WO 2010/ 117342PCT/ SG2010/ 000142 A PLANT EXTRACT COVPRI SI NG STATI NS AND
PREPARATI ON TECHNI QUES AND USES THEREOF Techni cal Field The present

i nventi onygepfyahiy relates to plant 5 extracts contai nipgg/sebhadoloddraz The
present invention also relates to a nethod of obtaining such an extract and

its use. Backgroyn I e been used
to suppl enent trgﬁ%ﬁ%%ﬁgiﬁ@%%ﬁéﬁmééﬁﬁgé%ﬂéﬁ y such
suppl ements are in the f or meFHMQYES ANRHPER tRRERF | eved to provi de

heal t h and nedi cinal benefits including the prevention and treatnent of 15

di sease. Many pl ants whi ch Teehnieali Fiehd nanufacture of extracts
are known to syn&ﬂesize chegicals t hat are usef nain%enan e of
espf* 8

in_the
heal th i n humans:"®owWBYEre" YEtHheli ng %§§§E#H tﬁ%Tﬁggsof ucR 8Rtracts
t he undey st apei 86t 20 QIntd Bngr v aitiher.acthenpids&it | linvienittisn nhasey.
This lack of understanding of such interactions can l.ead to adverse,
reacti ons wagtateantke 4 inethod eafesbigisring nsuchwopst ccddadcadi éts
fatal . Furthg%nnre, t he precise conmposition of such extracts 25 has not
been fully 4e¥ined and as such many plant extracts may contain conpounds
that can adversely affect drug kinetics in a subject. For exanple, a
popul ar plant extract is red yeast rjce. This, extract has nmany uses
i ncl udi ng food coloring 30 and as a#ﬁ%%ﬁﬁ&ﬂ%ﬂn inrice wine. Mre recently

red yeagt rice extrgsi RapphesBn¥sedAd dOVEr khbRhdananthLR01wsder @bed
| evel s. However, the known extracts of red yeast rice contain significant
amount s of EontsiEmEment traditional dietary and medical regimens.
Typically such supplements are in the form of extracts
which are believéd to provide health aﬁd_ medicinal
benefits including the'“prevention and treatment of
15 disease.

Many plants which are used in the manufacture of
extracts are known to synthesize chemicals that are useful
in the maintenance of health in humans. However,_despite
the increase in ﬁhe use of such extracts the understanding

20 " of plant-drug interactions is still in its infancy. This
léck of undersfanding of such interactions can lead to
adverse reactions which can be life-threatening or, in a
worst case scenario, fatal.

Furthermore, the precise composition of such extracts

25 has not been fuliy defined and as such many plant extracts

- may contain compounds that can adversely affect drug
kinetics in a. subject. ‘

For example, a popular plant extract is red yeast
riée; This extract has many uses including food cgloringv

30 and as an ingredient in rice wine. More recently red
yeast rice extract has been used to 1lower lipids' and
cholesterol levels. However, .the known extracts.of red

yeast rice contain significant amounts of contaminants.



WO 2010/ 117342PCT/ SG2010/ 000142 Accordi ngly, the renoval of one or
nore of these contam nants woul d be advantageous in increasing both
consuner Wwenhi@amEae as to the precise contents of the eycrgeho@dddods ovi di ng
regul atory authorities with accurate 5 data regardi ng the conposition of

t he extract. " There is a need to provide a plant extract having a
reduced armount oPCEBREARIAANt stRRatT IV Tomed, BBeat'oFed‘é‘?r%wﬁﬁ of8FEE, one
or nore of thgrdhsadyant agegidespei bedvaltahe¥ts in 1ABSEEsifgd Beed to
provi de a plant extract having a reduced anbunt of contam nants "having an
adver se ef f echsumephacomtbiémeei oxs oftoa Hheg pPreaisabjemtenttsumfar yhe
According to first _aspect,. t.here is jpr.ovided | ant _extragt conprising
one o mor eSEF e Phe afats s Sib eIt e ath S hbe sy v Bipatae st
Accordi iy t@aBaseegaddasgeehe thepesisiphovitdetea @ riplcant extract
conprising one or nore statins and being substantially free of polar.
conmpounds that affect pharmacokinetics of a drug_in a subject. _
According to a tBhegcadpecd  Neqdr £0 PEB\AYd RI1RBLhEXGRRAYr epAVinRg an
extract comprigkag LABuiLeR Ol At LAY BRl@ o rampanads SronyaieLagt
materi al wherern sard plant material contains one or nore statins. _
Accordi ng. tamalionatbsaspect , orhenere s ofir ovheled iz arbtdrach gds pdeparibgda
pl ant ei-r)btract conprising the step of renoving one or nore polar conpounds
that aff’ect 288VBhar macoki netics of a drug in a subject from said plant
extract. Adygpatageeus] Ynedle tberlidd #np1ahtMy:a RAI@ArhseIpeuUAds

fromthe plant extract substantially reduces adverse or -unwanted drug-herb
i nt eracti ongeduced amount of contaminants having an adverse effect on

pharmacokinetics of a drug in a subject.

15 ' | Summary
According to a first aépect, there is provided a
plant extract comprising one or more statins and being
substantially free of polar compounds. '
According to a second aspect, there 'is‘ provided a
20 plant extract comprising one or more statins and being
substantially free of polar compounds that _éffect
-pharmacokinetics of a drug in a subject.
According to a third aspect, . there is providéd a
'method of preparing an extract comprising the step of
25 removing polar compounds from a- plant material wherein
said plant material contains one or more statins. -
According to a fourth aspect, there is> provided a
method of preparing a plant extract comprising the step of
removing "one or more polar compounds . that afféct‘
30. pharmacokinetics of a drug in a subject from said plant
extract..
Advantageously, the removal of one or more polar
compounds from the plant extfact substantially ‘reduces

adverse or unwanted drug-herb interactions.



WO 2010/ 117342PCT/ SG2010/ 000142 It is a further advantage of the
nmet hod of the disclosure to provide a consistent effective anount of one or

nor e statwpSoiohibiae pl ant extract. According to a fifthpggReshroobéigse i s
provided a 5 composition conprising a plant extract according to the first

aspect or the second aspec together with a pharnaceutically acceptable

t
carrier. - AdEor #Fng?t of‘%arfs}i‘@(% h 3EHEER29e heétle i1%r BAETIEE aCdosid€ form
conprising @ciﬁl:iiegugét £ 3L GG Aedian G drfs & nD é%féétfw?@_egﬁoﬁﬁtt Be geond

aspect, together wth a pharmaceutically acceptable carrier.

Accordi ng toramseeenthtaspect, thhepéans pmévieded use of a plant extract

according to the first aspect or tth econd a%pect in the nanufa%}%feaof-a
o

medi canent for tASCPEPEat WBnt® of * eREPSHTof hYDEFI i LT déficy tde

Accordi rg t@oﬁlﬁo@ﬁ_ﬁhbh ashgstisidger a is1anevidedaise gkcarphagt wxt taet
according to the first aspect or the second aspect in the manufacture of a
medi canent £8ESthease@GEt | 6F oftheéholSIBIDl 3$PeFCBub) EeFStPBACCBiE8lngato a

ni nt h aspeC%PaEHgEguk?ﬁgﬁgyigggeg_Qgggaggqﬁq%§qge form conprising a plant

t .
extract acc Ing to tf rst asSpect or the second aspect together with
i nstructions forAuserdAogoridd ng t eixthentbpaspectthéhereis s pproonidéed ase of

20 % Dot SESh3E! ASSEI LAt 0L {0 EoRl: T, (19.39600G AP

3- hydr oxy- 3rirethy! gkgkaky! vgoerzETe L ddiMCafYpdeduct a5geted SWbERCta
According to an el eventh_ aspect, there is provided a 30 nethod of preparing
a pl ant extPhermgeRpEisprhgy RACSE§aBAEecCatrféest-eps of: renpving one or nore

Itof’gin{‘snfa[ gm gl |;0' i\‘EEoEBES&i 2l CXDYLNh O0ELEL MOLBRY afs CoPPOHAds fkam the
- .0of a plant extract according to the first aspect or the
second aspect in the manufacture of a medicament for the
15 treatment or prevention of hyperlipidemia.

According to an eighth aspect, there is provided use
of a plant extract according to the first aspect or the
second aspect in the manufacture of a medicament for the
reduction of cholésterol in a subject.

.20 According to a ninth aspect) there is provided a
packaged dosage form comprising a plant extract according
to the first aspect or the second aspect together with
instructions for use.

According to a tenth aspect, there is provided use of

25 a piant extract according to the first aspect or the
second aspect in the manﬁfacture of a medicament for the
‘inhibition of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-
CoA) reductase in-a subject.
According to an eleventh aspect, there is provided a
30 method of preparing a plént' extract comprising, in
sequence, the steps of:

removing one or more toxins from a plant material;

removing one or more polar compounds from the plant

material;



WO 2010/ 117342PCT/ SG2010/ 000142 form ng an extract fromthe plant material.
Definitions The followng are sone definitions that may be 5 hel pful in

under st angpngigdifigssdescri pti on of the present invention. pfigego@ogoisnt ended
as general definitions and should in no way limt the scope of the present

invention to those terns alone, but are put forth for a better
under st andi ng of fPRBiRgl RAWCKHGraescirpli dhe PdBAtedaterdadont ext requires
otherwi se or specifically stated to the contrary, integers, steps, or
el ements of the invention recited herein as singular integers, steps or
el ements clearly enconpass both si nBefanig&adngl ural forns of the recited

i nt egers, steps el ts.. 15Throughout this_specjficatjon, unless the
cont ext requiresgé?he%%§§8ylpﬁe ﬁ&ﬁﬂ'ﬁﬁﬂﬁniéﬁﬁ% {ﬁ%%%ﬁiaf?%ﬁs §ﬁ¥h_§§
"conpri ses" helpFE@NT SuRder stahldibg UbKler Heeed it iigl ¥t hend npkuskar of a
stated step or elenment or integer or group of steps or elenents or

i ntegers, bénpvAabtiphe 20Phsad wdronivteafdgdotiferdshaprbrdef epehions RAdeger

or group of nt. roi g T el h i .
apect 11 6at1 SHOETR0 Polla MEFIELRL: (HE, Sdbek o A ST Trrentiop noy
necessaril yteoltetyse Thase skibhed ilut heas t pwitl | fappheciat e at hbetthe 25-

i nvention desgribed gerein is suzgﬁgtible to vari at,i ons and nodi ficati ons

other than PROSESERREFPECEFI {18e B¥&"9| AeFSTER YO M under st ood that the

i nventiign includggiakk sueh cvakieadt aRsyanNd Jskid Saf dONSy §§8cEBY§B§h9”
al so includes all of the steps, features, conpositions and 30 conpounds
referred tostptedditeat el ratiraspecintedaersn, isidipg duarl yelements of

CO"eCtive'¥heaQ%vﬂﬁ§£&@ aLls 8&bk@@gfy“a§"$§n§u s %%égqg%éﬁ §g£§55teps

or features. e term "phar macokinetics™ i 0 be interprete roadly

to i nclude bhe eldmarit ©f AdrEniiyst enedmgaggs Mbthi rsingular and plural
forms of the recited integers, steps or elements.

15 Throughout this specification, unless the context
requires otherwise, the word "comprise", or variations
such as "comprises" or "comprising", will be understood to
imply the inclusion of a stated step or element or integér
or group of steps or elements or integers, but not the

20 exclusion of any other step or element or integer or group
of elements or integers. Thus, in the context of this
specification,‘ the term “compriéing” means “including
principally, but not necessarily solely”.

Those skilled in the art will appreciate that the

25 inventioh described herein -is susceptible to variations
and modifications other than those specifically described.
It is to be understood that the invention includes all
such variations énd, modifications. The invention also
includes all of the steps, features, compositions and.

30 compounds referred to or indicated in this specification,
individually or collectively, and any and all combinations
or any two or more of said steps or features.

The term “pharmacokinetics” 1is to be interpreted

broadly to include the action of administered drugs within

4



WO 2010/ 117342PCT/ SG2010/ 000142 t he human or ani mal body. In particul ar
this termrefers todrug absorption,distribution, netabolismand excretion;
onset of wotwmni7xier ati on of effect; biotransformation; Pefrfsexz(\m/oaﬁldzrout es

of excretion of the metabolites of the drug. The terns "pol ar
conpound”, ol ar _conpounds’ and rammati cal variations thereof, in the
cont ext. of FE hamedy Qe Aol EgQYs t ¢ c BT el ek v £ F?r{?}r gahiecs

conpounds, B thergbanta6§gkgeaowhlchdlaﬁrébwmqbﬁ haye tapbQ iBaN- Zekad

di pol e nonent . he term’ naturally occurring” in-the context of this
speci ficati encreéﬁen to @oﬁpcundgf suehtaonst at dngatibinch edcur eddegtal |y
in a plant grl %| qulgttl%rm nt, materl aI t!e% tQ be be . SOnst rrlljeglfbrt%adl y.
15 to inclu FRERERBERS 16 t 56 DIt o2 % dom ung TR ngaomand alegae
The pl arg rrméeabaullﬁa)g e@nmphiesdragsol i d nmass or an extract sol ution of the
pl ant materi al . In the context of this disclosure the term

"admi ni stering” AR VEPFEPi orROMAT t HEAMRIG 7. i nAIUEAg COTPONRG| sB8A" and

"adm ni st ra&ﬁ:%math@%hlld@érfgf'iéﬁé' NheARPH Vi NG €RLT Va1 O J¥ O¥hdisng a
conmpound or “conposition of the invention to an organism or a surface by

any appropr sreeifféansiohn t hrefeast exto ofcanpaouniiscl osvpecalhg terrmazsc

f . d h, di
ymptons, pFEUERETERe Lt S8 ShUN: SRCAFSEallichr rndt vl kel ot cOBRE, o

hi nder ,10 et abd~z8For aYpHIE fnbmealtogr ession of disease or ot her undeS| rabl e
synptoms in any way whatsogever. ,30In the context of this specification the
terms "therapeut 88l EPLEf f SGHWE LA ARCUGHAL deln atRuf FPRFent Bht this

non-toxi ¢ agpuBk coaRieATPOWIOrL & OBBASLERAE, Obuthe £ 5§£9§¥ﬁ§ t gneggvi de

t he desired érapeutic ef exact anount required w vary from
subj ect to sobpechaturally in a plant material.

