to a nmethod for the isolation, purification
waocdh/o1oksar act eri zati on of novel phyt opr ogessenewas
extracts froma traditional Chinese herb, Rhizom
Li gusti cum Chuanxi ong and their uses for conditions
METHOH FOR FHERRFERARHON QE PHYTOPRTIMESTQGENIC EXTRACTSN
AROMRIBLOEs LIGYSH UM SHANKGONGANR S IIPEREOE S say
and to a nmethod for its preparation and also to a
FielddidventioRor t he use thereof. 10 Prior art and
b venti est.e ( oS o
S8 9 oAl SV I 0001 985 op e et
charagtgmigstion g noved phidprogestogenicT oetth dromaa t thedisional dghdmese herb,
ry
il A G Wl B ol i ok ool R MG B )
The nr@pmt durersion wlso proziides fohanovekmogsstirbieoateptoosssiyand id § methodon
for 1t§§acﬁaﬂﬁm{’&9¥f38 0 a’d?&ﬂoﬁ%ﬂﬁélﬁg 1@kt N€ enbryo and
t enance o pregnancy. Progesterone is 15 forned in
Prion tyeangddmplesoundof dm ineetitional s, testes, and placenta
444 PR CROFRCY R IO Bhfis ahha@s o it S Bk
erenti at on an lon O erus
reprogfctiond Togethenwigl ¢stroge mgeetexamcslm Iﬂ@rcbmmq@@@?ystemnmtahe
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ond ik s BTG SRR O RAYEREL Wi
of the: geaygdimplaniatiom ofathe smbuye end mpintghancm ofeyegupncy. Progdsterone is
I f t I
forméd%%fé co@'i]@ﬁlf‘euﬁi acﬂéh‘é‘ls,l':i%%és Sdd ac@&(achﬁngpfé’gﬁaﬂgp a&%@ﬂ& Ly

Progesteérone also I n onet At rac
the psolidertiian, diffwestiation) and mHWmmnﬁriile gteawdn@emeﬂyogmnandamry

(Clarké¥nl 8hth@find 19508 h{jg. Glert§ ﬂ{%%%lo% GQJSEQJES tgé £n%8]hﬁm%
rogesterone are however not restrict tot

proliferg ﬁwed@l ageorajasy phage and tmedtgemﬂe estyadiol megintainssanddraettipl mtegnty

in thé 'iERéal gﬂatsg dr o &%Etrﬁa&‘ r&?&% oy o %ééﬁnc C Pl &ePe\‘%%%ﬂéoax ibits

one and cent nerv ste rogest ogens

myorw@!al bqntrbcftth ang hag pé@y folecialhapnnpany glavel developaent prsilectation.
The difde %h%‘ioé%g'fba{] Pgeé‘fe%desare ﬂ-ot&% Ir&he %tﬁgted fogﬁ’ig Bemale
en t r ahs he ‘ce

COﬁp e Iocates to nuc

repro@jicivis tragl. dhogsstereemdies Bisa beent h@hpat@sim ethe fyfichon of the
cardiRRQEES GLEMANE bERSRANShYE 26 Ssy%tgiﬁsr %Pségegtggghg 9&'

transcrlptlon More recent Y,
specifigally énihe pfogpriaepssetspionién tespeesive @Bs ﬂ’é&emecaléslthga@b GmeTfhfe
then Eﬁr@ggﬁég%%f célf'ﬁgc%ugrblh& 2 Sk fDI& Gn the ﬁromoters of
st er ol d/ nucl ear receptor super transcription
progepigroncoiespopsiiircsanes thRelse pﬂg@lﬁhmwm @Iaramnten Qdonei regeady, non-

L R AR

are 1 nvo ogi cal functions such
" adheprpgastslonofecepifly iscompraber ef/ibt gernidmbcleac edegptor superfamily of
transcﬁgﬁtfnef"a@tglts! Elgzﬂ' 'R omggfﬁgﬁfaﬁﬂl (%Omx-mé pf99%eslthg '@8N& so

receptor I enco a single cop

proteigheidhipgwerfnily arp ig@hvegd mwm@ymlﬂvMMUMWmm of
emb&mfcedg\%é;@&e 0 éﬁbdléf% @J}% a.t?‘l[hoﬁleomlz?i% 31116%%@%&%‘3& %éiofog is

ere ar e
encoded by a single copy gene on chromosome 11q 22-23 and has with 8 exons spanning

more than 90 Kb (Misrahi et ! 1993, Rousseeu-Merck et al 1987). There are 2 isoforms of
the progesterone receptor, PR-A (85 KDa) and PR-B (115 KDa). PR-A and PR-B differ, in
that PR-B has an additional stretch of 164 amino acids located at the amino terminus of the
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the progesterone receptor, PR-A (85 KDa) and Pl gbuaqs007
KDa). PR-A and PR-B differ, in 35 that PR-B has an
additional stretch of 164 amino acids |ocated at the
amno termnus of the 1 16 February 2007 WO
2004/ 017953 PCT/ SG2003/ 000195 receptor. Wien both
woneepbesr S are expressed in equi nol ar quaotrstioesmpRR- A
and PR-B can heterodinerize and transactivate. Like
other steroid receptors, the progesterone receptor has

recefftery Whem beih frepaiers ersadxprdesadiinerinmedarahgntitibse PREA adnfRaB|can

‘ ; g : v :
o RSATH ARTR e AN e B0 g s
four gginsfancsionn] domeinsnnineely the Notemrix! Hirashictivptidio derhai, fdlewed by
[ : i Iadl ;
o R PR OB o B4csut NP S0P O 0
DNAchj dlgmeif. 0o agsiakiiondbio igends ebri M bindinT héomaisn biads G

T e T

any nuct eot | oxy
The pangpasig PRIErrddusacedo RETACABBIBGTET, wereah rep@emBs 2Qn nusteatide.
. _ ) o ;
T k0Pl o Bl ROARER B 55, o
Turicgiepret i129) ivdvichaiaothe prasence of pofzestdrencpeabscs mueleastifapsiocation,
dimeFHEBA &3t B RRFofShe ﬁé-ﬂﬁﬁﬁsf&%?ekroﬁ%ﬁ%‘fh}’o%este%@-?é ondivé
function of progesterone acti'ng through i'ts receptor
gnesystemis indicated by anovulatory diseases in wonen
! - S
B0 phelin OF pROdre <ot iiithen 103pi400r 31t HORAEHLA)
anovplalewystissaseyiareoseh adels deerhorproeiif lacking Fhewse af mdush awiten's in
. . .O1-.s iat f Al
v Rkt ) BORRE AR B Bl By iy o
also lgé freinpreaspdaprecietion dithe divepgirelesofaesessitronse Repdlomice lacking
both! PO 3lche GsoRiptis QRRUR ClrpRfed SRRAMLLRRR] Tnfabad |y brbiBocrin

ano ation, uterine dysfunction, and I aire uct a

gonafiptiaplan iregylation, @navelstitrg aterilemtlbaﬁm@ﬁw adprpiired dyetal dfranchies
and 10BHBAR b arH ﬁ%ﬂa@&%@ﬁ@ E‘%{g@?ﬁr gg[atﬁﬁ?/’r@é éggt?roﬁé Q&P@{s%% gfra?/ ?]ng

essent | al e I'n regul nvol ution
essenfjplerglealn ageulatine Mymichiaveletioni dyves piskrancy2@ndsip dhepardiovessulgh
systefaec&‘dh%lt feSMiaidh 0P EHIHOG! b é&ﬁl:r!aﬁoﬂ.r R{eds t@xrg gﬁelj nﬂ?{)hgsterone have

ec.e(f?@tgrs tor pr:‘g?est ero ave a 0 entified
also egn {dvatified i fglconial nasipys sxpemennd dnep esrsting il dast Hormgore it
involy&¥8n I‘E@'El@@@%«) 've'ﬂﬂx\é@énvaﬁﬂibdn@ n{aﬁlgéﬂg&y ng cognitive

function and bone nai ntenance. Uterine devel opnment and
Utering developmentrapd dancipone hor none exerts bot h

ProRlekd SO hotRoRNEketld HhiE ikl G Gl3E RS on2Re

uterus. Progesterone receptors are expressed in .
uterug p Pogestaragie, Tesepiastredre preigro et apithelial, cevepal tand rrogpmytrial
comﬂaﬁtﬁeﬂ‘ﬂst Bf HS teehd bets & a"ll|199282.2ﬁ2: on-h:ﬁle %'v%‘ir:;eg,nﬁﬂéestemne

Wworen, progesterone pronotes charges in t )
promeiss ehapgep ipih¢ Attigsenrmisned erdomairinm ip prder totconved ikeesndonmetrim

pro%est erone typica _ _ idonmetri a ougnt ng.
The lagket progestenine s ngedatery gerditions lkspeuithenopiuge exnelicystioperian

syndljoi.ng Ca ?Jsﬁlmﬂﬁ@fﬁﬁﬁa Qhd RHc%CHShe gmﬁ}ﬁ@{rfuﬁlndue to the action of
unopposed estrogen.
Mammary Gland

Progesterone and estrogens are the primary sieroids required in normal breast -

- development. In pregnancy, progesterone controls the increase in the branching, alveolar
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the endonetrium due to the action of unopposed

estrogen. Mammary d and Progesterone and estrogens are

the primary steroids required in normal breast

devel opnent. | n pregnancy, progesterone controls the
woxenease in the branching, alveolar 2 p6r/Ecbiwenss

2007 WD 2004/ 017983 PCT/ S&003/ 000195 proliferation

as well as differentiation of alveol ar | obul es.

prolifefatien esswell andiffprentipiipayimiesiar 1obplds | Studics avith et PRIGE doqui s

mod@ﬁ&vee&f@&e&ﬁ&mw RERstérb ed(g il @19d5995) . I'mmuni ty
here are al so reports int prior art that estradio

hmmwagfa strong pro-inflammtory 5 action in the uterus,

W%L@ R AGERpRMN e RDr &t RRE @%Edﬁg%s A ﬁBWﬁ%ato

gégonse I't” has been shown ate
actio Wdhewpps sdiloprogistorone kas|apgteniang-igflapmgiory rpspensgnlt has been

showh nélataﬁ@aéaﬂraﬁwﬁ%ﬁa&f ﬂPRe,JB&%JﬂmP fwﬂemaﬁff (L) T aui-

anti-estradiol and anti-irnflanmatory is

inflararaafery role pl R%boﬂgéw@io&ﬁre@nh@mélnl gogheuhisflanmaery islikely to be
essenﬁﬁl'f&‘ B8Rt o!fééyﬁmhelog@m \;Jnnt 8 &yé @%ﬁm@ ﬂncaénaﬁwsf

devel opi ng enbryo and préve
the dpvslopiag exhryp Mdopre‘tenfmn of emlaryori¢ pirstions(lie et dl 1994 Tibbetyey of
1999CNS ef fects Estrogen and progesterone, |ong considered
for their roles as primary hornones in reproductive
CNSaﬁﬁmhaternal behavi or, are now al so being studied as

[ RO bRl ?%ng”:?%ﬁ%feﬁﬁﬁﬂ%%%%ﬁeﬂ%%%%. R0 i
reprogiistiveo pds matmalf pebastionn arg rngmatise heieg ﬁtmhﬁd AT ReRgipFective and
neuroRGEPRGH 306 Wl ﬁ%ok@asﬁrﬁ&ﬁamrgﬁ eéts% Wobt. ﬁﬁwﬁ&on s

r esponsi veness. (Lydon et and can_prevent

affect; parenak fupcign weluging mew‘aﬁh@wm KPR EIPP, assCiptedewith \s@myl
respoﬁmn&@mpa&@a of BYSIGRA LRGSO SEML 8&9&?11{3?1 r hdieonk PHiHO%8a),

cascade "by enhanci ng anti- oxi dant mechani sms,

Collegtivglycthe ?@2@8#@5‘9@9@@:@@@@% of thngnﬂgw aaseada b enharsingtanti-
oxidaRChbohhdidns E&Qdﬁ?g &8itotd sﬁteh He o&gllatmpd’cﬂwyd{-eﬁ&mg

neurotrophlc upport, I a |n
immupng, mﬁmﬂﬁiﬁozlat)wﬁl}lg n%@“@n@c @ma%csmgla pirab graryelinizstiomd
and éﬁﬁdh%% tbap ﬁg&@&& aﬁt &&Mﬁb@&%&&iﬁﬂe&g@ @sﬁ%@&%e:ﬂpﬁl%re

effective as a ophylactic treatnment in fenmales at
effective g a P@Phséa&%#%n@ﬁw feradleseatrriek for edrdiac angl ipelemic brain injury,

proge&é@gaeai)bé‘eﬁsotﬁ Be ABRIRIpE h%@%osmfu?y t{ﬂéﬁﬁ&ﬁ%f bl ﬂaibeand female

ost-lngury treatnment of both rale and f
subjeals;withactis tigjmatic hrain dsmegeaunmt i ¢ brai n danage Cbnpounds

w@biﬂp&m@é QtiHC holddichl \bivityS kifilhAlto T GofRERRRS LAL AREwRT &

known as 25 prog estogens progestins or gestogens.
progeqtﬁ@%f%wrﬁpsfw@g@@tmofax@eévmwaamé@ﬁmmm@
belonBiB) RNGbRASteloRe RIAOHSRERHORC R tdstePond hd v@ﬁdr%ﬁéster@eéﬂ and

eSt osterone and 19-nort est ost erones _and
their derivatives. A smaller number of progestogens that are non-steroidal are also known

including ligands based on sesquiterpenes possessing a Ilgularenohd skeleton (Kurihara,
1999), tetrahydropyridazines RWJ 26819  (Palmer, 2000), 5-Aryl-1,2,3,4-
tetrahydrochromeno(3,4-flquinolin-3-ones (Zhi er al 1999) and the fluorinated phthalides
(Lehman et ol 2001).

