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and nethods for the treatnent of
st eroi d/ nucl ear - medi at ed physi ol ogi cal conditions. n
particul ar, Chinese herb extracts and conpounds
extracted therefromare provi ded. Background of the
I nvention Steroid/nuclear receptors Steroid/nuclear
receptors are ligand-activated transcription factors
that activate genes by b| nd| ng to t he hornone response
a itions: an ethedifer raatinerdrofostermidimickrar receptor-mediated
regalg Ssedvenber s of the st eroi d/nucl ear receptor
pm—ga'm'# i ncl ude the androgen receptor (AR,
progesterone receptor (PR), glucocorticoid receptor
(&R), estrogen receptor (ER) and peroxi sone
proliferator-activated receptor (PPAR). The
ster.0j d/ nucl.ear receptors are conmonly organized into
do%ﬁM@ﬂ—‘éﬁé@@ﬁl c functions. The N-term nal
transactivation domain (TAD) has a | |gand i ndependent

f#o%% ﬂﬂ”g{é” treatment of

(DBD) enabl es the receptor ' to 5 to s cognat
t arsje@l@nuéeaﬁmemamdopimymlogrbat esrpxdmemyelngmmeulafh@hmese herb

a and- bi ndi n LBD) contains a
poc‘%é'lg#k % @Bgmﬂq“@d rﬁ’%‘%‘&gqc{%ﬁéeféﬁ HJrgrP&PY'ded-
hydr ophobi ¢ I'igands. Upon |igand binding, the
steroi d/ nucl ear receptors undergo a confornmational
chBapkarundphife Inventiorept or to i nteract with DNA,
t hereby regul ating RNA transcription fromtarget
pgenes. Modul ation of RNA transcription leads to
changes in the | evel of correspondi ng proteins, which
cat&emld/nwlaaade&éptphysi ol ogical activities associated

Wi tﬁ EOd)(sse receptors. Peroxi sonme proliferator-activated
B nypl,egp) regrptersarargc tligrad@divated transcription factors that

activate genes by binding to the hormone response elements located in their
enhancer or promoter regions. Members of the steroid/nuclear receptor
superfamily include the androgen receptor (AR), progesterone receptor (PR),
glucocorticoid receptor (GR), estrogen receptor (ER) and peroxisome
proliferator-activated receptor (PPAR). The steroid/nuclear receptors are
commonly organized into domains with specific functions. The N-terminal
transactivation domain (TAD) has a ligand-independent activation function
whereas; the DNA-binding domain (DBD) enables the receptor to bind to its
cognate target site in the promoter of responsive genes. The C-terminal
ligand-binding domain (LBD) contains a pocket for specific interactions with
small hydrophobic ligands. Upon ligand binding, the steroid/nuclear receptors
undergo a conformational change allowing the receptor to interact with DNA,
thereby regulating RNA transcription from target genes. Modulation of RNA

transcription leads to changes in the level of corresponding proteins, which

causes a myriad of physiological activities associated with these receptors.



(ligands) PPAR is a nmenber of the nucl ear/hornone
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expression by binding to Peroxisome Proliferator
Responsi ve El enents (PPRE) in the pronoter region of
target genes (Mangel sdorf DJ, Eéans RM 1995). There
are three known PPAR isotypes, fianely, al pha, beta and
gamma. PPARg controls the expression of genes that are
i nvoI ved in the regulation of glucose metaboli sm

I pogenesis and insulin sensitization and to

cE?%@é’é@m@f reakferaterartisatedarecanion a(lﬁa’r?eﬁﬁ\’)orﬁf(«d?@ﬂ&] activators

OO) Known synthetic |igands of PPARg include

ch qaﬁhl azol i di nedi ones (TZDs) class of conpounds,

whiRHARas beererdeap st e edicidariormbhy texdptor superfamily, which
effl acious.in the treatnment of Type Il _diabetes in

refimﬁ%ﬁ'%ﬂﬁﬁmgﬁ@ tinoih J@@@létor pkREBIt iBRg tregulates gene

i} t
58!‘%8%{%3‘%2?@?2&@‘3@( B PR PR IR REG e Eloments
Thé¢BBREBYARghactrionadter sedian eofabsget peresd@ahgeledodDJ, Evans RM

TSRS Bk G oo A o
thehmmat cﬁl@* cBRirbld e @%gréééﬁn mg@#}\te% P@a? d&9ihBived in the

ini"tiation reatnment tr S

I nfégutativrooy gwc&slesrgaetwo’(ﬂlsnn alg;bcb@ﬁeswvlahb msuhn sensmzatlon and
i nfl ammat or i sease (Wada K. et a
10 hé& Hisi8F0 VQ\EFWC@PGEP% Sr?d\ﬂemﬂé%ﬂ%tﬂfh%%m@%ts et al 2000).

suﬁwﬁg %t%ﬁll fﬁl‘-"ﬂﬁ{r H?Ilylag lél?\%"tha%@ o@l%’éhbﬁ% (TZDs) class

atty ac pro
( FAﬂ'E’c)mpohndxl wllarchcmas( begh dEadrsxatiabelniedlly to be efficacious in the
wW- oxi dat i on % tochrone P450) (Goul d Rothberg BE et al

2o eptmant johe TP hllt Aiebeteshdar tarmsowf, matriaining aplasma glucose,
vvh E(T:Ve?]ft|n§rtﬂgsod§?e‘fldfqbﬂg-téﬁﬁ%ﬁ ttat %Pﬂgg/g%ﬁgﬁé kérso\%/bh as diabetic

are~pharnmacol ogi c actlv or's
15 seradistance (Saltiel AR, Olefsky JM 1996). These PPARy actlvators have also
been developed as anti-proliferative drugs for tumour growth inhibition
(Koeffler HP 2003). In addition, the demonstration of their potential anti-
inflammatory effects has led to initiation of treatment trials in models of
inflammatory diseases and in patients with inflammatory bowel disease
20 '(Wada K et al 2001). On the other hand, many studies have demonstrated
that PPARo. regulates genes involved in lipid metabolism such as fatty acid
uptake (fatty acid binding protein (FATP)), B-oxidation (acyl-CoA oxidase) and
w-oxidation (cytochrome P450) (Gould Rothberg BE et al 2001). In line with
these observations, the fibrates class of drugs including fenofibrate and
25 gemfibrozil, which are pharmacologic activators of PPARa, lower serum
triglycerides (TG) and increase HDL cholesterol in patients with
hypetrlipidemia. PPARa has also been shown to down-regulate apolipoprotein
C-lll, a protein which inhibits TG hydrolysis by lipoprotein lipase. This activity
of PPARa ligands further contributes to the lipid-lowering effect

30 (Haubenwallner S et al 1995). Moreover, fibrate intervention in cardiovascular



triglycerides (TG and increase HDL chol esterol in
patients with hyperlipidema. PPARa has al so been .
WG badssi7es down-regul at e apol i poprotein C 111, BCPBG2004/000387
whi ch inhibits TG hydrolysis by lipoprotein |ipase.
This activity of PPARa |igands further contributes to
the |ipid-lowering effect (Haubenwallner S et al
1995). Moreover, fibrate i nt er veht i on in
cardi ovascul ardi sease is |ikely beneficial because
system c TG reduction could result in less fat
accumul ation in the heart and at the vessel wall.
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In view of the vast therapeutic uses of PPAR activators, it would be
- advantageous to identify compounds that have PPARy and PPARa agonist or
synergistic activity that can be used therapeutically.

20  Hormones and hormonal modulators
Testosterone, estrogens, progesterone and glucocorticoids are steroidal
hormones in the body that play a vital role in the human reproductive and
immune system by binding to the AR, ER, PR and GR respectively.
Testosterone mediates male morphogenesis in utero, gametogenesis and

25  prostate growth at puberty, and the development of prostate cancer in older
men. Meanwhile, progesterone together with estrogen, acts on the central
nervous system, ovary and uterus to initiate changes in the female
reproductive tract that are critical for fertilization of the oocyte, implantation of
the embryo and maintenance of pregnancy. On the other hand,

30 glucocorticoids are involved in numerous physiological processes such as
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Astragal us nenbranaceus is one that is
Uses of extracts and compounds from Astragalus Membranaceus (HQ)
Astragalus belongs to the Fabaceae (pea) family. Among the 125 different
Astragalus species, the dried root of Astragalus membranaceus is one that is
20 most commonly used medicinally. In China, the dried root of Astragalus
membranaceus is commonly known as Huang qi (HQ). It is used traditionally
to reinforce qi and strengthen the superficial resistance, promote the
discharge of pus and the growth of new tissue. Classically it is indicated for
diabetes mellitus, albuminuria in chronic nephritis, edema due to deficiency of
25 gi, anaemia and abscesses (Pharmacopoeia of the People’s Republic of
China, 1997).

Astragalus membranaceus (HQ) has been used in combination with other
anti-virals or herbs for the treatment of viral diseases (Qian Z et al 1990). It

30 has also been studied as an adjunct to chemotherapy to decrease the side
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10 e Miral @ggﬁrreom? disezsase fiaRetis eRdninflamahatory syndromes to
di ses®s, heart di seases, diabetic and inflammatory

syndrones to cancer. Astragal us nmenbranaceus root's

i Ci rties have been attributedtoit_s
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19 polySaetHaidas whidh ihiayen Q%té%&iqnﬁri%gﬁcﬁ ZSH’t]fagalosides I
cal y in, fornmononetin and odoratln.|§ _

(s Sﬁlﬁa{@pc}g@tdal 1997, Zhang W 1997). Similarly, the flavonoids such as
afromorsin, calycosin, formononetin and odoratin isolated from this herb could
account for the herbs’ antioxidant and anti-inflammatory properties (Yoshiaki
S et al 1997, Shizuo T et al 1998). Other components isolated include
gamma-aminobutyric acid, daucosterol, beta-sitosterol, 4-aminobutanoic acid,

20  dimethyl 4,4’-dimethoxy—5,6:5’,6’-bis(methylenedioxy)biphenyl-2,2’-
dicarboxylate, palmitic acid, linoleic acid, linolenic acid, folic acid, betaine,
praline, asparamide, canavanine and gamma-aminobutyric acid (Zhong Yao
Xian Dai Yan Jiu 1993; Phytochemical Dictionary of the Leguminosae 1994).
The concentrations of all these compounds could vary according to cultivation

25  conditions (Ma XQ et al 2002). Ten constituents isolated from ethanol extracts
of the roots of Astragalus membranaceus have been described by He ZQ and

Wang BQ, 1990. The ten constituents are palmitic acid (1), lupeol (m, g-
sitosterol  (lll), asteragaloside |V (IV), 3S-3-(-) mucronulatol-7-0-B-D-
glucopyranoside (V), daucosterol (V1), dimethyl 4,4-dimethoxy-5, 6, 5', 6'-
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Calycosin and formononetin have also been obtained by n-butanol extracts of
of the root of Astragalus membranaceus (Ma X, et al., 2003, J. Chromatogr.,
Apr. 11; 992(1-2):193-7).

Calycosin and formononetin belong to the family of isoflavones, which
includes genistein among its members. Genistein’s properties as a potent
phytoestrogen have been widely researched upon. Epidemiological studies
have linked the low incidence of prostate cancer among Asian men to their

high soy genistein diet. However, the androgenic effects of genistein remain
to be elucidated.
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Summary of the invention

The present inventors have found that extracts of herb, in particular
Astragalus membranaceus ‘(herein after indicated as “‘HQ”) and/or flavonoid
20 compounds isolated therefrom are useful in the treatment of steroid/nuclear

receptors-related physiological conditions.

According to one aspect, the invention provides a hexane, dichloromethane or
chloroform extract of Astragalus membranaceus (HQ), and also to non-
aqueous extract of Astragalus membranaceus (HQ), provided that the HQ
25 extract is not an ethanol or butanol HQ extract. The characteristic of such an
extract is that it is enriched in PPAR bioactives. |

The invention also provides a composition comprising at least one of the
following:
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(HQ; a chloroformextract of Astragal us nmenbranaceus

;a aiestane rextraat o MuEr Ry UL tefbrafsiEad H{fé)' a dichloromethane
$reHrcr2)branac us (H?) provida?(? that the H%ex?ra ¢ 9§
an et%ﬁ&? of Astragalus membranaceus (HQ); a chloroform extract of
Astragalus membranaceus (HQ); and a non-aqueous extract of Astragalus

membranaceus (HQ) provided that the HQ extract is not an ethanol or
butanol HQ extract.

The pharmaceutical or dietary supplement composition may also be prepared
in the form of food product or beverage.

Also provided is a commercial package comprising any form of the above
composition and instructions for use.

According to another aspect, the invention provides a method for the
treatment of steroid/nuclear (s/n) receptor-mediated physiological conditions
comprising administering to a subject an effective amount of at least one
extract selected from the group consisting of:

a hexane extract of Astragalus membranaceus (HQ); a dichloromethane
extract of Astragalus membranaceus (HQ); a chloroform extract of



but anol HQ extract. The pharmaceutical or dietary
suppl enment conposition may al so be prepared in the
wo eoossd724 ood product or beverage. Al so provi dedI/B620a4/000387
commer ci al package conprising any form of the above
conposition and instructions for use. According to
anot her aspect, the invention p&9vides a nethod for
the treatnment of steroid/ nuclear” (s/n)
recept or - nedi at ed physi ol ogi cal conditions conprising
adm nistering to a subject an effective anpunt of at
| east ,one extract selected fromthe group consisting
of : a/ffERAAMISREManaseys tH@)andba menkaquemsust(dObf Astragalus

o L Ty

( HQ) ; batahch H@extrgugous extract of Astragal us

menbr anaceus (HQ provided that the HQ extract is not
an et hanol or butanol HQ extract. PPARg-nedi ated
physi ol ogi cal conditions are di abetes, cancer,

pol J ' ' , ammat or.y bowel .
T oA INEISER, oORalEhe e siketPancasrer, polyoystic
dy SVapiadatisease, at etosekedroPowel epjcarar y heart di sease

or obesity. According to a further aspect, the
i nventors have found that flavonoid conmpounds, for

eX ol R L g Jsolated fromthe above _
et o R R PRV SoR AR aDicB R B Sisipieepmia, Aerosclerosis,
t r eatoreTy hefariRdEw®sibabBEsiphysi ol ogi cal condi ti ons.
Accordingly, the invention also provides a nmethod for

¢ he treatnent of steroid/ nuclear (s/n)

ool of SRRy 0La S AR TP W rvonc

adm nistering to a subj _ _
cargepoundandsoexanpleissfhonoidd coMiptRmMdsNabIdtEE from the above

tr(renaetnrtritcs)rr]1tedolmerb extracts, can also be useful for the treatment of PPAR-
mediated physiological conditions. Accordingly, the invention also provides a
15 method for the ftreatment of steroid/nuclear (s/n) receptor-mediated
physiological conditions comprising administering to a subject an effective
amount of calycosin and/or formononetin, provided that the treatment of

cancer of prostate and breast is excluded.