The term “plant material” is to be construed broadly
15 to include all members of the Plantae kingdom, Fungi
kingdom and algae. The plant material may comprise a
solid mass or an extract solution of the plant material.
In . the context of this disclosure the term
“administering” and variations of that term including
20 . “administer” and ‘“administration”, includes contacting,
applying, delivering or providing a compound or
composition of the invention to an organism, or a surface
by any appropriate means.
In the context of this disclosure, the term
25 “treatment”, refers to any and all uses which remedy a
disease state or symptoms, prevent the establishment of
disease, or otherwisé prevent, hinder, retard, or reverse
the progression of disease or other undesirable symptoms
in any way whatsoever; |
30 In the context of this specification the terms
“therapeutically effective amount” includes a sufficient
but non-toxic amount of a compound or composition of the
disclosure to provide the desired therapeutic effect. The

exact amount required will vary from subject to subject

5



WO 2010/ 117342PCT/ SG2010/ 000142 dependi ng on factors such as the species
being treated, the age and general condition of the subject, the severity

of the cogdizhigi7Rei ng treated, the particul ar agent beipag/sediopoelser ed,
the node of administration, and so forth. 5 Thus, it is not possible to

specify an exact ."effective anount”. However, for any given case, an '
appropri at e1eRENGIRY v ONANPARECT FraP USE RS ethien P BT D e PEA TG df FaR yedki | |

in the art i n n r ' e I atjon. ' nt |
peci 11 catiGh Te Thime 0o Say ot ae) Gos Kumans And | il Vi GUaTS Bt any
speci es of sbctlaé, cendnbion beingséareal eidypditeanrsetiimod ledi rgdnit neing '

limted to nenpers, of the _genus qvine, bqvine, equine, porcine, feljne,
canine, pri BRI FAEeddi fdehumanicamf a&“lnl%ﬁgﬁﬂlﬁﬁn pé?‘r?%atsgs)],gofgaems,
murine, scapfhpe, 1% and avkapossible "PesagRJiFy aRsS csed MNSEFEELivaits

suited as individual to be treated; predeterm ned quantity of plant
extract is ¥pPeRitat ed Howeyeprodhes tdey desiidd CREFapedli cARPFeR¥LIERE

associ ati on, : r i red eut i i e I t may
be fornul at e%& %ﬁ“&%v%ﬁ%&?ﬁt a%%??%ct%‘g@% m n(?st% at(lg}g% ?ﬁ§¥§%%%€% :
amounts wi tdkalsuit abthe apharuscegt dody| yoatitept ekpertmentetibn.an :

accept abl e dosage unjt. In the 25 case of conposi.tions .containing ,
suppl enent ary act? vet]il?lgrﬁaf“éﬁf%, f’_%e_ 58’§§geg)§rcelédﬁ%ﬁﬁ%ed ref&FBnce
to thejpsuals@opecend mRNige sOfh@dm i shaatini widddies safdanjgresbenés. The

| anguage "pharnmaceutically acceptable carrier” is 30 intended to include
sol vents, dvEpepsiien . neafianonigat PAgs.es@RtiCthatiRe T dnand iastindimegaput

agents, 1sqioni £;APF.3P28" RERBA-4CL2Y AL S oA ! olide; dBsine? of
porcine, feline, canine, primates (including human and
non-human primates), rodents, murine, caprine, leporine,
15 and avian. _

“Dosage form” as used herein refers to physically
discrete units suited as unitary dosages for the
individual to  be treated; each unit contaihing 'a
predetermined quentity of plant extract is calculated to

20 produce. the desired therapeutic effect in association with
the required pharmaceutical carrier. The plant extract may
be formulated for convenient and effective administration
in effective amounts with a suitable pharmaceutically
acceptable carrier in an acceptable dosage uhitT In the

25 case of compositions containing supplementary active
ingredients, the dosages. are determined by feference to

" the usual dose and manner of ~administration ~of the said
ingredients. '
~ The ianguage “pharmaceutically acceptable carrier” is

30 ihtended to include solvents,_dispereion media, coatings,
anti-bacterial and anti-fungal agents, isotonic and
absorption delaying agents, and the like. The use of”such
‘media and agents for pharmaceutically active substances is

well known in the art. Except insofar as any conventional

6



medi a and agents for pharmaceutically active substances is well known in
the art. Except insofar as any conventional WD

2010/ 117348R6l/1394910/ 000142 nedia or agent is inconpat ipplrRcahio/dosae
conpound, use thereof in the therapeutic corrp03| tions and nethods of

treatment and prophylaxis is contenpl ate
Thewor d" subg‘Félﬁlal a?¥ y"%‘%%tnotle%(cllH&@"@a't&BH‘ﬁl eVafh &y %Wl t Y&F

which is "subgt-anti alhy ﬁ‘r{@ethfe&%rpe‘ﬁtw QSmFBQQIt?EBﬁEY inge ﬂétq{BdY of
Alternatively, the conposition may still contain from1l- 10% of Y. \Were

necessary, theammedt" gnbispawplhallllayflsrra)% l@@rﬁrﬁntm@(tefdr omthe definition of

the invention. 1 used herei R h abput in the context . _
concentrations o&ﬁ%onpo%%% s of 3 tb orrm Y ons, df’)yﬁl calli“ilt neaﬁgcifld%% of

the stat®d vabuglemeng”typigal Iay tbmpé%mﬁohhewlsiahedls/al“tsabsﬁfamltamlycal |y
+/- 3% of the stated value, nore typically, +/- 2% of. the stated val ue, 15
even nore typREAl | yIFPM 10f0f FRY st REed FAMRESLS&AY evEReSor e TR calfl-y + -

0. 5% of theA&Eé&ﬁQt‘i%‘i the . cmﬁegghﬁzgh ol Qt§£ Oscla;rn%al%er%@zgt 1~

enbodi ments nay be disc osed In a range fornat. oul d be un od
that the ded@fi p):ﬁ oY i n Whamge rﬁm@mar:& nehel wofnﬂ Qﬂulcgnmmehb:e”amay
brevity and shoul be cggstr anlrktfﬁmblellmtatlon on the

scope of th CdrPEe| 5§§t frrgﬁlg &tn&l &é’w dé‘éléfrelnﬁﬁodh of a range

shoul d 1@ consi dasedidedi gyee sPecithecaldnm di ssbesef ahl de pessékteot
sub-ranges as wel |l as- individual numerical values within 25 that range. For
exanpl e, deSEPFERFEATEPTE rafde sGERPASSNESM 190 6t8Roul dopBUdaRiPasred to

have spec fGghai,selaned Subgianges fich gsed T om fe! ondref EQBLLaL o y*

fromlto 5 rom 2 from om3 to 6 etc., as we
i ndi vi dual mdrbdis o t bhe tshattedanmuef,ormfsﬂe eXappbellSz 2~ B% 4Qf5thand 6.

Thi | d| f the b dt
enbod et < SHAGSH S LIE dBEEN bRt HrORHTy 500 Ganclh CHYY ySHRFERNYAREE of

the narrpweevepegica® angbSEUEpEryc grROUD nﬂﬁef glcbice@ Wdihid) taedgereni ¢
di sclosure more typically +/--0.5% of the stated value.

AThfoughout this disclosﬁre, certain embodiments may
be disclosed in a'fange format. It should be understodd
that the description in range format is merely for

20 convenience and brevity and should not be construed as an
inflexible 1limitation on the scope of the disclosed
ranges. Accordingly, fhe description of a range should be
considered to have specifically disclosed all the péssible
sub—rangés as well as individual numerical values within

25 that range. For example, description of a range such as
from 1 to 6 should be .considered to have specifically
disclosed Sub—ranges such as from 1 to 3, from 1 to 4,
from 1‘tQ 5, from 2 to 4, from 2 to 6, from 3 to 6 etc.,

_ as well as individuél numbers within that range, forv

30 example, 1, 2, 3, 4, 5, and 6. This applieé regardless of
the breadth of the range. .

Certain embodiments may also be described brpadly and
generically herein. Each of the narrower specieé and

subgeneric groupings falling within the generic disclosure

7



WO 2010/ 117342PCT/ SG2010/ 000142 al so form part of the disclosure. This

i ncl udes the generic description of the enbodinents with a proviso or
negati ve wphiatibag renovi ng any subject matter from t hecggaysr/oo@dsar dl ess
of whether or not the excised material 5 is specifically recited herein.

Di scl osnre of Optional Enbodi nents . Exenplary, non-limting
embodi nent sabfoa pPaMt BRFFacPfcohPei sAhgcdasuse - nofbist atnASudas| | thew be

10 di scl ose . L ant, ext fach ol S8 ﬁ@g§' I ree 0l ar
conmpounds t % eﬁ%?eﬁggg:hrgrp%gggki#et ?}clg 0 ér%ﬁ rugﬂs?n&%tfs]u% eég{o. ]Iéngocw)g
enbodi nent hbgaoheeorl inmirte tsitcat | hemav &nd 5 amat usalbigcocmattieng Stad i theand
may be selected fromthe group con isbing of | ovas atin;'siggastatin,

pravast at i n9&RUS neFESEHITSSPret eFaBFPert IF oRet o fore s st BeFRElate
sel ected from gpecokipRIeyMpBRAEOLHNGerkAna preferred enbodi ment the one 20
or nore nonacolins are selected fromthe group consisting of nonacolin K,
monacolin J, nonacolin L and nonacolin M Preferably, the one or nore
nonacol i ns are sel ect ed f.r, cold n K. cold I n a nost
preferred enbodinent'tthﬁ%ﬁ%Eo |n%€;§é%%§ﬁ%#WEQ%° ﬁ%%umnher enbodi nent
t he nonacol in K Efeppésent | mdrhe phianin@ext eabbdimeart samooifit iah t feanange
selected fromthe groug consisting of about 0.01-500ng; about 0. 1-400ny;
about 0. 2- 30BhE2ChboGPM BT 252BBny° 8boBF 0M2r¢00RE2taBBut ¥B1d. 2R8BngPSabout
0. 2- 25y, abosti18s8510nmg; about 0. 2-5ng and about 0.2-2ng per gram of plant
extract. Preferably, the nonacolin Kis present in the plant extract in an
a”DU”t of fronToTﬁQg; fyn@ereégfggéﬁ f?“'gﬁgstaﬁggally free of polar
2010/ 117342PCT/ SG20107 000142 N

’ compounds that affect pharmacokinetics of ‘a*drug in a

subject.

In one embodiment the one or more statins are
15 naturally occurring statins and may be selected from the
group consisting of lovastatin, simvastatin, pravastatin

and mevastatin.

Preferably, the one or more lovastatins -are selected from
one or more monacolins. In a preferred embodiment the one
20 or more monacolins are selected from the group consisting
| of monacolin K, monacolin J, monacolin I and monacolin M.
Preferably, the one or more monacolins are selected from
monacolin K and monacolin J. In a mbst preferred
~embodiment the monacolin is monacolin K.
25
In another embodiment the.nwnacolin K is present in the
plant extract in an amount in the range selected from the
group consisting of about 0.01-500mg; about 0.1-400mg;
about 0.2-300mg; about 0.2-200mg; about 0.2-100mg; about
30 0.2-50mg; about 0.2-25mg; about 0.2-10mg; about 0.2-5mg
and about 0.2-Zmg per gram of plant extract. Preferably,
the monacolin K is present in the plant extract in an

amount of from 0.2mg-1lmg per gram of extract.



I n anot her enbodi nent, the plant extract is a product of m crobial
fermentation. Preferably, the m croorganismused in the m crobial

f er ment atyw@noigsiiMaprascus purpureus. Alternatively, the p@rgcefi@asissm used
in the mcrobial fernentation is selected from Monascus ruber and Monascus

In one enbodi nent the plant extract is extracted froma plant belonging to
the famly Poaceae. 10ln a preferred enbodi nent the plant is a cereal

sel ect ed fr0n1th§n95889h8?2%§%§5g%e%%'ngﬁgiﬁféﬁ%he r Parleyr ggrghum

mllet, oat, rye, tritica uckwheat . ternatively, the pfant Is

sel ected frofm mheddmidly Ibrikebietden.| nPreferdlelyed tdebodiaenbrgheipmant
is a bean selected fromthe genus Phaseol us.. Preferabl the bean may be
sol ectod froReEhalgrdith BHREPREFhg EBF TN abighr ik BPnq4PHT oPHFRUL LS -
coccineus, BitbdRatuselP, oyl alisSrodehdhiarutided | U 2BkN Aikvebhen
preferred enbodi nent, the cereal is rice. Preferably, the rice is red yeast
rice. |n anbeheenkeaboanmint Selrciihnfrent Meae scysextubad eand r YANASFURQ .
Preferably, jthe fungi is a pleurotus fungi. Preferably, the pleurotus fungi
is Pleurotu% os?reétus. 251 n one enbodi ment, at |east 50% of the polar

conmpounds are reppved fr i xt.ract_.Pref erabl at_ | % oQr at
| east 70% or at egg? §%&?3§P g? &g%sp%ﬁ%ocﬁ ﬁé?%o %rggg%%ggﬁlsgg?g
renoved from shadt esélantinybsd phef eamblly, patckaast 95% of the polar.
conmpounds are 30_renoved fromsaid extract. Alternatively, the plant

extracttOay havelBs Fudr LB o6y FPRYFHIE Corffundd arénovéd Ber CHF&R of
er

plant extragliected rhBrORGEL! iprenbnst beiphant exdirAact hase | eggehhan 30%
by wei ght pol ar conpounds, pre ably less than 25% by

barley,. sorghum, millet, oat, rye, triticale and
buckwheat. ' _ _
Alternatively, the plant is selected from the family

15 Fabacéae. " In a preferred embodiment the plant is a bean
selected from the genus Phaseolus. . Preferably, the bean
may be selected from the group consisting of P. wvulgaris,
P. filiformis, P.'coccineus, P. lunatus, P. maculatus and
P. acutifolius. ' ‘

20 In a further preferred embodiment, the cereal is
rice. Preferably, the rice is red yeast rice.

In another embodiment, the plant extract is extracted from
.a fungi. Preferably, the fungi is a pleurotus fungi.
Preferably, the pleurotus fungi is Pleurotus ostreatus.

25 In one embodiment, at least 50% of the polar
compounds are removed from said extract. Préferably, at
least 60%, or at least 70%, or ét least 80%, or at least
90% of the polar compounds are removed from said extract.
Most preferably,. at least 95% of the polar éompoUnds aré

30 femoved from said extract. - Alternatively, the plant
extract may have as much as 0.26g of polar compounds
removed per gram of plant extract.