Progestins bave a wide range of applications such as in oral contraception, hormone

. replacement therapy (in combination with estrogen) and tfo assist reproductive technology

{Sengupta and Ghosh 2000). Pr;)gestins are also used fo treat inoperable endometrial cancer
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that are non-steroidal are also known including

| i gands based on sesquiterpenes possessing a

l'igularenolid skeleton (Kurihara, 1999),

t et rahydr opyri dazi nes R\ 26819 (Pal mer, 2000),

wazodwoytossl, 2, 3,4 30 PCT/SG2003/000195

t et rahydr ocbronmeno[ 3, 4-f] qui nol i n-3-ones (Zhu et a

1999) and the fluorinated phthalides (Lehman et a
and Iage bpen migeryted tp pid ke sedugtige of aisk o ofdemyirial canden fom
posﬁ%ﬁ@ﬁuﬁﬁesﬁ&e@fn@oﬁﬁ%ﬁé@%&fea. nt of HbRAG amlefiihBC RINEEH,

_therapy (in combination with estrogen) and to'assis
uterine dinedingat Welbas ieleteh areogipal {isadryusmacdabihaimensh defaiogy or
imbalBiBABSE beds adePe MHSRe h{é%ﬁprtﬁ%es&r{s? at inoperabl e '

endonetrial cancer 3 16 February 2007 WO 2004/ 017983
PEESEer3re GoRYsnly used inbomare rpleancal fyepy: eaprnglyaind
conjuhdlioh Wth QUG tlb Odtf thb 'eﬁdﬁmteﬁ’iuﬁrﬁ’o‘ﬂ{'ﬁé%ﬂfnﬁgia G Caftler ggkgf?em

po$t nmenopausa estr ogen 1 n vvoman ective treatne
2001)p Highe gesprd g progaviosens rase asedf larfesat dreawlar andeshinprnab msadiuplg

bIeed%% Y@lsﬁ;fp?e%s ][eﬁcliq%eﬁﬁl s %alfglj %Q%tlﬂgr&déﬂg@ﬁh? e%@ﬁr?élasia.

rnmonal’ deficiency or 1 ance) have been eve
Progegipgens have aufireopipstip pestyliy pgainst endorpyiviad bnetrlpsiagndieagcer. Other
uses Ifog Rt YeehtS Rl ﬁ_@éﬁ%ﬁﬁ il ﬂrﬁﬂén@ﬁﬁﬁg)?ﬁ&ﬂé%te §Ltﬁﬁ3eéls HeRdaBRL! Y

n- conjunction wth estrogen to ) he
depregsipgomeer ZeienipR mymasippaa Prsestogenidlopasrde pontidlad o yith other

steroid AonestHhed 156 Q8RR aP fror PhO GERIOG Qﬂ*%nt%ﬁxﬁ 36 dnd Qret LS @ikial
I 'eeding, to

i rrequl ar and abnornmal nenstrua

compangpp e dhe enmeposiian phfemgicobirth, contral pillsr andhoameng greplacement
therapyN PO &R IokbR lard WREHEA fSidt mrddl PRISS H&&%né&td t}ﬁ'lxlll‘zo‘uraal support in

. anti-neoplastic activity agalnst endonetria
assisiqiyrpraedyptionicxclesdor infariilesetionty: %@F‘I cpareptinasprogsptogsnoe gied drns
&mlﬁﬂﬁhyde treatment of premenstrual synptons such as

headaches, depression, water retention and
rRisteatly; fherospatesgussivailpbleccommersially omprise HymiEtrarodyats wichh
as me@oRFogestidr&ile Abdatd MATREMR SterBI &et@tg.sﬁm%%? ﬁi@iﬂrf‘o{%!esg{ggﬁs AREble

treatment of endonetr]osis and are ess o )
commersighy, platesilt i undegrabls yide sifecisotchots exasssive andspgen Activigrit 1t is|

therefbXe |iﬂ11§olrﬁﬁl% BRLIER Rew pRIREAGABRTich (AREAD e aﬁ&v@%g O.P}ﬁ

..are also used to treat |uteal phase defects
additin, wcgndeting, Bi6r groWing POy doredrgsebeder traditional, eystemst afy
medictBf Rfdsd 1R Rad, 9Ribs - and e SRRERPEL OF prilkk qglgét’iaﬁgee Rl €
used for fetal support. Presently, Phe pr ogest ogens
phytopfosesipgapicecomppyRdy Biowl| aper: semp revesBessyfnirastsint fos merab eeple.
CurreiitlyGhbre 88 ndRIOHABHRSRERE SO 1RERLN:E cﬁ@&g@ﬁl&%&ﬁ&& Sl
acetate. Sone of" the progestogens avail abl e
beOf%%ﬁﬁ%WéﬂﬁﬂW?uﬁ!so result in undesirable side effects
SHGdHAR $HERS 3F HBHBRCEREGE 1REE biMbdo¥d inl Enihs KDfkan, Indin,

therefore inportant to develo nem/p[ogesfogens
Tapangsg eftd o et Wl oveiriel o @k 37ide) pyarietd O t jobions to  several

; ASkAder I QM [ f n
s SABEHERL 00 it P PR O LA S UGS, S5

combipptiopssthererf. $rarctieitional pyptems of medigine pled reby dnrfbornsecd epecific
dosageb Bt SminerR P XHRP HRAE T RIS BT R g%ﬁse/l}(% GxtRBE o BMide

_ _avenues of treatnment for many pe
relief/cure for several disorders.

Ligusticurn belongs to the Umbelliferae family, members of which include L
Chuanxiong (Chuan Xiong), L. wallichii, L. sinense (Gao Ben), and L. brachylobum. The |

dried thizome of Ligusticum Chuanxiong is a very common crude drug in traditional Chinese,
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Currently there are no known phyt oprogest ogens! ®difrupR&007
di scovery of such substances would 25 be of great
commercial value. Traditional systens of medicine such
as those practiced in China, Korean, Indian, Japanese
and other Asian countries offer a wide variety of

wo0MMmPINs t o several di seases/ di sor der sCT/9¢r8¢3/000195
traditional systens of nedicine rely on herbs and

extracfs and _conbinations thereof. Sone

herb
Japapgse, aalt Keyean medianes it YgpannSeniey 1§eobtaingd fiom e driedk thizoms of

Ligusficuws pfieindie RIG AWa28 08ic8lor I MEFA,S el ther alone or in
co ination with herbs/herbal extracts to provide

gushquans adipenal aipy apiuds invigating blopd gireylatien, piomiotitethes
ﬂowt & O QishiiR Winkie bRe al Rtk Eaﬂeﬂ%ﬁh&% AL t'PJaltloﬁ‘aﬁfgL%gn

[7 chii . Sl nen

(Chuan Xi ong),
. Pfes?qgﬁgp ’E%éﬁﬂ‘ia%h%ﬁérd‘tmm Hoasparihesisan antm@nstaml.d@grdma icausprbdugfto

blood | Gast | & URLDRANXT RNGndichted ¥BT }ile&%nb 'als&ﬁ&g e a&%ﬂf&rhbél.,

dys traditignal Chinese, 4 16 February 2
(o ! %8‘@“@@%@16 pesdoTrEY, mpiﬁme@@ larﬂéP ket @pchcostal

region® tiafhl Q@S 1o | B0 RujurPe HedddcHeS aD R Resh farith d
r hi zome LIgUStlgﬁﬁlOffI%ﬁna|e KI TAGAWA, a v rlé%§

thB’FC"E"e‘*’V\}aq%F)i chii. Ligusticums traditional actions
| rmieumﬁessdﬁﬁal @0 BthbRDel @9;%) Eddr?ﬁ)thﬁfah&éE‘ (Nd%‘%?@lt}b?% Hab@

f di spel |1 ng [ eviatin
beenﬂ O%Q% E‘g‘ﬁ‘ﬁ%‘"’t qp%qstap@) H‘ﬁlr Wﬁu%@é}ﬁf plapt ﬁr*@b@%ﬁ Bie@ tfeefﬂlse

somenefatian g phabktRMidiRhtived hive AfiflroBlagd! AR- fmféQld R kA
e %%ﬁ r.s caysed due to bl ood stasis. Chuanxi ong 1 s
AR PR Tien et e clsmsifishobroRsesephialie,

cidilides AROGIQRORA, bugRMeAli A Prepehhlom bdhiBESwHR! FRtuRslide-A

i ckin in the chest and costal regions pai n
and ‘g‘iﬁfem?ns %‘15@3\3{3‘1"?‘@ hihalide dgrivaiges areraso Rpen fplmégﬂﬂm ipgredients
includer dnfﬂll\ﬁlogi &tréx@thﬁﬂ&&mepﬁﬁihm@ 8&5&&@0110 %&gz%c)und 1@1:@ an(ﬁ,o
esse hong et _al and ht
sedaE R 1-20s OF Sma s uctiss S 2 B ORI HEdaestm
ammmfs@f ior acftﬁbohé}@d Ean \ba| de@vell QroM‘lﬁe %?ﬁh:lj gbﬁ&noﬂﬁité ﬁl‘ﬁ?eguén?tobe

of these al kyl pht ha rivativ have

Pf°°‘°'5%’ﬂ% T gt Palof EATPLE i gikyd Ofﬁzﬁhthahﬁﬁ senkyupglideH and T and
senkyaﬁdlidv-ﬂ cirels: s@ﬁh&bﬁe@'frbm IS bmpdh® E%& QiR&t ki Q&MohdeaA

Th i nclu e [ 3 ilid I|dene de, cnid
osd BSestfi Ptk em%%mt it g berpPa e bR be derived
from the mafoewalnﬁeqmwaaae@ du@%rst%ge of thel@ud dhas. ﬁmﬁla{lfﬂ ﬁhﬂw B0 Q2

di hydr oxypht deri vatives have al'so been
demf??@ﬁ'ﬁaﬁpf o] sogieifamlete (KRS el 455901 kal o d,
Anindabdtidagget hyl pyrazine, ferulic acid (a phenolic

S ofo) un chrysophanol, sedanoic acid, and 1-2 % of
C"”"’@E‘@%i‘egﬁfdsoi I's such as ligustilide and butyl pht hal i de.
Skg i ghihalaiat dimaBOkbRt $igRfricHh rt%ar&fbﬂy OBRRIRle R NeRQolide A,

. rived fro e ori gi nal onent s, subsequent to
hgustgﬁ% elgissgplﬁ'gn a?’salreﬁhggg to Iggl%p@l QOﬁ@aCthl? on rat thoracic

aorta d hrhiy ctedvéwo hkbrhindes p@fkivh NPletsdie- HraRd necdhfrid0 arteries.

unol i de-J can be syntheS|zed from maj or
Corifg ﬁ%ﬁ rfféqu @EF&OF‘W’G@ prgd s@Fﬁ%s}Qm@mS% An rat mesenteric
arteries. On the other hand the phthalide dimers, tokinolode B and senkyunolide P and the
phthalides, senkyunolide, buthylphtalide and cnidilide decrease blood viscosity. These

suggest that the herb has important functions for activating the blood circulation and

. removing blood stasis (Naito ez al 1995),
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These oxygenated phthalides were absent from t¥depray 007

herb but were shown to be derived fromthe major

vol ati|l e phthalides during storage of the crude drug.

Simlarly fcrulic acid is a deconposition product

fromconiferylferul ate (Kobayashi et al 1984). Ani mal
woshudies 25 Cardi ovascul ar ef fects Four pbtibedsssaiss

di mers from Li gusti cum Chuanxi ong, tokinolide B,

| eyistoli A, ligustilide and senkyunolide P are

S hﬁﬂwl‘i%ﬁel’g@ﬁlai? K| ©paiigd de decoatseledive anti-ampinaheffédh ar6i C
chargBig biod BrssuRIBHRAMKE 5drfd rfusi on pressure of

rat _nesenteri cﬁgr_t eries. %o%ﬁfl#%gly'q%fﬁeerrﬁf’%%s‘q %{&E‘ééﬁmn
suggsstt fax Briviidenenbihalidsg inhihits Lpslctm peless Urem aalclual stores more
selediRElP bR bfeiBd iMHluk S S [ pand .the .
. angﬁt hﬂ;ﬁi de. di mers, toki ﬁté%l gap%%’%gg%é’ﬁ%ﬁﬁ'ﬂm“ﬁaf el
¢ _%ﬁﬁ é Hﬁgpla &y, b%gww of cHitinyefshicafrird & ctrghsiive
calciGift| stres! L LRASEL ; LV es S St .

that.the herb has | Sortgﬁ{ﬁ?ﬁ?}%@,}{%ﬁ%%ﬁ%%@ﬁﬁg&iﬁpﬁlﬁ@

sensifipecalstugitiones (Ko of @ltlPY Savleu phtbatides hagjalkd tmwoeldestrited & having
el ScEgc 0108 B RO el S gttt
avehaRnetospribed to dpys ishibitry ctfetionadoust foss smosth hosde colth aRgidg

Mintwr09@] pHssure. Experinments performed to determ ne the

hanismof this action suggest that
gﬁ?‘ﬁ Piethanol pritantirary Cnifinmi thizorse Sekyn)uivrreeskdts eorfiaish and

slighthinerieatd tHe YRS rabdR o€ the SNRG dYee ll'}(? }ggﬁ&gg %’éﬁé@ﬁﬂl fﬁﬁjd#]f)&h m

hiz fromextracel |l ul ar space via vo e-
Huzoge &‘ﬂ]ﬂhﬁ@%‘!ﬁeﬁﬁ’@mi%ﬂ?&m apdh whigr fingtigrsivoe neppitddhia kbt eteporeht
tha ligbiropic bRl @PRGH : b Ll l.ci.um st ores
:eg;m ht be siml atf&{i ga?et&g i SO bt B Eean i PPt
y Prrgaﬂﬁrﬁﬂ@ﬂwe@ﬁm fhy eblosgons | fraptica, igusttlidermé sakpmoldépe theal

heart 14 SeRde i S n_described as
e ant LA rart oL e oBindld Puc BB R Heut R dnRete
changsy mf@‘%% Potgiiigls sad mnfierptions of noringl eriégphioteatiildesorddday ehe
isolatéicleft a@iaSGE irdd ! AT T Mol fects, on nous
Isc:ia a0r t a Soof hﬁfrhul?g?ngﬁ.% gﬁe?@# d?&I‘I\z/ﬂg)ﬂ’ %%Cﬂh‘f%%ftﬁ\%?rﬁ?[%m@tﬁg}e
action, podriials ¢ppreased; Neithst lisetilidg eor senkywndlivic chixerted rshihzeffeets, The
Sedidaiy of alaich t ' ) | i ghtl
e e ol B OB DA oy
©e r?é‘i%?{ﬁl?%"“%@? ¢ £ ligegideandgenirmolidr (Nekrsawi e nl 1989).
f Bpotdwiigt @ biadl chbl ARt ARgLNeLE rgéugsgﬁ)@'atgrﬁﬁp%ﬁ

r.eport.ed exert potent negative |
webf%‘ﬁ?"g?%‘tﬂﬁr a&é i%X uging pdicnmugosssayt Wtredsuae thie develd oBdynorphin Al-

13 likecinmivheedction, Mayndd 1L L.Qr onent s
(1990)i n the &hl ([)yr of or mlf %gcﬂﬁlﬁﬂm Jﬂ?dl %ﬁe&{o%ﬁ?%ghgﬁgéﬁfﬁu& Shi
S 8%93]% eiliyels obinDyp Bd-13 fireplpamarand €SF e eigsitioamee ingreased

(P lessftfue 00E Aty céraﬁaqg&ame%?ﬁaﬁfgsﬁg%{ %ﬁ.}h‘{;g}: & g%%nrpmﬁ LR

i pduced . changes in res
Franch, &gﬁ‘?’&ﬁ?‘bﬂ%ﬁgﬂw i terfest-zevep serwspoteinite ahmovearar sfede i N
changds b ir-Dyacl 12t 1evdiseih bladhd kit NG potential s vere

dncdlepol arized, and ;phe upst rS:)Pﬂghe\r/sg?%{g ?fybor?}? 158 cgamage
and neurologic dysfunction in Ligusticum-treated animals is lighter than that of saline-treated

group, too. In this study, some new approaches are explored fo explain the pathophysiology
of cerebral ischemia and the mechanisms by which Ligusticum prevents and treats cerebral
ischemia (Lin & Shi 1990).