20 According to another further aspect, the invention provides a method for
augmenting or synergising the activity of ligands of steroid/nuclear receptors

comprising administering to a subject an effective amount of at least one of:

i) an extract of Astragalus membranaceus (HQ);
25 ii) a flavonoid compound;
iii) a composition according to any embodiment of the invention;

in the presence of at least one ligand of steroid/nuclear receptors.



cancer of prostate and breast is excluded. According

to another further aspect, the invention provides a
woreqolosB72or augmenting or synergising the actiRCT/§GuN04/000387

l'i gands of steroid/nuclear receptors conprising

adm nistering to a subject an effective anpunt of at

| east one of: i) an extract of tragal us menbranaceus

(HQ; ii) a flavonoid conpound; 'Fii) a conposition

according to any enbodi nent of the invention; in the

presence of at |east one |ligand of steroid/nuclear

receptors. The steroid/nuclear receptor |igand may be

an Hif stetpidhuidlearnredeppal ligandaweay dedaugnti-thabétigenHypolipidaemic

f exanpl e androgen, , progest ogen or
;?3%’?503{‘?3%3%6 can 3@2\% F‘iX*&‘U ©, F?lr ?g%m%f ﬁagr%qﬁﬁw)rp@estogen or
auggrecddonticaids.synergi sing the activity of |igands of

steroi d/ nucl ear receptors: a) the ligand is androgen
and the subject is or is not under disease or

o ' . o : d. cle
ot e, TS methGl BBt SRR G r Sy ergisg e activiy of
i ndigasds iof sterolymattloarsceitdreef el ter syndrone or
cryptorchidism b) the ligand is progestogen and the

subject is or is not under disease or condition of

post rren%t)aﬂy%aii% l?’é‘ﬁdl{o@@h %%%@;sdyiﬁéggyyréﬁﬁgbﬁﬂ%gisease or

infertili'ty, endonetrial “Cancer, 'se _
functi onal conditiomeofbinetdinigrtitty, mehgiric!®ondi 5§60 dRGSGle mass loss,

d/ the |.igand is glucocorticoid and the subject
10?2 o?ri g) n%?”’i’fﬂ&g?”(gpg@ﬂg% Bndregani insemsityityagyadiomess Klinefelter

di seases, @fridibiid &r &ir@lﬁ’i@]}sﬁgi ve graft rejection or

C .
asthma. n the nethod'ggove, vonoi d conpounds can
al so be used. For exanple,

b) the ligand is progestogen and the subject is or is not under disease
or condition of postmenopausal hormone replacement therapy,
15 female infertility, endometrial cancer, secondary amenorrhea,

functional uterine bleeding or menstrual disorders; and/or

c) the ligand is glucocorticoid and the subject is or is not under
disease or condition of autoimmune diseases, arthritis, post-
20 operative graft rejection or asthma.

In the method above, flavonoid compounds can also be used. For example,
suitable flavonoid compounds are calycosin, formononetin, genistein,
afromorsin, biochanin A, coumestrol, odoratin, daidzein and the like.
25

In particular, the method for augmenting or synergising the activity of ligands
of steroid/nuclear receptors is a method for the treatment of PPARy-mediated
conditions selected from the group consisting of: diabetes, atherosclerosis,
polycystic ovarian disease, hormone-dependent cancer of the breast, colon or

30 prostate, or inflammatory bowel disease.
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particular, the nethod for augnenting or synergising
the activity of ligands of steroid/nuclear receptors
isa method for the treatnent of PPARg-nedi at ed
conditions selected fromthe graﬁp consi sting of:

di abet es, atherosclerosis, polycystic ovarian disease,
hor none- dependent cancer of the breast, colon or
prostate, or inflanmmatory bowel disease.According to
anot her aspect, the invention provides a nmethod for

' f t r.agal menbr anaceus,
L N e —
paréxtedctt né PAstragaiid h nieBRehacdush! %mpﬁgﬁﬁgneﬂé&ﬁér Astragalus

chlorof orm According to another furthe spect :

i nVBRMRBANFHYA RIast ar pettiafdhe plant avithenexameq dihdoromethane and/or
5di sgayRFdfg conpounds or extracts capabl e of

augnenti ng or synergising the activity of |igands of
steroi d/ nucl ear receptors conprising; - contacting or

m xj n coprpound or extract to a conposition

coré?q%ég'ﬁg ai”é’g'ﬁr Bithar gspretotha tivventonnpodwvdes a method for
r ecRPESMiRg aMelor i t_Qr synergism ,
of the ac%i_w tyr g%%§ﬁ%ﬁﬂ'§§gﬁqd}omﬁdga t ')g[[ﬁcg‘? ,Ca%SﬁE[e of augmenting
| i quisynergisiog ible ectivitypotlgendsfoftdterotd/atSledf PAEEESYS comprising;
receptors and the conpound or extract does not bind '
specifically to the |igand-bindi ng pocket of the ‘

st.er oi d..ngghRRtinf EBEPHRing THE b/ "
endogenous andr o%en, mg%stgogéw,%egﬁﬂgggo&?r%giﬁo a composition
and/ or &OPHARIRGBhiesst one tigadd o stevoidimidesr re8epwkrs, and

the inve provides a hexane, dichl oronethane or
chl or of 6g%ltegﬁ?'f‘)@&th8fauﬁé??%%n yderaismrefiiie ag§vigyHag the ligand.

and al so to non-aqueous extract of Astragal us
menbranaceus (HQ), provided

15 In particular, the ligand is bound to a pocket of the steroid/nuclear receptors

and the compound or extract does not bind specifically to the ligand-binding
pocket of the steroid/nuclear receptor.

The ligand may be an endogenous androgen, progestogen, glucocorticoid

20  and/or a PPAR agonist.

According to another aspect, the invention provides a hexane,
dichloromethane or chloroform extract of Astragalus membranaceus (HQ),

and also to non-aqueous extract of Astragalus membranaceus (HQ), provided

25 that the HQ extract is not an ethanol or butanol HQ extract, for use in

medicine. In particular, the extract is enriched in steroid/nuclear (s/n)
receptors bioactives.

According to a further aspect, the extract further comprises at least a

30 flavonoid compound.



that the HQ extract is not an ethanol or butanol HQ
extract, for use in nedicine. n particular, the

w@zxa05483724 s enriched in steroid/ nuclear (s/n) PEDSEL004/800387

15

20

25

30

bi oactives. According to a further aspect, the extract

further conprises at least a flavonoid

conpound. Anot her aspect of the invention is the use of

the extract -of the present i nvettion for the

preparati on of a pharmaceutical conposition or a

di etary suppl enent conposition for the treatnent of

steroi d/ nucl ear (s/n) receptornedi ated condition(s) in

a S‘Biﬂﬁt@@f .aspest (Qﬁﬂﬁb‘@ﬁirt\ﬂe@hom ther tulser of dngréxdmcitof the present
onoid co . The s/n

ngg\é %ni%%e RrRAaITR o §)ph?dW3&@UHC@*P9@nH€§itlaﬂe@lr a dietary

cormilpipllelﬁenﬂ Bompokition! R, the%mé}ﬂdépgtepé‘ﬁg% gélﬁf' receptor-

condi tjon. The present invention also provi
of 'Bafiatask Pﬁn@i’ﬁ@m@r) in &r gebieakiThe composlhlenpnepafuaheoOomprlse at

50f | @aﬁt@{mtolcfgémhggﬂgg tion or dietary supplenent

corrp05| tion for atirent of steroid/nuclear (s/n)
receptor-nedi ated condition(s), provided the treatnent
rostrate and breast is excluded. The s/n

a&i”‘% Crnr Fﬁgﬁp renedisienl copdition(s) U@apmmanaam-erwdiateddcondition,
d/ or PPARg medi at e
coﬂﬁP%‘hﬁdﬁ*af’AEE%\%ﬁ R EPAT et dondtone

conposition may be present in a food product or
be rage, and/or in a commercial package, wherein the
5%&9 qsﬁﬁtUH@@“PH§¥$®é¥®Wd§SﬁbuswsécaAmtheand&mébhnononehn

vean se of ai
Of férl_“%aeg g atl 0 qﬁ Wghﬁac&ﬂ??@nﬁrgﬁgg@ag ?r,_@e?agnaupplement
- aoMm)de| dondh’eomdtmelﬁt f MeiErdidtnidieae 5/nf) OFeddiffor-mediated
preg l?on s), prov;ded the treatment of cancer of prostrate and breast is
excluded.

The s/n receptor-mediated condition may be PPAR-mediated condition, in

particular, PPARa- and/or PPARy-mediated condition.

According to a further aspect, the composition may be present in a food

product or beverage, and/or in a commercial package, wherein the package
includes instructions for use.

Another aspect of the present invention is the use of at least one of:

- an extract of Astragalus membranaceus (HQ); and

- a flavonoid compound; or a mixture thereof for the preparation of a
pharmaceutical or dietary supplement composition for augmenting or
synergising the activity of ligands of steroid/nuclear receptors.

The augmenting and/or synergising may be carried out in vivo comprising

administering to a subject an effective amount of an extract of Astragalus
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presence of at |east one li'gand of steroid/nuclear

receptors. n particular, the extract is an extract

according to any aspect of the present invention. The

sub']”@lﬂbrg@@c% Qdcandi atiavonaidr mrbomd;ggiaR aﬁi&ghirgttggreof, in the
' i I tiop, i rti.cul ar, - e _

ggﬁ}gtg {5@%’ Bgl?éﬁé) caroté‘eu @ﬁ?f@t&r@;{ﬁ?‘nws ecapi@rorin particular, the

PPASrack ds are dxtrasidhéardingty bpzrasﬁel&? dfitﬁé%eg%tg Erﬁlention. The

: I'i gand 1's 'an
gﬂ)és%%:ne tg{]ﬁi’&g g?f.@éfggl li?sg Sm()t?gqme metgjtaéed' @hgvsiologic?l condition, in
it Rl i Lity.. chronic bone and nuscle
e 28 FRAR el B, spbiftiales Vet i an paricular, PRARo- andior

| NRPARY-Nvedidtery EsHAtime, Kl inefelter syndrome or
cryptorZhi dism (b) the ligand i progestogen and the
subject is or is not under disease or condition of

I t_ therapy, female
Fﬁ%@?’%&ﬁ@@%ﬁ@%ﬁfcﬁég t résfé’h%\ﬁkrﬂ‘glr:y_ amenorr hea,
furte) thendigantieisi BRdRIRAJEAY 1AE gﬁg%gf ﬁ’f'ordi'ssj%fj'ﬁhﬁgr gc{isease or

(c) the ligand is glucocorticoi e subj ect .
107 5" nofonghifien ofi mels derdilityc shebnic drone andtustieng@ass loss, geriatric

[ ig] - rative graft rejection or
SRR ool ts AL Kb, sl parome o
Doseryp&sphitbemef f ect of HQ extract on PPARa and

: ivity. HeLa cells expressing chinmeric GAL -
m%ﬁfﬁgﬁg@'\%gﬁ@rggestogen and the subject is or is not under disease or

condition of postmenopausal hormone replacement therapy, female
15 infertility, endometrial cancer, secondary amenorrhea, functional uterine
bleeding or menstrual disorders: or
(c) the ligand is glucocorticoid and the subject is or is not under disease or
condition of autoimmune diseases, arthritis, post-operative graft rejection
or asthma.
20

Brief description of the drawings

Figures 1A and 1B: Dose response effect of HQ extract on PPARa and
PPARYy activity. HelLa cells expressing chimeric GAL4- DNA-binding domain
and the LBDs of (A) PPARy and (B) PPARa were exposed to increasing
25 doses of an ethanolic extract of HQ. Ligands that bind to these chimeric
Galdpep-PPAR s receptors result in the activation of a co-transfected reporter
gene, comprising five copies of UASg cloned upstream of a Luciferase gene.
PPAR bioactivity was measured and compared to the reference PPARy

ligands 15-deoxy-312,14, Prostaglandin J2 (15dPGJ2) and Pioglitazone in




and the LBDs of (A) PPARg and (B) PPARa were exposed
to increasing doses of an ethanolic extract of HQ
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receptors result in the activation of a co-transfected
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Bibliographic references mentioned in the present specification are for
convenience listed in the form of a list of references and added at the end of
the examples. The whole content of such bibliographic references is herein
incorporated by reference.

The present inventors have screened traditional Chinese herbs, that is, herbs
traditionally indicated for diabetes mellitus or “thirst-disease” in order to
identify activators of steroid/nuclear receptors, in particular PPAR, more in
particular the PPARy and PPARq, using a cell-based reported gene system.
From this screening, Astragalus membranaceus (also known as “Huang Qi")
non-aqueous extracts were found to exhibit novel steroid/nuclear receptors, in
particular PPARy and PPARq, agonisr activity.

Accordingly, the invention provides non-aqueous extracts of Astragalus
membranaceus (HQ), provided that the HQ extract is not an ethanol or
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extracts were found to exhibit novel steroid/ nuclear
receptors, in particular PPARg and PPARa, agoni st
activity. Accordingly, the i nvqul on provi des
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; [ . nbers of the
ot BORE Gty BleBasko Pobigas tiae Fyenenasiofano broas,coon
takec aptianfl t one receptor (PR),
Slnﬁg«obggarnst??gi gurgci@ﬁ)aroﬁag)g;géée%rogen receptor (ER)

[ |iferator-activated receptor (PPAR).
PPRBRILEHE GRS BreniaaraemRip HoahPaaRulodHeansuriptbnoRistors that

d
al s&iva®d BEREs 'bg BIRYfRg mh%oﬁgrrﬁoonenlgeassb%rngeaerllements located in their
standardi'ze th

enhancer or promoter regions. Members of the steroid/nuclear receptor
superfamily include the androgen receptor (AR), progesterone receptor (PR),
glucocorticoid receptor (GR), estrogen receptor (ER) and peroxisome
proliferator-activated receptor (PPAR). PPAR receptors include PPARy and
PPARG.

The invention also relates to novel methods to measure and standardize the
bioactivity of Astralagus membranaceus and its extracts based on the s/n
receptor, in particular on the PPAR, activity.

The extracts according to the invention can be prepared from plant or parts of
plants of Astralagus membranaceus, in particular, from the roots of the plants.
The extracts can be prepared according to any standard method known in the
art, for example those described by He ZQ and Wang BQ, 1990 and by Ma X,
et al., 2003. In the method of the present invention, dried roots of the plants
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is a potent steroid/ nuclear receptors agonist, in
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The inventors have found that calycosin is a potent steroid/nuclear receptors

agonist, in particular a potent PPARy agonist. Calycosin may therefore be
useful for the treatment of conditions mediated through PPARy such as
diabetes, atherosclerosis, polycystic ovarian diseases, hormone-dependent
cancers of the breast, colon and prosfate, and inflammatory bowel diseases.