In'one‘embodiment,_the plant extract has less than

30% by weight polar compounds, prefefably less than 25% by
9



WO 2010/ 117342PCT/ SG2010/ 000142 wei ght pol ar conpounds, preferably | ess

t han 20% by wei ght conpounds, conpounds, 5 conpounds, conpounds,
conpoundswoompauads, conpounds, 10 conpounds. There preTscabloypopuef er ably
preferably preferably preferably preferably preferably

~weight polar compounds, preferably less than 20% by weight
polar compounds, preferably less than 15% by weight polar
compounds, preferably less than 10% by weight polar

oe

compounds, - preferably less ‘than 5 by ~weight polar

>
oe

5 compounds, preferably 1less than by weight polar

w
oe

compounds, preferably 1less  than -by weight polar

N
o°

compounds, préferably less than by weight polar

oo’

Compounds; preferably' less than 1 by weight polar
compounds, preferably less than 0.5% by weight polar

10 compounds.

VThere is also provided_la method of preparing an

.extractl éomprising the step of removing polar compounds‘
from a plant material wherein said plant material contains
one or more statins. | ' |

15 ' There is aléo provided a method of preparing an
extract comprising the step of removing one or more polar»
compounds that affect pharmacokinetics of a drug: in a
subject from a plant material containing one or mofe
statins. "

20 : In. one embodiment the plant material is solid plant
matter. ,

In another embodiment, the size of the plant material
is selected from the range consisting of about 0.lcm-lcm;
about 0.2-0.9cm 'and 0.3-0.9cm. . Preferably, the size of

25 the_plant‘material is 0.3-0.9cm.

In one embodiment the plant material may be ground
prior to preparing the extract. _

Preferably the particle size of the ground plant
material is selected from the range consisting of'about:

30 0.lmm-2mm; about O.2mm-1mm; about 0.3mm-1mm; about O.4mm-
lmm and about 0.5-1mm. Preferably, the particle size of
the ground plant material is 0.5-1mm.

In an opfional embodiment, the groﬁnd plant material

may be sonicated prior to preparation of the extract.

10



| ess than less than I ess than |l ess than less than | ess than |l ess than 10%
by wei ght 5% by wei ght 4% by wei ght 3% by wei ght 2% by wei ght 1% by wei ght

0. 5@6by WR02010/11PRkar pol ar polar pol ar pol ar pol ar pol aETREh&fooeE r act
conprising the step of renoving polar conpounds froma plant materi al

wherein said plant material contains one or nore statins. 15There iS al so
provi ded a met hodNofons epAPPAFTARL exttiEctmRBpH i i here %Q%RF%§e$eﬁﬁ@|ng

one or mor epgl,ar, CopmaNYd ! Nate abledlo ANALERGAK] Neti Oy Pndt d64G shine

subj ect froma pl ant materi containing one or nbre statins
enbodi nrent &héd pbamunmatdem thespladtphahbrmaﬂt@mior to tmeaabepeof
enbodi nent, the size of ant material is selected fromthe range

consi sti ng bFMEE&UE 5aiénPP8nPra886F §°23F. GOMPRMES5-3-0.9cm Preferably,

the size of 25 thg phantmMid@imeal , | $He Ik ®Mmore tokin&ngrenkegieat the
plant material may be ground prlor to preparing the extract.
Pref erabl y PHe gxasicie shee pdfantthem@t%lah@ll plténta mgedvealt i e kedterd e8Of r om

the range C8Q§5835Q9§y &ﬂ%ﬁg or more toxins. In one embodiment, the

solvent for dissolving said one or more toxins is slightly
acidic, that is the pH of the solvent for dissolving said

10 one or more toxins is between about 5 to less than 7, more
preferably about 6 to less than >7,. yet more preferably
about 6.5 to less than 7. Preferably, the solvent
comprises a salt such as an organic salt of an alkaline
metal. Exemplary salts may be selected from the group

15 consisting of sodium phosphate, sodium acetate and sodium
bicarbonate. Furthermore, an organic acid may also be
present in said solvent for dissolving said one or more
toxins. | ' |

The organic acid is preferably a carboxylic acid.

20 Most. preferably the carboxylic acid is acetic acid;

Suitable concentrations of the salt solution are
selected from the group consisting of 0.05M, 0.1M, 0.15M
and 0.2M. Preferably, the salt solutioh comprises 0.1M

.sodium acetate. The acetic acid vis preferably a 0.5%
25 solution.

In a preferred embodiment the amount of selt solution
used is in the range selected from the group consisting of
0.5ml/g; 1ml/g; 1:5ml/g; 2ml/g; 2.5ml/g; 3ml/g; 3.5ml/g;
4dml/g; 4;5ml/g;_ 5ml/g; 5.5ml/g; 6éml/g; 6.5ml/g;. 7ml/g;'

30 7.5ml/g; 8ml/g; 8.5ml/g; 9ml/g; 9.5ml/g and 10ml/g of
plant material. Preferably, the amount of salt solution
used is 4ml/g of plant material.

In one embodiment the step o0f exposing the plant

material to a solution comprising one or more of a salt

11



30 0. 1mm 2mm about 0. 2mm | nm about 0. 3mm | mm about 0.4mmilnm and about
0.5-1mm Preferably, the particle size of the ground plant material is

0. 5-1mMm wo 201014173480 Opti onal enbodi ment, the ground pl atsEBb®ibels2 MY be
sonicated prior to preparation of the extract. WO

2010/ 117342PCT/ SG2010/ 000142 =~ I n _one enbodi nent, the nethod further
conpri ses t#edsfBp FPaEf\AGS ohe BrdabEakeBxitRE, FRRItudt mP cherTfi Atand

tanni ns, from te i gly_Riioer to ghe S&ﬁ%fg Ji§hpVi g sal.¢ qpe or
nmor e pol ar %orr%%ﬁ%%s%rga&lrn gne enbodi ment, the onre opip'rmreet oEidLﬁs are
renmoved by mapesiag tise girudedraferi al gexriodobedattsdl dotoad thoe dgssubve

said one or nore toxins.. In one diment, the solvent far dissolving said
one or moreSPRRIASINE & g‘ﬂ??%/t aglgggc,hqqﬁﬁ’ i 3PPHE é&‘é}‘z ﬁﬁoeurs%’l v@ﬁ?u?or
di ssol visng $2i 9010003 ,0rap®ie 1axpps Houlst wessuabawt-2% trohess khaat7,

nore pref erabg about 6 to less than 7, yet nore preferably about 6.5 to
| ess than 718P¢ef BPabBy, abweitsAQeth kowps i 38d abeatt 2371]'(:9(5\ dOWS or gaRi ¢

salt of an al in Pgﬁg%) 1 ed f oup
15 consi sti%gﬁgklts d{éﬁgr%%lgﬁosp a Ae?{%%rg?u%nﬁgggtiggg gtﬁal solgjlqun%[%in%ggg(s)%gte.
Fur t her nor etoamher gawilict iz deomprabsngbeng esentnore Safi daseladéntarddr an

di ssol ving said one or ngre ng'ns. The organic acid is
preferably @-%aPhox3Fid 48Fd1<28°K68t preferably the carboxylic acid is

aceticiqaci d. Sui tablagfoRGENHBEA RSN Of thike SBAAt SRhUkirgR1ares sekgeted from
t he group consisting of 0.05M 0.1M O0.15M and 0.2M Preferably, the salt

sol uti on cobprithes UM Vi aAMRELEARE. PR @Bt Meraciaf | 8 Fedfterai yah 0. 5%
25 sol ution . . r.efer i e nt | yfLon
used is in ?ﬁ%arr%%gégslgl ggt &d #%ﬁg&%ﬁg% %@n’gﬁg}[&yﬁ'ng %eégé%ﬁ?g E{ﬁ%ﬂ lg;
1.5nml/ g; 2milgnt2mankirdaldntld gexBobSat/ git 4altgmpéramiirg; Setldated. bnthg;
6ml/g; 6.5nl/g; 7ml/g; 30.7.5nl/qg; /q;, 8.5mM/g. 9ml/g; oml d
10nl/ g of pT%%t IhBtEr FRPsS1plefgr %tﬂ %,q&'tﬁ%’e %nté%‘t@%fc'saé?_égf%t [ é%’ggea is
4aml/ g afs plagtzgeterimd_3oeoc. In. . a most preferred embodiment the
plant material is exposed to the solution comprising one
or more of a salt and an organic acid at a temperature of

23 °C for 12 hours.
Preferably, the extract has less than 500pg, more
20 preferably, less "than _450pg, more préferably ‘less than
| 400pg, more preferably less than 350, more préferably-less
than more preferably less than 300pg, more preferably less
“than 250pg more preferably less than'AZOOug, more
preferably 1less than 150ug;  m6fe' préferably less than

25 100pg of citrinin per gram of red yeast rice extract. In
a most préferred_ embodiment the extract has a level of
citrinin between 332ug and 133ug of citrinin per gram of
the red yeast rice extract. '

In one embodiment, the plant material, once the one

30 or more toxins have been removed, is exposed to an aqueous
solution for about 8-36 hours at a temperature of 20-60°C
to remove one or more polar compounds. Most preferably,

the plant material is exposed to the aqueous solution for

12



I n one enbodi nent the step of exposing the plant material to a solution
conprising one or nore of a salt WD 2010/117342PCT/ SG2010/ 000142 and an

organi ¢ agpdoicsitfadert aken for about 8-36 hours at a teppeisgbifoRosiliz 20- 60C.
Most preferably, the plant material is exposed for a period selected from

t he group con5|st|ng of. about -8-34 hours, about 10-32 hours, about 12-30
hours, about B2F38AhEGECTELEMB.- BB hGEPEP SeBSt SteNSE HolRROUBLBTR420- 26

hours and ahguts 22528 0 6-33 NBuFeSt a%&iteriﬁds;@ﬂm@lﬂgentaga@t Phanpsg
material is exposed to the solution conprising one or nore of a salt and an

organic aC|Uotos,12bb@mnﬂ6ﬂlﬁnhanasheﬁhﬂﬁkmﬂﬁﬁhﬁ h@@q@mnﬂb¢n&e20a26ls ;
exposed to {he sol uti,on gamr i $i,n nor e a salt apd an ani.c
acid at a t%ﬂ%ﬁ?atﬁ?g of ?8-60% %ref eﬂﬂ%f theq%Tan? nare |aPreg g%sgsed
at a terperanpbeisehecterk fpoant henarertiplconsi shigised 23- 556 24ubbis

23-45C, 24-40C 15 25L35C, _25-30C. In a nost preferred enbodi nent the plant -
material isSekpbied £ort h2 BBRHFF on conprising one or nore of a salt and an

organi c acid at t R r f 1 a tract
has | ess than 50 gg%%ﬁgP%&gdgﬁgg era£} Q%e %in?ﬂénmigégg?&ngfi 6*5§2§§b

| ess than 400ggannoagueoes erablytiess ahanaSSCemperetprefeoﬁblQofééécthan

e ePabl; Fottetftty bt Shae BRRaLA o Rl 108, A oRg et

preferally sesstiban 2% 10@ggt@ﬁ1p@!rtal‘chlilen pes1 geoed of frefl yeasd rgeeup
extract. In a nost preferred enbodi nent the extract has a |evel of citrinin

bet ween 332g@nahdt 1839§Tof2lciTF 1% n2peplgFamier 4ONE r etf YEUSE #PTédektract .

In one enbogdinggic the phant mgfehi aly OGS dNe Qifodiment the plant
materiai is exposed to the aqueous solution at a
temperature of 23°C for 12 hours.

15 ~ In a preferred embodiment the amount of aqueous
solution used 1is in the range selected from the group
cdnsisting of 0.5mi/g; iml/g; 1.5ml/g; 2ml/g; 2.5ml/g;

-3ml/g; 3.5ml/g; 4ml/g; 4.5ml/g; 5ml/g; 5.5ml/g; 6ml/g;
6.5ml/g; 7ml/g; 7.5ml/g; 8ml/g; 8.5ml/g; 9ml/g;. 9.5ml/g

20 and 10ml/g of plant material. Preferably, the amount of
aqueous solution used is 4ml/g of plant material;

In a most preferred embodimént, the aqueous solution
is water. '
| ~ Advantageously, this step not only removes the polar
25 compounds but also removes any residual salt solution

present in the plant material.

Without wishing to be bound by any particular theory
it is believed that the one or more polar compounds
present in the plant extract interfere with .the

30 pharmacokinetics of administefed drugs by inhibiting
certain énzymes in a subject. It is believed that these\
enzymes include, but are not limited to, cytochrome P450,
including subtypes 1A2, 2C9 and 3A4; and p-glycoprotein.
P-glycoprotein is an ATP-dependent efflux pump with broad

13



30 or nore toxins have been renoved, is exposed to an aqueous sol ution for
about 8-36 hours at a tenperature of 20-60C to renove one or nore pol ar

conmpound ferably, the plant material is exposegrise26fd@o@dseous
sorﬁtionsygybﬁ%Eggglol117%42PCT/SG2010/000142 a period selected fromthe
group consi sting of about 8-34 hours, about 10-32 hours, about 12-30 hours,
about 14- 28 stwhgtsatsbosipedBE PEitpur s,P-a@qz&oﬁﬁe%iﬁoursnspE@ubl Z%ﬁﬁgl{pu.r sI
and about 22- rs. In a nos.t preferred 5 enbodi nent, the plant materia
i s exposed %%ggﬁgghﬁﬁ%o%%r %?utpgn?%;llﬁeﬁBﬁ?g? ln?luq%P%mGFHgﬁ such
enbodi ment talse b behichieri ahcird1€Mpasethd 0gan 84YRLYS c%%ﬂh%%a?}e ic
tenmperature of 20-60C. Preferably the plant material I's expose o the
aqueous 10 §9PGHSonSEEha denpérrOsidesel dexedubioimt heanpt owg nbdasitsitriangy of

21-55C, 22-5QG; 423- 45 = 40C 25- .25-3QC. In _a.most preferred. .
enbodine%t ?%glg%ént %gfgﬁﬁa%'is g%g§?5§§ﬁ§%fhe §§§§&€%§Soluﬁaﬁ%5ﬂbﬁ¥'
t enper at ur e cerd23C fodiychbd ilvmsr slikd| digoptef eimadnesbpgiraeBt viha gt of

aqueous sOLgﬁion-usig is in the range selected fromthe group consisting of

0.5n/ g: §EOLOEREFG S/ {158 snlrFaTeiAFONs, sneng  4RENgtvPesmL/g:

5ml/ g; 5.5nkhgiréatbgiré15mhedapiMdbnth SMHE; 8oL Y5 81 ALY+ o 2L LG1
9.5ng/g 20 ang 10ml/ g of pl ant ﬁ%tef?%l. Prefer%blyz t he amount ogﬂaqueous
sol ution usBANTBUZAEL§IEF praWeraat ekfascriptasen imndsttqr=f err &tus,

enmbodi mgnt , aqueptssal ut i i Adyant ageousl| this
step ngﬁsponlr%mrs\err%gvggjt F\ggpydalr 588}3@%%955 rbeuc%u%‘?sso%ESnpjsb%li#‘? eStdual
salt sol utiefvpresedrugnheine phaertanmatienisal . Wt hout w shing to be bound by
any particular_theory :

Accordingly, inﬁié: preferred embodiment, the one or
more polar compoundsr affect the pharmacokinetics of an
administered drug by interacting with cytochrome P450 and

15 p-glycoprotein.