Anti-inflammatory Properties:
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action potentials decreased. Neither |igustili§deRgpry 2007
senkyunol i de exerted such effects. The 20 upstroke
velocity of action potentials recorded in partially
depol ari zed atria was reduced by the chloroform
fraction as well as ligustilide and senkyunol i de
wq edoawsava et a! 1989). By occl udi ng t he pbr/kederoad19s
carotid arteries of rabbits to produce bilateral
partial cerebral ischem a, and by using
r alll BRI B b e %bvmasd,wrés tnhégdmw Setaettiylppraiie amd
ferul‘i‘é acid THRR e RCH:
cg‘r’éé% lr&glg%l nal fb;atg}l mfgx%l éﬁy %%anflfg%o%%n{i

and
Ozghh 2} h ¥¢hen heivineie| guinsh  pigs ngh Alnstalﬁme/mepzll(ﬁdnm mddced

bron%gpfﬁﬁvﬁzgﬂngz% fhag f‘bﬂﬁd ¥ dea'ngsg gﬁ&ga Jﬁ({g’ s OF :gafm %ﬁ

after cerebral |schem a ap
tracheplgpuselecinreasmibe fosesd |expuﬁtoanwﬂm¢ mgimmblc ﬂmsylmreas mmaezﬁmt

of thréBoREhet £S5k &
changes of Tlgﬁmerwmq&etsghé IEHltﬁ[rIl% cgserrlgayeéw %:g DEFH%
621’?@%%@%°8‘F“B¥°3P@$°§Ehem c damage and neur ol ogi ¢
Asth@y SEARGhIMN sthddildgst i cumtreated animals is |ighter
than that of saline-treated 30 group, too. In this
st@&‘?”“@“‘b\‘f@lhﬁ’é’wlﬁwﬁ%@m separted wxiphibit rdndhospesepindiicad bire
histaRilcn@B Y104
nmechanj srrg ofﬁﬂé/m gfmg%ﬁ usti é:eﬁfr%%htﬁ%ﬁf@y%ﬁ% c{% rgats The
incubatipn, pirigl Oms%lﬁg,% I@a{atzwoast@m amg@ @yuld Pedslayed by Aigusatos y

HAKRDRBEd 8- £
wall RPRGLE OF i nditn Ef%r%gﬁgcﬁ%se %ﬁ@ﬁ R ol Boiminca pies

compaed wthicenirob Pi0.91: (hhaq ¢f ali994)t et r anet hyI pyrazine and

CNSbRI Whticbmakidqciete found to have both significant
anti-inflammatory and anal gesic effects (Ozaki 1992).

WHSHY gerrats spegeyuihstedmpityls piibatide (v thavititaie fec prfptnoined ofie
learnin@ AbE i
sk RO D B ey e
cells ‘h‘%fl‘fg]aﬂ 'ﬁuscl e, increase the forced expiratory

AntiDaEbrt Bt ﬁﬁy};]ﬂg@sbit the synthesis and rel ease of
t hr omboxane wth no adverse side-effects. The total

effgusiqpches derpongisatedom Wit effests agsinst Sgergdstraipnof pathogénic
bacteﬁ@ﬁfcfu@ﬁlﬁ%%&n&% 5{914%9 a, PRLI BonR A5l 906 aﬁ’@% N l%rzo

usticumwal 1 chi 1 m xture was

cholely PRI € AN S5abs o by ot o Etioh
(buty@ﬁmalideﬁﬁh% bedR stiobim & ihiGiAd néi5p) Xteg’mqﬁlf fiikil dg@n pl asnma

4%? of TXB2. The incu perio tigen
Renafefiect ation to asthma attack coul d be del ayed by
L !Etgyﬁélieﬁdd%at Walddcmp| 'wbllzmzi)gaﬂ b0 Qﬁ%t kb xic% ofjéy%g gpogxfne A

Eaithma and its nortality were re uce ui
on regal, fngtiony) repinangietsati éﬂstemmé plriedet aggr&aa@l t Spadgudpem;) raBNS

(Lin 299d). maamv@g&&m% %0 leA%, 1y BRI i £RGhKR® Y05

n- but t hal |
glmﬁS@i'ff Hietignaae @d renfé @lann amamd Asignifigant increatef pMsmaetenial

' actmt%rgﬁr%ﬁ)enﬁﬂ d 163Bdnd FpEchl?aic ﬂat@lrepgggl%kéﬁ‘éﬁ ﬁftﬂe e 8me rtr%gtment

with Zb(}% Ligusticum wallichii (8 ml/kg, iv) before cyclosporine A infusion significantly
prevented the decline of glomerular filtration rate and renal plasma flow as well as the
enhancement of platelet aggregation, but had no influence on cyclosporine A mediated renin-
angiotensin system activation. These results suggested that Ligusticum wallichii may be

- beneficial to the acute nephrotoxicity induced by cyclosporine A (Liu 1992).
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cells (Yu et al 1988b). Antibacteria/Anti fungal® February 2007

Ef fects: Ligusticum has denonstrated in vitro effects

agai nst several strains of pathogenic 20 bacteria

i ncl udi ng Pseudononas aerugi nosa, Shigella sonnet,

Sal nonel la typhi, and Vibrio cholera (Bensky & Ganble
walDed)9ssThe essential oil conponents of kogsshemus

(butyl pht hal i de) have been shown to inhibit

der mat ophytes in vitro (Hong 1986). Renal effects It

Skinipgrnwebiligved that Ligusticumwallichii can also affect
the toxiGity.of clo riine A 25 on renal function
re%tgéf 8%‘#;’%”%’%5‘8’% ﬁ%@i s@g neglebfﬁ%r?%tlhﬁinbeﬁﬁ&lp%%t? GHhapGed

pern@ghility oEmBiterdtaty gvphilic ¢dnipauki® 829 the k. (Skiyn eQfl 1997, Nmaba et

)closporineA(SO ng/ kg, iv) resulted in a ‘

allggégnificant fall in glonmemar filtration rate and

Hunpagrsaidies on Ligastdumbiesind a si gni ficant increase of plasm

ni N ctivity .angiotensin Il |evel and percentage
Cere%ﬁ%aﬁaéﬁulea? aé%cé’%%%ntofi .c’gAt the sane tine, treatnent

wi Ribpis208% Hab beestsiudiadinvid frdatifivint ?f(iﬁahmﬂf: sticfe (Chep 1hebn gﬁme
. - I ' J nfusion significantly, 3 revented the
injecify o RRUdefnel et /e L et Lot o G o
wereftpsted disicalil dnd @speribentalan et shovad fpk dealffeéts of the drugs
i ad,no i.nfluence on cycl osporjne A
were LR 36 bP Qe Riter ABF008. de e ORI w7l of Meparer i, comracad
aspirmemrsute. Thgyesidedptobabrain gicsdciraltomatirbugs Hitiibitwgy thdabus
fGlLal. t acut.e nephrotoxicity induced by
fom%@g F%(is’%%t%ietnagg Réa?‘ﬁﬁ‘a&“’ gﬁélf) ‘me%miz‘ebr uary 2007 WO
2 Ot/ 10 dteB BndPRFT-<HBR OdP/cB0A T nSkit Aschawicaadok lvetey/randomly
coeal i Gl anxi o Rhi zo Senkyu) et her extract
deh%%H %éefr‘iléursgp%'r et {121 Sht: nrrg aﬁ%?%@%’ﬂ? I(‘Pfflas - The tofal
effectivedigiedt EleyLidrstippigrdup ovas GO emels as aintpatel € 6K7 PercdnSikthy a

i -3 (R8BS gl Heoned s e v ciep s

- the wsforigye pE blopd)dlowi dilmedhthe spastn agtrydimddddereasel @etiphet ARdal

. [ roke,.(Chen 1992h).. .So i hjections qf
rsisie! BTGBl DGV LRI A Ao bR ke
Injectablg umdpyratichs avede Shewulto dmprove brainveiceciraddition tebighi iakibitiye

i vl resul ts .showed that, t.he,
trouf¥ie bRy R Yool Beok G080 oo BRAS o olt Hni. The
effectheft Eigusticimamas the sencoér tetter thanthe ebstrolssofglapasrinea pantes ane,
mpmg%&m(%g&aﬁghgd#- persantin. They could inprove

atio

aln mcrocircu n through inhibiting thronbus
f & ranethes ndoubld-bpitdh ttrill 220 apptjersy atithomu@s caredkdl iARirckibio Gdbre

oo 8584 o DR GH A0 S 4 g A S S
dextrap griogpuS6i cases) igrevalpatd e hebdsefeyts an chemnlogis Finlciion EHAOkKINg
capabﬁh%?. ’ﬁm@%&ﬁ])ts sh-cmgd ﬁmé)tttﬁg total therapeutic efficacy rate in Chuanxiong group
and in dextran 40 group were 86.6% and 62.8% réspectively. The effect of Chuanxiong on
treatment of acute cerebral infarction was superior to low molecular weight dextran, The
difference between the two groups was also statistically significant (P <0.01) (Chen 1992a).
By using ELISA and RIA to measure the levels of Beta-thromboglobulin {beta-TG),
platelet factor 4, ﬂlromboxane B2 and 6-keto-prostaglandin F1 alpha in plasma of patients
with acute cerebral infarction, Liu (1991) found that the levels of beta-TG, platelet factor 4
and thromboxane B2 in plasma had significantly increased (P less than 0.01), but the level of
6-keto- prostaglandin F1 alpha in plasma showed no change (P greater than 0.05). The results
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15 effective rate in the Ligusticum group was §gedruary 2007

percent as conpared to 61.7 percent in the aspirin

group (P<0.01) (Chen 1992b). Ligusticumincreased

cerebral blood flow, accelerated the velocity of

bl ood flow, dilated the spastic artery, and decreased
wopewiopbear al arterial resistance. | n anob&esc2eisiehyss

Li gusti cumwas evaluated in the treatnent of ischemc

stroke. Injectable preparations were shown to inprove
of ther Gigusticwnc walbchiic rbatihéno o tHartestgloup Ridivikeid t tha gh? Gevelh b0 Hatds

ryatd on r easjn tel.et a egation nd ,
s e B L R4 B BrobpiomC B B B e ey
decreased (P fees ham@.0Dr addehé level bhéaketb-h@otphndin F$ apha in plasma had
- rine extra .aspirin-persantin (Chen &
son BEREY Sl oI5 D 0BT e Bl e 2t e P
effectiiesh instdhit ehec platlet aketivatifa i tviivon ave c@rrect ald arbiybadting ded
i o L i cum apxi on 0 134 cases) and | ow
P ms%%%@%ﬁ%ﬁ%ﬁ%’ﬁtb%ggﬂg{’egffl?‘ﬁ%&&u@a (86 cases) to
Toxigtyal uate the herb's effects on neurol ogic function and
at the total

| iV i Lity.. .Th | t howed t
PRt T O R e
admigietated aver 46vegal derp. Deerdos8 Gyfiforanthap thehi¥le VeBNAE bid/@bkness

(Bens %@M?&fggf Chuanxi ong on treatnent of acute
CRreprae A ar ction was superior to | ow nol ecul ar

weiSgPatentl €108,%6 distloses tibkapéutic emaposttiedsee torligvesdt ofFord pKP S
. iLsti.call. iLgnifi t <0.01) (.
ST YR AT MO T .
units g pespgredliy deteatidral merogitodpedifiowdighe tabedh @d projirifvhedfdach
o 88 o SRR Py B B
treatipgéesaboal vasmlar|disgas¢ 28Dhy sdqosiaecthérivdt THe Riosdze usitsireoflso nsefisl
- T. | | et. . th 2 i .
o B AL S PR Rty
prefetablly exttagted Gvre ILigafticus -Chedmiongor ost agl andi n Fl al pha in
h (P t t .08). .Th

PSS TS G0 ST e
familpERhBCR OB o) 004 PHndsfeottiineditheyins titicprogestabdnicclativity.

t . - h th he | | f

8 O TR bk S98 58
would by o ddywnd fiz pBRo-progpsiagsisaietieed fingiritfsi Thend sy neetew idmtgyd

t . b | | .of 6-keto-

natorlfy b ciibbulas W B0 bl 1 e S8 o eeigiand futpgopger
as phj/tg-@rog@_@gdls( Fuch dealt decived pradbstogediirs nedgige sibetbptthadpeitize
oo LA A1 TG, Lt St e AL 0

€l et activatio
progesthgeonddo kadmyeldped ap ploshagltas dppliciidns. mbal ance in bl ood of

R R it s 7

ddbagessungpent ©f Stempidabipactivitnandi bidaeaigbilityvia ranhey aioddls Hams .

oSSR UM D) BT E Sphesl 1085

other dpwpleo swstutchisr dipieally effectivg alaiat oot absogptivapeBBdis@f and
bioaviil%ﬂityplil Whmal models is required, Unlike pure compounds, herbal extracts are
mixtures of multiple compounds, many of which contribute to biological activity. Current
methods used in the pharmaceutical industry to perform pharmacokinetic/dynamic studies in

- man or animal models, depend on the measurement and tracking of single compounds in

' serum using chromatography and mass spectrometric techniques. These conventional

9
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extracts: ginsenoside, tetranethyl pyrazine, 16February2007

astragal an and atractyl ol. Pharnaceutical dosage

units are prepared by conventional neans with specific

wei ght ranges and proportions of each of the four

i ngredi ents. The pharmaceuti cal dosage units are
woch@joneg to be highly effective in 15 tr eefis@gseeiabr al

vascul ar di sease and the sequel ae thereof. The dosage

units are also useful for bolstering inmunofunetion
techiiquds e ﬁxhﬁcqgfrd foli tst&a&?dfdmf "@DEJS -ani;fﬁf-t L dcRORt %haags R¥&eAmLae

ef er.abl.y extracte 0 i gusticun: Chuanxi ong.