The inventors have also found that formononetin is a potent steroid/nuclear
receptors agonist, in particular a potent PPARo and PPARy agonist.
Formononetin may therefore be useful for the treatment of conditions
mediated through both PPARy and PPARc such as diabetes, dyslipidaemia,
atherosclerosis, obesity, polycystic ovarian disease, hormone-dependent
cancers of the breast, colon and prostate, and inflammatory bowel diseases.
Other flavonoid compounds suitable as agonists of steroid/nuclear receptors
are also within the scope of the present invention.
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The present invention also relates to composition or formulation comprising at
least one extract and/or at least one flavonoid compound according to the
invention.

20
The composition according to the invention comprises a part of Astragalus
membranaceus or a botanical or horticultural equivalent thereof or an extract
thereof or chemical or functional equivalents of the extract or a purified or
chemical synthetic form of one or more components of the extract wherein

25 said composition is effective in modulating a steroid/nuclear receptors-
mediated condition in a subject. The composition of the present invention may
also be referred to as a herbal composition, natural medicine, a formulation
and/or a formulation or composition with medicinal or ameliorating properties.
The terms "formulation" and "composition" are herein used interchangeably.

30
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(HQ), provided that the HQ extract is not an ethanol or butanol HQ extract; or
a flavonoid compound.

In particular, the invention relates to a pharmaceutical or dietary supplement

20 composition for the treatment of steroid/nuclear (s/n) receptor-mediated
physiological conditions comprising of an effective amount of at least one
extract selected from the group consisting of: a hexane extract of Astragalus
membranaceus (HQ); a dichloromethane extract of Astragalus
membranaceus (HQ); a chloroform extract of Astragalus membranaceus

25 (HQ); and a non-aqueous extract of Astragalus membranaceus (HQ) provided
that.the HQ extract is not an ethanol or butanol HQ extract; and further at
least one flavonoid compound.
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15 levels. Exemplary pharmaceutically acceptable carriers include carriers

suitable for oral, intravenous, subcutaneous, intramuscular, and the like

10

administration. Administration in the form of creams, lotions, tablets,
dispersible powders, granules, syrups, elixirs, sterile agueous or non-aqueous
solutions, suspensions or emulsions, and the like, are contemplated. For the
20  preparation of oral liquids, suitable carriers include emulsions, solutions,
suspensions, syrups and the like, optionally containing additives such as
wetting agents, emulsifying and suspending agents, sweetening, flavouring
and perfuming agents, and the like. For the preparation of fluids for parenteral
administration, suitable carriers include sterile aqueous or non-aqueous
25  solutions, suspensions or emulsions. Examples of non-aqueous solvents or
vehicles are propylene glycol, polyethylene glycol, vegetable oils, such as
olive oil and corn oil, gelatin, and injectable organic esters such as ethyl
oleate. Such forms of dosage may also contain additional ingredients such as
preserving, wetting, emulsifying and dispersing agents. Formulations may be
30  sterilized, for example, by filtration through a bacteria-retaining filter, by
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conmposition may conprise of an effective amount of 1

to 1000 ng/ nL of
The invention also provides a food product and/or beverage comprising of the

composition, pharmaceutical composition or dietary supplement composition
of the invention.

20  The invention further provides a commercial package comprising of the any
composition according to the invention.

According to another aspect, the invention provides a method for the
treatment of steroid/nuclear (s/n) receptor-mediated physiological conditions
comprising administering to a subject an effective amount of at least one -

25  extract selected from the group consisting of: a hexane extract of Astragalus
membranaceus (HQ); a dichloromethane extract of Astragalus
membranaceus (HQ); a chloroform extract of Astragalus membranaceus
(HQ); and a non-aqueous extract of Astragalus membranaceus (HQ),
provided that the HQ extract is not an ethanol or butanol HQ extract.
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More particular values and doses of extracts of the invention and flavonoid
compounds are disclosed in the examples.

In particular, in the method of the invention, the s/n receptor-mediated
20  physiological condition is a PPARy-mediated physiological condition and is
diabetes, cancer, polycystic ovarian disease, or inflammatory bowel disease

or is a PPARa-mediated physiological condition and is dyslipidaemia,
atherosclerosis, coronary heart disease or obesity.

25  The invention further relates to a method for the treatment of steroid/nuclear
(s/n) receptor-mediated physiological conditions comprising administering to a
subject an effective amount of calycosin and/or formononetin, provided that
the treatment of cancer of prostate and breast is excluded.
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PPARmedi at ed physi ol ogical condition and is diabetes,
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when actin afl%ne: uch chemcals are said to _
simple sum of their effects when acting alone: such chemicals are said to
show synergism. More in particular, a first chemical is at lest one astragalus
membranaceus extract, flavonoid compound, or mixer thereof, or a
composition comprising the astragalus membranaceus extract(s) or flavonoid
compound(s) of the invention. The second chemical is any known ligand of

s/n receptors.

The inventors have also found that isoflavonoid compounds isolated from
extracts of Astralagus membranaceus augment and synergize the activity of
ligands of s/n receptors. In particular, the activity of hormones acting through
the PPAR, AR, PR, and GR. Those skilled in the art will realize that this novel
augmentative ability of extracts from Astralagus membranaceus can be
utilized to boost the effects of endogenous or exogenous PPARa and PPARy
lgands, androgens, progestogens and glucocorticoids in diseases or
conditions due to the deficiency of these hormones. Examples of conditions

requiring an augmentation of activity by androgens are male infertility, chronic
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cotippdrodestesiendies| prog@sttirbhe 28Rt estradiol on the PPARy, PPARq, AR,
PR and ERa signalling systems. Those skilled in the art will realize that this
novel augmentative ability of calycosin can be utilized to boost the effects of
endogenous or exogenous PPAR« and PPARYy ligands, androgens,
estrogens, and progestogens in diseases due to the deficiency of these
hormones. Examples of such diseases or conditions requiring an
augmentation of éctivity by androgens are male infertility, chronic bone and
muscle mass loss, geriatric andropause, androgen insensitivity syndromes,
klinefelter syndrome and cryptorchidism; by progestogens and estrogens are
postmenopausal hormone replacement therapy, female infertility, endometrial
cancer, secondary amenorrhea, functional uterine bleeding as well as related
menstrual disorders (caused by hormonal deficiency or imbalance). It can
also be used to augment the effects of these hormones in normal people
where such boosting effects are desired.
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15 syndrones, klinefelter syndrome and cryptorchidism by
PrPRESIOS AL also found that that flavonoids other than calycosin and

formononetin, such as genistein, daidzein, and the like, have the novel ability
to augment the activity of pioglitazone, WY14643, dihydrotestosterone,
progesterone and estradiol on the PPARy, PPARa, AR, PR and ERoc
20 signalling systems. Those skilled in the art will realize that this novel
augmentative ability of flavonoids can be utilized to boost the effects of
endogenous or exogenous PPARo and PPARy ligands, androgens,
estrogens, and progestogens in diseases or conditions due to a deficiency of
these hormones. Examples of such diseases and conditions requiring an
25 augmentation of activity by androgens are male infertility, chronic bone and
muscle mass loss, geriatric andropause, androgen insensitivity syndromes,
Klinefelter syndrome and cryptorchidism; by progestogens and estrogens are
postmenopausal hormone replacement therapy, female infertility, endometrial
cancer, secondary amenorrhea, functional uterine bleeding as well as related
30  menstrual disorders (caused by hormonal deficiency or imbalance). It can
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' tili,zed to boost the effec;ts of N
22@%@5@5@"’3?"%@&2‘?855 Ielﬁlgé\?\*go én@eﬂmmgvr | a4gmelsting or synergising

Santhe getisity eftligapessol srioBfMISIORRIHA diseases or .
and i g‘iﬂ:)]n',sytp_luegtagI a deficiency o E%é?e rﬁo‘?‘#ﬂ?ﬁ@%‘. g contacting a
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cond tt . -y .. .
Ex?ﬁﬁﬁ %P dUaA %K@éé@és“&imgahmmembmabégﬁlmdbg i flavonoid
?ﬁfg ertii I |htu g{ar @araonl cFY (%%t%%rp éﬁanrﬁ'{i%’i%gﬁfgég’_bgggg%t of the invention;
geifl tierpresence opatieest amslligasd of §%?6‘i§lyr’)i/d|[§:‘f'ééryrﬁlcap@m. by

[ torc
syndrones, klinefelter syndrome and cr
p¥ogestogens and estrogens are postnenopausal hornone

i.pfectility, endometri al
o cor e b SBERE,, foCbienbitl rElotas e @ method for
bl ¥dMApiing myﬂe@smg'theeﬁttm!ﬂﬁf”@@hdg'ﬁ%t%ﬁﬁc?/nuclear receptors
(c fsi monal defici gnc or inbalance). t '
caﬁ%ﬁéos'ﬁé %’g%lt%f'% U ﬁ% agrefirntive gimotretsef at Iezt:\st one of: i)
LSt ARl AR T, D ko s or
[ . Accor , te
ﬁgﬁeﬁgg‘%ﬁ%ﬁmmﬁd ih@do@ﬂyswbogir?émgoﬂth%?@ﬂr%ﬁ; ¥n %he presence
[ foSt [ clear receptors co
A e A R SRS, S0P
Astragal us Menbranaceus (HQ; ii) a flavonoid

In particular, in the method of the invention the ligand is a PPAR ligand. The
ligand is for example an anti-diabetic or hypolipidaemic drug, for example, a

hormone. The hormone can be an androgen, progestogen, estrogen or
glucocorticoid.

In particular, the invention relates to a method wherein: a) the ligand is
androgen and the subject is or is not under disease or condition of male
infertility, chronic bone and muscle mass loss, geriatric andropause, androgen
insensitivity syndromes, klinefelter syndrome or cryptorchidism: b) the ligand
is progestogen or estrogen and the subject is or is not under disease or
condition of postmenopausal hormone replacement therapy, female infertility,
endometrial cancer, secondary amenorrhea, functional uterine bleeding or

menstrual disorders; and/or c) the ligand is glucocorticoid and the subject is or



conmpound; or iii) a conposition according to any
enbodi nent of the invention; in the presence of at
wo e@snsoee | i gand of steroid/ nucl ear recept or SPCT/SG2004/000387
According to one enbodiment, the invention relates to
a method for augnenting or synergising the activity of
| i gands of steroid/ nuclear recg% ors conprising
adm nistering to a subject an ective anmount of at
| east one of: i) an extract of Astragal us Menbranaceus
(HQ; ii) a flavonoid conpound; or iii) a conposition
according to any enbodi nent of the invention; in the
pr &% &gt dingter a@lsﬁéagtoroﬁ@nqiltl@@rﬂf @tﬂtosnmumeddrmabear arthritis, post-
re | ar t he met hod of the
[ n&ggﬁ%g,n% qrﬁgnr%!égdé'ﬁﬁ (ﬁsasgl"gﬁAR ligand. The ligand is
for exarrpl e an anti-diabetic or hypolipidaem c drug,

for exa ormone. The hgrnone can be an
ann¥g&H akb’?o%@@i’v@gé’ﬁ n%“sﬂ%g‘@%%"@duﬂ@ml(ﬂc@mjpound and in
pa r e t wher ej
5 )beFé@lﬁaﬂ |g%ﬁéé\ﬁasdﬂ &%ﬁnﬁ Ig%ﬁ@n tR%J‘%ggﬁg gq% pir%ser%tmventlon
uné\ernumlw'as)é fdnvmnbbtanm inf paeiculamfigsflavonblds, is for example

anipyTaselh %{%@?’b&vﬁ‘:Sﬁ%tgﬁinwa%?tfxpa%%é?%rﬁ»a&he Isoflavone Content

KI bh Eloeldbe R&¥A6E OB 0rogy Y gand
i S _progestogen or estrogen an ‘ﬁjﬂe su eD%%cat?Jsé%olrfdr e Flavonoid

noponmrofﬁ%@qu FmOCkSOﬂaO@IB on of post msnopausal

10 ¢ SRS Ao RSB tltoR g BB Soratsp ik et ol
ut ghitmavihvaedusgs. g@v/fmmbaé&hhp/%%ﬂflskﬁﬂév hpf/ o bc% ”kﬁ them

gand i s, glucocorticoid and the subject 1Is orls
%ﬁe"‘ﬂﬁhsléﬁﬁ’éo%at%rbm ﬁf@ﬁnée) dtimall rhmawddnisdmm skllled person

arﬁ&W'té 'cﬁgPQQEﬁe QORLAE' 1 Mat% éf?}fc%ﬁrgﬁé é@%g@@ﬁ%\%& the present

Any suita nown or

compelomrmh I%mrdexampmf tﬂawhard ¢mbba~@§%rdthé0ﬁ@%%€ of'tﬁ present
n.the sc he present invention. A nunb F

15 fI'Q %%qrayaséﬁ brﬁ"‘r?d?t@%d”@ﬂfeq wfq:%ivwﬁwdgarm@ometm genistein,

eXé\WhSrsm, biochanin A, coumestrol, odoratin, diadzein and the like.

More in particular, the method is for the treatment of PPARy-mediated
conditions selected from the group consisting of: diabetes, atherosclerosis,

20  polycystic ovarian disease, hormone-dependent cancer of the breast, colon or
prostate, or inflammatory bowel disease.

The invention also relates to new method(s) to augment the action of
steroid/nuclear receptors such as AR, PR GR, ER and PPAR that do not

25 involve specific ligand binding to the ligand-binding pocket of steroid
receptors. This finding allows the development of new drug discovery
screening platforms to search for compounds that may augment the action of
liganded-steroid receptors.



described in USDA-lowa State University Database on
the | sofl avone Content of Foods, Release 1.3 - 2002,

waapasos87USDA Dat abase for the Fl avonoi d Cont enPCD8G2004/000387

Sel ect ed Foods - 2003 _ _
(http://ww:. nal . usda. gov/ f ni c/ f oodconp/ Dat a/ i sof l av/i s

of l av. ht M ) and

(http://ww. nal . usda. gov/fni c_/faz)dcorrp/ Dat a/ Fl av/ fl av.

htm) (both of themherew th incorporated by

reference). t will be evident to any skilled person

how t o ghoose the suitable flavonoid conmpound for the
purpFOEdipgly; Hee rtﬂV@‘élﬁﬂ Rravidas icometiosk fogsargerdng and/or discovering

R AECOP BXHHRt SapddiE s SiEulla by SyBpSHiSEphe actviy of

f orligands exf |sheroma’nusteelr nrec tbQ-ﬁDdimpﬂst* %H@%ngp(or mixing with) a
counestrol, odoratin zein and th
parN AU of Hextragt htﬂjq §°mﬂ05ttlﬁ’é‘ Wmlﬁm adfleast one ligand of

SPP'%TMOEB?HU@IEQFJ réééf}gglgéegé?ﬂ aﬁigfﬁlirgﬁ%ftﬁg g d}ﬁ%&/ gyn%rglsm of the

con3|st|n$ rosis
ovgﬁctlwty stbaslcgarhbrImopartnta@ndwﬂlgeadlqsrb@nd h|§ a pocket of the
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wgifieal &m@ﬁgé@&bﬂ{dlﬁ%%b %Bﬂfﬁ' eé’trer iBaRRS Vrereceptor More
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t 0 netho s bamiccoomtoatnbadingas sEmASEAbS KodfH 648k skilled in
gﬁand d-steroid receptors. Accordingly, the inventi
Vi d

s a nethod for screening and/or discovering
conpounds or extracts capabl e of augnenting or
synergising the activity of |igands of steroid/ nuclear

re&'bpt praseu:tbnmvestlog atsontemble@sg thOr dedighn&f V\é)‘/rhheﬁc or natural
ound qr ex nposi tion comprising a

5 e8 PGHRAS i éﬁﬁﬁgﬁ? 9@9@ %Pdsdwdée@apa%@ém @rrécprrambnetm and the

defid Hat hade thE BBIERYorticHHESHe Tt oFiGts.

