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FIELD OF THE INVENTION

The present invention provides novel compounds with hypocholesteremic
activity from Embilica offcinalis (EO) extracts and methods of use. The invention
20  provides nutraceuticals. The invention relates to the determination of the biological
activity and mechanism of action by which the purified compounds lower cholesterol

levels.

BACKGROUND OF THE INVENTION

25 According to the American Heart Association, an estimated 100,870,000
American adults have total cholesterol levels in the borderline-high risk range of 200
mg/dl to 239 mg/dl, and there are 40,600,000 American adults living with high-risk
cholesterol levels of 240 mg/dl or more, There are many risk factors that can indicate
a propensity to have high levels of cholesterol, such as age, weight, and health

30 conditions such as diabetes, smoking, gender, race and ethnicity.

Hypercholesterolemia, or elevated blood cholestercl levels due to

concentration of cholesterol in the cells and plasma, is an important risk factor
definitively connected with potentially deadly cardiovascular disease, including

atherosclerosis, coronary artery insufficiency, coronary heart disease, myocardial
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infarction and stroke MIlions of people around the world suffer from
coronary heart disease, and it is the | eading cause of death and

norbidity at jardEUad biyskea 8Mili0AS BESdoplel afornd (MO 6T SuffekiroRofidry Heart
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reduci ng hyperchol esterema in a subject. The invention is based on
the identification 10 of novel conpounds from crude Enbilica

officinialis 0 xtracts. . T i i rgleat.es .t .
determ nati onﬁg?a%?%ee&tb?%ljo%é{?%gﬁoggﬁ@é égba"nﬁskgﬁgﬁﬁgﬁﬁ%ft s %]rtls EB§I
whi ch t he punietdeddvidosipiamtegetim@mthechaim dhewnh highagloency Refetyneent i on

provi des nutraceut.ical In_a first agpect, the invention provides a
method for prh lﬁﬁgﬂ%@%%ﬁ?ﬁ@ﬂ aﬂn?lgaéwté%faé'aﬂgs~| ood | pid

level -rel ated di seassdfifglydtRahdal inven@orSbii8&tnosAMBHpShMtE with

adm ni stering to the sugj ect an effective anount of oOne or nore

gal l i c aciPd dehshpisteyaemicagibribbgndmethedfWec-or treating an el evated
blood lipid level-related di sease or disorder in the subject. In

anot her aspect, the invention provides a nethod for preventing or
treating 20 iSUMdMBYi on in a subject conprising admnistering to the
subj ect an effectiye _anp acid deri.v ves,

: nt of one. or nor al L. tly
t hereby preventin Splctg?ngént"f"wboni lﬁgfeﬁﬁﬁ%etl?l ntgin%?&foﬁ%a%du%ﬁmé)@tg 1t loﬁsl thIsti |1
anot her aspegéducinggypfivieiiésteddmianioy kolgsct aThrghwadod Bbagdeveid idagifation
treating a stress response.in a j.egt ¢ ri.si adm nistering to
the subj &6t éﬁn%éf?r@&ﬁ@%ﬁaﬁﬁ L@fbrféff?e?ﬁggﬁﬁ% AR RS- abfegnvention
derivatives, £ih@tRYe BEEHERIHONSf He Hidl8aLd AkivayShi &RShdnRSPOREoh By t he
subj ect . I n one enbodi nent of any one 01‘y t he above aspects, the

one or nore gdii¢h the guifipdgempeenrdsexericholggiprohleseler Bap igyengion provides

nut raceuticaly ..eudcals I n one aspect, the present invention

provi des a nutraceuti cal conprising one or 30nore gallic acid
derivati ves. In 4 firshadpectt the invasiiecprovitiése: petbedfor pievergmigion freating an

provi des nutr ac i& I.lcl onpr i Stie Qhe or nore ex& r.ea}:g;'([:s frrlsc_i)nm EuM | .
In anot hés er‘?’i%%l &ngﬁ?f’ @P g{ﬁ‘ﬂ? SHE cggi e a{;g{'}@ AL AL QIR or
more gal |l i c aginthidefripatlicktbjeatam esfetetadtbuhr efront bemgreqiafliceeidsi st i ng
of: methyl gec‘llell-i\?zfti%és, ?]}ep%ly preventing or treating an elevated blood lipid level-related disease
or disorder in the subject.
In another aspect, the invention provides a method for preventing or treating
20  inflammation in a subject comprising administering to the subject an effective amount
of one or more gallic acid derivatives, thereby preventing or treating inflammation in
the subject.
In still another aspect, the invention provides a method for preventing or
treating a stress response in a subject comprising administering to the subject an
25  effective amount of one or more gallic acid derivatives, thereby preventing or treating
a stress response in the subject.
In one embodiment of any one of the above aspects, the one or more gallic
acid derivatives is administered as a nutraceutical,
In one aspect, the present invention provides a nutraceutical comprising one or
30 more gallic acid derivatives.
Tn a further aspect, the present invention provides a nutraceutical comprising
one or more extracts from EuMil.