“ Sé’rnguﬁtﬂ’les g B SRERR e thesy apcreligmipary peaprts of
bioagBEOWI edcle androfenicOPaid) QOM),Qébf&Béeﬁiénqﬁaﬁs? 00y 88 hR&ofticoid
Okﬁﬁ%gﬁﬁﬁg or.cggpoynds contained therein with -
" proyes Rigastigities 1p SGFHR PSIng FeDRYEER @enif, fResFils i Aepo reports of
bioagmpdemiystuie ProgputRGES haigiey) FuttRmitie, WRAAL HAG to d¥elh methods

sult. .there uld be a, denmand for

to e%ﬁaft‘ 8"9’%’%‘%&‘5@& 8@%5"%’?‘?‘%’3"@ SEHPhEdpeompared thely Siopctivise d
bloavailabititg atd Higequivelenss ajrbmre@@@umh&aﬁ&p&mgwm i mGRR.
Obj&?stdfﬁh%tiﬁvetﬁe progesterone receptor and thus can act

as phyto- %bestogens. Such herbal derived

prBgeshiogeis:t alkf)' ethé @eﬁ&fﬂ itreenéiley & gi; pi“d%ﬂetaﬁé%ﬂ ietﬁt_ractsl with

i.0ns,. .bof ani. rugs and/or_nutraceutica

pﬁ%%%%ﬁ?%%%ﬁ%ﬂ%@dﬁﬂ$§m%ﬁsﬁﬂgﬁﬁg%ﬁﬁqﬁgy@Bmﬁ?%§@§togens can

bdt lemehapbicasd tphiaveiiaoy prdvalk aaRhddFad the BgeeniRE BORRER

OASSAYS FOR STERO DOGENLC ACTI VI TY The
emgn@@ﬁ%ﬁ”‘n%% °16P°t§1}9§r12§?595*8$38’&mw’t‘3911 ugh 4V 4 Brepare y

 herbdl pxteants which natelusedias pagestog@sent i al part of preclinica

dr luatiop. To determ ne whet her her bal] extract
ot S a5 e SP e kR fioh o afoihte 4 5o oy Bepreparaon bR,
extracks vELigntidursClalomedng twhivh cad BRtuadiks ia $rogasishesth crude extract form
Mﬁgﬁﬁﬁg'&ﬁpility in animal nodels is required. Unlike
or € g cation, .
pure conpounds, herbal extracts are mxtures of
Mt i upither lolnjem ofihel fiyermiamyo @b viduh Iﬁéﬂ;]cﬁig&t thé Prebe@atiol ﬁf herbal
a tivity. rrent . nmethods, used in the
extra%,%] gir- %’g’u m %fm’fﬂﬁa% g{h}%y after ]i}glﬁp%pﬁ]prowde enriched fractions of
extragiivepfiiacwkgestogdne/ dynani ¢ studies in man or ani ma
nd tracki ng of

I epen t he neasure t
CRES afotndl SREBE o/ e Sl 33 DHeTOe ool St e A orine
phytornegsstegses t fameRiomat €hlmiigugSto HRES aemngﬁekm NRluirifh -
bruary. 2007 2004/ 017983

ceomm = ---=- 16 .

ProsH e 5% BB SL A RHEEAt ineHR oot mensira
&NmknudMEsmmmo@ptamum??gar p%ﬁﬂ?h-d@h%¥ﬁdsﬂ$ﬂﬁﬁ,Sbﬁgﬁmw
: _ ise mul.tiple biologica active )
compli a8, HRMISR, bl mPobfee PbRaY Fapoie o

endorhitirdsmegrs to track androgenic (Paris, 2002),
rticoid (Verneer,

esxt. i.c.{Pard .200Q2) .and gl ucoc
S B RREy Seterite e uf Prion oF mipvHle e oF GHIFE GPntgHE ST
progeglegens from Réizema Chudniokss pIofid, 9r Of coblila@s $a HtteP cdﬁﬁﬁﬁl{ag,e

0 ni ctivity. Furthernore, there is_a nee
for o RBTIET By Hitpecnal Yolsgtthet thesipys Grrovertiog idesyiions
neuroprotrpive Atlnehmomgemativagansine RieanEehubiAgl Braling@atki Vi ty,

- by L abi lit nd bi oequi val ence, to reference .

- plia? e obiesh of BRTGHEE 1 i ramhags de peparae Hactons of
Rhizoma Chuanxiong, enriched for 3-butyl-4,5-dihydrophthalide, 3-butyl-phthalide and
components and co-eluates, with strong progestogenic activity using solvent-solvent
partitioning, solid-phase . fractionations and high-performance liquid chromatography
(HPLC).
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Obj ects of the invention The main object of t hif February2007
present invention is to provide herbal extracts with

10 progestogenic activity which substantially

replicate the activity of progesterone. It is another
object of the invention to provide a nethod for the
screening of herbal extracts to determine their
potential progestogenic activity, validate such

ac tlf ¥ prathes phiegfrof theriaventien logirovade metheds foistandardizptiqyeand

fing¢HREAS o HIRLHB U IAENGong lekirdc R LEBCEN RBIVER parfiliodif}Esolid

I nyention to Erow de a nethod Tor the preparation of
phagfeirgpsipnatipns, LIPL.Capipss sprctrpgins (N R pHACHGIE N ARG GARIOBMICE an
~ imagBigS®R)AS a progestogen in crude extract form or

after further ification. It is _another object
£ hUSH st 155 Bl ortin Spraiin oty Lot M pRBEReat | on
stardfirdivatidiadf theebibacaitysRIGforal (laaiii aigmn@hts atac® bakedbh ¢l

¢ y . d : q. ; :

prebds P SR S SR B9 T2 amor her

Sumpamftbéimvbmiqnnyenti on to provide for the use of
X PhPasEARL AR bidn: RUKBA REPORTIRARN S, Ll S 20

‘Chuanxi ong, pr obFenms T equiring
Rhigmesfelyaaxions chansteaipgd inghap e entart Bitchphleorf cli@igcement
rod | I t al disorders,
P oéé@&;gé{ﬁ’é DMiviFind ro#gtﬁg& receB{S)g ?%{1?“

anenor r hoea, n gl a, ysti c ovarian syndrone,
r Bigyreprg aspegigfithenmescalrinyenter Sieee is progidsd 2 pharmaceutical

P ) . )
con%gﬁﬁw&%%b@g 2 tus%emymﬁffeemogmm SHthd WBEL RS géitng% and

.endonetrial cancer. _1s another object o
aboys, {fchiagprceyicallviscertablesehiste. ext ract s cont ai ni ng phyt o-

Pr RGAREOPES of e ﬁ‘re&ﬁt ERBRiC WER X RBEde@hORR of B ckitact
dg nbla}gtl oNns Wt ?t her conpounds, _ for oral
as gﬂfidr ¥piiPbtie mapptageeyeng medisynent donEeating a Papapsteops
condifi@finiat@nandoamhill 0si s, neuroprotective and
neur or.egener at i agents. in stroke and traumatic brain
i P st pl e Blegn s ensRpeBeie it Provider ARFore o5 o
- extriunt @y definetmbhied for tlee mapdicaireof 4 articoist Gdr trdihZ Ofke or
braimuar&(i. ozpﬂjt%enri ched for 3-butyl-4,5-di hydropht hal i de,
- RBIHRYMm PATHR T &% ™ hd  conponents and co-eluates, with
- stineddihmspgest ithgenient iavdntion, thereis iprugided b westiod 961 vent
| t1.oni.n | i, d- cti tions,and
prefifih b Rl B ol o BRRE ORGSR RBRY . 10 16
Chupsiongzierb 120 Alcolidliciselven sdlénexd foinh the grawp colséstingwient i on
r
methfiob ML b 00 Rey Al AR SR AR ENARE 12 g1 g
temBﬁtljﬂltw@_mld &5 fyignstto predudettheorsiragy chashdtetized hnbeing capable of
eliciﬁiﬁ@?ﬁgb&%@ﬁg Q&ivit{]l%rogaﬁ) erﬁf%@ clfr%% ry (Ms), and

nucl ear magnetic” resonanc ging TNMR). It is
a8 etiisth appd of the presenpinvensiont thesp istnsoyided\angatrastethods f or

RhiZSRA TSR, @Afhcterized in that the extract has a progestogenic activity to
progesterone, in a range selected from the group consisting of: 23.39% to 79.86%;
23.39% to 48.17%; and 48.17% to 79.86%, and mixtures thereof.
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st andardi zati on of the bioactivity Rhizoma ChUl8hRgPa#y 2007

and its extracts based on the presence of

3-butyl -4, 5-di hydropht hal i de and 3-butyl - pht hal i de.

Sunmary of the invention In a first aspect of the

present invention, there is provided an extract of

RNE IR (RGN AR pr& BTN, B 1 BroblaRl o Wkt e

is capable of eliciting pro]%ﬂitoge IC achwtfz in a
prepgigas P e alcakadist e¥trags Segm ema dehaeriengp asefulofs t he

pro QJS%%@I{‘ taill MERTIR 'c@xﬂpnstxﬂges'hﬁj ebtﬁmgFHo%br‘é@ AhBoRh ehiReRHL kfal
onposi tign_conp herapeutically effective

ﬁbeWa?ﬂonleﬂ%@h%‘m %ngetlt %ecfa‘éﬁmethe SIQRRyGREsisting of methanol,
ethPORT ahRiel-aRt, | yhRCLRRERING MBfired ererdol @ephlauﬁg:l aaﬁﬂ:ect

of t resent inv nt| t.here i s provi t he, us
Rhigqypa E«“ﬁ?ﬁg&wg ey PRied ey efromy} syngenal %ah &P‘ﬂ&‘i g hns
filteedfireli cxan@md a ieedsndtdx&mﬂoﬁ @ith ap mglaﬂiceﬁl@aﬁ to GHddiblh kéconid i N

f th t of t t
et Wi She P scand o it b RSy el oB% FRER
prod@ge dlef axred, wlasin thef axtradthie capabie fofi elicitirg edgestopanih acaimignt
S : brain iniuri : h
eGPk or brain Loy uries in 2 huren or

t hbraa dightlpaspecit dettie presemt inwehtiof, theye spaciided amextext ofact |
Rm@%a@iﬁlaﬁﬂm on8'n &%?ﬁéd%ﬂga Jages Le&%ﬁﬁéd ai%HPé ecting Rhizoma

: . I co vent selected from
t hBlsglosﬁdphec@m & tbc améys‘@f of Wﬁ\%hﬂﬂls nastdnigrfoiditional Chinese

mediBhO AR Whei k& btonit* Q&R‘R& u‘{‘%}&F fo B&ﬂy '&‘eﬁéﬁﬁiﬁ@ %vhlcﬁ‘?{f%’ém

at a terrperature end pI‘O uce th
MaYRasFeATProgtspeede eqtivity dﬂ%wmw lécdm{meéareﬁxtra@wﬂ@qrffrqm@

witlP pRGES LRIE RbEviRC t]DM:I&s)éd iHBreth RMAYSSEAGRLINRARREIted to
assay. In a sixth aspect of the present invention,

POs{eh r"éef?tgmﬁ PEt et aaﬁ%{#lﬁla@eomm 1R PRERELLON AFIRITS ﬁgd
to pﬁﬁ@raaa: bR cZgide e HIA-plobstd%hs Bhh bidAgive htbAGRELRJIENT C

0 grope, in.a rang el ected from
t h 13!??%%} e@%?&ﬁ’ﬁé @ithe PZ‘?*’S@WPE“?@%B’% extrgef frgg,, ¢ o
haz‘bgmﬂ%nw}@ ué%‘gl%az %(optdgeslage%%dhﬁﬂﬁodnoaﬁpumﬁ@ sibpefiepf . 11
ruar ) sevent h aspect .0
von oL AR Chierians & b priEon wABan SN ek SR
fronpthe ;gmuptcbm;nsnﬁé o@aﬁ:aabmh ﬁielﬂﬁnd;(iepaﬁiﬁngfsﬂhﬁﬂ MRiniorama
'Chugf:t]anrg ex a Blts 11 htarellgpééompr O e esglg%%n%g)qutereg%rst

uanxiong to a
extriidt kesd seeoatdratraqtmm wirth tuh alabledin (Sd)llvellt sodbyamé scsehdoxtrect, f r om
met hanol , et hanol,
Sepa&&nﬁgﬁfgi S\A/g%%geé& d%gtﬁ%F wat er, and m xtures thereof,
s elvarnatambgdiment, st solvehi ussddorChe dmstientnaption s setected from
. Al b uper nat ant, subjecting the
t ifth p ] g
eha?@l terg% #@?&EQQ’&%%{Q@?% a second ext raction with an
al lnenetherembodiment; the soludnt firtheafirsters trantion is selected from

methanol in a concentration of 70% and 100%.