According to another aspect, the invention provides an extract according to
any aspect of the present invention, in particular, an extract selected from the
group consisting of a hexane, dichloromethane or chloroform extract of
Astragalus membranaceus (HQ), and also a non-aqueous extract of
Astragalus membranaceus (HQ), provided that the HQ extract is not an
ethanol or butanol HQ extract, for use in medicine. In particular, the extract is
enriched in steroid/nuclear (s/n) receptors bioactives.

According to a further aspect, the extract further comprises at least a
flavonoid compound. The flavonoid compound may be calycosin,

formononetin, genistein, afromorsin, biochanin A, coumestrol, odoratin and/or
daidzein.



activity of the ligand. n particular, the ligand is
bound to a pocket of the steroid/ nuclear receptors and

wao b@somtpound or extract does not bind specifiPeEl/bg200¢000387

the |igand-binding pocket of the steroid/nuclear
receptor. More in particular, the ligand is an
endogenous androgen, progestogeg gl ucocorticoid

and/ or a PPAR agonist. Such a s ?eenlng and/ or

di scovery nmethod is carried out according to standard
met hods known to those skilled in the art. The present

on al so_enabl es the design of synthetic or
Ing;/ fﬂ%ﬂ‘%&?p&&h&& thet invention igeftiesusenof tae dodiant of the present

t I k t.hat hav
ORI 1 N RRPRR8bh e f ekl od A RaPaslign & a dietary
andum@iemerp‘recompolsmounnfmnmnleomeatfnﬁeﬁtd@l’ss@lﬂoﬁmrcﬁéér (s/n) receptor-
L9 an pect of the present invention,
ﬁﬁ%ﬁp%jr CO@@ é?éj aed §%|PJ€€E ddie eRPosiogroay further comprise at

sconéaﬁtdﬁwﬂ@\forﬂal@%éﬁﬁ?ou el"ﬁ'e"ﬁ%h?f@mﬁé%ﬁ Jﬁégfb% any suitable
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extract of Astragal us ranaceus
norﬂaé(an@@@r@muﬂxtasdesmbemgbbva menbr anaceus (HQ),
provided that the HQ extract is not an ethanol or

but anol HQ extract, for use in nmedicine. n particular,

t ha—r@xyﬁa@cepﬁ)r&ﬁéd@?@dﬂ cbﬂdﬁ’bﬁg 'rﬂég%ﬂ' §FPAR. medleited condition,
receptors bioactives. Accordin further aspec

th@ e&@"rt'éél'arf UrPARw- C@gﬂfﬂrswmy-hnﬁm%tgdcmgglgﬁndFor example,
OF oF R adiBte i Epanre IO aHor ok noi obwiatn a,” dysipidaeria,

e
ot ot L BT ELA romn

the invention is the

i nmadiated daditidres ficbpdes, abiitonoOfimie@nar @?é{%tééce%ncer, polycystic
Ienent COﬂDOSItIOh or

ositi,on or a tar
t hgv?ﬁ’aé%lf’ eRee @f“déf‘ﬁff'@.%@fﬁwcb%el diseage.’
receptormedi ated condition(s) in a subject. The
conposi tion may further conprise at
In particular, the subject is treated with 5 to 5000 mg of extract for the

treatment of PPAR-mediated conditions. The subject may also be treated with
110 1000 pg/mL of extract for the treatment of PPAR-mediated conditions.

The present invention also provides a use of calycosin and/or formononetin,
for the preparation of a pharmaceutical composition or dietary supplement
composition for the treatment of steroid/nuclear (s/n) receptor-mediated

condition(s), provided the treatment of cancer of prostrate and breast is
excluded.

The s/n receptor-mediated condition may be PPAR-mediated condition, in
particular, PPARa- and/or PPARy-mediated condition. PPARo~ and/or

PPARy-mediated conditions include conditions as described above.



| east one flavonoid conpound. The flavonoid conpound
may be any suitable flavonoid conpound as descri bed

w@bwses5373he s/ n receptor-nedi ated conditi on(s)POHYGINE4/000387

PPAR-nedi at ed condition, in particular, PPARa- and/or
PPARg- nedi ated condi ti on. For exanple, PPAR -nediated
di seases include, but not limt to, dyslipidaem a,

at heroscl erosis, coronary heart “di sease, obesity and
cancer of colon. PPARg- nedi ated conditions include,

but not limted to, diabetes, cancer, polycystic

ovaAi an _di sgase. a d inflanmatory bowel disease. n
partf@ifiRg, tq l?ef‘gﬂlﬁre?i?p@@, the Losepagition May HOEesenifin a food

extgraglicf 6F bk e tin0. - [ ondi ti.ons.
The_r'; subjcet_:t rrg? aglbéghggd}t T e%tcggﬁ\% ﬁﬁl&{%ggéowq\%?'ﬁﬂﬁe package
of iesludgsingtaictions forese.ment of PPAR- nedi at ed

conditions. The present invention also provides a use
of calycosin and/or fornononetin, for the preparation

50f Anather aEsE1ir 6 pEHERE FivanBBn & 1l Géé‘;)f’aﬁ%%l 8.5'{;%1-)

conposition for the treatnent of sterord/ nuclear
r ecept or-afeektaad @f Astgigaluminembranase e (H@harid eat nent

of cancer St . breast .is excluded. The s/n
r ecept or--a}rg%ivg*[:'g@ %@hg?)?ﬁqgngﬁﬁw&”rﬁp -r?n%ﬁfoéttBﬁ preparation of a

comdarmaoeuical part idiathey , n@n%ﬁfgogﬁﬁﬁg‘fgfe babfnting or

condi ti on. PPARa- and/or Sls Rg- medi at ed condi tions
i nSY18E'%!8a dne peiidty-af ligangsiafsteraisineciaacmaiphyst o a

10further aspect, the conposition may be present in a
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food product or beverage, and/or in a conmmercial

padkegatigmiatied rertdier pgobaising nabydss daRsdd \riiiANgvd ®omprising

usgd An.o{ her ch,pect of the present invention is the

us 89BHNISIENNg, 19 a,8Wbiget an gHeeter apount ofsam ®&)dfags of Astragalus

merRmMbReREsUS D), 3R o | TR it i

MEHADFRLE eo;cﬁ?pgr tﬁea g%%ﬁaﬁﬁagﬁrp%o@%[ﬁ?% HixtOFe thereof, in the
presence of at least one ligand of steroid/nuclear receptors. In particular, the
extract is an extract according to any aspect of the present invention. The
subject may be affected by s/n receptor-mediated physiological condition, in
particular, PPAR-mediated condition, even more in particular, PPARx- and/or
PPARy-mediated condition, wherein examples of PPARa- and PPARy-

mediated conditions have been described above.

The flavonoid compound may be calycosin, formononetin, genistein,
afromorsin, biochanin A, coumestrol, odoratin, and/or daidzein.

The ligand may be a PPAR ligand, an anti-diabetic or hypolipidaemic drug
and/or a hormone. In particular, the hormone may be androgen, progestogen
or glucocorticoid.

Further, the ligand may be any one of the following:
(a) the ligand is androgen and the subject is or is not under disease or

condition of male fertility, chronic bone and muscle mass loss, geriatric



pharmaceutical or dietary supplenment conposition for
augnenting or synergising the activity of |igands of

w@r@sosadsaucl ear receptors. The augnenti ng andP@I/SG2004/000387

synergi sing may be carried out in vivo conprising
adm nistering to a subject an effective anbunt of an
extract of Astragal us nenbranachs (HQ; and a
flavonoi d conmpound; or a mxture thereof, in the
presence of at |east one |ligand of steroid/ nuclear
receptors. n particular, the extract is an extract
accordi ng to any, aspect of the present invention. The
subf PPgrﬂﬁefb@ pgen eSS sEivity r syrgrosresietilingfetter syndrome or
phmg&gkpgﬁg@thondition, in particular, PPAR-nedi ated
condition, even nore in particular, PPARa- and/or

| tions have been descri bed

PP, - di at ed d
2 RAdE of Bl ar i bR r Fo R aceRBpL BATADY. female infertity,

5f ordrRivenettian ca8est, SéSddhdanf ré?ﬂ@rﬁzgirﬁba,b%%aﬁ%\lg gﬁé irl%yleeding or

counestrol, odoratin, and/or daidzein.
be raepsingal|digprdars;am anti - di abetic or hypol i pi daenic

d . .haj L i gul . the h
97 48) 10 SRS ARl G Sl OLTRRE IEY. o or
t heeondgimmdofraytdigrame anaebs! ARNAM, | Wt erkfe gﬁﬁ‘érrejection or

ligand i s androgen and the subject is or iI's not
dig§@§ﬁaor condition of male fertility, chronic bone

1pand nuscl e mass | oss, geriatricandropause, androgen
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insensitivity syndronmes, Klinefelter syndrone or
cryptorchidism (b) the ligand is progestogen and the

subject is or is not under disease or condition of
po usal hornone replacenment therapy, female
infertility, endonetrial cancer, secondary anenorrhea,

functional uterine bleeding or nenstrual disorders; or
The present invention is not limited to the embodiments described. Many

variations are possible within the scope of the invention as will be clear to a
skilled reader. In an effort to discover and characterize herbs with PPAR
activity, a reporter gene assay system (as provided in detail below) driven by
a chimeric PPAR receptor was used.

Example 1: Chimeric PPARa_and PPARy__receptors for detecting PPAR

activators

In an example of such a reporter gene assay, a plasmid containing chimeric
Gal4pep-PPARgp receptor cDNA was constructed by excising the ligand
binding domain (LBD) of full length PPARy and PPARw and ligating the
resulting fragments in frame to the Gal4-DNA binding domain (DBD) of
Saccharomyces cerevisiae in a pM vector (Clontech). Specifically, to
construct Galdpgp-PPARyep plasmid, pSG5 expression vector (Stratagene)
containing full length PPARy was excised with Rsa | and blunt ligated to Hind
Il site of pMGal4pgp expression plasmid (Clontech). To construct Galdpgp-

PPARowsp plasmid, pSG5 expression vector (Stratagene) containing full



(c) the ligand is glucocorticoid and the subject is or

i s not under disease or condition of autoinmmne
welb®sasys4 arthritis, post-operative graft rejBCI/BGI0HN00387

asthma. Exanples The present invention is not |limted

to the enbodi ments described. Many variations are

possi ble within the scope of th% invention as will be

clear to a skilled reader. n an éffort to di scover and

characterize herbs with PPAR activity, a reporter gene

assay system (as provided in detail below) driven by a

receptor was used. Exanple 1: Chineric
ggx%&%hﬁgﬁ%dvqsegwﬁw yithoBsidbl @odi BemPPRRNd blunt-end ligated in

I h aorter
2C RbOt Bardifl X o Rl ny S BB pRRp M e Eloblech). The
cDNAsubmgqmjasmuda;t\m%rbbxpmséd ng Héle bé@@%s@l’cé‘&j iM%he production
LBD |1 1ength PPARg and PPARa
tFﬂé'e?ﬂ%“(?Bgu%tql‘ﬁ@Df Bt Proteirs: ah@andSt H’Eat bind to these

5CG:r evi s”glepF?Rgr P@ect oﬁﬁ % ﬁ‘?gp%fogy?@:é%gigief@d I’IepC;rter
co @D”fﬂ;’tsﬂng){? WIt ai n| pstl’ﬂfa ul | Iﬁ% g or galaclose

gbg‘es@( (%gbag?ﬁi& ﬁt U|C' ré’tsécgqr@ asion Q elsat 1398:&) Galdpgp
exm’rﬁ%SV@r'y ﬁfcﬂﬁm/@o te erb S? us UR O%H&gh tﬁaresoy giving rise to a

pSGb expression vector rat agene)” ‘contal
f u|sen§w§4e R e cifics aeaxza,y sTeﬁmaBbr@BP!dWcBWNéai?%%anist activity,

| i gat ed fr BanH site of p
Oex %f%sai ?%lﬁs :Ef?%(?ﬁgré’l"‘?rdrb%ﬁe\ﬁﬁ migrplitereplates mpdpthesmirdssiently co-
wh sRAni
pr gﬂglr} gﬂﬁﬁ o\?ﬁgomﬁé\g}n gﬁ%égrﬁgal i%g}ﬁteggAgbB%#pF%qe&th and UASg
Li ém’gertg@te)m&m Lmqfe@amm@(lmmtno@eﬁﬁ’ﬁﬁell‘@ﬁéﬁf @kposed to herbal
er
CagsfabiRf bl r%Bounds i BPMI3 Szlfoe%aglun[neguop{plemented with 10%

charcoal-treated fetal calf serum, 2mM L-glutamine, 0.1mM non-essential

15 amino acids and 1mM sodium pyruvate for 40 hours at 37°C in a 5% carbon
dioxide incubator. Concurrently, cells exposed to known PPAR ligands served
as positive controls. Replicate wells, exposed to the vehicle solvent (i.e.
ethanol ‘or methanol) in which herbal extracts were dissolved, were used as
negative controls. After the 40 hr incubation period, cells were rinsed with

20 phosphate buffered saline (PBS), lysis buffer was added, and cell lysates
were collected for measurement of luciferase activity using a luminometer.
PPAR activity of the herbal extracts/ pure compounds was expressed as fold-
increase in luciferase activity as compared to that observed in negative
control cells. All data points are in triplicate. The data points represent the

25 mean of triplicate wells. Luciferase activity in such an assay accurately
reflects the activity of any ligands on PPARy or PPARQ.



gene, conprising five copies of upstream activating

sequences for gal actose (UASg) cloned in tandemto a
waewshs7ase gene (O sson et a 1988). binds verBCT/SG2004/000387

strongly to the exogenous UASg pronoter, thereby

giving rise to a sensitive and specific assay. To

nmeasure PPARg and PPARa agoni st éxctivi ty, HelLa cells

were grown in 24-well mcrotiter pl ates and then

transiently cotransfected with the two plasmds

(chimeric PPAR receptor and UASg reporter gene) using
Li pof ect am (I nV|troen) Cel I S were exposed to