Without wishing to be bound by any particular theory,
it is believed that the polar compounds affect the
pharmacokinetics of an administered drug byk binding to

cytochrome P450 and/or p-glycoprotein.

20 In another embodiment, the method further comprises
the step of forming a liquid extract from said solid plant

material.

Preferably the plant material, once the one or more

polar compounds have been removed, 1is expésed to an

25 organic solution for about 8-36 hours at a temperature of
20-50°cC. Most preferably, the plant material is exposed

to. the organic solution for a period selected from the
group consisting'of about -8-34 hours, about 10-32 hours,
about 12430-hours, about 14-28 hours, about 16—26 houré,

30 about 18-26 hours, about 1 20-26 hours and about 1 22-26
hours. In a most preferred embodiment the plant material

is exposed to the organic solution for 12 hours.

14



It is believed that the one or nore polar conpounds present in the plant
extract interfere with the 30 pharnmacoki netics of adm nistered drugs by

i nhi bi ti ngoeerdwarszenzynes in a subject. It is believedpthaGtms@4enzynes
i nclude, but are not limted to, cytochrome P450, including subtypes 1A2,

2C9 and 3A4; and_p-glycoprotein. P-glycoprotejn is an ATP-dependent effl ux
punp with broad ig aﬂ@éﬁ?ﬁﬂﬁ@?@ﬁ?@%ﬁ%S o7 E4?a§§ﬁﬁﬁ%ﬂ£; exposed

speci ficitytB- ol yeons SIS Nt ranspords VAr i QUs rehRelizatge agossothgeoeel |
menbrane including drugs such as col chicine, tacrolinmus and quinidine;
chenot her apBueferabént Shuchlastetopiosiidel - dexaidpetd, tandche nbirgsniige; 5

ipids, stergids, cxenopiot]cs, peptides. billiubin, cardiac glycogdey |ike
di goxi n, i nfrunosuppressi ve agents, §Iucocor Fcor s | i ké “dexame hasone“and
H V-type 1 ashkietinygi dl 1hes@ny, agentseoti ke praeases+nhtd) t a6s3and. -
non- nucl eosi de reverse transcriptase i nhibitors. Thus, 10 renoval of  the
pol ar conpotifids?r diRtles RYRE § s Ye iR W 1N er % r B4R b™PhEEradt | s,

Accor di ngl ye . },8s84PLef %_reed;ﬁm MESiut 168 90€ 0N UL NAUA SPNPYURES
af fect the pharmacokinetics of an adm nistered drug by interacting with
cyt ochrone Pda801andotBsp- gl ycoprotein. .
In a preferred ~embodiment the aﬁbunt_ of organic
10 solution used is in the range .selected from the group
consisting of 0.5ml/g; 1lml/g; 1.5ml/g; 2ml/g; 2.5ml/g;
3ml/g; 3.5ml/g; 4ml/g; 4.5ml/g; 5ml/g; 5.5ml/g; 6ml/g;
6.5ml/g} 7ml/g; 7Q5ml/g; 8ml/g; -8.5ml/g; 9ml/g; 9.5ml/g
and 10ml/g of plant material. Preferably, the amount of
15 organic solution used is 4ml/g of plant material.
- In one embodiment the organic solution is selected
from the group consisting of alcohols, ethers, haloforms,

ketones and alkylene lecol. Preferably the organic

solution comprises an organic compound that 'is miscible

20 with water. The organic solution may  comprise at least
50% organic compound in water. Preferably, the organic

solution comprises at least 70% organic compound in water.
.In a preferred embodiment, the organic solution is an
alcohol. Most preferably the alcohol is 70% ethanol.

25 In a further preferred embodiment, the method
comprises the step of separating the plant méterial from
the 1liquid extract and evaporating the solvent of the
liquid extract to form a dried plant extract.

Preferably, the extraction solution 1is evaporated.

30 using a rotary evaporator.

Agitation may be preferably employed to increase the
efficiency of the extraction nethqd. Agitation may be

performed at one of more of the steps of the extraction

15



Wthout wishing to be bound by any particular theory, it is believed that

t he pol ar conpounds affect the pharnacokinetics of an adm ni stered drug by
bi ndi ng tWwoo¥ieGhieMe P450 and/ or p-gl ycoprotein. 20l n aa@iskesiopdgsi nent,
the nethod further conprises the step of formng a liquid extract fromsaid
solid plant material. Prefer abl)éi the plant material, once the one or
nore pol ar BehP8Hnds habecheedPtenovéde | LEKREEN t oi8n BrItifgdc by
solution fog,aboyt;8736 hours at a tenperature of 20-50C. Most preferably,
the plant material 1s exposed to the organic solution for a period sel ected
fromthe group cbnsaspihgroemadbodumedt34heaer sis gooenid€d 32 boupesiabout

12- 30 hoursc about . 14- 28 h?urg, about 16-26 hours, 30 gl out .18-26 hours,
about 20- 26°ABLF$°&R8 dbolit 22 -f@‘%%cft_s..aFﬁ%dﬁﬁgt bY ef &t e84 &FHBTFRENt t he
pl ant rr@tert@dgetﬁe@xwﬁﬁdatphabﬁa@égambaligl Httepthenel2aheyks.. WO _
2010/ 117342PCT/ SG2010/ 000142 | n_ anot her enbodi nent the plant materi al
i s exposed to thé&loV§anid@ddan igPedinentenpepatuie Froau-dsoL. a peepagabl y
the plant npfghial.ds & dtot gani, uti e at
selected fromthe cgr ( up%qﬁggns%st ié%’gc; 2%— §5%glt22§§%§£3gnéog{ 4- 3?%8
25-30C. | n disosospref erregkemodiwieit thepphambceatéchalyi saexppsedleo t he
organic solution at a tenperature of 25 C for 12 hours. In a preferred
enbodi ment ¥#e"&fbunt of organic 10 solution used i's in the range sel ected
fromthe group censicebirdgnek O/HiH/ ghel Prbenl SAL661020%EY; thondi gnt
3ml/g; 3.5ml/g; 4ml/g; 4.6ml/g; 5nl/g; 5.5nt/g; Gnﬂ/g; 6.5nl/ g, 7ml/Q;
7.5ml/ g; 8rA¥Erast 5HEYy; b@n&ﬁg{f‘lg.léﬁﬁrgdanﬁjlqrﬁﬁm/g ditpraativeteni athe
Preferably, u f or dani:c .sal_ytion used iLs 4

mat eri al . e;{@Pa n oﬁ{éasgrrb(j)% rr_e%t%mtl%el%greg{aerﬁ)c g%l ut‘lL’lon Ilggs}é%g?éeec'%gg%%bm t he
group consisttngcehtatebholwstetiversiahal afgorirs ] thetadnes candiadyt enel

gl ycol. Preferab t he organi c sol ution conprjses an organi c_conpound. that
oY sei bl ot SBTa i G T 6PORITC oS0l GF) olF ARy CBifbr PLE R PEREFCH0N.
Oor gani g 5CONPOEHEd1 g Wed e nEr eheeabiyn . t he organic _

- The plant extract may be used in combination with
other known treatments, including antifungal treatments,
antibiotics, chemotherapéutic agents, etc. Suitable
agents are 1listed, for example, in the Merck Index, An

20 Encyclopaedia of Chemicals, .Drugs and Biologicals, 12
Ed., 1996, the entire contents of which are incorporated
herein by reference.

Combinations of active agents, including plant

extracts of the invention, may be synergistic.

25 . Convenient modes of - administration include ©oral
administration, inhalation, transdermal application,
topical Creams or gels or powders, or réctal
administration. -Preferably, the extract is administered
orally. , |

30 ' Depending on the route of administration, - the

formulation and/or extract may be coated with a material
to protect the compound from the action of enzymes, acids
and other natural conditions which may inactivate the

therapeutic activity of the compound. Such coatings, for
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solution conprises at |east 70% organic conmpound in water. In a preferred
enbodi nent, the organic solution is an al cohol. Mst preferably the al cohol

is 70% etwwanelo12hz In a further preferred enbodi nent, phe/seBifdddogonpri ses
the step of separating the plant material fromthe liquid extract and

evaporating the solvent of the liquid extract..to forma dried plant .
extract. example epterdCaiIopt i exdhadisbh XRPYR | bR FBO&Fapér 8Kdd 130
using a rotapyqguapekator. Agitation may be preferably enployed to
increase the efficiency of the extraction nethod. Agitation nay be B
perfornmed at oneDobprosécos e tdteepslaft tdret Bxtt amayoalsWioe prepared

2010/ 117342PCT/ SG2010/ 000142 net hod. Pref.erabl y, t-he itation 1.s_provided
by soni cat ?Bn.ggcero‘ h ;jnjo‘glﬁje é?%'o\ﬁ%% erf%ergelxcso "ovi éjg Qe Hﬁggi tion

conpri simg anpkabt exld act aLre&l dUAdeto driid ndirScl @St £s i dnd oget BEbrageh a
pharmaceutically acceptable carrier. In yet anot her enbodi nent there
i s provi ded2Bddostfo f oPRREBABELELAGLa ALEFR2EAEIMRE alfedr diFRPEdI R hed

di scl osure, jtagetber ; Wit R a phacmaceyti eald vy racGept; Higls. 10In
accordance a}:t %gt hg- ﬁr eseﬁt pgi scﬁgsufﬂtee, .%?ﬁe)ep g%te e?rogcr%%rmly Se

adm ni stered al ofin. Aldrex nakembeldyimenlte exthact pisntbe adbiracst emely as ba

pharmaceuticgl , nutraceutical, veterinarial, agricultural, or.industrial
ormul at | onoaR-BRCEEREE 586 14| a8 A %n "ot r &t - 18EBCBbL PR P5 t he
inventil@. an adéemplapleexddiaste MM dysed i theorgidad | @k twWialdt okher

known treatnents, including antifungal treatnents, antibiotics, ’
chenot her apetibpE dgemesiesntts ™yt abfe &FerRCkreedi shed Hatd eRBMPPEL in

the Merck |§HS{1 A@elatin capsule, compressed into . tablets, or
incorpoiated directly into an individual's diet. For oral
therapeutic administration, the plant extract may be
15 incorporated with‘ excipients and used in the form of
ingestible tablets, buccal tablets, troches, capsules,
eliXirs, suspensions, syrups, wafers, and the 1like.
Suitably, such compositions and preparations may_contain
at least 1% vby weight of the plant extract.
.20 Alternatively, the compositions and preparations of the
plant extract may, of course, be varied and, for example, -
may conveniently range from about 2% to about 90%, about
5% to about 80%, about 10% to about 75%, about 15% to
.about 65%; about 20% to about 60%, about 25% to about 50%,
25 about 30% to about 45%, or about 35% to about 45%, of the
.weight of the dosage unit. The amount of planﬁ extract in
therapeutically wuseful compositions is such that a
suitable dosage will be obtained.
Suppiementary “active compounds may also be
30 incorporated into the compositions according to the
present invention.
In "one embodiment, the carrier may be an orally

administrable carrier.
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20 Encycl opaedi a of Chem cals, Drugs and Biologicals, 12t1 Ed., 1996, the
entire contents of which are incorporated herein by reference.

Conbi nat iWweef118sbi ve agents, including plant extractspefsiolby@nt i on,
may be synergistic. 25Conveni ent -nodes of adm nistration include oral

adm ni stration,inhal ation,transdermal applicati on,
top|caIcreansorg@P@BPEBmﬂ%?%moﬁﬁ%cﬁalp%ﬂﬁ?ﬂ?@?Fé??én FRRFEbIYR the 2

extract is adulgLst gsaf Oﬂf@}rﬁdla@@e%egﬁdle@&e%ctahq outa el ag.?‘aﬂh%%at' on,
the formul ation“and/or extract may be coated with naterla o protect the

conpound frbablhesaor|oapaﬁleazynESabéeldsrandadthdmlmasamaklcmndlt|ons

whi ch may inacti te the 1 her peut act|V|t of -t onpoun

coatings, for 5810F¥1 6%@/568? %&aﬁ%PéseﬁPangléﬁhtFHSS
are wel Is kn@é\dﬂay@dt heseast slsh:inhllaelbhs art. Di spersions of the plant
extract may al so _be prepared in glycerol, liquid polyethylene gl ycol s, and

m xtures t her eof TaR#CTE A/ 0i1ZOChGRIer PéldBnar RROREES | Gis! ofhet dridife &AB use,
pharmaceuti cak, preparakions. yay EBTEBMQngbpr%§erB§ﬁH%§ tQupevent t

pﬁm -
growt h of m croorgani sns. ['n one enbodi nent e plant extract nay be
adnln|steregr@gataythforaeﬁmampje cawnt h ssreialer tordi beénatior 16xampients

| abl e_edj bl Th tract and. oth di ent
21 %0 be encPiSha Sen G TR0 BT COPECLRSRT (ol AP ATEReardnCL AT Eas BTt o

tabl et 9,0 orasn@@ﬁ:aorsa;taq@hcy reddto | gt oram, | Bdgihdvalacs digld Hee oLak;
t herapeutic adm nistration, the plant extract .may be 15 incor porated Wi th
excipi ents %néu@§é§apﬁtﬁﬂ?hoﬁﬁ16@9Qﬂﬁ%ﬂmtﬁ%@@éﬁ?%isanﬁudtaﬁwﬁabﬁ§#§9

roches, capsuhes. <BkixI 1, suspeRsLons. MRS, 481 elacdandithe dike,

Suitably, conposi ti ons and preparations may contain at east 1%
wei ght of theapbaningxtgaett. such as peppermint, oil of wintergreen,

or cherry flavouring. ' When the dosage unit form is a

15 capsule, it can cqntain, in addition to materials of the
above type,ﬁa liquid carrier. Various other materials can

.bé present as coatings 6r to otherwise modify the physical
form of the dosage unit. For instaﬁce, ﬁablets, pills, 6r

capsules can be coated with shellac, sugar ‘or both. A

20 syrup or elixir can contain the analogue, sucrose as a
sweetehing agent, ‘ methyl and propylparabens . as
preservativés, a dye and flavouring such as cherry or
orange flavour. Of course, any material used in preparing

.any dosage unit form should be pharmaceutically pure and

25 substantially non-toxic in ‘the amounts employed. In
addition, the analogue cah be incorporated into sustained-

release preparationsvand formulations.