In another embodiment, in the first extraction, the powdered Rhizoma
Chuanxiong is mixed with the solvent and then allowed to soak for 5-7 days at 37°C.
In another embodiment, the first extract can be separated from the supernatant

by filtration using Whatman Grade I (11um pore size) filter paper.
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extract, wherein the first and second extract ilGH&PHawH 2007
at a tenperature and for a tine to produce the
extract, wherein the extract is capable of eliciting
progestogenic activity in a progestogen receptor
assay. In an eighth aspect of the present invention,
t h ﬁ{ Fhother ?ﬁ&\ﬂn%ﬂ i sebohleiTdcti ?J mam oGI!W&%PF tie9
btai ned froma process as I ned a ove. osed
Peﬂﬁérﬂeﬁhﬁrainge o3 bvad- ysi s of var i ous herbs noted in.
t 1 didottRP ghbddith &R SBe sdPBAlt EtABt el bd RBAdted Yobl Ak ki
act|V|ty in order to firstly determ ne which of them
y #WiptiFossess progestogenic activity, and secondly to
i sol ate/ prepare extracts therefrom w th progestogenic
activity. Disclosed herein is the screening of herbs
reported to possess "uterotonic activity" in ancient
phar macopoei a, for progestogenic activity and to
purity and characterize pure phyto-progestogens form
bi oactive herbal extracts. Disclosed hereinis a
nmet hod for the preparation of an al coholic extract
from Rhi zoma Chuanxi ong useful as a progestogen, said
nmet hod conprising subjecting powdered Rhizona
Chuanxiong to a first extraction with an al coholic
sol vent selected fromthe group consisting of ethano
and met hanol, separating a first Rhizona Chuanxiong
extract obtai ned thereby from a supernatant,
subjecting the filtered first extract to a second
extraction with an al coholic solvent to obtain a
second extract, separating and drying the second
extract. In one enbodi nent, the solvent used for the
first extraction is selected from ethanol in a
concentration of 70% and 100% I n another enbodi nent,
the solvent for the first extraction is selected from
met hanol in a concentration of 70% and 100% In
anot her enbodi ment, in the first extraction, the
powdered Rhi zoma Chuanxiong is mxed with the sol vent
and then allowed to soak for 5-7 days at 37C. In
anot her enbodi nent, the first extract can be separated
fromthe supernatant by filtration using What man
Gade | (1lmpore size) filter paper. |Ila 16 February
2007 I n anot her enbodi nent, the second extracti on nay
be carried out over a tinme period in the range of 2-3
hours. I n another. enbodi nent, the second extract may
be separated fromthe solvent by filtration. } 11b
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16 February 2007 In another enbodi nent, the sHEYHPHRRF07
second extract is dried in a rotary evaporator. In
anot her enbodi nent, the solvent used for the second
extraction is the sane as the solvent used for the
f| rst extraction. In another enbodi nent, the sol vent
deaogher erakodiveent she sepeteled secpagt extracs istdaied ety IEapogiop U p

C 0 N bk HeP@nidkinRBY the {8%ntidd ﬁ)@@lc/%t%t)ﬁmgjactlbﬂls%ts%e asand
70% and 100% nmet hanol in water. In another

the soBepirsr for thedind “HRPE® second extract is suspended in
an 1ahieeObhtodintR i BlvdnPusBO Rk Reénderbedlbie BscidHom the

oS B o ok BIPAR O HRPAGE Hio o 10et ot G REPE] B

watalf 100% | n anot her enbodl ment, the dried extract i's

ed i.,n.the olic di.um at con tration
FO e e B A AR<of Sy WG AT
me@mmt her enbodi ment, the dried extract is suspended in
th dj oncenttation. of .
In a%%&%%?jllﬂgﬁ%‘l%% {hg H?tefﬁg?l%sedgor@usgendl tféec{neg ec%%il e%(gﬁ:a is
- selCled foxictiaep! ewimetiane! iBa panespiration 5 1%y dr opht hal i de and
3- ﬁ&p&%{h@m&aﬁkﬂemem@an@%&ﬁ%ﬁmm;&ge&ﬂﬁ@t Rephdif nRBOPS
nbodi ment, the 3-bu rophthalide 1s
congqnggtmtmqhﬁrapafeofé)&ﬁpg to 10 gfrl rmsimn of about 95% and
t e, okt ol ied8ed Surld: ?s%@é}%nde&‘ e ATRMH mfunfhqut
2% I'n_another enbodi nent, thé dried second extract
conggnirgtion obHhLeMlianxi ong is subj ected to purification to

e Nitg @bm&ﬁ&lbs&ﬁ@mdm@aﬁerd%ﬁ&act Jﬂkh&&@& OBl an S QShiaRO -butlihe
ion i out by eluting the dried

f
%ﬂllﬁ}’%?ii% fi"élétsbuw? Lﬂi‘ S & aGRTICORENRRYS r ever se phase

extm afdthed emi;dainﬁbnc;h& 3oeity-4 5 -dagatophtRgide ispraerf inkBSextract

th I t f
inof ot b8 330 b SR SR Gp Bl DR ETOr Hgoat 0%
meinasbér,emBOdHmeR] thadrizl secd@drioe bivaHIna @AdadXoh is| N
urification is carried out

anot her . odi nen t he

- Su‘bﬁéslfci]ta P Plﬁ%&g@h B‘F{é%géhe S%%?P‘f%f“ft‘on ina Diol matrix

cort aiothedembvdanegl, &8 purifahtitnmis catried 20(ylehiting thb diddnsecvhd

haeetrac n rried out n

extntiﬁlf'@lt{\ g ¥0(1T‘\;enf usp r%relfsr B eitﬁ&rac%P% {lﬂ% (glg rr]réa,:tré c:()ntle'lllne#J i?lla ggs
colBBYEt 0AC: 70%DCM 100%CM and 60%Et 0Ac: 40%3CM In

an tanaﬁergme&ﬁfnaﬁ THhe solvat vl L rfSh rségactédsﬁofrﬁ 8 broup

0 nove

ected to solvent/solvent partitironin
Con&wémmfri@?’m@h@nls 84% methirgl, d Q4% a@thanca@d DCM.

In another embodiment, the purification is carried out using reverse phase

- exftraction in a Diol matrix contained in a glass column.

In another embodiment, the reverse phase extraction is carried out using an eluate
selected from the group consisting of 30%Et0Ac:70%DCM, 100%DCM and
60%EtoAc:40%DCM. ‘

In another embodiment, the dried extract is Tirst subjected to solvent/solvent

partitioning to remove tannins present in said extract.
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16 February 2007 In another enbodinent, the !6February2007

sol vent/sol vent partitioning is carried out by first

m xing the dried second extract in ethanol, mixing the
et hanolic extract obtained thereby with water to
obtain an ethanolic solution, adding hexane to the

sol j t i i . i

T e e R L A
mixingtthe diad tskrond exwtimotiin sl niivng tthe Sthanoliadutimgy obtained
ther?ﬁ%i‘ﬂp Lt fXB 1P ek Mt éi’haﬂ@l'icaéorﬂlt?m}D%\étir# R%&e 1oSfP 1Ak

t he 'ayer, addi ng butano e remal ni ng
obtainy fitst bvans I, ooaatingghehexprigyeasiand adivtingithe ehapeliventes|

ratid MBS ren®@RAY &k b R, REdiAN eduilAUBY of BCMERYSbtdn WA@Y
er as remant, the tannins being partitioned to the

I ,
loyep, ¢ RFiS1E (g, R Mol 4ingcgpol a i Tetaing soffigh atter DCM
layef Sfpfivall 18 bbhaxa b dayek Medaditial ShdRitd] RPEd ©Nafe aRvater

Rhi zoma uanxi on extract. cl osed herein is the
Iayet FaF S e SRS B0 HiORSo 1 BT e Fie vt 1ayer
the i gemiraedhexand el BCBNRRErs Geing WafitiRABA RAlzoAA Chuanxiong
extm%erpri sing adm nistering to a patient suffering from
conditions requiring progesterone replacenent or
S uPpdcknwiticatin Brihe therbpretiame vt h deldpyuticefdiedtfomeogosmnef

oy B S B0, 0 SRS T
cond@tipng reqivising progstieromsireplaceinanttdy suppdampatatidn, @ tRBapeically t o
cffect}0d8sdlofhn cilo?PRADGR. ORRAGRERNT  the t herapeuti cal Ty

effective dose 0 anxi ong extract is

5087 ¢fic eapbodimgaiethe derapeuticallneltgbrdriose eftioimediiuanideg

extraePR i fb R bEEIH pIGo mmgﬁﬂenent /'suppl ementation of
: progesterone are selected fromthe group consisting of

neHsipthar enahodimeng the therapepticaily gHieciive Aess of Rivagra,

| ChudRong ¥tdeEis SYRY/nBoY SMRILONE, Pregnancy conplications,
enqonet il 0si s,  contracepti on, nenopause, endonetri al

hyg’éraﬁl"% Arbednanb thesRadiionsdeaiing replpcemeny/syprlemgtation

of progeiReind Rt selebth® frbiR itRe0iiBupdabadb QP fhemiuilaldordess, Used
inafion. wWth co-elutes fro

al one or | fof0) , Rhi zoma
ame@’i‘glg??x F’B’i‘ﬂj’f.q‘a@ias&rg??y&%%’& opaag;syndrame pregpaney B‘Fm&}ﬁa%ﬁa
endolnegisosik) contiace privchikerupause dnt @adtridl Mypplasid Shdehoi@édadd f or
re la%he n(%r eatnment of stroke or brain injuries in a subject
PEaUT T Sr i ng the sane conprising admnistering to the
s uby anothercenmifodinment et Riczakh W hedixdelieweaca s al@ie or in

comﬁﬁﬁgtﬁg%gw_%@ iangeextract Ln one embodi nent, the
; e

20 iong. ) .
arrmaceuti ca eCtive i6%éE of Rhizoma Chuanxi ong
ext rldiselosed hemintihthe neng@hobme Lappiphm chygnxio@ extgenfor od n
to a IS RF i WORMCRR oo AP L AR L ALITRY shifledt kftedling dhetRL ©1 1
ltﬁﬁg phar mapeﬁt I Ca (I]_y ePI?ec flu\ae | ogeﬁ]%f?ﬂ%zo ©

compgisingnsinbvgiering tte the suliject & paptmicenfically gffective amount of
Rhizoma Chuanxiong extract. : .

In one embodiment, the pharmaceutically effective dose of Rhizoma
Chuanxiong exiract is in the range of 6.25pg/ml to 100pg/ml.

In another embodiment , the as claimed in claim 29 wherein the
pharmaceutically effective dose of Rhizoma Chuanxiong extract is 50pg/ml of crude

extract, _
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extract. 13 16 February 2007 In another enbodifhgRtuary 2007
t he Rhi zoma Chuanxi ong extract is used alone or in
conmbi nation with co-elutes from Rhi zoma Chuanxi ong.
13a 16 February 2007 Disclosed herein are a novel
progest ogen receptor assay conprising HeLa cells
transiently co-transfected with a first plasmd and a
SeqRBchikks kMBodith AR &6 mﬁbm ChidhfoRE e RABASHIEE Hone &N
first plasm d conprises of DNA encoding the ful
combEggnwithgonsh ebﬁ‘%@@@‘?‘é’l"bﬁ@“ﬁ”@é‘éﬁat or (PR-B) and the
second plasm d conprises a progesterone reporter gene
(PRE2- TATA- LUC) conprising a luciferase reporter gene
driven by two copies of the progesterone response
el enent fromthe am notransferase gene. Disclosed
herein is a nethod for preparing a kit for conducting
an assay for progesterone receptor activity
conprising growing HeLa cells in 24-well mcroliter
plates, infecting the grown HeLa cells with a first
plasm d and a second plasm d using 10 |ipofectam ne,
the first plasm d may conprise of DNA encodi ng the
full length human progesterone receptor (PR-B), and
me second plasm d nmay conprise a progesterone
reporter .gene (PRE2- TATA-LUC) conprising a |luciferase
reporter gene driven by two copies of the
progest erone response el enent fromthe
am notransferase gene, exposing the transfected cells
to ligands in RPM 1640 nedi um supplenented with 10%
charcoal - stripped fetal calf serum 2nM L-gl utam ne
O I MM non-essential am no acids and 1nM sodi um
pyruvate for 42-48 hours at 37C in a 5% carbon di oxi de
i ncubat or, exposing the replicate wells to ethano
vehicle, rinsing the cells with a buffer selected from
a PBS buffer and lysis buffer, collecting the cell
| ysates for measurement of | uci f er ase activity.

- Disclosed herein is a nethod for conducting assay of
.progestogenic activity of an extract Ligusticum
chuanxi ong conpri sing exposi ng an assay kit conprising
transfected cells of He-La transiently co-transfected
wth a first plasmd and a second using
| i pofectanmine, to increasing doses of progesterone and
the extract. BRI EF DESCRI PTION OF THE FI GURES Figure 1
Is a graphical representation of dose-response curves
of progesterone (PG, and the synthetic progestogen,
nmegesterol acetate (MA); using the cell-based
progesterone reporter gene system Progestogenic
activity of the ligands was expressed as fol d-increase
in luciferase activity conpared with control cells
exposed to vehicle only. AII data points
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were in triplicate. Error bars represent SEM ‘EiFgbrpary 2007
is the dose-response curve of the 100% et hanol extract

of Ligusticum chuanxiong (L. C) in conparison to PG
|OOnM L.C. extract was prepared as described in

exanple 2, and replicate wells were exposed to
i.ncreasjng concentration of L.C. extract  for 48

HYjstesed brejp aspdigusivrogsriogenireegPiat astay s omprsingdelgerslls
trans1enf!9( @d’-fﬁ‘ﬁﬁﬁ:&c@&ltﬁ @ it | bﬁﬁﬁﬁaﬁi@ a gd%oncﬂlfkn%@pgﬁ%hhﬁfely | 2007
Ucli 1 erase ac are W t ontr ce
O B SR P e he bt i Coistar DY o Sng e feneth
human jsmgqstemnameptﬁf(PRrB)baﬂ ﬂlersecp,ne plashid Shlvprised 42 ploghsaladrdar y
983 PCT/ 03/ 000195 Fi ur 3is a
reporter g (PREEIA K B0 it TP g R oo
copies cé)tlterm@gestﬂmna eepongr damame ﬁomftheaa.npnm@eﬁ”tra@@enc:
£ e e i cated
BUALI bk £ Bl PelFE P I8l o AR
progestgrenereceptasfactivity Compsisinggrowing @b@# mlys in 24 wen;nuctr@@pnmlite%

IC& e

: 1nfectm%8ﬂlg %?’Jvﬁl HkL ﬁxgvftfil%t ﬁ@??la ﬂp;ﬁldeéj a&%ncg %ﬁ%ﬂ(ﬁggué o

expose

| hpofecre@@vg/ WP)ﬁl‘%IP@ﬂﬁ@ld By penpierifi Y A wacodingrthe @lhkn@bémtrWe

progest'éx%ﬁé kQbstor (FR- Qg ealioge r&b&n@%ﬁe{sﬁlﬁ& ¥a@fcoldpfisd b 9REEESteRS
ressed as fold-increase in luciferase activity

fePO“%é"r?ﬁa(F%@z WAL A-TeYnt pamprisig) aslugifssg aeporter g deiven B tyo

copies dithe slogadtcRAt %ﬁoﬂé@él@mbﬁﬁ fltofhﬂ thé hfﬁb@anfsl?fa@f’ﬁene b 8sing the
sen SNOWsS ertrec 0

transfeci} gz go 5&@5&3%5&’ 164%@?@%@?@&%%% dO%héamfﬁ

stripped fethl 6Af @fliG, PR ITI-glatahndrs 0 AhMPicageshed] Qitnd Qs ah 1iive

ot GRATE AL y ELE ks AL RSk L o

rephcatR@pallls o@ bthanok lvelsicle eﬁmﬁngeﬂie teelld with aebutfensdlectedOfydria) PBS

b erve rols.
butter o B8 0B ot T WG R R s OB o
lblsctldsed h@rcle asemethod foc pcfnduamg agsaey oﬁprbgestogmncpmlmﬂy olianh

extract &gﬂ.}tﬁ% @Mz nge&)?ngyﬁggg E)?}Jogﬁgg&%%ys rem ggﬂel%g%%%\ﬁw nts

cells Ofﬁeé@rt@nﬁelslbr@mnﬂfect@!fwmet finsf plasms a@)aaeemtl using
hpofect%ﬁ’;@qgﬁfcl:ehﬁﬁﬁ aﬂosés%g msg%a%gg%ﬁ tﬁdﬁ& estrogen (ERa and

receptors encodi ng either PR, GR or AR

BRIEF RIBTIQN QESHEFGURES, reporter gene
is I@F&ﬁfn\a&l@pr&s‘éﬁ%ﬁ&n"dﬁd@ée"}% ngfi's% BRESDIE e%&ﬁ@ &),

ements common to all three ceptors rogeni c
and the émfhevp PRpEGgenanegasiael 9ot ims@wagh%ﬂ%d@rom@nq n

reporterldefe 5@ EPGEesRbeldib iR A bOYS Hgdilﬁs%@&)srbikl\é@seg%fom}ﬁeb&'c
reporter gene. Hor none activit

ands was
i Incifqsg st QOTRRAH oY S e e oet ey il A S R
were in Gi/Hp&e. FrowbirhrepRRént SEMcel | s exposed to vehicle only.