AMYSt 4 0 : : d IRpNTactgAbat stimulate PPAR

medj 40 suppl ement ed Wi th 10% charcoal -treated fetal

cal um 2nmM L-gl utam ne, 0.1m non-essential am no

acids and 1nmM sodi um pyruvate for 40 hours at 7 Cin a
5%Td’afii§@ha|dCd§!m€t$@ nredlitadt texts @ndqharevicbpoeizelrete reviewed. Raw

o G IR il o %EEA&}d‘%%dgx%igrQéegeg?ﬁ RO%kksti, or described to
530|“M@I§oréﬂe QI” \ﬁérféabgkcﬁﬁse@leﬁﬁﬁﬁebﬁwﬁé}cﬂ“'r%fénl@% bRhese herbs are

extracts were dissolved, were used as negatl
comstest Tablart. erlethreweee mlllemendélnemmqwrrated wrl:lelelthanol for 3 days

hat e buf f
v &7bfes e Yhl RSy CHL RS Fleibuifdier Baper (11 m pore
colsizeg! elitdra vty QP8 dril lh%fﬁgﬁﬁé\w&o‘f' bYie #Sc%)ﬂpacts were

a lum noneter. PPAR activity of ext rac
puN‘@'@"&ﬁﬁ)@Uﬁd@ snepeodpd ds s b ethaialitoa easeesntration of 250 x 1073

PSS SRR b AP Eoek AL Lo e sty
trivfikd ae4 ¢|naT66né5éHt?atRﬁi bt 850 SPIES gfth, %ﬁ'gﬁﬁ@ b%fassag described

triplicate wells. Luciferase activity’in
acHUrﬁl(%mpler et.| duom tihe aueliminary obcreening, gdnde Ohilerbal extracts

@g%( é’déah{?\f QB?QE’? %g&%‘ﬁ m7jf§ een| 82)2)? ,%r%cf yﬁ? \;gcrtylls orata) were

s e onrre apet o S HRTIENY os o
15 acwitBnéskgaalyst membrasacess, deﬂtrtheedxtrant stimulating PPARy and
PPARa activity 19- and 4-fold higher respectively, compared to controls
exposed to vehicle (i.e. ethanol or methanol) only (Table 1). Moderate, but
significant, PPAR-stimulatory activity was observed with Trichosantes spp.

and Afractylis orata extracts.
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"invigorate gi" were purchased from comerci al
retailers. These herbs are listed Table . Herbs were

worRdosesB7and t hen macerated with ethanol for 3 PEHSGZ04/000387

37 C, after which the nenstruumwas filtered with
filter paper ( mpore size). Filtered extracts were
dried in a rotary evaporator. Drjied extracts were

wei ghed and re-suspended in 100%’et hanol to a
concentration of 250 x 10 3 g/m . Each herbal extract
was screened for PPAR and PPARg activity Invitro at a

final conceptration of 250 x 10 6 g/m, using the
bi obatlsy 1 cSeieening it bapler PPAR onstiity psizig whimesic Galdpso-

PRI, 40K, S SATEH AT Usoampi Lot

weriéppdengdene ireklelhidellBPAR stinul atory activity. Very J

.strong activity was observed with Astragal us
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or |net hanol’) only (Table 1). Mbderate, by . )
Si QRskaeRlT, PPAR-STHFgLEpry act vty —v ZI.Alq_k,()ts.%:,‘:fve..

wi | mefraehes@nt es spp. and Atractylis orata o
ex{racts. Table 1: Screening of herbs for PPA.RI activity
usi Agchokantesrspp. Gal 4P~ (PPARLBD Teceptor | gy f§ve
copies _of UASg cl oned upstream of a Luciferase

r epbirectylisgeatee i n Helageald s. Herbal extr pgE PRy
activity (fold increase PPARa activity (fold over
vehf'e§earemy i ncr eas®9avet vehicle (250 gAaioo SE)

Ast PHYAFUIP9. 6+ 0.p 4.4 0.1 nenbranaceus
Trichosantes—sppn.—3/0 01 1.4 0.0 Airactylis orata
0.

Scraphylaiar 0 ¢ 1.3£0.1 0.8+0.0
2. 9nin pggln?e% 5 0.0

Lycium chinense 0.9%0.1 0.5+0.1

Schisandra spp. 1.8+0.1 0.6+0.0

Example 3: Astragalus membranaceus (HQ) extract displays PPARy and

PPARo agonist activity

To quantify the activity of this Astragalus membranaceus (HQ) extract against
reference compounds, a 100% ethanolic extract of HQ was compared to the
physiological PPAR ligand, 15-deoxy-812,14, Prostaglandin * J2: the
antidiabetic PPARy compound, Pioglitazone; and the PPARa ligand,
WY14643 in PPAR bioassays. As can be seen in Figure 1(A), PPARy activity
of HQ was first observed at a dose 30 x 10 g/mL, rising to a peak at 300 x
10 g/mL. The activity of HQ at its peak was equivalent to the maximum
activity observed with 15DPGJ2, and was half of that observed with
pioglitazone. The ECsp for HQ, 15DPGJ2 and pioglitazone were 100, 0.5 and
5x10° g/mL respectively, indicating that the ethanolic extract of HQ was only
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15 HQ ethanolic extract was also a ligand and activator for PPARa. As can be
seen in Figure 1B, PPARw activity was first observed at a dose 1 x 10 g/mL,
rising to a peak at 300 x 10° g/mL. The PPARa activity of HQ at its peak was
equivalent to maximal activity observed with the pure agonist, WY14643.
Thus although the dose response curve of HQ was shifted to the left
20 compared to WY14643, the ECs, for HQ and WY14643 were comparable
being 20 x 10° g/mL and 4 x 10°® g/mL respectively. Thus HQ ethanolic
extract is also a bona-fide activator of PPARa. and therefore can be used in
the treatment of PPARa-mediated conditions. Based on Fig 1B, effective
doses of HQ should result in 1 to 1000 x 10 g/mL of HQ in plasma to
25 observe a therapeutic effect. Assuming 100% absorption in an adult human
with a normal blood volume of 5 L, doses of 5 to 5000 x 10 g of HQ would be
required for a therapeutic effect. Thus HQ can be used to treat conditions
mediated by PPARw like dyslipidaemia, atherosclerosis, coronary heart
disease and obesity.
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extract was prepa ed wi th et hanol and assayed as

degepfagb% cpHP that act directly or indirectly on sites other than the
ligand-binding pocket of the LBD. This ability of HQ extract to increase the
activity of PPARy drugs can be used to boost the effects of these drugs,
thereby increasing their effectiveness and allowing lower and less toxic

dosages to be used.

Table 2: PPARYy activity of ciglitazone, HQ and ciglitazone/HQ combination.

Data is expressed as a percentage of maximal ciglitazone activity.

Luciferase activity + SEM (% ciglitazone 10 x 10° M)
Concentration | Ciglitazone alone | HQ extract alone | HQ extract +
(x10° g/mL) ciglitazone 10 x 10°
M

0.0 8.54 +1.08 6.72 £ 0.11 100 £ 2.91

0.1 15.4 £ 0.81 ND ND

0.3 21.7 +£1.52 ND ND

1.0 55.3 £7.99 8.83 £ 0.54 107 £ 9.88

3.0 100 £6.13 9.23 + 0.87 139 + 2.81

10.0 ND 12.2 + 0.67 168 + 8.13

30.0 ND 23.0+1.19 172 £2.45

100.0 ND 52.1 £ 3.03 236 +3.70

300.0 ND 99.4 + 6.69 442 + 30.7

ND:Not Determined
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Maxi mal PPARg activity was observed at 3 x "6 g/ nL or
10 x 10"6 Mof ciglitazone. n conparison HQ extract
was able to stinulate PPARg acagvity maxinmally at a
dose of 300 x 10 6 g/nL. HQ was al so able to dose
dependently increase PPARg activity of saturating
doses of ciglitazone. The PPARg activity of
ciglitazone and HQ was 450% hi gher than that observed
with ciglitazone al one at saturating doses. This

i ndi cates that HQ extract contains conmpounds that act
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vector (Promega).

ERa and ERP activity were assayed using plasmids encoding either ERa or
ERB, co-transfected with the ERE-LUC reporter gene. To assay estrogen
receptor agonist activity, HelLa cells were transiently co-transfected with two
plasmids (Tcherepanova et al., 2000) using Lipofectamine. The first plasmid
comprised DNA encoding human estrogen receptor (either ERa or ERB), and
the second plasmid comprised an estrogen-driven reporter system
comprising: a luciferase reporter gene (LUC) whose transcription is under the
control of upstream regulatory elements comprising 4 copies of the vitelogenin
estrogen response element (ERE) cloned into the Mouse Mammary Tumor
Virus (MMTV) promoter (the full néme of the reporter system being ‘MMTV-
ERE-LUC’).

AR, PR, GR and ERa and ERp activities were determined by comparing
luciferase activity in test cells with control cells exposed to vehicle (i.e. ethanol
or methanol) only, analogous to the determination of PPAR activity as
described in-the previous examples. HQ extract displayed strong ERp activity,
resulting in a maximal 68-fold increase (comparable to 200% maximal activity

of estradiol) in ERp activity at a dose of 300 x10®g/mL. HQ extract also
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progesterone, 1 x 10"°M; (3) hydrocortisone, 1 x 10°M or (4) Estradiol 1 x 10°
M to test for inhibitory or synergistic effect on (1) AR, (2) PR, (3) GR or (4)

ER reporter gene systems respectively, as described in the previous
examples.

Although HQ extract did not have any agonist action on AR, PR and GR
reporter gene assays, the extract significantly augmented the activity of
saturating doses of dihydrotestosterone, progesterone and hydrocortisone on
the corresponding reporter gene assays (Table 3). Thus HQ dose-
dependently doubled the activity of DHT and hydrocortisone on AR and GR
respectively. It also increased the activity of progesterone by 1 40%.

HQ extract was able to increase the action of androgens, progestogens and
hydrocortisone even though the hormones are at saturating doses. This
property of HQ can be used to augment the endogenous or exogenous
actions of androgens, progestogens and glucocorticoids to treat conditions
requiring an augmentation of activity by these receptors. Examples of
conditions requiring an augmentation of activity by androgens are male

infertility, chronic bone and muscle mass loss, geriatric andropause, androgen
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1899¢h & HystimASdmpBUnESOwith4s#ERZIPPARY activity were detected at
indicated concentrations mainly in the highly non-polar hexane and DCM
fractions, with lesser activity observed in the chloroform fraction, and minimal
activity with ethanol. Referring to Table 4 and Fig 1, HQ ethanolic extracts at
concentrations 1 to 30 ug/mbL had very minimal activity but significant activity
was observed at 300 pg/mL (Table 4).

The hexane, DCM and chloroform fractions are also enriched for compounds
with PPARa activity (Table 5). Maximal activity was observed at a dose of 30
x 10 g/mi, where PPARy and PPARw activities were increased by 16- and 8-
fold respectively, i.e. both hexane and DCM extracts exhibited a 16-fold on
PPARy and 8-fold on PPARa. PPARG and PPARYy bioactive fractions can also
be extracted using water by soxhlet extraction but for duration of 16 hours.
The water extract dose-dependently increased PPARy activity reaching a
maximal 18-fold stimulation at a dose of 8 x 107 g/ml (Table 6). Thus the
dose-response curve for the water extract was shifted to the right with respect
to hexane, DCM and chloroform fractions, indicating that the water extract
contained a lesser concentration of the active compounds.
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15 concentrations in HQ exiracts were analysed using Liquid Chromatography-
Mass Spectrometry-Mass spectrometry (LC-MS-MS) (Table 7) and both
compounds were found to be highest in HQ DCM extracts. Further, it can be
derived (based on data in Tables 4-7) that the hexane extract was enriched

with formononetin and calycosin. For example, the highest concentration of

20 calycosin was found in DCM extract (Table 7) and this extract was also very
active (ECso of 15, as seen in Table 4). Since the hexane extract is also

active, it was concluded that calycosin was found in high concentrations in the
extract.

Thus HQ hexane, DCM and chloroform extracts are activators of PPARy and
25  therefore can be used in the treatment of PPARy-mediated conditions. Based
on Table 4, doses of HQ hexane or chloroform extract resulting in 1 to 30 x
10® g/mL of HQ in plasma indicate to have a therapeutic effect. Considering
100% absorption in an adult human with a normal blood volume of 5 L, doses

of 5 to 150 x 10 g of HQ hexane or chloroform extract is required for a
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15 solvents; at indicated concentrations
Solvent used to | PPARy activity (fold increase over vehicle *SE)
prepare extract
Concentration of extract (x1 0°g/mL)
1 3 10 30 ECs
(x10° g/mL)

Hexane 1.15+£0.15 | 2.68+0.12 | 5.00+0.32 | 16.4+1.55 15
Dichloromethane | 1.00£0.04 | 2.67+0.36 | 4.1320.35 | 15.9¢1 .41 15
Chloroform 1.00+0.08 | 0.92+0.09 | 2.07+0.18 | 3.43+0.57 30

Ethanol ND ND 1.36+0.05 | 1.75+0.51 105

ND: Not Determined
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we@ alogosrey was found in high concentrations i nP€TI8G2004/000387

5

extract. Thus HQ hexane, DCM and chl orof orm extracts

are activators of PPARg and therefore can be used in

the treatnent of PPARg- nedi at eoLf condi ti ons. Based on

Tabl e 4, doses of HQ hexane or @hl or of or m ext r act

resulting in 1 to 30 x 10 6 g/nL of HQ in plasma

indicate to have a therapeutic effect. Considering

100% absorption in an adult human with a normal bl ood

vollahle &f %Al,?ocdwb/sﬁycﬁf HQ exttadds ohtsing@dgbyfexti@ctienx avith various
or _chloroform.extract is required for aclinical

ef §§Ig?8trs1-ﬁgp%)gcggﬁoggeug@tdpq}so treat conditions

medi ated by PPARg |ike di abetes, polycystic ovarian

di seeent ceederto aPRIARD BERIGTFORIiNcrERWEIveflV &fA8 @sEf
hexemeare BAxadnd chl or of orm extracts were al so
activators of PPARConcRsatratioh diexsasiixiofighalhl e 5, PPARa
activity was first_observed at a dose 1 x 10 6 g/ ni,

rijsing to a peak at 30 x 10 & g/ nL Ther efjor e, 30 ECso

effective doses of HQ hexjane or ghl orof orjm extract

result in 1to 30 x 6 g/nL of HQ|in plasma to obserlvé10°g/mL)

a t-herapeutic efflect Considerind 100% absor Dtl on iin

an a1 huran wi ft h0%023r Ink4<8118 P G2aP diRd Bofo:8.27, |6
r

doses—ef—5 aln for a

L PPRARA i leA Av Hdaaem 2o
L \= 5

t
y%@&P??ci%g 'ggla‘r?oo_u%gg’éi ty.100
i &

of—5-+6150 x—=3 of HO. is |

t NP IR Fs el OGS |HORARO Y A2d | P Geade |

condiang ediatedhiy

atlheroscl erosi s, corona
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Tatigendt FPARY gttty of i extiragt sapttarnsdgby
extraction with various so'}' vents;| at 'ng' caA[7lc§g"28 100
C ONSEVH: balehRiAsg SOl Vent used to PPARg actT vity—(fof

i ncrease over vehicle SE) prepare extract

Table 6: PPARy and PPARa activity of HQ extracts obtained by extraction
with Water; at indicated concentrations