Preferably; " the pharmaceutical composition may

further include a suitable buffer to minimise acidh

30 hydrolysis. Suitable buffer agent agents are well known to

those skilled in the art and include, but are not iimited
to,-phosphates, citrates, carbonates and mixtures thereof.
Single or multiple administrations of the

pharmaceutical compositions according to the invention may
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20 Alternatively, the conpositions and preparations of the plant extract
may, of course, be varied and, for exanple, may conveniently range from
about 2%wWwe 29fp4b3490% about 5% to about 80% about 10%pi¢sebellooriaye about
15% to about 65% about 20%to about 60% about 25%to about 50% 25 about

30% to about 45% or about 35%to_about 45% of the weélght of the dosage
unit. The aRBufBTrERell at exPractkinleReddpeits carfy e¥eAuIPToMbRi t Péns is

such that a rSUtiabl exdasag nWbEEoRe‘ygéﬁéﬁﬁkmlne effective, non-toxic

Suppl enment aryactl vecofpoundsmayal sébe 30 i ncorporated into the conpositi ons
accordi ng tdosageprlesredts igfverié oplant extiractormmditiodiommesithencand er
may be an oral Iglaadm E rabl e ar rier. WD 2010/ 117342PCT/ S&010/ 000142
Anot her f or M of YR BhErrBteal 88? ESHposition is a dosage form formul ated as

enterica |y coatedrghapyl es, wiahl s Qpaapaules sub tabl erfonagyakkill
adm ni strati on. Al so included in the scope of this invention are

del ayed rel éaséhforatifi athahs thaRdtignal rerpese Pl Iteeaddipii esS Ry BRe
like can al g, con térﬁﬂer} toe TRllaw 08: b NG SEQQraétg%ﬁ gééﬂgggg%?on

acacia, corn star or 96| atn; excl pi ent's such as dical cium P ate; a
di si nt egr at ghgeageper s utdy 10f<aas cor miestiarech, mpotetro stfar daysal gcanc bei d
and the 11ke, 8 LYPRLGAN SHET 2RSS SR e ¥R aNG SYRELERLA
10 determination tests. _ _
Generally, an -effective dosagé of the plant extract
per 24 hours may be in the range of about 0.0001 mg to
'about 1000 mg per kg body weight; suitably, about‘0.00I mg
to about 750 mg. per kg body weight; about 0.01 mg to about
15 500 mg per kg body weight; about 0.1 mg to about 500 mg
per kg body weight;'about 0.1 mg to about 250 mg per kg
body. weight; or about 1.0 mg to about 250 mg per kg body
weight. More suitably, an effective dosage per 24 houts
may be in the range of about 1.0img to about 200 mg per kg
20 body weight; about 1.0 mg to about 100 mg pervkg body
weight; about 1.0 mg to about 50 mg per kg body weight;
about 1.0 mg to about 25 mg per kg body weight; about 5.0
mg to about 50 mg per kg body weight; about 5.0 mg to
Aabout 20 mg per kg body weight; or about 5.0 mg to about
25 15 mg per kg body weight.
A There 1is providéd .the use of the plént extract

according to the disclosure in  the manufacture of a

medicament for  the treatment or prevention of
hyperlipidemia. A
30 There 1is provided the use of the plant extract

according to the disclosure in the manufacture of a

medicament for the reduction of cholesterol in a subject.
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or cherry flavouring. When the dosage unit formis a 15 capsule, it can
contain, in addition to materials of the above type, a liquid carrier.

Vari ous oyBhohiombasi al s can be present as coatings or teceistesssisgodi Ty
t he physical formof the dosage unit. For instance, tablets, pills, or

capsul es can be coated with shellac, sugar or both. A 20 syrup or elixir
can contain the &R&F8gués sDEPBideds hheweBfeni A afBRt, Phebky| egkgact

pr opy! par abens, g, REeSeEVaghuesqs 8cdye,2ad thavelel naaUelcas.ehepty ar

orange flavour. ourse, any materral used in preparing any dosage unit

f or m shoul dmbéiphmemacéati takl yepuceéiandoZ5 choletsartricd! liyy morsubg)dat.in t he
anounts enpl oyed,, In addition, the analogue can he incorporated into
sustained-releasghﬁfﬁpaFﬁtiBHgvéaﬁdfo hﬁlaPFSns?QPrtBEragﬁﬁp%heeXtraCt

phar maceut i gaboe@iRgsi tbontABY Hukkhekuiracl ude ansui hahheabulier be a

m nimse acid 30 hydrolysis. Suitable buffer agent agents are well known to
t hose skillBgdigam@etart &E i ndihrle, Bahididies | gift ed Bohyghesphadres,

citrates, Cﬁé?ﬁgg&fﬁtggglHLéEHEg@FLhQ%eOf(HMG—%?%%“ reductase

Singleormultip m nirstrationsofthe pharmaceu conp05|t|onslgbco?ding
to the i nvestbpactay WO 2010/ 117342PCT/ SG2010/ 000142 be carried out. One
skilled in the art would be able, b%?éf#tine experinmentation, to determ ne

t
effective, non-tbRFESdodSge 3 | P 89pl dnt PAA*AZAY and?B79% onpBEMt i on

and an 1adni Bbsbrating RAl LAMt extrab¥l th€tordindi ldo b@hapPpak et okarane of
ordinary skill in the art that the optiml course of treatnent, such as the

number of dbesgetbertvethl Anstercraensofosorlpsiti on given per day for a
defi ned nunber of days, can be ascertained using conventional course of"
treatnent 10 determ nation tests. ' :

Brief Description of Drawings

The accompanying drawings illustrate a disclosed

15 embodiment and serves to explain the principles of the
disclosed embodiment. It is to be understood, however,
ﬁhat the drawings are designed v.for purposes of
illustration only, and not as a definition‘of the.limits

of the invention.

20 Fig; la shows a HPLC profile of a red yeast rice
“extract before removal of the polar compounds. Fig. 1lb is
a HPLC profile of the dried red yeast rice extract, after
.removal of the polar compounds, obtained in accordance

with the method of the disclosure;

25 Fig. 2. shows the results of a cytochrome P450

inhibition study using a red yeast rice extract;

Fig. 3. shows the results of the activity of polar
compounds. on P-glycoprotein with a negative control
(NaVOy) ;

30 Fig. 4. shows the results of a P-gp- activity assay

using red yeast rice extract;

Fig. 5 shows the results of a CaCO-2 absorption study

with verapamil using red yeast rice extract, and
20



Generally, an effective dosage of the plant extract per 24 hours may be in
the range of about 0.0001 ng to about 1000 ng per kg body wei ght; suitably,
about 0. GRé r0m/19342b0out 750 ng per kg body wei ght; aboulpc@sedofdBosia2 about
15 500 ng per kg body wei ght; about 0.1 ng-to about 500 ng per kg body

wei ght; about 0.1 ng to about 250 ngy kg body weight; or about 1.0 ng to
about 250 ny perFkg bokly wEPYst .t e‘p Yahl I o ef @3l e2RSSEREIREr 24
hours may bgthayt leagnggrggaﬁm%shg Te ! %%@Qutm%goe%r%%rt kg 20 body
wei ght; about 1 o about 100 ny per. body wei ght; about 1.0 ng to
about 50 ng per kg body wei ght; about 1. 0 ng to about 25 ng per kg body

wei ght; about 5.0 ng to about 50 ng per kg body weight; about 5.0 ng to
about 20 ng per kg body weight; or a gl My to about 25 15 ng per kg
body wei ght. There is provided pse of the plant extract according
to the d scl osurrohRltihetimgubaaingiesofofa ttedi Deventidwoy iheludeagmene or
prevention of hyperlipidema. 30There is provided the use of the plant -
extract accBfEFng™®?8et he?Rfl s& o SHWILR HIE meramRhSur & ide abﬁ'edﬁbléﬁﬁﬁff for
the reductigosofichal eshergbebiied subkast. YO 201L1AL342BCT/ SE20104000142
There is provided the use of the plant extract according to the disclosure
in the rranuEaempieSof vehmidl sheerdd f pptt Hee r shsttizrecbf aghol estaenol wal a
subj ect . 1t e I‘OVI de? e us% of ltokrlle pl ant extract according to
the di scl ostrB |rl1 9h u?ggtu e NYERT¢SMent for the inhibition of

3- hydrq>oy 3- net hyl gl ut aryI coenzyrre A (HMG- CoA) reductase in a subject.
There is al so pI’OVI ded a packaged dosage form 10 conprising a plant extract
accordi ng t Bxamelgi dcl osure together with instructions for use. Brief

Descripti onp@{ DRt RE8 of red yeast rice (RYR)

Preparation method:

1. Rice (Oryza-sativa'var. Jabonica) was soaked in water
15 (dml/g) for 1 hr at 23°C .
2. The rice was then kept in an oven at 100°C for 2 hours.
3. 5% (w/w) 'of M. purpureus was then added.
4. The rice was then incubated at»24—30°C.er 7—14 days
with physical stirring every 2 days.
20 |
Example 2

'Extraction method

1. Whole red yeast rice (RYR) was exposed at 23°C to
25 0.1M sodium acetate (4ml/g of red yeast rice)vfor 12 hrs.
This step was. used to remove citrinin and other toxins
from the RYR. The salt solution was then removed by

filtration on filter paper or cheesecloth

2. The RYR extract was then exposed to water (4ml/g of
30 red yeast rlce) at 23°C fbr 12 hours. This step removes

the polar compounds and any residual salt solution in the

RYR preparation from step 1 above. The salt solution was

then removed by filtration on filter paper or cheesecloth.
' 21



The acconpanying draw ngs illustrate a disclosed 15 enbodi nent and serves
to explain the principles of the disclosed enbodinent. It is to be

under st oGgo JfaaYRk, that the drawi ngs are designed for ppyiseesRmociln

illustration only,
20Fig. la shows a HPLC profile_of a red yeast

and not as a‘definition of the limts of the invention.
rice extract before renpva

of the pol af- conpbRddY: Fitdie | baps £APIETHiOri Isdesr vheddri%d pEBapeast
i ce extracksmaflenst empvakagt Liedpolar ampounds,  oblai nede i pagegogdance

with the nethod

i sclosure; 25Fig. 2. shows the resul

cytochrone ©450chadi bohaonlshulyRtBi agtaarced yeast rice extract;
3. shows the results of the activity of polar conpounds on P-glycoprotein
with a negative control (NavQ4): 30Fig. 4. shows the results of a

P-gpactivity assay using red yeast rice extract,; Fig. 5 shows: the

resul ts -of-

extract,

extract.

a

Fi g.

@egggps ofbf9595'89t§58g¥oﬂﬂth verapanll using red yeast rice
010/ 000142 Fig. 6. shows the

resul.ts of an anthal cabsenphi Qrvailudyadiso Ng-UeTAPAG bfusidt] yetstyeasterice

rafd- a conparative exanple -will be further descri bed in

greater detail by reference to specific Exanples, which should not be
construed as in any way limting the scope of the invention.

10

15

20

25

30

The percentage of the polar compounds removed by the
extraction method is approximately 94.5%. A high
performance liquid chromatography (HPLC) chromatograph of
the dried extract is shoWn in Figure 1. Thebconditions of
the HPLC are: 3pm pore size column, two solvents, solvent
A .01% formic acid & solvent B 100% acetonitrile; a flow
rate of .7 ml/min; gradient flow such that at .0 minutes
solvent A is 97%, and at 50 minutes solvent B is 100%.
Peaks falling within the area from 0 minutes to 107minutes
would indicate the presence of polar compounds in the
dried extract.

As can be seen from the HPLC chromatograph in Figure
la, the RYR material prior to treatment with water

contains polar fractions as shown in the area indicated by

165896201.

Figure 1b demonstrates that the RYR after treatment
with water has a ‘substantlally reduced polar fraction
shown by the area indicated by 9534468 (shown as a red

line on Figure 1b). The absence of peaks in this area

indicates the removal of polar compounds  from. the R

material. This indicates that approximately 95% of the
polar compounds have been removed from the RYR material
after treatment with water. _

Monacolin K (lovastatin) level was 0,5—2mg/g of red

yeast rice extract.

22
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10 Exanple 1 Fernentation of red yeast rice (RYR) Preparation nethod:

1. Rice (Oyza sativa var. Japonica) was soaked in water 15(4ni/g) for 1 hr
at 23C . wo2010/87343he rice was then kept in an oven at 3e9&cheiv0doa®urs.

3. 5% (ww of M purpureus was then added. 4. The rice was then-incubated
at 24-30C for 7-14 days wth physical stirring every 2 days. 20 Exanple 2
Extraction nethod 1. Wole red yeast rice (RYR) was exposed at 23C to 25
0. 1M sodi ung ,fte3(4nl/g of red yeast rice) for 12 hrs. This step was
used to renove citrinin and other toxins fromthe RYR The salt solution
was then rcPibazmacgkineétiat vahidatioht en Bi¥Beextrachkeesecl oth 2. The RYR
extract was then exposed to water (4ml/g of 30 red yeast rice) at 23C for
12 hours. This step renoves the polar conpounds and any residual salt

sol utiom i ncyhecRYGnBT epapat ponsbr 9Ansbepidnabevey The salt sol ution was

then renoved Dy Tiltration on filter paper or cheesecloth. 21
CYP1A2A, CYP2C9 and CYP3A4 activity assays (CYP1lAZ2,

CYP2C9 and CYP32a4 P450-Glo™, Promega) employing
.luminogenic pP450 probeAsubstrates that are derivatives of
beetle luciferin, a substrate for luciferase enzymes' were
10 used. . The derivatives are not substrates for luciferase
but are‘ convefted by CYP to luCiférin, which in turn
reacts with luciferase to produce a measurable amount of

light that ‘is directly proportional to the P450 activity.