a ints were int i rror
le\llguredZa thg %ose-response curve ofr tlhg 10(? eehancli__l extract of Ligusticum
chuanxiong (L.C.) in comparison to PG 100nM. L.C. extract was prepared as described in
example 2, and replicate wells were exposed to increasing concentration of L.C. extract

for 48 hours. Progestogenic activity of the ligands was expressed as fold-increase in

14




bars represent SEM L. C displayed strong progéeS§FEyany 2007
activity and the absence of activity wth the OR AR
ERa and the ER(3. This indicated that L. C. has
specific agonistic activity 25 for PR Figure 6 (A-D
shows the effects of L. C crude extract on OR AR
ERa and ER(3 activity in the presence of their
regilgrass aqtivyn semgparchwitl penstel calls exprsed s vahislgedeAlbflatp
points ¥ere & tfBeat€ KirbAGEs Ofteddaf SEMIE receptor activity was
assessed as described in Figure 5. Luciferase
activity was neasured for GR (Figure 6A), AR (Figure
6B), ERg, (Figure 6C) and 30 ER(3 (Figure 6D); in the
presence of fixed doses of hydrocortisone (HC 1i M,
di hydrot estoterone (DHT 1nM and estradiol (E2 | nM
respectively. No significant additive, synergistic,
or antagonistic activity was observed. 15 16 February
2007 WD 2004/017983 PCT/ S&003/ 000195 Figure 7 (A, B)
shows the progestogenic activity of L.C. fractions
followi ng solid phase extraction. L.C. crude extract
was applied to A) C 8 reverse phase, and B) Diol flash
colums. C18 or Diol powder was obtained comercially
and packed into glass colums. LC (50ng/m) was
applied to the columms. Elution was perfornmed in the
order (G to C4) 5 for C18 colums, and in the order
(D1 to D8) for the Diol columms, using the solvents
i ndicated. The fractions were collected separately in
gl ass tubes, and dried down and reconstituted.
Progest ogeni c activity was nmeasured and expressed as
fold-increase in luciferase activity conpared with
control cells exposed to vehicle only. Replicate wells
exposed to L.C extract (5 & 50g/m ) alone, or PG 100nM
al one, served as positive controls. 10 Al data
points were in triplicate. Error bars represent SEM
Figure 8 shows-the progestogenic activity of L.C
fractions after solvent/solvent partition. L. C
crude extract in 100% et hanol (50nmg/ M) was
reconstituted to a mxture of 9:1 wth water. 100%
hexane was then added and partitioned the hexane phase
was renoved to formthe first fraction. The next
partition was conducted with the ethanol fraction in a
15 m xture of 3:2, equal volune of DCM was added. This
formed the second fraction. Follow ng which an equa
vol unme of Butanol was used for the final partition.
Progestogenic activity was neasured and expressed as
fold-increase in luciferase activity conpared with
control cells exposed to vehicle only. Replicate
wel |l s exposed to L. C extract (5 & 50g/nm) al one, or
PG 100nM al one, served as positive controls. Al data
points were in triplicate. Error bars 20 represent .
SEM Figure 9 shows the progestogenic activity of D ol
elution fractions follow ng
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15

20

235

- 30

sol vent/sol vent extractions. The DCM fracti on Tofshiuary 2007

sol vent/sol vent partition, shown in Figure 8, was,

subjected to Diol solid phase extraction and el uted

with solvents (D to D8) as indicated. The fractions

were col |l ected separately in pre-wei ghed gl ass tubes,
WOopedi98fown, re 25 wei ghed and reconsti t BEESF2003/000195

Progest ogenic activity of indicated doses of each D ol

fraction was neasured and expressed as fold-increase

i Figugrc? fi e demessrittion of yihe pregestogepisvaetivity of e @ | exirach|ip dhe

preseﬁé%p 955 e %r& Rstygbic Cé.u%é&ﬂ*t,y RUE%J | (*,‘e‘?@tv?eré’v%k o§edwﬁ)r e ExMOREd

extract al one, 100nM al one,
wncf‘élffﬂ'%ﬂﬁéofr%fé@ﬁsm thﬁmteéeaceeeft ameukesif m@gxtaact (5PRghnD), or PG

100n1f/1f 1%13&8 055, €109 kxtrab Jvas:};?épﬁred QP&&&%%@@ %Uﬁ%ﬁlﬁﬁélgre@sr

triplicate. Error repr esent
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ERB (Figure 6D); in the presence of fixed doses of hydrocortisone (HC I1uM),

: dibydrotestoterone (DHT 1nM) and estradiol (E2 InM) respectively. No significant additive,

- synergistic, or antagonistic activity was cbserved.
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propanedi ol : PEG 400) : Et hanol (1:1:1)] was 16 February 2007
subcut aneously adm nistered to nmal e Sprague 20 Daw ey
rats at O mnutes. Six rats were used for each arm of
t he experinent. Serum sanples were collected fromthe
tail vein at indicated tinme points, before and after
wolaoimgsect i on.  Bioactive progestogens wersseosiooadst ed
fromserumand tested for progestogenic activity using
t he novel receptor-based bioassay of the invention.
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repres%:'&? ogesterone receptor but not the related
androgen, estrogen or glucocorticoid receptors. Dose

r Bigmen eshovest i mge:stbgdhlﬁzl h(fsivim gjh'fqame eluféﬁ:ii fiaétRed (f&lfbgling
rapeuti c se s. fo i.zom uanxi ong 10 .
sobvel 5P ST DR aioh Sy UL Bl et heaein
Figurdo&hmarbjelﬁtg&g;gﬁigil so]id)phkﬁligd%&ﬁdstion mmcbhtt%uamh&fafvaﬁ; (D180 DRPAs
.. ul. e n . to, . tracts
o ihs P SleART faiieisl S e GisB AU Bl el drum ro
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[ Ul roges rone thera , Su enentatiQn or
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1gure 10 15°a HPLC chromatogram of a bioactive Diol L.C. fraction. Diol fraction
D1, eluted with 100%Hexane in Example 9, was further fractionated using HPLC. The HPLC
column vsed was ThermoQuest Hypurity Elite C18 (Spm 150mm X 10mm). Isocratic
conditions of 45%ACN:55%H,0 over a period of 40 minutes were used to effect the

separation. This typical HPLC chromatogram of a purified L.C. extract, generated using a
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conpounds, are also useful for oral contracepti8digbrupeyR007
hor nonal replacenent therapy, for treating
endometri osis, neuroprotective and neuroregenerative
agents in stroke and traumatic brain injuries. It was
al so observed that conpound(s) co-eluting with two
woRpdATo83ht hal i des, 20 3-butyl -4, 5- di hydr ppigdeBir@esand
3-butyl -phthalide, from Rhizonma Chuanxi ong strongly
activate the progesterone receptor. These conpound(s),
wavelpnisfHALof 24 P, alisplaydd 73hiyactsristiotpeBls ity e elptidrhmtiodidr AiFel
7 as aaRty/| - pht hal i de or herbal extracts enriched
therewith, are useful for hornone replacenent therapy
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administration, Bioactive prdgestogens were exiracted from serum and tested for

progestogenic activity using our receptor-based bioassay. Each data point is the Mean +SEM

of samples obtained from 6 different rats, Bars indicate progestogenic activity of original
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di oxi de i ncubator. Replicate wells were exposei§ Fegruary 2007
vehicle only (ethanol) and used as 15 negative
controls. After the period of incubation, cells were
rinsed with PBS buffer, lysis buffer (Pronega Corp)
was added, and cell |ysates collected for neasurenent
woaboslowressf er ase activity. Progestogeni c acusczoizgoonss t he

I i gands was expressed as fold-increase in |uciferase
activity conpared with control cells exposed to
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nj uies, Novel ffLci tra
Rhmgzg rr%l}é)undongf reglﬁgf utl’.’ %ﬁ?@@aﬁ%ﬁ%nﬁ ﬁ&‘?lﬁiﬁt and
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- compounds can be used for the measurement and standardization of the bioactivity Rhizoma

Chuanxiong and its extracts. Novel methods have been devised to detect summated
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t he hi ghest progestogenic activity, conparabl etéfgbruary 2007
progesterone itself (100nM (Table 2). In contrast,
extraction with nethanol resulted in activity that was
only one-third of 100% ethanol. Extraction with water
resulted in an inactive extract. The nethod of
WO on  conpri sing soaki ng of powdePenisdzouToems100%
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- orade herbal extracts of Rhizoma Ligusticum Chuanxiong with defined progestogenic activity |
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Usi ng reverse phase C18 matrix, progestogenic &depipy 007
is mainly present in fractions eluted 10 with 80%to
100% net hanol . Wth dry-packed Di ol colums, maxi mal
activity was observed wth fractions eluted with
30%Et oAc: 709%DCM and | esser degrees of activation with
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- activity (Figure 1). Comparable 150~ to 200-fold increases in reporier gene activity can be

- obtained with 6.25pg/ml to 100pg/ml of L.C. (Figure 2), suggesting that these doses of L.C.

represent therapeutic serum dose ranges.
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It has al so been observed that characteristic adiebruary 2007
conditions can be used to fingerprint L.C herba
extracts. In one manifestation, L.C extracts after
prelimnary solvent partition and solid phase
extraction, can be subjected to HPLC C18 anal ysis
wWOo(2Bdampsse 10) resulting in typical HPLCpPChs@mab@mpsans
with distinct subfractions (Figure 10). Since the 10
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vel nethods to detect summated activity of
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a t ni S 1
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Fr ovj ded herein. These depend on the us€ of sinplé
neuro rotectlve and neuroregenerative agents in stroke and traumatic brain injuries.

New methods for quality control and standardization of L.C, extracts
A key problem in botanical drugs is the lack of methods to standardize and quality
control raw materials, herbal decoctions, the manufacturing process and the finished herbal
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Novel methods to detect summated activity of multiple steroidegenic compounds in
serum following drug administration to animal models.
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preferred dosage for LC crude extract for therapeutic use in humans would be about 250mg

to-5gm every 6 hours or 1gm to 30 gm per day. The use of purified extracts enriched for

bioactive progestogens would reduce the dose further. It has also been established in animal

- models that the progestogenic herbal LC extract is effective when administered

_subcutaneously or orally. The maximum progestogenic effect of the extract of the invention
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r doblegin ghejspareicior nhytoyprmaogemm Tomlitjonalr{@hitehd hed:abmedl@ﬁh%
The Barrd2lchiR0R of te’Peb ﬁ@&rﬁgﬂﬁbﬁ\é {)l;%if@at (259(?3 Gy lcén%ﬂ ?ther S

i nactive extract I"s es a non i'ona
reporied i) bave {“Bierogoricr agiiviiyd megstlnged D0 S¢reebing t Feamatk pmudns of the

dlffere&pcﬁeée& %@9 @J@fen&u&% \g”tbh regg},g@ve%fffe’%zn? c&g&g%traﬁgﬁs B LRfladsn

C. crude extract
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with the saife SoDEB Bt 2ra hobrs. 7B exGrOBYwdve tdralvindd 523 48481 in hO0Loy
evapo\%& 'h]lp pr§§ess was repeated with different combinations of solvents, namely 50%,
70% and 100% ethanol in water; and 70% and 100% methanol in water for each of the 13
selected herbs. Dried extracts were weighed and re-suspended in 100% ethanol or methanol
to a concentration 50mg/ml. Each herbal extract was screened for progestogenic activity in-
viira at a final concentration of 50ug/ml.

Of the 13 herbal extracts screened, Rhizoma Ligusticum Chuanxiong (L.C.) displayed
the greatest progestogenic activity. The herb I.C, extracted with a 100% ethanol,
demonsirated a 323-fold higher activity compared to controls exposed to vehicle alone as

~shown in Table 1. This was about 80% of the progestogenic activity observed with

progesterone (100nM).. In comparison, the other 11 extracts did not activate the PR. Thus it
was discovered for the first time that potent phyto-progestogens are present in extracts from
the dried rhizome of L. C., a traditional Chinese herb.

Table 1: Progestogenic activity of selected herbal extracts using PR and PRE2-TATA-
LUC reporter gene in HeLa cells

Herbal Extracts Progestogenic activity ~ Percentage activity
(Fold-induction compared to 100nM
compared to controls)  Progesterone (%)
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conparison with progesterone and predicted
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. ctiv ne rogest Qgeni c effec

maxiBf prgedStd oot Vo 3 Shhrdivet snermR SRR RSSO o

with thimnmthod.si m | ar to that observed for 15 progesterone
6 z0.0OLnM we

ol PRl SR C RO les Fbfent e hr st TR
- and Pmnémm-w(mpom ghﬁtthbL&em ude ext r act ~and

L.C.