Concentration of PPAR activity (fold increase over vehicle £SE)
extract (x10°g/mL)
PPARYy PPARx
0.0 1.00 i 0.07 1.00 £ 0.19
0.5 3.37 £ 0.49 2.54 +0.21
1.0 4.31+0.26 6.97 £ 0.14
20 6.78 £ 0.42 10.5 £ 0.33
4.0 8.94+1.26 15.4 £ 2.43
.| 8.0 18.56 +2.39 29.9 + 3.81
ECso (x10™ g/mL) 4000 4000




Concentration of extract (x10" g/m) 1 3 10 30 ECso
(x1 0 6 g/nL) Hexane 1.150.15 2.680.12 5.000. 32

w@ 200425524 15 Di chl or onet hane . 00+0. 04 2. 670. 36PAT/8GDOEB00387

5

10

15

20

15.91.41 15 Chlorof orm 1. 000. 08 0.920.09 2.07+0. 18
3.430.57 30 Ethanol ND ND 1.360.05 1.750.51 105 ND:
Not Determ nedTable 5: PPARa ac&%vi ty of HQ extracts
obtai ned by extraction with varrous sol vents; at

i ndi cated concentrations Solvent used to PPARa
activity (fold increase over vehicle SE) prepare

t t p?_ncentrati,on of extract (x10" g/m) 1 3 10 30 '
E)c(: fa@‘i‘s g/MAMnoneRsHe andeealycosin Qcmeotr@goas zsyo,cms-ms analysis
6.760.27 6 Dichloromethane 1.000.05 1.72+0.06 3.670.15

8. 9&2nkat 1Lisédl aoqf OF M 1. 000G ehirdfich (40 gt 025
3. (pBepate dxactt harjol ND ND 2. 180. 10 2. 470@ 100 ND:

Not Determ ned Tahl e GFdTHREnetd PPRRA actdafjdo¥indl
extlracts obtained by extraction with Water; at

i ndiDichtosamedine ent r|dtd5ons Concentr at { 0850f PPAR
activity (fold increase agver vehicle SE) extract (x10

g/ MEMRBPARy PPARA 1-38 0.31
Water 0.63 0.05

Example 8: Methods for fractionation and isolation _of PPAR active

compound(s)

Bioassay-guided fractionation was performed to identify the bioactive
compound(s). PPAR activity was assayed as described in Example 1. Dried
roots of Astragalus membranaceus (~8 Kg) were milled into small pieces and
then extracted with DCM. The extract was dried at 40°C under vacuum to give
an oily brown-colour extract (~90g). 10g of the DCM extract was dry packed
with 15g of silica gel (LiChroprep Si 60 40~63 pm) and applied onto the top of
a Medium Pressure Liquid Chromatography glass column packed under
pressure with 350g silica gel (LiChroprep Si 60 15~25 um). The column was
successively eluted using mixtures of Hexane and Acetone with increasing
polarity as follows: 99:1, 98:2, 97:3,...,90:10, 80:20,...,10:90, 0:100, and in the
end washed with methanol. Among the 37 fractions collected by the MPLC
system, Compound | and Compound Il were obtained from fraction 19 (70:30;
Hexane:Acetone) (72.2 mg) and 29 (60:40; Hexane:Acetone) (26.3 mg),
respectively. Thus this is an effective method for obtaining fractions that are

enriched for Compound | and Compound 11



0.0 1.00 0.07 1.00 0.19 0.5 3.37 0.49 2.54 0.21
1.0 4.31 0.26 6.97 + 0.14 2.0 6.78 0.42 10.5 0.33
wWa2®5858844 1.26 15.4 2.43 8.0 18.5 2.39 29. 9pCBSG8H0EW0387
(Xi g/nmL) 4000 4000Table 7: Fornononetin and Cal ycosin
Concentrations by LC-M5-MS anal ysis Sol vent used to
Concentration (x10 g/g) prepareggextract Formononetin
Cal ycosi n Di chl oronet hane 1. 55‘&) 55 Ethanol 1.38 0.31
Water 0.63 0.05 Exanple 8. Methods for fractionation
and isol ation of PPAR active conpound(s)
Blssa-_|edfra rformed to
i dert R ke BHSUE o gUDPOUBDAR activity was
assayed as descri bed in Exanpl e . Dried roots of

AstCargpbuRd Ne WasaBBEsesd (asSflKQ)wHﬁé %é@dlé@%ﬁﬁ‘t@ m8®hy point of
pi eces and then extracted with DCM The extract was

dr i2od ~20840> dHegxase/Argienan t B’ugtwanakysm Hging reverse-phase HPLC

o M5O R 1638 Gurdetls IV sl SKhE 3P by 268.0729,

560 céfAsitern \B/lt}a@dn@%&w@rdfd?mu‘lb bh@: EARCU AhMRGs lebfmthe "H and 3C

Pressure Liquid Chromatogra ass col um Jpacked

dN:M pYREsdiar @ww%ﬂ%@igar@p{)ertsacg@en{nwlmf@mﬁ i 4disubstitued

e ively_ el uted usin
m x ur ggﬁgf ! %(%% %E@égﬁ@ﬁ?ha %%E?rggs{i"sl‘]& glngle peak at the
lowest field; H-6 (8 6.92) coupling with both H-5 (§ 5, d) and H-8 ( § 6.85, d),
appeared as a typical dd peak (J= 8.8, 2.35 Hz). The highly structural

10 symmetry of B ring caused the signals of H-3’ and 5’ to resonate as one group
of multiple peaks (5 6.96) in the low field, followed by those of H-2’ and H-6’ (&
7.50, m). In the high field, the methyl of 4'-OCHj; showed a sharp single peak
at § 3.79. The "3C-NMR spectral daté (in ppm) are as follows: C2-153.0, C3-
124.3, C4-174.6, C5-127.2, C6-115.4, C7-163.0, C8-102.1, C9-157.5, C10-

15 1164, C1°-123.1, C2-130.0, C3-113.6, C4-158.9, C5-113.6, C6-130.0,
OCH3-55, which are identical to those of the reference (Carbon-13 NMR of
Flavonoids, by P.K. Agrawal). According to the above analysis, the structure
of Compound | can be determined as 7-Hydroxy-4’-methoxyisoflavone, which
is a known phytoestrogen, named as formononetin.

20
The structure of formononetin is:

O'

HO

OMe
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polarity as follows: 99:1 , 98:2, 97:3,...,90: 10,
80:20 10:90, 0:100, and in the end washed wth

woredohassok4 Anong the 37 fractions coll ected byPE€TIeGNBL@0387
system Conpound and Conpound Il were obtained from
fraction 19 (70:30; Hexane: Acetone) (72.2 ng) and 29
(60: 40; Hexane: Acetone) (26.3 , respectively. Thus
this is an effective nethod for obtaining fractions
that are enriched for Conpound and Compound |1 . Exanpl e
9: Structure elucidations of conmpound Conpound | was

obtai ned a f'ne mhlte needles with a melting point of

= = ;.*»on eWPRHANYK| s usi ng

rever se- phase HPLC [ nd| cated that it is >99% pure. Its

HREDMp@bﬁM@ﬂWbB%b&%eétas%ﬁ g o??{t—ﬁile % Oastg%ﬁneﬁmg point at

a nol ecul ar formul a of
e?e‘i r@@h@m@r&x&m@/AMoae) e‘kmaiws afhitsiHRE NS ({15 frﬂi 284.0685)

b f t
gl BURLIAES, ARRLENESE, B L yMRLBESE T i
5 dtB 9 2that oo b H /
e u om0 0 s o
Hz)C a eﬂ$%plg,er§tqau§hlﬂﬁéqf isgfiaveneybuifthe sigmas od Bseng were quite

m‘%itlfféprgg?‘trégﬁ{ho?g?tg fggﬁorq’on%tﬁe hl(Ta gn n&)H 3@& $€ﬁeqt&;\‘§ggwuse of the
t hesibstitlitioh 7 emal nhbig —OH] @;rcﬁfb td Bﬂmg!ﬁﬂé‘%’crﬂbﬁﬁal symmetry was

field nmet hyl of 4'-0OCH 3 showed a sharp single
pe&RMYP etpegaﬁg apRerdingiRSeRE: thraiond signglsn r@mr)atadeto different

108S PB%Elbﬁf@’sf&%@Sgi 9&%00%23-% gﬁéﬁp@e’a&%as ﬁgm@d d peak in

G 1L el CToHSA8d by % hibhy. 6 ,
a0 0 g ad by (A8 highd: ﬁ'ﬁ?ﬁegg'gﬁglst 9%k He at 6

th@ %f%‘?"é‘ﬁ@éec( withoihe: reSenamre other| ﬁ/-NM)IRoEpedMaI Iaata (in ppm) are

SR ned ROl 2R ko i a5, B5127.1, co1153,

7- BYdtesy; c&nezlmmsa?@wmmw‘n ,CO1L523 3K 16.3, C3'-146.0,

phyt o oge naned as f or mononet i n.
15 &4 ?317 615 112.0, C6'-119.6, OCH;3-55.6. Finally, the structure of

Compound Il was characterized as 3',7- Dihydroxy-4'- methoxyisoflavone,

which is also a known compound, named as calycosin.

The structure of calycosin is:

20 Example 11: Agonistic action of formononetin on PPARy and PPARa, and
ERa and ERB

The bioassay was performed as that described in the previous examples.
Formononetin was diluted in dimethylsulfoxide (DMSO) and tested at



The structure of fornononetin is: OwveExanple 10:

Structure elucidations of conpound Il Conpound Il was
wo@bioaossse as | ong white needles with a | ower neCT/SGLH04/000387
poi nt at 251-252 C (Hexane/ Acetone). Analysis of its

SCO'BPﬁ Byl 566N

HREIMS ([M mz 284.0685) indicated the nol ecul ar

formula was CH O, which had o nmore "O' atom t han

that of fornononetin. The H, C NMR spectra al so showed

the characteristic chemcal shifts of isoflavone, but

the signals of B ring were quite different fromthose

of for etl t he H pectru becaus of the

su &ncgﬁﬁggqpsof ’OHQ We érgﬁ?}‘ ?ognpnﬁ)&e hglsplayed strong
St reéfeinist ab ctRNBER yjivh V@RQCQERB'DMRP%OGWAIQW%% resence of
sone proton signals resonated to different positi sp

n d@tracpmonaqnzres(.nltéd On ad]7-feid In@Base Icc&pp&mbdmj tcamaexlmal activity of

ov eI e 2T e

%u%c Mty,_":_lt5a %&epﬁa lo%p?d?% X34 g/ml Formononetln
(in ppm "are deterl{ln E %| uﬂ“rnﬁﬁ %gﬁ%irﬁ%l #8-fld increase

@{&Mparamﬁ{dMO% n@aﬂc@?aéﬂwty@‘ Eétfacﬂol)@?-alﬁ&dof 30 x10°g/ml.

C8- ]f 4, Cl10-116,4, Cl1'-123.3, C2'-116.3,
1th4%ctbnty@{ oirngngne’r@;on 1the o@herc@ce@’gggs @re@g_ﬂessmb@d in Table

Fi mal

o ;8? g‘é(léreerﬁs'zégdﬁaf;d{'@ﬁrﬁﬁr@a%% @W@Hﬁ% éétle?%ompared to cells exposed

metib orpickodhiyv dhes fmhnohomestlrallnsceaeldqumeBMRoc activities by

R TES % S RE s LBl o bl Bihensigin voul bo
B Py 0 TN A s i

15

wasleficientied mmh@lanﬁmtwb‘sﬂhlefséxemté%@ and tested
atconcentrati ons 3, 10 and 30 x10 g/rnL Forrmnoneti n
agoni st act|V|t|es with

q d_stron ERb,
Z’Dﬂg %%d Fppagnanetin as ginagaiist fer PPARy and PPARoc and ER

Concgntration Luciferase activity (Fold increase over vehicle + SE)
(10” g/mL)

PPARYy PPARu ERa ERpP
0 1.00 £ 0.07 1.00 + 0.09 1.00 £ 0.03 1.00 £ 0.02
1 211 +£0.31 3.12 £ 0.01 ND ND
3 1.30£0.18 | 2.97+0.55 5.99 + 0.53 62.7 £ 8.66
10 548 +1.30 | 4.24+0.01 115+ 3.17 89.4 £295
30 6.96 + 0.07 104 £0.7 16.8 + 1.20 131+24.0

ND: Not Determined

Example 12: Synerdistic action of formononetin on PPARy and PPARa, AR,

PR and ERa and ERB

HelLa cells were exposed to increasing concentrations of formononetin diluted
in DMSO in the presence of fixed concentrations of (1) pioglitazone, (30 x 10°




fornononetin resulted in a 17-fold increase _

(conparable to maxi mal activity of Estradiol) in ERa
W@esH5794 at a concentration of 30 x10 g/m - PCT/SG2004/000387

For mononetin al so displayed strong ERb activity,

resulting in a maxi mal 130-fold increase (conparable

to 400% maxi mal activity of Estr?dlol) at a dose of 30

x g/m. The activity of for monofietin on the ot her

receptors are as described in Table , expressed as

fold increase in Iuciferase activity conpared to cells

exposed _tqQ vehicle on Thus fornononetin increased

PPAM (8hd/VhfﬁAﬁé3a63C?m1| G dMly(3) pdihydetestnaterone old x 109M; (4)

TSR ) T T O o v o
d| s9askistitseffadtaired )\mmRs:i e(le) FIFR OB IAR L (3§ P@tdr\/(55 ER reporter

of these receptors. Table 8: Fornononetin as
ag SN Syt MPERRRRGEVePHARse conteniations aie mttherplateau of dose-

> LSRR el SR8 ALPNS o Sol of e

1. GeporterOgerie GBsafs Oavk Bedn des3iibdd iR a&d@écﬂ?ﬁéd\'% $he previous
130 0,18 2.97 0.55 5.99 0.53 62.7 8.66 10 5.4

1. 85aMP¥E. 0.01 11.5 3.17 89.4 29.5 30 6. 96 007
104 0.7 16.8 1.20 131 24.0 ND: Not Determned

i t
CCaIRhSedCy BOTOREIAS! B RSP oy,

ex giwddotestdsteroaas pragesteroest ard Estradiol ohothebPPARG, MR, PR and
ed in DVMSO in the presence of fixed
coh&hﬂ’?%@’l tengeBe assaysi myppectyelye(Tabd SQJ\/pThu@zjormononetm was

\'\’/lwé?%'l% éﬁ%@z&%n‘}@ mcFé’QsedfhléyéjcftQ/H?%tf ?r?éﬁﬁ'n%?gbses of il-"(I}’AR agonist

by 4.4-fold, AR agonist by 2-fold, PR agonist by 1.8-fold, and ERa. by 3.2-fold.