The CYP membrane was treated with 20upl of Luciferin-
15 free water (untreated control), naringenin (CYP inhibitor,
'negative control) or the RYR water extract at different
concentrations (1.25mg/ml, 2.5mg/ml and 5mg/ml, drug
treated) in a white opaqﬁe 96-well plate (Costar). The
plate was pre-incubated at 37°C for 10 min and then the
20 reactions were started by addition of NADPH regeneration
.~ solution and incubated at 37°C for 20 min. The reactions
were then stopped, and detection of luminescence was
initiated by adding an ATP Detection Reagent to all wells
and the luminescence of all samples was measured by an

25 Infinite F200 plate reader (Tecan).
The luminescence signal observed in the CYP activity
assay ‘was directly proportional to the enzyme activity.

The net signals from untreated CYP reactions represent

total CYP activity. 100pg/ml of naringenin *(a CYP
30 inhibitor) was added as negative control for the
experimeht. ' Changes from the average net signal of

untreated CYP reactions for - reactions with the test
compound (RYR water extract) demonstrate the modulation of

CYP activity by this  compound. The luminescence signal

23



WO 2010/ 117342PCT/ SG2010/ 000142 3. Finally, the last extraction step used
70% et hanol (4ml/ g of red yeast rice) at 23C for 12 hrs to produce an

enri ched wanaflihi K RYR extract. Details of final extpagisc@onoois2 The
citrinin level was 0.3-0.7gg/g of red yeast rice extract. The percentage of
t he pol ar compounds renoved by the 10 extraction nethod is approxi mately
94.5% A hi §Br periior esdd nNg qGPAreRRenat griae Y HEbe, chP8natBEFapEesf t he
dried extra j h in. Fi_gur e di }ﬁﬂ§] : m
pore size c%%ﬂ%%?§t&%ﬂg%EGéﬁggfﬁgéT%%?tt%ggof%% Qré?% g%ﬁd%§h§% f§n€§% 100%
acetonitrilectavitpw ther dumiokscénnle/ mignadr ddivent tfHaow shiehubhaeated0

m nutes solvent_ A is 97% and.at 50 nminutes solvent B.i,.s 100% Peaks
falling witAPAPLHR épggyﬁpgngﬁﬁﬁrﬁﬁ%goY% 16°H#Huﬁ§§%ﬁ£§g#h%d?EBleFNe
presence of opokgp, conpdindssihidtshqrdiguad extrashondfAstearnke seen Ryamthe
HPLC chromat ograph in Figure la, the RYR material prior to treatment with
wat er cont av@sepolat Tact iogsces shahmPihipRe af e&YildiZoat €4 PB{F2168896201.
Figure Ib d rates, th g Y| : tr nt. 2 i t t a
substantialﬁgpgé%hced§%%l2&“%?@%5{ ﬁgé g&h Bsﬁ%ﬁg‘gfeguﬁ%d?%§$e§£E£g§E34468
(shown as aobedihede oafEegur erklpvalhe @fsenahef pmaksrin ¢bmsoanéa,

i ndi cates the renoval of gola conpou ds,fron1th$ R material. This

| ndi cat o5 { REORBPF OXPRBYSTY §8Y oRALRSL 387p8Far BofbbaNAS Ihave been
renovedogf romthe RYR material after treatnent with water. Monacol in K

(lovastatin) level was 0.5-2ng/g of red yeast rice extract.
P-glycoprotein (P-gp) activity study .

. An enzyme kit, Pgp-Glo™ Assay System (Promega, USA)
was used to analysis the influence of RYR water extracts
on P-gp activity. .This assay-'detects the effects of

15 compounds on recombinant human P-gp in a cell membrane
fraction and relies on the ATP dependence of the light-
generating reaction of firefly luciferase. ATP is first
incubated with P-gp; then the P-gp ATPase reaction is
stopped, and the remaining unmetabolized ATP 'is detected

20 - as a luciferase-generated luminescent signal;> P-gp-
dependent  decreases in luminescence  reflect ATP
consumption by P-gp:; thus the Vgreater the decrease in
signal, the higher the P-gp activity. Accordingly, samples
containing compounds that stimulate the P-gp ATPase will

25 have significantly lower signals than untreated samples.
Preparations of P-gp, fhe reaction mixture and ATP
detection reagent - were followed according to the
manufacturer’s 'inétructions. 20pl of RYR water extract
was prepared at different concentrations (1.25, 2.5 andv

30 5mg/ml), verapamil (positive control, 0.5mM) and NazVO, (a
P-gp inhibitor, 0.25mM) were added into a white opaque 96-
well plate (with clear flat ,bottom, Costar 1Inc., NY)°
respectively. P-gp was then added into wells containing

the testing compounds and incubated at 37°C for 5 min.

24



WO 2010/ 117342PCT/ SG2010/ 000142 Exanpl e 3 Pharmacoki netic validation on RYR

extract 5 Cytochrone (np) P-450 inhibition study CYP1A2A, CYP2C9 and

CYP3A4 acwownioiamsays (CYP1A2, CYP2C9 and CYP3A4 P450- @t@rsic2oiéroonega)

enpl oyi ng | um nogeni-c P450 probe substrates that are derivatives of beetle

luciferin, a substrate for |uciferase enﬁgges were 10 used. The derivatives
o]

are not subiPFat S&AFAANT| fEF5Re bUELAH? nPr t S 1951 ulerédEn,

which in tusBipeashs Whd |WJ@IPS%1%Qe0rQggcelﬁcﬂﬁéﬁé'ﬁabé@ amunt ref
light that is dlrectly proportional "'to the P450 activity. The CYP nenbrane

was treat ed4@inih.20fheofreact fens nwels thes wdtampgdintardt ddteohipnl pL
nari ngenin (CYP_Ii nhlbltor egat.i.ve .contro e RY rac

G fferent cOMBGREPAETERS 11 2atie 5 sk naSaARTS g o ot uGeEPELgH) i n
a white a)paauegeﬁtwelﬁo pl ate (Gmelm) a'ﬁhie phat sunasgpr eciencubatadtahg37C
for 10 mn and then the 20 reactions were started by -addition of NADPH )
regener at i ohUB6PEEFERCENICT ncdbat B M1y c K0 2@ 1@te  FRédegact T668wer e
t hen stoppegusggga?et ection of lum nescence was initiated by adding an ATP
Det ection Reagent ‘to.all wells and the | um nescence of all sanples was
measured by an 25 Infinite F200 pl ate reader (Tecan). The

| um nescenc SI nal bserve in the CYP activity ay. wa ctl -
proportiona Q]P%e Ff/rrea‘(fac Yl\/jﬂy A5 nett\hm gngflsfS %r or%%u Ha{g{at eétﬁ?P

reacti ars repteaeﬂt otrptl.a_i;p CxXPrasti \ddtyivil3pp@a sl exlanmiaiddangeni Bofipa&¥Rg30
i nhibitor) was added as negatlve control for the experjment. Changes from
t he aver agetR@t UsFgRalegf samplesat &fsevp k5l ¢ r tFeaked oNs tRi RKRt he

Lest compoupdytRYR el Ry exby agt hadBpn ottt heeROyLALEGRe9L e E¥Breq

activity by this conpound. The | um nescence signal '
2010/ 117342@@t$@201e/3606142rmr3)t he Nee¥0i ngs C@npehﬁdtwe hngheblthanOtfhe

untreated s |.es denonstratin t ,thi.s.c nd, can enh
activity; EngPUm ﬁ’éisceaﬁlbpelaesﬁ gﬁﬁ %%P”lt%ﬁaﬁ\{%;& uﬁlar Sat'ed a%%l gf F‘ﬁﬁl yi ng
this cqraoouadt@outgl.l nhitit die adiseridey off CNRsvdhe mesidilt sahbi gurag2)

denpnstrate that the RYR water extract.induces inhibition of CYP1A2, CYP2C9
and CYP3A4. STRBUEYSSHYR WibdbEP2S@hiad 4% HiRS R¥RNeXt agftected. ATP

consumption in the presence of Na3;V0, is attributed to
minor non-P-gp ATPase activities present in the membrane
preparation. The differences in luminescent signal
20 Dbetween. Nas;VOs-treated samples and untreated samples
‘represents the basal P-gp ATPase activity; while the
difference in -the luminescent signal between Na3V0O,~treated
samples and samples treated with the test compound (RYR
water extract) represents P-gp ATPase activity in the

25 presence of the test compound
As shown 1in Figure 4, addition of RYR water extract
significantly enhanced P-gp activity and the activation
was dose-dependent. These results -'suggested that RYR
water extract contéins a P-gp substrate, "when . it was‘
30 incubated with the P-gp membrane, ATP was consumed by the
P-gp, and a strong change in luminescence when comparing
with the Na3zVO4-treated samples was observed. The EYS-NYP
product shows relatively low activation of P-gp activity,

this = implies that the compounds in RYR which could

25



obt ai nedaf t errenoval of t he pol arconpounds, denonstrates very | ow inhibition
of CYP activity. 10 P-glycoprotein (P-gp) activity study An enzyne
kit, Pgp-v@baIiMAzsay System (Promega, USA) was used to &OAUSGOW/0D0162

i nfluence of RYR water extracts on P-gp activity. This assay detects the
effects of 15 conpounds on reconbi nant human P-gp in a cell _nmenbrane
fracti on apoflekenes ofrghe a&tRVddpenderee maved | p§hecgéNedyt Py t&&tion
of firefly lugiferase. ATP is first incubated with P-gp; then the P-gp
ATPase realtionis stopped, and the remaini ng unnet aboli zed ATP- i s detected
20 as a luciferase-generated | um nescent signal:P-gp- dependent decreases
in lum nescence reflect ATP consunption by P-gp; thus the greater the
decrease | R3&PgHaBPSORRLOBNESS@Ye P-gp activity. Accordingly, sanples
cont ai nj ng conpeyndgst high i shi WA € gohe 0BsgPcATPasEn Y hle2d Raveested
significantly | ower signals than untreated sanples. Preparations of P-gp,
the reacti eithi xt trepand/ APAdet greuorakiszg@nt Widite f 6ProWmegoatedrdndy to

the manufacturer's instructions, 20pl.of ter _extract r red at
di ff erent 88%&8ﬁ?ré?? nge?&?ig?g§55'éﬁﬁa3€g§%3§ﬁ§ff%§é?%%aﬁ?%ﬁf§§§9%95e
control, 0iamVh agdriNa3¥de (anddgpni ddhsiotring. 25iMa wlasadddSeeiding a
white opaque 96- well plate (wth clear flat bqttgom CDStar"@%F

respect i velpdipigp (ks PH@ﬁC&@@QE%)ntﬁfﬁblWEiEbntﬁﬁﬁPﬁg'Fﬁ&ep i ng oP
conpoupgls anddneupatsd atq 32Chel Biid) 6-¥0 201141734 2RCT4 SEARLR4R00142
The reactions - were initiated by qultlon of My- ATP sol ution, the 96-well

pl ate was i(Goubdngd afYB76tf opxUONi aclTnécmactTivms inersteherrRtadpped and
detection of .l um nescence was .initiated b ' T [

Reagent t oPRMYSREFFs En H@agHﬁﬁﬂf%ﬁﬁége%ﬁ ?%§g|3ﬁ$ﬁﬁsgéﬁgéﬁ%% g&p%
Infinite F2Q0 phat ececlader ndecan, wAist réplackd the Rogpsacifwéty cadday,

the effect of RYR water 10 extract on PgB,ATPase activity wa ,exaniggd by
conpari ng seeding with - Enterocytes 1fferent1atlon medium  (BD

15 Biosciences) in experiments, which required use of
differentiation medium; the medium was replaced every 48
hours thereafter and the cells were maintained at 37°C,
95% relative humidity, and 5% CO,. After three days
incubation in the Enterocytes Differentiation medium the

20 CaCo-2 monolayers were ready for permeability studies.

Physiologically and morphologically .wellfdeveloped
'CaCo-2 cell monolayers with transepithelial’ electrical
resistance (TEER) values greater than 300 Q cm? were used

" for the studies.

25 » The transport medium used for these studies was
modified Han’s buffer containing 10 mM HEPES. The pH of
both the apical and basolateral compartments was 7.5.
Prior to all experiments, each monolayer was washed twice
Qith buffer and TEER was measured to ensure the integrity

30 of the monolayers. The apical to basolateral (A to B)
transport of verapamil was measured in the absence and
presence of the test compound.4 The concentration of
Vérapamil used was 100nM, which was much below its K, value .

of ~60 uM. The concentration of test compounds was chosen
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the untreated sanples (basal) and sanples treated with RYR water extract to
a Na3VOQ4 (sodium orthovanadate)-treated control (see Figure 3). Na3VO4 is a

sel ecti veypnbidpittae of P-gp, and sanples treated w th Nag¥YQé0@weoa® P-gp
ATPase 15 activity.In the absence of Na3VOQ4, basal and drug- stinul ated

P-gp ATPase activities can be detected. ATP consunption in the presence of
Na3VO4 is ab®rPButldd o H nbPiforssagp AlPRasBTHELRTi g preseiRtedh PHe

menbr ane prgaam%i an. B@xgﬂ'aﬁiearteém@élwel HF RRSGRM & gnaln A0y bat ¥eghn
Na3VO4-treated sanpl es and untreated sanples represents the basal "P-gp
ATPase activotgithbirl éhehemdiddler Baceoi B thenspointes centbas ghat e bat wéBn

Na3VOs-t r eat ed ol les.treated with th t d. (RYR
vaior oxtr abe) ™t SPPESBICS P GRATPhs B GcT POt IEh -t A 3 SRBRhCet of Ehe

test corpoulgical ar® BheWMatBrhlguwendarafshts Oweel RYRoWalRy gxBhact
significantly enhanced P-gp activity and the activati.on was, dose-dependent.
These resul ¥8SReGEHEEELY t RAL RVR Weltr eRTPaLRdcdAfaiats PR QTbstRat e, -

phen Tt vasadfedneydabed whilils! e RGP BB 411 Fa VBSn CORPLIPELBY o he
P-gp, and a strong change in lum nescence n conparing wth the
Na3VO4- t r eat @duManfihes mvaso loger v eder&he HEYS- NyPulpa beld cf oshadvshaowt st avel y

| o 2ct 1 vaty 9neof sSua S eyl L LS, Kt Lhe cammoupde LIRIR
removed cef f get pvakiy, by ot kE HBt3WAnin, 60 min, 90 min, 120 min and 180 »
min; and from the apical cbmpartment at 0 min
respectively, during the incubation. period and analyéed
for concentrations of verapamil by HPLC. The A to B
permeability coefficient (Egﬁ)>of verapamil-was calculated
15 in the presence and absence of the test compound.