_-—

70% E‘E@Olour dat a coﬁ$ iTm t hat corrponent s in LC activate
100%Hiaaps} speci fi cal | §9.86 nding to the PR LBD in a manner
100%Mathapelr t o that f3%39rogesterone itself. G ven that
100% Waterext ract and pPé3esterone act 20 through sinilar
nmechani sms, L.C. herbal extract can be used for health
Exampleco Effect of DIC. wiuil€ Bxtrajot NGSRP AN ithGROASISITAL hndpredicted
'fhel‘alieglﬁg esgent ation is therapeutically indicated. Such
? 8HE% i ncl ude nenstrual disorders, anenorrhoea,

nEhecamémghaeds apinl Brayple | andPrsdre adbpRy. e Bf¥Restogenic activity of
L.C. crude extract was compared to a physiological concentration of PG (100nM) (Figure 2).
Doses of LC. from 6.25ug/ml to 100pg/ml resulted in a dose-dependent increase in

'progestogenic activity. The maximal activity of L.C. crude extract, at 50pg/ml, was

‘e_quivalent to that observed for 100nM progesterome. Since the maximum serum

- concentration of progesterone in women is 90nM, it is predicted that a serum L.C. level of
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pregnancy conplications, endonetriosis, contrd8&genam 2007
nmenopause, endonetrial hyperplasia and endonetri al
cancer. The extracts or phyto-progestogens fromlL.C,
al one, or in 25 conbinations with other conpounds, are
al so useful for oral contraception, for hornonal
wonepbaepment therapy, for treating endonetmwicamsso1s
neur o- prot ecti ve and neuro-regenerative agents in
stroke and traumatic brain injuries. Exanple 5:

50ughadt iwbiid ebeefuffietint 6f adhieve. maaﬁnap rﬂ@@@sltner RERstagdhicvétayt. Tine
adopt e d. The

ool el GF B BiSetony o S oniis i bynen Sl e 116 o AV
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50 f LCp :
gl B Er e RrRhuE 0P R PG setin fratir Eefehrior gro cpimhgh i
6.25dg/mb mgmeﬁg/mn gf Lia{Fibure @), GaghetBe USSR %eﬁ@d&@soéit Lkh Sepresent
ef fects of endogenous est erone.

e e g 8T PR DRI Bermi o FesnEtion (s ttal

st i s 5 e G AR
. ar e

Predlgtﬁﬁgiﬁé&%%‘ﬁggmgw ¥%8%&pl e 1 and 2 were adopt ed.
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orter gene sy stens I n

3
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progeSterdne fhelf Figae1sh, Thus H@s%PﬁQiU@S@ byo1nMgerd Qﬁ@ﬁ%mﬂlfetel inhibit

cross-receptor activation with closely-rel ated ster0| d
the agtiyite gF Byed SprgEEdeEs afibah b fecrirdorsntast o1d prapcsinzese. ingh IRy
486 ®RES Hihding! &ngp &QS%%]?gaﬂﬁﬁnJu?géﬁ&ka lof theERTRIDS gr Gafa,

Sol.id phase fractionation of the use’'o

config, thapsagiporegis ipdeC. agtivatePR abmeprﬁyallmbendmda@hq PR LBD ina
mann6OSHRDA A6l thai ©r ia:@gesfcfdﬂg Gs X Givak that E'CQ ganéYamd ?} gs‘l’erone act

fractionati on was er orned. Prel |mnaab¥ tion was

through suntl fpeghagismg, s heﬂf’ab?"ﬁéfé cu e upadifor bp pﬁ?@leamfer which
progeRened feplakthRfCor G \A%I gﬁgﬂiﬁ%{ gsviﬁéap@ﬁfcglﬁgmﬁl@ﬁwgd s §ond1t10ns

; ol ums, after
includg, pepsil ipoggersy rmsporthocay, manomkgiag mglymgc p)@mmr smdromp,t h

\CeiiRatdhs, REAREDLNG '
pregu%?ge?ﬂﬁ 30% oo 8036 N@%ﬁep?%ldagek/@&weangaﬁuﬁgl

and epfomqirial anes s Thee pRiragty | qr cphivinchressgagens diop drG-c @logover, in
combfn@lﬁﬁﬂ it tokte Borhgdu s 3B Qlso JBFuIt HEbal cddlr dn bdrYhormonal

) ed. Progestogenic activity was mainly present in
rep acP’PﬁEt T & (ffeaipa frdamgitiosisy newppoaiastitenzndoncuranegpapmative

agentz(lﬁlsm@ndnﬁhma@mﬂlﬁgw@munts wer e present in the 30%
fraction. In contrast, negligible activity

t hanol
Exanples” Agaipe itectat it 9B UBZEXEWPRG H8VifDS
The same methods as in Example 1 and 2 were adopted. The presence of L.C. did not
block the activity of progesterone. Addition of increasing doses of PG to a fixed
concentration (S0pg/ml) of L.C. produced an additive increase in progestogenic activity

(Figure 4) suggesting that L.C. can be used to boost the effects of endogenous progesterone.

- Example 6: Absence of agonistic and antagonistic activity on other steroid receptors,

GR, AR, ER o and ER f.
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1000 nove was ad The but an
100% Bighapgl 8 ‘s iy g ﬁalauﬁtaglpurrw@qe ‘prepnt ity the §P% amethanol

20 hydrophobi ¢ sol vent. Fractionation was al sd® February 2007
performed with Diol, a silica matrix. Di ol powder was
added to L.C. (50ng/m ) extract and the m xture
dry-packed on top of a Diol columm. Elution was
performed using a | east polar solvent to the nost
wopodsaresol vent . The el ution sol vents usescT/saimiponisd0%
Hexane (D), 50% DCM 50% Hexane (D2), 100% DCM (D3),
30% Et oAc : 25 70% DCM (D4), (D5), 100% Et oAc (D6), 20%
VEER sapggpethodes (iDRyammled] ﬁmmamre;e 40PRE. AGEEh(IDB) exhibits
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ol Tayer

fractign: dlot contrast, wedgtigiblei Rdlivitd W, obdG-GN et BdE; tiar" éhe most
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hydm?%%% ﬁé%ﬁdltl ons, 10 the majority of the bi oact|V|ty

r Bisitidetion ab hiso MENHAGECIRENANE siEAGHONS o ﬂ:dm&w was Fdded

te was t fraction, whe
o L‘Jgg’énggﬁ%exﬁ‘gg‘ ‘?]&‘ﬁ E-"H?Dﬁ‘ccglﬁ 08 éq ofj |at131°1v€a§1m@b§19tnone’eas
perforgwed bsitghatead polatrboiaht folthSmbdt %Slfai Svea§hé Hﬂhdﬁoﬁgﬁts hRa
exane fraction a

S, '1@1 %F‘”f%% by i% BeRE R .TI%?W DQRY 1886 HIGM (DDs 30%h BroAc :
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Meorf:mafﬁ re the&ﬁut anol and water fractions d
G RT0geppeems;aptidly 104 theifrastiqns abisineteidsPR
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and wat er fractl ons, t'hi s

Docj?)qﬁf%"ﬂum‘aieﬂa%rﬁf%?eg ehriG U155 YD M et Iocto0% Hoc:
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These studies suggest that the bicactive compounds were of intermediate polarity

since they co-elute with solvents of mixed polarity in both the diol and reverse phase C18

- matrices. Studies herein also suggest that Diol and reverse phase C18 columns used with

~ solvents of intermediate polarity can be used to obtain L.C. fractions that are enriched for

progestogenic compounds,
27




10

15

- 20

25

30

tanni ns from bi oactive fractions. The nmethod of February 2067
sol vent/sol vent partition can therefore be wused to
obtain DCM and hexane LC. fractions, enriched for
pr ogest ogeni ¢ conpounds, which are free of tannins.
20 Exanple 9: Second separation step of L.C. after
wosdoemss partition, with the use of the p8i/sd0B0lud
matri x. As the DCM fraction obtained from
sol vent/sol vent partition exhibited greatest
Exagiple;8; Sekjent/sqlveppartiend for further bi oassay gui ded
f r?&mr@i&a&éﬁ%]the%&ﬁmmﬂuﬂd'eﬁ%qcﬂ [l W%ﬁo ee%ttggc%jlgztig@%n%l
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can beobisined; selyenyisolugni paytition opb G edrts bresjperﬁnnﬁﬁaﬁpﬂeel;l' exﬁha

in cihinBEB 6T HER R Blek @g&@oﬁg th ANE] 2l @ﬁ]goa“ V!

Fracti ons
400miof hevana yray, a(kisd ﬁhe APHAne OBV DONE preishedianvletaty ratis h&jmﬂl to

b t 9
322 th OBl ER o PO il iofrtd AR imd St e
addel fp the mixiire Adtentbisveprationd DOMblay@otas thridhaisad Exthohwhs added.

T UEABOLAA B Lyl RO BB 1 g

down ayeighed, élrﬂefaelf eﬂnstmea@é@teé derthePR bivpivitg :leds&thqs)bcadﬂnﬁns
the niaﬁﬁ%fftﬁer’[ﬂﬁﬁm@t? gk o D(%lﬁ%P%] ﬁ&%ﬁs ofg c 1ons gglr 2 O dclési)l

um._To f her separa
poterd fvag the DG draghios) thf%léQSPvéwemen( obtab ureElR activity waEulnehe

such %at VRS B tﬁ%&mh Qe 93{1«3% @1 gooml‘ﬁnﬁongj}% %Jges |T§?) %?x%{l? c

her noQuest Hypurity
ﬁ'actl% Bis¢ exipbited estrorfz WEBARGN: zﬁmﬂ%ﬁmg/ﬁﬂ of lﬂﬁd @actioh 6&e egla&lehﬁ to
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. bloacahtyo&rapedgmm(a‘ubmmm 16 irdérfetd \ﬁﬂirece?ﬂdfllﬁefs&%éa arfifiéh

ure,l10 These ractions (with
maml?lq% Eaﬁtglﬁ)g t@lﬁdﬁﬁ%ﬂé %Srfa{cﬁ or{s,etgls ethoé 1@1 U5 gﬁ% removing {hese élﬁwanted
tanningefkagh bigactivel fradtions. ’Ibe oghsd 00 subveRdbjehtaltites caehEt e

et 8OG30 M0 oB i gt % oo, Grpoyatos

Whlch?é%ff@aﬁtangnsanounts of bioactivity was observed in
of 20.51

_ Examtino Qéddos@éargn@ q%a ﬁfzalvgt #feﬁ scL)J\tygg g@@:ﬁa{ﬂbg‘gf;h thense of the

Diolse%mmm m ni mal  bi oact ivity was detected in

ubf t t| n 12.51..to 20.5 mn
ata | %l cat %tat“h Or%rsgl eritp(? nh pertifi igFeaiegt
ﬂcthlth ltr‘@a:Sp@ﬁqélfm ﬁlrﬁmrbmdaay{gmdgiaﬁ’aa@ﬁmioﬁ Ted DOM Yra@fon Lwas

i ve su fr ns, 1 a are
subjec@:d 'to Sﬂl&lgsgh%g‘l S¢ Slip ct1o Osﬂlgentsrﬂfgmqpaé@g polarity as

_ escnhqﬁr:@ﬁwugv hffha&acahmmm:cogeutﬁ ahl a€BRedOr BISRHVIAS Fiuctions

DI, D§ ’ er these
08 Ml 0B e BEl EM Y S e ol ks,
showeﬂ M@Bpﬂ?g&ﬂogeﬂmeﬂﬁtyrﬁ*@re@&mhub the eéfrﬂﬁﬁattieﬂ of QIANbRLR
artitid f S n Exanpl e 11:

part 1{'}% % I nger %%%[‘}’n‘i g oq'g)f a”'g ﬁg&fﬁ%}:}g ?’ F%F\ %6”%?% iUF{B&I gy Rofar
solventsHike Hexant ardnBEM s, useful to further purify fractions from L.C that are
enriched for progestogenic compounds.
Example 10: HPLC finger printing of the fraction D1 from the diol column.

To further separate the bioactive components of L.C., the Diol fraction D1 (obtained

~-as in Example 9) was subjected to preparative HPLC analyses using a ThermoQuest Hypurity
Blite C18 column and a isocratic mobile phase of 45%ACN:55%water. Under these
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To identify the bioactive conpounds, the HPLC1fFgeruanyg007
with the highest yield 15 (subfraction 6) was
subj ected to NVWR anal ysis. A known phthali de,
Senkyunol i de (A) or 3 butyl-4,5-di hydropht hal i de, was
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WO 2bd4/otHes3COSY, 1H 13C gHSQC spectral anal yeess2605h@use
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6a-net hyl - 5 17a-"hydroxy- progesterone acetate
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Sl MR8, 1F 9 L SRR

Analysesnpl dB-NMR edatt chord that B puintipdl qmnstctms ot . subfrotien lﬁl uod

s 8L A, 315 G B By W SR S5,

formixgf 2% of the extract is a minor constituent. Thus it is very likely that Senkyunolide (A)

U‘("O

and/or 3-butyl-phibalide and/or minor co-elutes, are progestogenic and can be used to treat

conditions requiting progesterone replacement therapy or supplementation. Furthermore,

Senkyunolide (A) and/or 3-butyl-phthalide and/or minor co-elutes, can be used as markers for

progestogenic bioactivity in L.C. extracts.
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acetonitrile:methanol (3:1), was added to one }9diebrugy 2007
serum and the m xture vortexed for 30 sec to
precipitate proteins. The precipitate was then renoved
by centrifugation at 10,000G for 5 mn. The clear
supernat ant containing bioactiive small nol ecul es was
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(2g/2m1), MPA (10mg/2ml), and vehicle only (2 ml 60% ethanol). Serum samples were
exiracted and progesterone effect measured as in Example 12. Rats fed MPA exhibited a
rapid and highly significant rise in serum progestogenic action reaching a peak after 120 min
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progesterone activity in serum In our nodel,
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¢ Wibng\ﬁbogoowt@ﬂmgm @@stsazeﬂnsm@i@ma@m@mysmwes the
pt%gs{e@ﬁgl% uaﬂé&l?{o g ‘% &Ze phyto progest ogens from

=

| Zona in conmbinations with
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chEhhagenment therapy, for treating endonetriosis,
neur oprot ecti ve and neuroregenerative agents in
C) Prediptipref tierdpantiasenm leveltonRhizomajhnara®ng crude extract, prepared as

by methods described in (B), as being between 6.25pg/ml to 100pg/ml, and the effective
oral dose being between 31.25mg to 500mg,

D) Use of extracts, containing these phyto-progestogens from Rhizoma Chuanxiong, to treat
health problems requiring progesterone therapy, supplementation or replacement
including fetal support, menstrual disorders, amenorrhoea, menorrhagia, polycystic
ovarian syndrome, pregnancy complications, endometriosis, contraception, menopause,
endometrial hyperplasia and endometrial cancer.
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known pht hal i des, 3-butyl-4,5- di hydrophthalide and
3-butyl -phthalide, from Rhizoma Chuanxi ong which
strongly activates the progesterone receptor. G Use
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or herbal extracts enriched for them for hornone
repl acenent therapy and 10 the treatnment of health