In contrast, the PPARYy activity of formononetin (at doses ranging from 3 to 30

x10°g/mL) when added to pioglitazone (30 x10°M) was no different than that

15  observed with pioglitazone alone. In addition, the ERB activity of

formononetin (at doses ranging from 1 to 30 x1O'Gg/mL) when added to

estradiol (1 x10°M) exhibited its own potent estrogenic activity. Thus

formononetin, at doses ranging from 1 to 30 x10°g/mL, did not inhibit or

augment the activity of estradiol alone. Those skilled in the art will realize that

20 this novel augmentative ability of formononetin can be utilized to boost the

effects of endogenous or exogenous androgens, estrogens, progestogens

and PPARa ligands in diseases due to deficiency in these hormones. It can

also be used to augment the effects of these hormones in normal people
where such boosting effects are desired.
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ERB / Estradiol 33.0x352 [862+735 |113+14.2 110+ 13.7

(1 x10°M)

Example 13: Agonistic action of calycosin on PPARy, ERa. and ERB

Bioassays were performed as that described in the previous examples.
in dimethylsulfoxide (DMSQO) and tested at
concentrations of 3, 10 and 30 x10%g/mL. Calycosin displayed strong PPARy

Calycosin was diluted

activity resulting in a maximal 40-fold (comparable to 50% maximal activity of

pioglitazone on PPARy) at a concentration of 30 x10°g/ml. In addition,

calycosin also exhibit ERa. agonistic activity, resulting in a maximal 20-fold

increase (comparable to 50% maximal activity of Estradiol on ERa) at a

concentration of 30 x10°g/ml. Similarly, at a concentration of 30 x108g/ml,




Luciferase activity Fornmononetin concentration (10
g/m.) (Fold over vehicle SE) 0 0.3 1 3 PPAR / Wr14643

wQ@2009/0537282 35.6 2.63 43.7 2.60 66.0 + 3.21 ¥GOSGH004/000387
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10

15

20

25

Luci ferase activity Fornononetin concentration (10"

g/m.) (Fold over vehicle SE) 0 3 10 30 PR/

Progest erone 364 65.3 654 120 §§4 65.6 618 44.7 (10

x 10 M ERa / Estradiol 17.6 3.74 55.5 4.62 52.8

4.72 47.3 10.7 (1 x10" M ERb / Estradiol 33.0 3.52

86.2 7.35 113 14.2 110 13.7 (1 x10" M Exanple 13:

Agoni stic action of calycaosin on PPARg, ERg and ERb.

Bi FRMCRAIN Wisklayed r sirae@ BRBt pativitvesiesllisg im a hmaximal 100-fold

S A LR el sl i o). T
of chlycdddirnban 3@ uekd 1/ iﬁbréé%bmﬁR?,ngq?&wgﬁgsé&R/ﬂ%s in diseases

PPARg activity resulting in a maxi . _ (

( cABSaciaeed with seficienciasaln ?lce bautmty aff/ mleegl mﬁﬁf@b ?])tnis also a
PP t. a concentratian o “g . n additi ,
caf%%w nn&f étoacéyﬁfenﬁa%h%ﬁﬁo'ggéﬁpgﬁ@- activity,

resulting in a maxi mal 20-fold increase (conparable to

50% maxi mal activity of Estradiol on ERa) at a

concentration of 30 x10 g/m. Simlarly, at a

concentration of 30 x10 g/ m, cal ycosin displayed
st Ea@gnpRGl 4 Synargistic rastiont afrigalynosin max PRAIR Y 80d fRPAR., AR, PR

i ngr ﬁ(co rable to 400% maxi mal activity of
Esté\nﬁerfj—‘—aél&%@. Thus cal ycosin can be used to
i ncrease PPARg , ERa and ERb activities in diseases

Cells were exposed to increasing concentrations of calycosin diluted in DMSO

in the presence of fixed concentrations of (1) pioglitazone, (30 x10°M); (2)
WY14643 (30 x10°M); (3) dihydrotestosterone, 1 x10°M; (4) progesterone,
10 x10°M; or (5) estradiol (1 x10°M) to test for inhibitory or synergistic effect
on (1) PPARy, (2) PPARa, (3) AR, (4) PR, or (5) ER reporter gene systems
respectively, as described in the previous examples.

Unexpectedly, calycosin augmented the activity of pioglitazone, WY14643,
dihydrotestosterone, progesterone and estradiol on the PPARy, PPARa, AR,
PR and ERa reporter gene assays ‘respectively (Table 10). These
concentrations are at the plateau of dose-response curves observed with the
respective receptors. Thus calycosin was able to synergize and increase the
activity of maximal doses of PPARy agonist by 3-fold, PPARo. agonist by 1.8-
fold, AR agonist by 5.8-fold, PR agonist by 1.8-fold, and ERa. by 2.9-fold. The
effect of calycosin on ERB activity was additive at concentrations ranging from
1 to 30 x10°°g/mL, increasing the effect of estradiol (1 x10°°M) due to its own
potent estrogenic activity. Those skilled in the art will realize that this novel
augmentative ability of calycosin can be utilized to boost the effects of
endogenous or exogenous PPARa and PPARy , ligands, androgens,

estrogens, and progestogens in diseases due to deficiency in these



associated with deficiencies in the activity of these

receptors. t is also a SERMsince it activates ERb
worees/0s3tan ERa. Exanpl e 14: Synergi stic acti onP@f/SG2004/000387

Cal vcosin on PPARg and PPARa AR PR and ERg and ERb.

Cell s were exposed to increasing concentrations of

calycosin diluted in DMSO in thg,presence of fixed

concentrations of (1) pioglitazone, (30 x10 M; (2)
Wr14643 (30 x10 M; (3) dihydrotestosterone, 1 x10 M
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the activity of pioglitazone, W(14643,
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PPARg, PPARa, AR, PR and ERa reporter gene assays
T 16 SHrieHRUE Hebin ACEA S0 P 0BRER AR PRipfhER reporter
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-Example 15: Agonistic action of daidzein on PPARY. PPARa, ERa and ERB

Bioassays were performed as that described in previous examples. Daidzein

was diluted in dimethylsulfoxide (DMSO) and tested at concentrations of 5, 10

10 and 20 x10%g/mL. Daidzein displayed PPARYy activity resulting in a maximal




Tabl e 10: Synergistic effects of calycosin on PPAR
AR, PR and ER reporter gene systens Luciferase
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PP’?‘n 31 maximal 29-fold increase (comparable to 200% maximal activity of
Estradiol on ER). Thus daidzein can be used to increase PPARa and v, ERa
and ERP activities in diseases associated with deficiencies in the activity of

these receptors. It is also a SERM since it activates ERp more than ERa.

Example 16: Synergistic action of Daidzein on PPAR«., AR and PR

HelLa cells were exposed to increasing concentrations of daidzein diluted in
DMSO in the presence of fixed concentrations of (1) pioglitazone, (30 x10°M);
(2) WY14643 (30 x10°M); (3) dihydrotestosterone, 1 x1 0°M; (4)
progesterone, 100 x10°M; or (5) estradiol (1 x10°M) to test for inhibitory or
synergistic effect on (1) PPARYy, (2) PPARq, (3) AR, (4) PR, or (5) ER reporter

gene systems respectively, as described in Examples 1 and 4.

Unexpectedly, daidzein augmented the activity of WY14643,
dihydrotestosterone, progesterone on the PPARa, AR and PR reporter gene
assays respectively (Table 11). These concentrations are at the plateau of
dose-response curves observed with the respective receptors. Thus calycosin
was able to synergize and increase the activity of maximal doses of PPARa:.
agonist by 7-fold, AR agonist by 3-fold and PR agonist by 3-fold. Those skilled
in the art will realize that this novel augmentative ability of daidzein can be

utilized to boost the effects of endogenous or exogenous PPARa ligands,
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Example 17: Synerqistic action of Genistein on AR and other steroid receptors

To measure the effects of genistein on liganded-AR activity, Hel.a cells were
exposed to increasing concentrations of genistein diluted in ethanol in the
absence or presence of fixed concentrations of dihydrotestosterone, (10 x10
®M) (Figure 2A). Concentrations of dihydrotestosterone above 3 x10°M
results in maximal androgenic action and a plateau in the dose-response
curve. Cells were also exposed to increasing concentrations of
dihydrotestosterone in the absence, or presence, of fixed concentrations of
genistein (3 x10°M) (Figure 2B). Androgenic activity was measured with an
AR-driven reporter gene assay as described in Example 5. Although genistein




nor mal peopl e where such boosting effects are desired.
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cofSERPRRS. 3P Hrogesipgens. i his reve eugmazhkailve ability of genistein, a
commonly consumed soy isoflavone, can be used to boost the effects of

endogenous or exogenous PPARa and PPARy ligands, androgens,

15 estrogens, and progestogens in diseases due to deficiency in these
hormones. It can also be used to augment the effects of these hormones in
normal people where such boosting effects are desired.

Example 18: Effect of the PPARy antagonist, GW9662, on the synergistic
20  action of extracts and compounds from HQ.

Since the synergistic effects of extracts and compounds from HQ were not
due to increased expression of steroid receptors, we performed experiments
to determine if these effects were mediated through their ligand binding
pocket. GW9662 is a mixed agonist/ antagonist which binds irreversibly to the
25 ligand binding pocket of PPAR (Leesnitzer et al, 2002). On its own, GW9662
displayed weak PPARy agonistic activity (Table 12). As expected, the
presence of GW9662, at doses above 1 x 10°M, inhibited the PPARYy effects

of pioglitazone in a dose-dependent manner. Unexpectedly, the presence of
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Table 13: Effect of increasing doses of GW9662 on PPARYy activities of fixed
doses of HQ extracts, formononetin and genistein. PPAR activity was
measured as described in Example 1.

Luciferase activity (Fold + SE)

Concentration HQ Water HQ DCM extract | Formononetin Genistein
of GW9662 extract

10 (8 x 10°gimL) (50 x 10°°g/mL) (10 x 10°° M) (10 x 10° M)
0 28.8 + 3.92 15.1 £ 0.76 478 £0.184 7.37 £ 0.128

0.3 43.7 £9.97 61.2 +6.86 91.5+£1.54 93.6 £2.47

1 73.1+13.2 56.1+2.54 . 106 + 8.28 83.9+4.37

3 442 +7.93 62.2+1.73 94.4 +3.24 82.5 +2.63

10 61.5+28.3 55.0 + 4.01 69.1 £ 0.575 67.4 +1.52

30 20.4 + 3.54 30.8 = 1.44 448 £ 1.10 39.5 £ 0.403
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extracts, fornononetin and genistein. PPAR activity
was neasured as described in Exanple 1. Luciferase
activity (Fold SE) Concentrati@e? HQ Wat er HQ DCM
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2. $4BL At¥g 83.9 4.37 3 44.2 7.93 62.2 1.73
94.4 3.24 82.5 2.63 10 61.5 28.3 55.0 4.01 69.1
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Astragal us nenbranaceus (HQ) and a non-aqueous

exyr aHe onfisdsifslofSclBRALS aRARYScéiising at least one flavonoid

compound.

5. The composition of claims 3-4, wherein the compos'ition is a
pharmaceutical or dietary supplement composition for the treatment of
steroid/nuclear (s/n) receptor-mediated physiological conditions.

6. The composition of claim 5, wherein the s/n receptor-mediated
physiological condition is PPAR-mediated disease and is diabetes, cancer,
polycystic ovarian disease, inﬂammatory bowel disease, dyslipidaemia,

atherosclerosis, coronary heart disease or obesity.

7. The composition of claims 3-6, further comprising at least one

pharmaceutically acceptable carrier and/or diluent.

8. The composition of claims 3-7, wherein the extract comprises an effective
amount of 1 to 1000 pg/mL of extract for the treatment of PPARy-mediated
physiological conditions.



provi ded that the HQ extract is not an ethanol or
but anol HQ extract 2. The extract of claim1l, wherein
wo b@spsireact is enriched in steroid/ nucl ear (sP@/SG2004/000387
receptors bioactives. 3. A conposition conprising the
extract of clainms 1-2. 4. The conposition of claimS3,
further conprising at |east oneghl avonoi d conpound. 5.
The conposition of clains 3-4, erein the conposition
is a pharnmaceutical or dietary suppl enment conposition
for the treatment of steroid/nuclear (s/n)
rec - nedi at. i.0l ogical con tions The
n%pg'%F %C}mg?sﬁpla%%@a n’\,ghig eivhersin byerextract comprises an effec’uve
r eceptaﬁroum@f atig Y ' -
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pol yc?QW'@QS}mlC@ﬁdleQ@ase i nfl ammat ory bowel
di sease, dyslipidaem a, atherosclerosis, coronary
heart di sease or obesity. 7. The conposition of clains
53- 610.Thet tempositioni ¢ clgingé 3-8a6hefsIA tﬁ@%cﬁ?ﬂ%@gﬁtnbﬁ%l é/resent in a
accep%ﬁqﬁ;{;e carrier and/or diluent. . The conposi ti
of cl Preduct QRRPEIAGEhe extract conprises an
effective amount of 1 to 000 ng/niL of extract for the
treat ment of PPARg- nedi at ed physi ol ogi cal
corfdi. The mengpositien céngtmisist BoiD, afherei e 3o fpd@hl%ifneisnpresent in a
the extract c ses an ef ectlve amount of 1 to
g/ m.© %‘?‘”b%{ﬂag%‘*éget RAd; Wasrein fe FrackpgRAnaldiest inatructions for
10physi gt®gi cal conditions. 10. The conposition of
clains 3-9, wherein the conposition is present in a
food product or beverage . The conposition of clains

the co on,is ent in a - .
#%r ci ghoégé WahEPa tﬂ‘?e?é rﬁCtt Eé Rale, i GRMpfiRiRg treating a
|nst rAstragdalgs f edembranaceus plant or part of the plant with hexane,
dichloromethane and/or chloroform.

15
13.A method for screening and/or discovering compounds or extracts capable
of augmenting or synergising the activity of ligands of steroid/nuclear
receptors comprising;
- contacting or mixing a compound or extract to a composition comprising
20 at least one ligand of steroid/nuclear receptors, and
- determining the augment or synergism of the activity of the ligand.
14.The method of claim 13, wherein the ligand is bound to a pocket of the
steroid/nuclear receptors and the compound or extract does not bind
25 specifically to the ligand-binding pocket of the steroid/nuclear receptor.