- After investigation on the effects of RYR water
extract on enzyme level (P-gp and CYP assay), CaCo-2
absorption assay was employed to analyze the effect of RYR
water extract in.cell level. In vitro studies with CaCo-2

20 cell monolayers are valuable tool for predicting human in
vivo intestinal permeability. In‘the experiments, 50pl of
1xPBS (control) @ or RYR water extract at various
concentrations (20mg/ml and 50mg/ml, drug treated) were
added into the apical compartment of the tissue culture

25 plates with verapamil at 100pg/ml. The concentrations of
the samples - taken from _the basolateral 'and apical
compartments were -calculated from a calibration curve
(data not shown)'which was constructed by measuring the

peak area obtained from injections of verapamil standards

30 (259ug/ml,  125pg/ml,  30pg/ml, 15ug/ml, 7.5ug/ml. and -
3pug/ml) and the regression analysis linear equation was y
= 27043x - 11153 (r? = 0.098). RYR water extract enhance
(2-fold) the net absorption of verapamil in. the CaCo-2

study. However, the EYS-NYP preduct (produced in
27



CaCo- 2 absorption assay 5Fl asks which were 90-100% confl uent were harvested
with trypsin/ EDTA, neutralized with serum containing nmedium and

centrifugge2larsel | pellet was resuspended in a serumptige0RBoeiR
consisting of a Basal Seeding nedium (BD Bi osci ences) and Mto+ Serum

Ext ender (BD 10 Bi osci ences) and seeded onto 6-well Cell Culture Inserts

(Corning, N¥Fcardsrees wélths/ &he MeLhadserds cobt ai A1aCHOPYESI er SHO¥Spm
m cropor 0“%%@5?[‘%%%?&50%%! acﬁleé" dorPe:dr. Tﬂgfeﬁgﬁl&ﬂs@ﬁé‘&‘ ‘é‘gétr ‘Efl%aced‘

24 hours after ce seeding w th Enterocytes ferentration nedium (BD 15
Bi osci enceshethodxpersi raites, tahrehovequheegalise ofombdiretenthati efifeedi um

t he nmedi um was repl aced every 48 hours thereafter and the cel.ls re. .
ot nt et nod. BRasreloBSBerEa! s andis (S s eonin AR TRT SERPGEIHE)Y

i ncubatipn irigheeEpyerocytes Differentiation mediumthe 20 CaCo-2

nonol ayers weré ready for perneability studies. Physi ol ogi cal | y and
nor phol ogi cal |y wel | -devel oped CaCo-2 cell nonolayers with transepithelial

el ectrical ‘@gg! _grt%agc&gdi TEER) val ues greater than 309 Q cn2 were used for

t he studi es: —ansport medi um used for these studies was nodified

Han's buffer conMalai ngpt@gukHBHERESY TaetspHwdidioting he2@pt+2adlgandere

basol ateral co artgen%s was_ 7,5. Prior to experi nents, each nonol_ayer
th-

| .
was washed PWFEB2RF EPT e rARHER T ERIOURES stitéd PG tenSargSERd tvnt 84rity

30 of the npnghaysers. mes Apistalgdgdasol aker abatd tyad) it apspeEHalte
verapam | was neasured in the absence and presence of the test conpound.

The concentvathoanstifaitdpasill UsedeWazes00pve @hiohlgayvanchhdesed iins Km
val ue conventional conditions under - controlled cycles 6f
darkness/light (12 hr/12 hr) with a regulated temperature
(25°C). Eight‘ rats were allocated into two groups (2x4

15 animals) with four trial runs in each group.
~ The rats were pretreated with either of 1ml of
'lCOmg/ml of RYR polar extracts (pretreated group) or 1ml
of saline (control group) for 30 minutes, and then the
animal was givenilOmg/kg of verapamil orally. The rats
20_ were anesthetized with ketamine & xylazine -(both at
100mg/ml). Blood samples were collected from the jugular
vein at 0, 30, 60, 120, 240, 360 and 480 minutes after
drug administration into a '1.5ml " eppendorf tube, and
Asubjeéted to immediate centrifugation at 13,000rpm for 2
25 minutes. The clear plasma layers were transferred to a.
‘clean tube and fhen-equal.volume of acetonitriie was added
to remove protein from the samples. After a brief mix with
a vortex, the samples were centrifuged at 13,000rpm for 2
.minutes; the supernatants were transferred into HPLC vials
30 ‘and then ‘analyzed for their verapamil content by HPLC. The
peak area ratio for an unknown sample was converted to
concentration by reference to a calibration curve of

verapamil constructed with a drug-free pooled rat plasma

sample.
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of -60 pM The concentration of test conpounds was chosen WO
2010/ 117342PCT/ SG2010/ 000142 to be 10 pMin this assay. The studies were

initiatedybworpdhidg an appropriate vol ume of buffer conpairRiAG0Po@IXI N tO
either the apical (A to B transport:) or basolateral (B to A transport) side

of the nonol ayer. The vol umes of the apical and basol ateral -conpartnents
were 1.6 and 2.8hfdtiesp&dt i BERywaiRd tetxxct eBhpperd (Pt ¥n bPfor)

was added t h_shdes, of.th I t i on The
Tonol ayers. VEFEPTREE MR- upat ed Tor s Mot sRoRieanEdy. " B (RN P om
t he basol ateial téoapaptiment the dtevelmarf ddrapamiB0imi bhe 68rngAfré8tadn,
120 mn and 180 mn; and fromthe apjcal _.conpartnent at O m n respectively,
during the ?ﬂ%ﬂﬁglﬁéﬁwﬁgﬂﬁﬁ?ﬁﬁuFa.a y§8&8fgggbﬁﬂxéﬁ%%ﬁﬁﬁﬁﬂPcﬁhﬁgrﬁbﬁmI
by HPLCs5 Thgoht+81B pesupakind t ¥nsoeffr CieghtraliRef fhieh Mei@pamd pesar
calculated 15 in the presence and absence of the test conpound. After

i nvesti gat i epmpaunde eeheved CEYRYRYRasampéglr d€igviee®2yme | evel (P-gp and
CYP assay), CaCo-2 absorption assay was enployed to analyze the effect of
RYR wat er extract in cell level. In vitro studies'with CaCo-2 20 cel

monol ayer s Swumsmaayuabl e tool for predicting human in vivo intestinal
permeabi lit In the exgﬁri nts, pl of 1xPBS (control) or RYR water
tr

. .5
extract at %%?i&ﬁ?jﬁﬁ%c ‘?oﬁ%sfgﬁﬁﬁfﬁi LFCBOEF HES  FFy ?géﬁFEHYemere
added it 0 +8R9R1 CRlF CORPALLTERY rOf F_U?L%rt I S d ugi2h plotas: Wehb

verapam | at 100pg/m . The concentrations of the sanples taken fromthe
basol at er al Phatmappkanectoapartnentdruterin cal subaeed -f r o athkal ebpmplea

curve (data,pof sho .ha‘éhbf%gnv‘%%m%%st&rat%%tde‘{h%}sé B WALNGE N PEALRLER

obt ai ned from I Af eCti onS oOf verapanm | “standar

30( 25999/ M cdmpghntis 38gghiifitagglim inchge/sel and gl ahdvéhepamgiessi on
anal ysis |linear equation was = 27043x_-,11153 (r2 = 0.098). RYR water
extract enh%fEdPEBL{olHy Afe ﬁé?yﬁﬁso?%%Fmeoch%ﬂ%ﬁ%uﬁqlQQk%quaqéaCBh?

st udy. jHoweygEnyi REKEYSnNYE ioduct (Rrogdyceddd) iMOthe treatment of
2010/ 11734 CT/%GQOI /000142 accordance with the nmethod of the disclosure).

shows si i |laypeesenssons t henganer ol pertioridenonstardiedc t hagrrhetheifed was
oDl e 10, STPUELLE POl ERIBOU BN, o LESLBaIRFOKANGH CB gl 4" u0
Spr ague- Dawl leypoaéssehpht i g 280oW 70¢esarte. prstdas gt fadymaAiigl; Hoase of
Nat i onal Uni¥§é§£igr0fheart >rh9thm ‘(arrhythmia) and fluid in the
20 blungs. |
- Accordingly, this unexpected dfug—herb interaction is
potentially 1life threétening for subjects taking RYR
extract in an attempt to improve cardiovascular health by
reducing lipids and cholesterol.
25
Applicagions
It will be apparent that various other modifications
and adaptations of the invention will- be apparent to the
person skilled in the art after reading the foregoing.
30 disclosure without departing frdm‘thevspirit and scope of
the invention and it is intended that all such
) modificationsJéﬁd adaptations come within the scope of the

appended claims.
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10 Singapore (NUS, Singapore). Rat care was in accordance with
institutional guidelines. The aninmals were housed in conventi onal

condi ti ongountheri7zient rol | ed cycl es of darkness/|ight (12chsGR@omon)i4ni th a
regul ated tenperature (25C). Eight rats were allocated into two groups (2x4
15 animals) with four trial runs in_gach group. The rats were
pretreated with either of |Im of 105ﬁﬁfﬂﬁ of RYR polar extracts (pretreated
group) or |Im of saline (control group) for 30 m nutes, and then the animal
was given 10ng/ kg of verapam| orally: The rats 20 were anesthetized with
ket am ne &-xyl &zipdenthoeht vactOCegPriping cutk sanpmerensseattbhs eendd from
the jugul ar.vein at. .0, .30,,60,. 120, 240, 360 g m nutes after drug
adninistrg?%g Fﬁsgtghf}g%ﬂyegﬁgﬁdgFfég&gé,%gngggﬁggﬁcted_to i mredi at e
centrifFugation at 13,000rpmfor- 2 25 mnutes. The clear plasma |ayers were

transferred to_a clean . tube and then equal volunme of acetonitrile was added
to renove?pr ot Bi PIFEmM FRer2GhpFOEPTAPLEA L7 i 6F MOrew THelVor 8%, the

sanpl es weEengentdJrugRd At 41 3£ POAT IR 1981 £ MeBHLBIndLN & IpAPeERRERRL S ver e
transferred 1nto HPLC vials 30 and then anal yzed for their verapaml

content bphiPh&€coXheepégk afea datigoifor ambgekitiown sanpl e was converted to
concentration by reference to a calibration curve of verapam | constructed
with a drug-free pooled rat plasma sanple. WD 2010/ 117342PCT/ SG2010/ 000142
Addt izgn oB. RYRTWat e agxt reaair ithads edl absedptihor 1efinver apantlaim the ani nal
nodel significantly. At the 30 mn tinme point, the |level of verapam | in
the drug- VPeaEEE fiFalChoWedmabButtating gl e gherl bhsB8FFHEFEANEhan t he

control g . and i r~€0 : eroved
T e G T S SR P e T S A S

denonst r asésvehetatfifiecpirevasbatémvakvaettenéner nore pol ar conpounds which
affect the pharmacokinetics of "a drug in a subject. In the exanples above,
it has been denpnstrated that the one or nore pol arconpounds significantly

i ncraases4t he uphakepndntveraapaddt. Yer appdimhed S ian hniypén€alod ughehannel
bl ocker of the 15 phenyl al kyl amine class. It is used in the treatnent of
hyper t ensPBACCAARPnG L péBEor Woeredrdisad CamHRitth st Fakk abaind | PE9ERE6se

symptons jaclude pkaoyw bLepd pressyre (hypotension); a slow heart rate
(bradycarg?a ; aﬁ #rregu?arnheart rhythm (arrhythma) and fluid in the 20

| ungs. - Accordingly, this unexpected drug-herb interaction is -

potential Ly Ii t hreat eni nq for, subjects.taking RYR extract in at t enpt

to i nmprova car@ﬁSva%ﬁﬁT%r ?fg%“’lcnt bf‘slr eﬁgéilﬂlﬁ | i Bl ds*Bhd ol &t eggF. 25
20 preceding claims, wherein said plant extract is extracted

from a plant belonging to the family Poaceae.

6. The plant extract as claimed in claim 5, wherein the
plant is a cereal selected from the group consisting of
25 maize,  rice, wheat, barley, sorghum, millet, oat, rye,

triticale and buckwheat.

7.  The plant extract-as.claimed in claim 6, wherein the
cereal is rice.

30
8. The plant extract as claimed in ¢laim 7, wherein the

rice is red yeast rice.

30



Appl i cati ons It will be apparent that various other nodifications and
adaptations of the invention will be apparent to the person skilled in the

art afterwpesfifigshhe foregoing 30 disclosure without depgiiche@obéasm t he
spirit and scope of the invention and it is intended that all such

I
nmodi fications and adaptations cone within the scope of the appended cl ai ns.
Claims 12-A ppaﬁtPé?@ﬁa@ﬁﬁﬁﬂﬁﬁi%?n@léh@eérlﬁoﬁ@%ﬂ%ﬁ@rﬁfaﬁgab@ﬁné '
subst anti g}, Y4fr%ﬁeip&' acrhecogﬁ%!ﬁilds's 2sefePLAGt EXI] actthecoggfn'iag/ng one
or nore statins an el ng subs antlalﬁy free of polar compounds that affect
phar macokFabticeseof a drug in a subject. 10 3. The -pl ant extract as cl ained
inclaiml or claim?2, wherein said one or nore statins are naturally
occurring statins selected fromthe group consisting of |ovastatin,

sinmvag at10. pravagtahinextewast ad eldindd The elanh extyBekeas ehaimed in
any one of the -preceding clains, wherein said plant extract is a product of
m cr obi al PLeRfenrtsatd ohean fzomTHeg)| gapuex fha@eds ol asekeicied afiyone of

the 20 di ng.. ¢l aLaR i n.sapd . xtragt i £ t ed
bl ant bel g i TRERe LAPRELLRARY Raa il PE e e Ted i n

claim5, wheceénausheP. lunatus, P. maculatus and P. acutifolius.

10 11.. The plant extract as claimed in any one of claims 1
to 4, wherein said plant extract 'is extracted from a

pleurotus fungi.

12. The plant extract as claimed in claim 11, wherein

15 said pleurotus fungi is pleurotus ostreatus.

13. The plant extract as claimed in any one of claims 1-
12, wherein the one or more lovastatins are selected from

one or more monacolins.