E) Ups afbdxizanss, ccemximg' mg;e phﬁgﬁmg@gngmis drosuRiioameTitatdons, abome,

of B PRY P, 8L BheChonlie) sCHR0 hteni o

re@lacenrexi @Elgpy, eﬁa‘rrtreetkngcbnﬂmetlﬁms neuroprotective and neuroregenerative

d hthallde 3-butyl - pht hal i de and
%Htts}{nosﬁrg% aélggn%ﬂa@g BFUETES, with strong progestogenic

F) Dacttwem 17 mepmgldésbl ooerhtting otvitle niwo phdent ipbihalivgs, 3-butyl-4,5-

SPRBARES Bt S LARPLAS el Tgo i e Pr e

a@ivamwmo@aemme@pmr finger prl nting of Rhizonma

o) USTHERELSAR S AP LD LAY SIS SRRy s
plelmbideor orbrbay ext(ams)enmﬂwcti fon lﬂIBiIEﬁll‘ homgne tﬂptace‘mbihaﬂp:)eand

Novel. net ho s for r.ement and
g TR0 of DU o ot ind B OGS B0 e s
deGhribedhini(Byxpdan{C)i t s extracts based on t he pr esence of
m 35 W N R RS A Rt DR -
blmid,ﬂadihﬁ@qlphﬂzdidaﬂeleﬁ)@ﬂ)hﬂlﬂidb g csmpmenm anddaogahlates; with strong
prﬁ%c%géé%g%gwgr i l'éonfven? 1 3’1\145 n%gtchJ}n Pﬂaps? tgg a?mo*lsnand
mglr-p&nforqﬂnee EMchMamgmpl:lﬂHBhﬁ)u ong ext ract is an
aneous n gsgpag lﬁngetrﬁj g of | Jiifha omgrl# %Eu%cgo%g e}ki)ﬁ'oz}c
usBigBolvaGRARY pBem;Mg sblid plﬁaﬂﬁhcao:ﬁnomQBBLC Ghassu exetrédestiyal

gl e MBS Bl G ARGV R0t 1M L Chanbon
J) Newel r@ﬂmderfaymam;ememb rla stndaf@@Gon Gf yibe dloasttvity CRAiz0810f
Chidore SO RARE of AP of T3 B B ang 2,

buigl-phthal@ehr ader WT., O malley B.W 1990. Steroid

) NGEE SRRl b bl Bl s Blly’ M bbBRR el 3 iR
stPEiYeBER 08B/008H 19 Snth &nloBinR drupIGBistr@tnpa hetiny end dnirds]
m&fgschuanxi ong and dextran 40 in the treatment of acute
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L) Figiproof b thg priBiplthat Rhizoma Chuanxiong extract is an effective progestogenic
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. drug when administered both subcutaneously and orally to animal models.
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progestogen receptor assay. 2. An extract as clained
inclaiml, wherein the extract is capable of
eliciting an increase in 10 progesterone reporter
gene activity in the range 50-fold to 350-fold
relative to a negative control. 3. An extract
according to claim2, wherein the increase in
progesterone reporter gene activity is 150 15 fold to
200 fold relative to a negative control. 4. An extract
according to claim2, wherein the progesterone
reporter gene conprises a luciferase reporter gene
driven by two copies of progesterone
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100g/mM in the progestogen receptor assay. 25 6. An
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progeb P&l AR WebRRLLY rer kY P R bl ettt SOVERFL ' 15
to 3501folAl phtatireett i T alegebiqrosottimi.as clained in claim
- 10, wherein the pharmaceutical conposition is capable

of being adm nistered orally or subcutaneously. 20
3. A &plagtnmeecrdddad cbeposlatiiron2as Weaemed flme cl ai m
incredfe iWNRLELLL RS éh%g&%i LhbY £EESRL) VA, apgyint 'S
mcrevviet:hiln %tﬁ% rangré 31. 25ny tgg%Sooﬁg per “5000 of total
fold ppotfty fobt virdat DB £, aaoabive isenesal-act of claim 1,
for the manufacture

4. An extract according to c¢laim 2, wherein the
progesterone reporter gene  comprises a luciferase
reporter gene driven by two copies of progesterone

response element from aminotransferase.
5. An extract according to claim 1, wherein the extract
is at a concentration in the range of 6.25ug/ml to

i00pug/ml in the progestogen receptor assay.

6. An extract according to claim 5, wherein the

progestogen receptor assay comprises RPMI 1640 medium.

7. Bn extract according. to claim 6, wherein progestogen

-receptor agsay comprises 10% charcoal-stripped fetal calf

gserum, 2mM L-glutamine, O.1lmM non-essential amino acids
and 1nM sodium pyruvate, and wherein the extract is

capable of eliciting the 50-fold to 350-fold increase in
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of a medicament for treating a progesterone colfdigbiugry 2007

in a human or animal. 14. The use of claim13,
wherein the progesterone 30 condition is selected
fromthe group consisting of progesterone
repl acenent, progesterone suppl enentation, nenstrua
di sorders, anenorrhoea, nenorrhagia, polycystic
ovari-an -syndrone, pregnancy conplications,
endonetriosis, contraception, nenopause, and
. endonetrial hyperplasia. 38 16 February 2007 15. Use
PYOgFLGTRES e XEPATT Y 0fS%E it 1V Por 2 e FREFHE uTY of a
42-4patheanentz 7P orint bestt icaghb@t Bakeidy ikédalotNjuries in a
human or animal. 5 16. A nethod of preparing an
extract, the nethod conprising the step of subjecting
8. R zommadhuarxirding herdlaimo lancalprobilg G -sotwient -
C f t I _ { sting of methanol,
o5 S ERER AP o0F aRbP SRR 18 Decer, anc
m xtures thereof, at a tenperature and for a tine to

o. PLpduge-dhe xbiacl characdel i sed, Ly Rgi ng. capabl e of

elrciting progestogenic activity in a progestogen
butﬂe"oépfibtwdagglata\.all@% 175 Rregafodrashel gxbERft incl ai m

an atBunWhBECiaBodes Xkl agh GRPALELPf-pilhLlibkNG AN
I Ncrease |1 n pr ogest erone report er ege act i vi ty I n
Pres¢e ipgthfe SBHLFG| H 08 3BV OoPEH 3OPELIXFE- to a negati ve

control. 20 18. A nethod as clained in claim16,

conpris“%% at_Ie?st I£parti.al_l renpovi ng .one or nore
10 tBnni REAFRGRTHFE ext gﬂ?mﬂﬁﬂoérodﬁﬁﬂp P¥i ed®extract.
therdiutAcaEiyhodeftectli ad Nechmoane| aiah 18thavheeriracthe 25

{enoxin coqprises:.fr tionatigg t.h .extract by solid
of ¢ ahlm . a armaceutically accept e ve I1.c e.
phase ractionati on usi'ng a %0 ar solfvent, a

non-pol ar solvent and a m xed polarity solvent that
11. hﬁ%h%ragée%liﬁéyl composition as claimed in claim 10,

wherein the pharmaceutical composition is capable of

being administered orally or subcutaneously.

12. A pharmaceutical composition as claimed in claim 10,
wherein the therapeutically effective amount is within
the range 31.25mg to 500mg per 5000m)l of total blood

volume.

13. Use of the extract of claim 1, for the manufacture
of a medicament for treating a progesterone condition in

a human or animal.

4. The use of claim 13, wherein the progesterone
condition is selected from the group consisting of
progesterone replacement, progesterone supplementation,
menstrual disorders, amenorrhoea, menorrhagia, polycystic
ovarian syndrome, pregnancy complications, endometriosis,

contraception, wmenopause, and endometrial hyperplasia.
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i ntermedi ate the pol ar and non-pol ar sol vent s; 1erRgruayy 2007
extracting purified extract fromthe internedi ate
pol ar solvent. 39 16 February 2007 20. A nethod as
claimed in claim19, conprising using, as the m xed
polarity solvent, a m xture conprising polar solvent
and di chl oronet hane (DCM. 5 21. A nethod as cl ai ned
in claim18, wherein the renoving conprises
subjecting the extract to solvent- solvent extraction
using m xtures of polar and non-polar solvents. 10
22. A nmethod as clained in claim2l1l, wherein the polar
15. diskveht sharextgacecbédciziomi.hefogr cbp vamsiastiing of
of avmgd%EameégIE%onre%gﬂh n%kroﬁﬁ“%ﬂ“ﬁ§%9%e'nfd%?ggogn. and
the non-polar solvents are selecte rrom the group
a humggnay smiiwgl of hexane, di chl oronet hane (DCM), and
m xtures thereof. 15 23. A nethod as clainmed in claim
22, conprising obtaining purified extract fromthe
16.  nofi- pWItEPd sty eRESPXANT A 3fbt I§BHY 3 c| Ahgredrethod| ai m
compri8ing WHeN@E e OBMPIdudl 8k ingZ RhS LR ThlBSkiRg BXLK act
fromthe Rhizoma Chuanxi ong herb. 25. A nethod as
Lo ¥t ai MEPUPRITI aPTHVERE f SRR onffiolsi fge dBYPER) t he
consiSePR a3 the€MinAGt etBOnA6. wArhi®inQdtés deabasd in
claim25, conprjsin suspendi ng the extract in an
watery) GBRoRTEIREA| GRETSSF: Atnet HGUPSECFE ABY F9F of ai m 16,
time ce@aprmsidoge stisperdtrgt hehexidmetisad aycopeery ration
capabild t%ﬁ range. .30 6. 259/ ni to.lOO%/m of an assay. 28.
cap A meChiod SA8 S R e PIPRCEI RS, 286 Ysi gt @
progestgpendergptiolneasmsdyr.act at a concentration of 50g/m.
40 16 February 2007 29. A nethod as clained in claim
16, wherein the

17. A method as claimed in claim 16, wherein the extract
capable of eliciting an increase in progesterone reporter
gene activity in the range S50-fold to 350-fold relative

to a negative control.

18. A method as claimed in claim 16, comprising at least
partially removing one or more tannins from the extract

to produce purified extract.

19. A method as claimed in c¢laim 18, wherein the
removing comprises:-
fractionating the extract by solid phase

fractionation using a polar solvent, a non-polar solvent

and a mixed polarity solvent that has a polarity

intermediate the polar and non-polar solvents; and
extracting purified extract from the intermediate

polar =zolvent.
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subjecting is carried out for 5-7 days at 37C. 16d@bruay 2007
method as clained in claim16, wherein the 5
et hanol -wat er sol vent conprises 50% or 70% et hanol in
wat er by wei ght and wherein the nethanol is 70%
met hanol in water by weight. 31. A nethod as cl ai ned
in claim18, wherein the 10 renoving conprises
subj ecting the extract to High Performance Liquid
Chr omat ogr aphy. 32. An extract of Rhizoma Chuanxi ong,
20. gbﬁ&ﬁﬁggrhgegl&ﬂwdtqgtc&gﬁneﬁ}rqg%pp%%.% Q&qgeStogenlc
activity t progesterone, in a range sel ected from
as thhaigpd prlie@sasy sselvgnbf :a 28 x8004 taprPYi8B% PR33B9% t 0
solvéft 14ta:RRflo-ARAI @Y 86% and i xtures ther eof
33. A nethod for the preparation of an alcoholic -
extract 20 from Rhi zoma Chuanxi ong useful as a
21. P ogeskRueRs Saigimelet H0d GQMRI I, NY ALY GCt LAY
owder ed Rhi zone. Chuanxiong to a first extraction
remoyingn cATRSRETT ¢ SEBISFEARY sdhEctBETARF orfet e lyrBp
solveNeksiadid oaf uﬁEﬁ@&ﬁl@dtur@ f@qio,lambmrk%w-pw@éﬁr
tthanol water, and m xtures thereof, separating a 25
Pst Rhi zoma Chuanxi ong extract obt ai ned t her eby from
a supernat ant, subjecting the filtered first extract
cond xtr ctlo | coholic so|vent to
c%tmaeluﬁoa *Setond® xtlr a% “\Nﬁéfel B ftthsf30 {d second
solvemter acd iswdscted efratn thd egrpepactcufs&samb faofr watéﬂ nme to
ethafdi OIBGELNS 30a LLACL, MAELS N LACRXLIACL ]S Ccapabl e
icltihg  progestogentc activity in a progestogen
solvenggepany assagted34from eber agtoupf Rhnmn@mm ong
hexar@bt @i&qgr&ﬁ&'ﬂaﬁe Hfdﬁ?esﬁidaﬁfngf@eggtﬁ&egkal m 16 or

claim3

solv

23. A method as claimed in claim 22, comprising

~ obtaining purified extract from the non-polar solvent.

24. A method as claimed in claim 16, further comprising,

separating the extract from the Rhizoma Chuanxiong herb.

©25. A method as claimed in claim 24, further comprising

drying the separated extract.

26. A method as claimed in claim 25, comprising

suspending the extract in an alcoholic medium.
27. A wmethod as claimed in claim 16, comprising
suspending the extract at a concentration in the range

6.25pg/ml to 100ug/ml of an assay.

28. A method as claimed in «claim 26, comprising

suspending the extract at a concentration of 50ug/ml.
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29. A wmethod as claimed in claim 16, wherein the

subjecting is carried ocut for 5-7 days at 37°C.

30. A method as claimed in claim 16, wherein the
ethanol-water solvent comprises 50% or 70% ethanol in
water by weight and wherein the methanol is 70% methanol

in water by weight.

3. A method as <claimed in claim 18, wherein ¢the
removing comprises subjecting the extract to High

Performance Liquid Chromatography.

32. An extract of Rhizoma Chuanxiong, characterized in
that the extract has a progestogenic activity to
progesterone, in a range selected from the group
consisting of: 23.39% to 79.86%; 23.39% to 48.17%; and

48.17% to 79.86%, and mixtures thereof. '

33. A wmethod for the preparation of an alcoholic extract
from Rhizoma Chuanxiong useful as a progestogen, said
method comprising subjecting powdéred Rhizoma Chuanxiong
te a first extraction with alcoholic solvent selected
from the group consisting of wethanol, ethanol, methanol-
water, ethanol-water, and mixtures thereof, separating a
first Rhizoma Chuanxibng extract obtained thereby from a
supernai:ant, subjecting t:he\filtered first extract to a
second extraction with an aicoholic golvent to obtain a
second extract, wherein the Eirgt and‘ secohd -éxtractions ’
are .at a temperature and for a time to broduce the
extract, wherein ‘the extract is capable of eliciting

progestogenic activity in a progestogen receptor assay.

34. An extract of Rhizoma Chuanxiong obtained from a

‘process according to claim 16 or claim 33.
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