15. The method of claims 13-14, wherein the ligand is an endogenous
androgen, progestogen, glucocorticoid and/or a PPAR agonist.
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an et hanol or butanol HQ extract, for use i n nedi pi ne.
17. The extract of claim 16, V\,herel n the extract is

c e nucl /n) receptors
S%Sac:rlﬁ segi&r%gt E)TI)'hcg‘l’ll 1? 7 ofurtiiesi gempasitg, at uetbera flavonoid

conpeoRipogndt | east a flavonoid

19. The extract of claim 18, wherein the flavonoid is calycosin, formononetin,

genistein, afromorsin, biochanin A, coumestrol, odoratin, and/or daidzein.

20.Use of an extract of Astragalus membranaceus (HQ), wherein the extract
is selected from the group consisting of: a hexane extract of Astragalus
membranaceus (HQ); a dichloromethane  extract of Astragalus
membranaceus (HQ); a chloroform extract of Astragalus membranaceus
(HQ); and a non- -aqueous extract of Astragalus membranaceus (HQ)
provided that the HQ extract is not an ethanol or butanol HQ extract, for
the preparation of a pharmaceutical composition or a dietary supplement

composition for the treatment of steroid/nuclear (s/n) receptor-mediated
condition(s) in a subject.
21. The use of claim 20, wherein the composition further comprises at least
one flavonoid compound.



compound. 19. The extract of claim 18, wherein the
flavonoid is cal ycosin, fornononetin, genistein,
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dai dzein. 20. Use of an extract of Astragal us

menbr anaceus (HQ, wherein the extract is selected
fromthe group consisting of: aelg{exane extract of

Ast ragal us nenbranaceus (HQ ; a dichloromnethane
extract of Astragal us nmenbranaceus (HQ; a chloroform
extract of Astragal us nmenbranaceus (HQ; and a

non,aquequs_extract of Astragal us nmenbranaceus (HQ
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conposition for the treatnent of steroid/ nuclear (s/n)

receptof - i ated condidd on(s). i,n a subject. 21. The
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of claim 21, wherein the flavonoid 1s cal ycosin,

fornmononetin, genistein, afronorsin, biochanin A

co 0 0 ' L dai in. 23. ,The use. of

oF P ThEhse Al 23, fheRn e FEAR:mETited Gondition is PPARG-
physi ahdisir RRARpAetiaes bonditiGRAR- medi at ed condi ti on.

24. The use of claim 23, wherein the PPAR-nedi at ed

condition is PPARa- and/or PPARg-nedi at ed
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-medi ated di sease 1s pi d
at her dg@ipidammia, aiheoosuigrosisar tordhasasmarbisédse, obesity and/or
and/ or cance%r f colon. 26. The use of claim 24,
wher e W' CHETEBARY- nedi at ed condition is di abetes,
cancer, polycystic ovarian di sease and/or inflammatory
bowel disease.
26. The use of claim 24, wherein the PPARy-mediated condition is diabetes,

15 cancer, polycystic ovarian disease and/or inflammatory bowel disease.

27.The use of claims 20-26, wherein the subject is treated with 5 to 5000 mg
of extract for the treatment of PPAR-mediated conditions.

20  28. The use of claims 20-26, wherein a subject is treated with an effective

25

30

amount of 1 to 1000 pg/mL of extract for the treatment of PPAR-mediated
conditions.

29. Use of calycosin and/or formononetin, for the preparation of a
pharmaceutical composition or dietary supplement composition for the
treatment of steroid/nuclear (s/n) receptor-mediated condition(s), provided
that the treatment of cancer of prostate and breast is excluded.

30. The use of claim 29, wherein the steroid/nuclear (s/n) receptor-mediated
condition is PPAR-mediated condition.



27. The use of clains 20-26, wherein the subject is
treated with 5 to 5000 g of extract for the treatnent

wokooPPgIR4edi at ed conditi ons. 28. The use of CcPEI/862004/000387

20-26, wherein a subject is treated with an effective
amount of 1 to 1000 ng/nL of extract for the treatnent
of PPAR-nedi ated conditions. 29. Use of calycosin

and/ or fornmononetin, for the pr@éarat|on of a

phar maceuti cal conposition or dietary suppl enent
conposition for the treatnment of steroid/nuclear (s/n)
receptor-nedi ated condition(s), provided that the
treatment of cancer of prostate and breast is

exciud sg~O0f . cl ai m 29 erein the
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the _cgnposition is present in a food product or
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The use of at |east one of: an extract of Astragal us

meghr.anaceus f( ., and ,
e use of claims 29-33, wherein the composition is present in a food

product or beverage.

15 35. The use of claims 29-34, wherein the composition is present in a

commercial package, and wherein the package includes instructions for
use.

36.The use of at least one of:

20 an extract of Astragalus membranaceus (HQ); and

25
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a flavonoid compound; or a mixture thereof for the preparation of a
pharmaceutical or dietary supplement composition for augmenting or
synergising the activity of ligands of steroid/nuclear receptors.

37.The use of claim 36, wherein the augmenting and/or synergising is carried
out in vivo comprising administering to a subject an effective amount of an
extract of Astragalus membranaceus (HQ); and a flavonoid compound: or

a mixture thereof, in the presence of at least one ligand of steroid/nuclear
receptors.
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41.The use of claims 36-40, wherein the ligand is an anti-diabetic or
15 hypolipidaemic drug.

42.The use of claims 36-40, wherein the ligand is a hormone.

43.The use of claim 42, wherein the hormone is androgen, progestogen or
20 glucocorticoid.

44.The use of claims 37-43, wherein:

a) the ligand is androgen and the subject is or is not under disease or

condition of male infertility, chronic bone and muscle mass loss,
25 geriatric andropause, androgen insensitivity syndromes, klinefelter
syndrome or cryptorchidism;

b) the ligand is progestogen and the subject is or is not under disease
or condition of postmenopausal hormone replacement therapy,
female infertility, endometrial cancer, secondary amenorrhea,

30 functional uterine bleeding or menstrual disorders; or
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cryptorchidism b) the ligand is progestogen and the
subject is or is not under disease or condition of
post nenopausal hornone repl ac nt therapy, female
infertility, endonetri al cance(%;e secondary amenorr hea,
functional uterine bleeding or nenstrual disorders;
orc) the ligand is glucocorticoid and the subject is
or is not under disease or condition of autoimmune
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t he group consi sti ng of : a hexane extract of

Ast r agdiau P PARyrmaadieéed condiion(s).di chl or onret hane

48.The use of claim 47, wherein the PPARa-mediated disease is
dyslipidaemia, atherosclerosis, coronary heart disease, obesity and/or

cancer of colon.

49.The use of claim 47, wherein the PPARy-mediated condition is diabetes,

cancer, polycystic ovarian disease and/or inflammatory bowel disease.

50.A method for the treatment of s/n receptor-mediated physiological
conditions comprising administering to a subject an effective amount of at
least one extract selected from the group consisting of: |
a hexane extract of Astragalus membranaceus (HQ); a dichloromethane
extract of Astragalus membranaceus (HQ); a chloroform extract of
Astragalus membranaceus (HQ); and a non-aqueous extract of Astragalus
membranaceus provided that the HQ extract is not an ethanol or butanol
HQ extract.



extract of Astragal us nmenbranaceus (HQ; a chloroform
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woorvsaspIepus extract of Astragal us nenbr anaceuBCT/SG2004/000387
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provi ded that the HQ extract is not an ethanol or

but anol HQ extract.51. The nethod of claim50, wherein

the nmethod conprises treating the subject with 5 to

5000 g of extract for the tref8nent of PPARa-nedi ated
condition(s). 52. The method of claim50, wherein the

nmet hod conprises treating the subject with 5 to 5000

ng of extract for the treatnent of PPARg-nedi ated

cohdinel ométhdd 68.cldihe Stetwlaskedf thé amesttidl omﬁps@sés &ﬂé@tlng the

g SHOISE MBS 58.50000Tas sodr bl 1S Rt of BRMERmediated

'of RBAR&io ﬂﬁl ated condition(s). 54. The net hod of

cl ai m 50, erein the nethod conprises treating the
subject with 1 to 1000 ng of extract per nlL of bl ood
vol.die fethodeot olaimndéy, whemPARge nettxic dcomprises treating the

oA TRl I B Tt B i

caneenditipal(g)cystic ovarian di sease, and/or

i nfl ammat ory bowel disease. 56. The nethod of clains

51 and 53, wherein the PPARa-nedi ated conditions is

B31Tingi mathed, obchimo$O eviereln thormeiiae eaprises treating the

di s r | Qm.

LS8 AT, Lo “MOHOIE S Birgl 8161 o Hiodu TR ror e
comregfnegt allRPARt-madimtet @oadidioh{s)ct an ef fecti ve

anmount of cal ycosin and/or fornmononetin, provided that

tgf Tlhreat qﬁgé gff cfa%%c%r thgrrePnSttﬁé em%ﬂwdo rc(?)zriﬁ’pnses treating the
subject with 1 to 1000 pg of extract per mL of blood volume for the
treatment of PPARy-mediated condition(s).

55.The method of claims 52 and 54, wherein the PPARy-mediated condition
is diabetes, cancer, polycystic ovarian disease, and/or inflammatory bowel

disease.

56.The method of claims 51 and 53, wherein the PPARa-mediated conditions
is dyslipidaemia, atherosclerosis, coronary heart disease, obesity and/or
cancer of colon.

57. A method for the treatment PPAR-mediated condition(s) comprising
administering to a subject an effective amount of calycosin and/or
formononetin, provided that the treatment of cancer of prostate and breast
is excluded.
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i s excluded.58. The nethod of claimb57, wherein the
PPAR- nedi ated condition is di abetes, atherosclerosis,

w0 ndosasmTed ory bowel di sease, polycystic ovari aPCT/SG2004/000387

di sease, obesity, dyslipidaem a and/ or the cancer of
colon. 59. A nethod for augnenting or synergising the
activity of ligands of ster oiéy nucl ear receptors
conprising adm nistering to a subject an effective
amount of at | east one of: an extract of Astragal us
menbr anaceus (HQ; a flavonoid conpound; and a

ghar maceuti cal or dietary suppl enent corerosi tion

Bnie singthech @f rdain R ambeReinofthenPBAR-meedigied condition is

¢ heliabaied; SIRIBLABRRRY SnflamhgtbR) BRI RREREARivcl Mg ovarian
r ecipeages .ob@Bity, Tdhslipetdenia@nddd rathe @hcenbécelon. t he

pharmaceutical or dietary suppl ement conposition
conprises an effective anount of at |east one extract

58! RCHRANAd Ofprt iRgC @RS sphdrgmkiny : i i
extfa@?ofd Afsatrr ggglgfjégﬁlﬁgnbr an%rﬁ:éergg;'%@ ?C)WW of ligands  of
di cfieidnucleane recaptarst aimpdsinggadosnistertnoantac eussubject an

: hl or of.or.m.ext ract qf Astragal us nmenbranaceus
gt%ffeché ag??\‘gﬂ-oz;(ﬁﬁ%afﬂ%@?t&act of Astragal us
MerdN exwactust Adtkdgalisivietistahfedud [19QhQ extract is not

an et hanol or butanol HQ extract 61. The nethod of
cl A flrvemidgompgesing; aAnelhe 1igand is a PPAR 1igand. 62.

Th . ) 20 p1. ot : : -
0% THAABLELPIIP AR sUESel BgabbaRER EByiens ar
of effastive &%oGRt ofbreestract dleAstrapds inserdblaiatens 4 flavonoid
The et hod of claim 63, wherein the hornone is

andfF¥HERUNEr ogest ogen or gl ucocorti coi d.

in the presence of at least one ligand of steroid/nuclear receptors.

60.The method of claim 59, wherein the pharrﬁaceutic'al or dietary
supplement composition comprises an effective amount of at least one
extract selected from the group consisting of: a hexane extract of
Astragalus membranaceus (HQ); a dichloromethane extract of Astragalus
membranaceus (HQ); a chloroform extract of Astragalus membranaceus
(HQ); and a non-aqueous extract of Astragalus membranaceus (HQ)
provided that the HQ extract is not an ethanol or butanol HQ extract

61.The method of claims 59-60, wherein the ligand is a PPAR ligand.

62.The method of claims 59-61, wherein the ligand is an anti-diabetic or
hypolipidaemic drug.

63.The method of claims 59-62, wherein the ligand is a hormone.
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65. The nmethod of clainms 59-64, wherein: a) the |igand

i s androgen and the subject is or is not under disease
woeroososfed i on of male infertility, chronic bonkCEHRG2004/000387

nmuscl e mass | oss, geriatric andropause, androgen

insensitivity syndronmes, Klinefelter syndronme or

cryptorchidisnm b) the ligand is progestogen and the

subject is or is not under dygease or condition of

post menopausal hornone repl acenent therapy, fenale

infertility, endonmetrial cancer, secondary anenorrhea

functional uterine bleeding or nenstrual di sorders;

6C4) ThE %Hh%@ngf {:l%lrgl &4 QERE el ﬂ'iéj haﬁﬁ SCMM n, &oaéstogen

not un ease’or condition o
dlse@mesammbbhtltls, post operative graft rejection or
asthnma. 66. The nethod according to clains 59-65,
wherein the flavonoid conpound is cal ycosin,

é@TﬂBrﬂﬁé‘tﬁbHrbfé%ms%@Gﬂ \ngFé?HDfS' n, biochanin A

coumnestr ol atin dai dzein. 67. The nethod
according to clains 59- 66 V\hereln the nmethod is for

]E ?gmta{)ﬁ% nﬁgﬁmr@ Eso%%la‘r e ed§L§:g%<E | ltgloornlg ot lu%%ter %lsease or
at her 0sgbgdig6h Sof ﬁ@ww&mn@y OVRFOr8 LHreeand. muscle mass loss,
hor none- dependent cancer of the breast, colon or

pr ost at geriairici andropauser anemeen wssasibuty syndromes, Kinefelter
syndrome or cryptorchidism;

b) the ligand is progestogen and the subject is or is not under disease
or condition of postmenopausal hormone replacement therapy,
female infertility, endometrial cancer, secondary amenorrhea,

functional uterine bleeding or menstrual disorders; or

c) the ligand is glucocorticoid and the subject is or is not under
disease or condition of autoimmune diseases, arthritis, post-

operative graft rejection or asthma.

66. The method according to claims 59-65, wherein the flavonoid compound
is calycosin, formononetin, genistein, afromorsin, biochanin A, coumestrol,

odoratin, and/or daidzein.

67. The method according to claims 59-66, wherein the method is for the
treatment of PPARy-mediated conditions selected from the group
consisting of: diabetes, atherosclerosis, polycystic ovarian disease,
hormone-dependent cancer of the breast, colon or prostate, or

inflammatory bowel disease.