20
14. The plant extract as claimed in claim 13, wherein
the one or more monacolins are selected from the group
consisting of monacolin K, monacoiin J, monacolin L and-
monacolin M. '

25

15. A plant extract as claimed in claim 14, wherein the

monacolin is monacolin K.
16. A plant extract as claimed in claim 15, wherein the

30 monacolin K is present in the plant extract in an amount’

of about O.2mg—1mg per gram of extract.
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plant is a cereal selected fromthe group consisting of 25 maize, rice,
wheat, barley, sorghum mllet, oat, rye, triticale and buckwheat. 7. The
pl ant extwashig7sbkal med in claim6, wherein the cereal pi§/sché®R006332 8. The
plant extract as clained in Claim7, wherein the rice is red yeast rice.
WD 2010/ 117342PCT/ S&010/ 000142 9. The_plant extract as clained in any one
of clainsll-toThe wibkRRt n PHEFH AN S sCieiBeedifr RY h€TFanidty FRBaceae.
10. The pgéggeaéﬁga%]rgfmgl ai gy &1y ¢l ai miG, wherggjan e phant phg,a bean
fromthe genus seol us, selecte romthe group consisting o? P.
vul gari s, cémpotintsf erei semPvedofcomessidPexttuaatus, P. macul atus and P.
acutifolius. 10 11. The plant extract as clained in any one of clains 1 to
4, wherein said plant extract is extracted froma pleurotus fungi.-
12. The phant exér pehnas e&kaiat®d aish QlagidBdl lin Wi Bh N 1) §Rkde phedtot us
fungi is pleurotus ostreatus. _13. The plant extract .as clainmed in any one
of cl ai mlgast2 93%%he?Pi FhehePOFREL 0FORBPENISY st FRECHPE SBkt 8d1fr om one
or nore ngg@ggé%ps. 14. The plant extract as clainmed in claima13,
wherein the one or nore nonacolins are selected fromthe group consisting
of nmonacolin K, nonacolin J, nonacolin L and nonacolin M 15. A plant
extract agycl ahned [BocLd Prbha MY U SASIONASSL R L S dPPRSObE Bk

10 of removing polar compounds from a plant material wherein

said plant material contains one or more statins.

20. A method of preparing an extract comprising the step
of removing one. or more polar compounds that affect
15 pharmacokinetics of a drug in a subject: from. a plant

material containing one or more statins.

21. The method as claimed in claim 19 or claim. 20,

wherein the plant material is solid plant matter.

20
22. The method as claimed in any one of claims 19-21,
further comprising the step of removing one or more
toxins from the plant material prior to the step of
removing said éne or more polar compounds. |
23. The method as claimed.in claim 22, whereiﬁ the one
or moré.toxins are removed by exposing the plant material
to a solvént selected to dissolve said one or more
toxins. | |

30

24, The method as claimed in claim 23, wherein the
solvent for dissolving said one or more toxins is

slightly acidic.

32



16. A plant extract as clainmed in claim15, wherein the 30 nonacolin Kis
present in the plant extract in an anount' of about 0.2ng-ltg per gram of

extract. wadhorofigs4p! ant extract as clainmed in any one opciRe0fpe6d: NI
claims, wherein at |l east 80% of the polar conmpounds are renoved from said

extract. 5 18. The plant extract as clained in_claim17, wherein at_ |east
95% of t hé pol ARecHHFER S Sare gl bl ¢ biiBaf #i- eXPpHEEN the19H KRfnet hod

of Drepar kAg alh AKLIACTSOMI Lh00: he SKep $e0fos eABYLNG ol AL gampounds

froma plant material wherein said pfant material contains one or nore
statins. b2@weAnneblad Oof tpr pss ridpaan 7extract conprising the step of
renovi ng one or nore polar conmpounds that affect 15 pharmacoki netics of a
drug in a subject froma plant material containing one or nore statins.

21. The meghodras chaktned i Ascl@idmidfdorigl araidl, er qineddie phaat
material is_solid plant matter. 22. The method as clained in any
one of cl &PAEERY- ZPmPriseRer Soksr iofi B PH&aItids detrdnovi ng one or nore
toxins fromthe plant material prior to the step of renoving said one or
nore pol ar. conpounds. - 23. The nethod as clainmed in claim 22,
wher ei n t B@.on&her marhed s nslairedennvedaiyn e&@osiimgre e phansadut eri a
to a solvent selected to _dissolve said one or nore toxins._24. The method

as cl ai medSin S9H S, Wi ntife SHMEht FOPSUPELBAVI MY saP@GHE or nore

toxi N i SpabkphktY, agbdiiem ac?%atEhanteished w@s mlairmRhdue cl ai m 24, wherein
the pH of the solvent for dissolving said one or nore toxins is between
about 5 to less than 7 26. The nethod as clainmed in claim?25, wherein the

sol vent coppriags Akl Ol AAKAl e JRI e oe2L1aThe 8! bdogs cl aimed

inclaim erein the salt is selec rom the group consisting of

sodi um 10wphosphataey, coghnin aeetidt 6 sandll sodpumskntaribonsaed s28vehlie net hod

as clainmed in _an ne of clgins 23 to 27, wherein an organic acid is al so
§°%8Lyen

present i h°Saf 8 8- AdPEEcPFi AGTEait@*IRE -or nore toxins.
15 ’

29. The method of claim 28, wherein the organic acid is

a carboxylic acid.

30. The method as claimed in any.one of claims 22 to 29,
20 wherein the toxin removal step comprises the step of

removing citrinin.

31. The method as claimed in any one of claims 21 to 30,
wherein said method comprises the step of exposing the
25 solid plant material to an aqueous solution to remove

said polar compounds.

32. _The method as claimed in claim 31, wherein said
exposing the solid plant material to an aqueous solution

30 is undertaken for 8-36 hours at a temperature of 20-60°C.
33. The method as claimed in any one of claims 21-32,

comprising the step of forming a liquid extract from said

solid plant material.
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15 29. The nethod of claim 28, wherein the organic acid is a carboxylic
aci d. 30. The nethod as clained in any one of clains 22 to 29, 20
wher ei n twe svmxitmssrenoval step conprises the step of rewovisagowiobetisni n.
31. The nethod as clainmed in any one of clains 21 to 30, wherein said
met hod conprises the step of exposing the 25 solid plant material to an
aqueous solution to renove said polar conpounds. 32. The nethod as

clai med iggcl airRe3ln.whegel §ssal th £XPQSI 1Y ey 150! ik Pl g FARLLT kale tO an
aqueous solution 30 1s undertaken for 8-36 hours at a tenperature of
20-60C. 88mpTheingt hdadeas step nedfi n fanpioge dfhel al hgud- 32xteagyyri si ng
the step of formng tgl | i qgi d e>%t_ract from §ﬁi d SW éi an rratteriiall. 1 34.
The nethoﬁoggréﬁﬁﬁne 9 n® ?%iﬁl&fxaﬁﬁﬁ%ﬁn ‘e S iBTHY-t Re-Stepof -
form rp the hhouirgda@itr dellu¢ewpr.i ses the step of exposing the solid. plant
material 5 to an organic solution. 35. The nethod as cl ainmed claim 34,
wherein the organic solution is selected fromthe group consisting of

al cohol' s, zgtherg. hakol By 5?§9ﬂ§§_@@ iﬁl@@f”WhéH%?ﬁlthe organic36- The

met hod as” 2l ai ied In claim34 or claim35, wherein the organicsol ution
conpri sessahubigani d sconpolectedat fremm $tiebl ggmmuth watesistBig Tlkd net hod

as clained.in, a one. of cl ai 34- 36, .wherein the qrganic saol ution
conpr i SesShEONBAST  BOBEERgalPe ot SABEAnE SR RE SWarS, AP DY The
met had) as clained in any one of clainms 34-37, wherein the organic solution

conprises at |least 70% organic conmpound in a water solvent. 39. The
met hod as clainmed in any one of c¢lains 33-38, 25 conprising the step of:

separatinggsai gnpl aptepgerial Hrameal 4ol i gyhdnexsfacty din 35,
wherein 'the organic solution comprises an organic
compound that is miscible with water. |

15
37. VThe method as Claimed in any one of claims 34-36,
wherein the organic solution comprises at least 50%

.organic compound in a water solvent.

20 38. The method as claimed in any one of claimS;34—37,
wherein the organic solution comprises at least 70%

organic compound in a water solvent.

39. The method as claimed in any one of claims 33-38,
25 comprising the step of:
| separating said plant material from said ligquid
extract; and
~ evaporating the solvent of said liquid extract  to
form a dried plant extract. -
30 |
40. The method as claimed in any one of claims 19-39,
wherein said one or more statins are naturally occurring
statins selected from the group consisting of lovastatin,

simvastatin, pravastatin, mevastatin.
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evaporating the solvent of said liquid extract to forma dried plant
extract. 30 40. The nethod as clained in any one of clainms 19-39, wherein
sai d one wo22mwva7skatins are naturally occurring statinecssicectosdorfizom t he
group consisting of lovastatin, sinvastatin, pravastatin, nevastatin. WO
2010/ 117342PCT/ SG2010/ 000142 41. The nethod as clainmed in any one of.
clains 19-40, wherein said extract is a product of m cr Gbi al fernentation..

5 42. Thginet hefecasmdiddess | B18Ahe@NG Pfafy bl Ik 4d1a T gbngsai d
extract is extracted froma plant belonging to the famly Poaceae. 10 43.

The net howhagedhai neaidn dxtinact2, Wwserein teodieht iof a méceabiadl ected

fromthe grou n%ogibﬁtlng of maize, rice, wheat, barley, sorghum mllet,
oat, rye, "trli PEEr&°8Ad buckwheat. 15 44. The nmethod as claimed in clai m

43, weerein the cereal is rice.- 45. The nmethod as clainmed in-claim 44,
wherein the rice is red yeast rice. 20 46. The nethod as clained_in any
one of cl47ms Thet defhodnaseiHaimed| bRt 3Ty sPRcPed FHBHT hd OF ddvr | y

Fabaceae. whézelxh%aeldargx@egé@qsaéxﬁkab%e ify ol &l M #8nt WBEABHBiAg the
plant is a bean fromthe genus Phaseol us, selected fromthe group

consi sti ngoofthp. fenkidar Poacraefiliform s, P. coccineus, P. lunatus, P.

macul atus and P. acutifolius. 30 48. The nethod as clalned in any one of

clains 19 to 41, wherein said extract is extracted from a pleurotus fungi.
10 43. The method as claimed in claim 42, wherein the plant

is a cereal selected from the groupAconsisting of maize,
rice, wheat, barley, sorghum, millet, oat, rye, triticale

and buckwheat.

15 44. The method as claimed in <c¢laim 43, wherein the

cereal is rice.

45. The method as claimed in claim 44, wherein the rice
is red yeast rice. '

20
46. The method as claimed in any one of claims 19 to 41,

wherein the plant is selected from the family Fabaceae.

47. The plant extract as claimed in claim 46, wherein
25 the plant is a bean ffom-the genus Phaseolus, selected
from the group consisting df P. vulgaris, P. filiformis,
P. coccineus, P. - lunatus, P. maculatus and P.

acutifolius.

30 48, The method as claimed in any'one of claims 19 to 41,

wherein said extract is extracted from a pleurotus fungi.

49. The method as claimed in <claim 48, wherein said

pleurotus fungi is pleurotus ostreatus.
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49. The nethod as clained in claim48, wherein said pleurotus fungi is
pl eur ot us ostreatus. 50. The nethod as clained in any one of clains
40- 49, whwoenn/tiha2one or nore | ovastatins are sel ect edpCTeG2e0S0ON2 NOI €
nonacolins. 51. The nmethod as clained in claimb50, wherein the one or nore
nonacolins are selected fromthe group consisting of nonacolin K, nonacolin
J, monacolin L and nonacolin M 10 52. The nethod as clained in claimb51,
wherei n thg mMRREOIdt HRy MRBacAlditdG in 3By AofBt B2 @fa £h&l Bd 4ion cl ai m
51 or claim52, wherein the nonacolin Kis present in the extract in an
amount of whsrabouthe. 2mg- long myere gram fateins agre séliecThd frephodnas
claimed in any gne of chains 19-53, wherein at |east 80% of the polar
conpoundsoﬁr@ FenBVBaPréfsai d extract. 20 55. The nethod as clained in
cl ai msb4, wherein at |east 95%of the polar conpounds are renoved from said
extract. = 56. A conposition conprising a plant extract as clainmed 25
i nany onedtel af 81 meg syt heflaitRda iphaf hatBuPPealBpisidepta®l @n€arri er .
57. A dosage : hSinRg | ant S aj i :
oneofclaiﬁgl¢%gggggg?%gggagtﬁgegéggﬁgﬁﬁ%igﬁ%?gaTﬁé gggg%tgg gxggﬁpﬁer. 58.
Use of a pFambnexoiaont Kasmohacmédni d,ampneceldhn & ands mbnk&dlin b
manuf acture of a nedi canent for the treatnment or prevention of
hyper |1 pi dem a. : ) ,

10 52. The method as claimed in <c¢laim 51, wherein: the

monacolin is monacolin K.

53. A method as claimed in claim 51 or claim 52, wherein
the monacolin K is present in the extract in an amount of

15 about 0.2mg-1lmg per gram of extract.

54. The method as claimed in any one of claims 19-53,
wherein at least 80% of the polar compounds are removed

from said extract.

20
55. The method as claimed in claim 54, wherein at least
95% of the polar compounds are removed from said extract.
56. A composition comprising a plant extract as claimed
25 in any one of claims . 1-18, together  with a

pharmaceutically acceptable carrier.

57. A dosage form comprising a plant extract as claimed
in any one of - claims 1-18, ° together  with a

30 pharmaceutically acceptable carrier.
58. Use of a planf extract as claimed in any one of

claims 1-18 in the manufacture of a medicament for the

treatment or prevention of hyperlipidemia.
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59. Use of a plant extract as clained in any one of clainms 1-18 in the
manuf acture of a nedi canent for the reduction of cholesterol in a subject.
60. Use oloaopl@amiszextract as clainmed in any one of cl aipus/st2d®oven4t he
manuf acture of a medi cament for the inhibition of _

3- hydroxy- 3- net hyl gl utaryl -coenzyne A (HMG . CoA) reductase in a subject.
61. A packaged dosage form conprising a plant extract of any one of clains

1-18 together wkkh spstyuciLaps S H4S€. as claimed in any one of
claims 1-18 in the manufacture of a n@dicament for the

.reduction'of~cholesterol'in a subject.

5
60. Use of a plant extract as claimed in any one of
claims 1-18 in the manufacture of a medicament for the
inhibition of 3—hydroxy—3—methylglutaryl+coenzyme A (HMG-
‘»CoA)'reducﬁase in a subject.
10 '

61. A packaged dosage form comprisihg a plant extract of
any one of claims 1-18 ‘together with instructions for

use.
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