In another embodiment of any one of the above aspects, the one or more gallic

acid derivatives are selected from the group consisting of: methyl gallate, ethyl
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gall ate, glycerol-I-gallate, glucose-l-gallate (GGl),
gl ucose-6-gallate (G36), glucose-1,6-digallate (DGGL6), nucic

aci d- 2- gal | at gllad; g[?ééMLl G, g}u&abﬁaﬂ %zﬁla% (Gltﬂl(}lg%c@‘;d -6l cdllfe (@GEPNE
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with ninor p-girgusiliccdigaiafe 6&#@?%@?01%&&41@@ lgmet@hpusaietiealiatpe
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consi sting of oun oun
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i nfl ammatory di seases. n anot her aspect e invention features a

met hod of reddempryne AcH Canpquat 2b; @@?mqﬁé@*sC@ﬁPf&mélﬁb?@c@mﬁmﬁﬁsh ng
admi ni st efy ng?ﬁg (ﬁ{?ﬁ ective anount of one or nore gallic acid
derivatives P y reduci ng chol esterol biosynthesis in a subject.

I n anot her aspect,Inttidanatiee etbodinfeet therebsatad vl digiddevel ndated siseage bhe

cellular efflux of .chol esterol in a subject _conpr.isin mnl sterlng
on efT oot ve SRS BrBAISH0e P e URl et AR BEF R R B EERR cby
i ncreasi ng t hiattg BldrUdngina@bétbtix s0bke; AodhepheTsischs, @JGSltbbjdﬁﬁabtes Iarthnm

anot her particul ar aspect, the invention features a method of
i nhi biting tH& é’éﬂqrﬂpaa’PlyL%ieé%é of cholesterol in a subject conprising

adni ni st efg ng an %faﬁ&ﬁér\ﬁepeawméﬁhoa?&n%s fﬂﬁétﬁocg@flljeﬁlﬁn idlesterol
derivatives, thereby Inhibiting the cellular uptake of 25chol esterol

in a subj ect .bipgyndiesis in mbﬁh@om@@gmdmmﬁmmmﬁe@werwm@svna or more
met hod of i nhéaﬂicte{cﬂigdehbgnves, thereby reducing cholesterol biosynthesis in a subject.

In another aspect, the invention features a method of increasing the cellular

efflux of cholesterol in a subject comprising administering an effective amount of one
20  or more gallic acid derivatives, thereby increasing the cellular efflux of cholesterol in
a subject.

In another particular aspect, the invention features a method of inhibiting the
cellular uptake of cholesterol in a subject comprising administering an effective
amount of one or more gallic acid derivatives, thereby inhibiting the cellular uptake of

25  cholesterol in a subject.

In still another aspect, the invention features a method of inhibiting the
oxidation of LDL, comprising administering an effective amount of one or more
gallic acid derivatives, thereby preventing the oxidation of LLDL.

In one embodiment of any one of the above-mentioned aspects, the one or

30  more gallic acid derivatives is administered as a nutraceutical.

In another embodiment of any one of the above mentioned aspects, the one or
more gallic acid derivatives are selected from the group consisting of: methyl gallate,
ethyl gallate, glycerol-1-gallate, glucose-1-gallate (GG1), glucose-6-gallate (GG6),
glucose-1,6-digallate (DGG16), mucic acid-2-gallate, 1-methyl mucate-2-gallate,
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oxi dation of LDL, conprising admnistering an effective anount of one
or nore gallic acid deri vati ves, thereby preventing the oxidation of

LDL. t he r%uncic”%‘ti’@ gé%ac one g agalrﬂateOfei% gcp%z\lfga% chg)?lc%%\é r%rFﬁ ngaﬂnzegid

aspect s, nor e yeri i'Vés ere

a nutraceut i cth minor p-digallican@t her enbodi ment of any one of the above
menti oned aspects, the one or allic acid derivative

sel ected from t he By SufeLREG LA Hg’ g‘fnenhélierﬂple R = RS aéfi%m'@té‘felsé‘tc

gl ycerol - | - gatleat®frofl HEQSEp l:oiﬁ@hﬁg%fec()%&ﬂnd ot @69@6{11@1‘593@3 Bufd3¥H) ,
gl ucose-1,6-digallate ( 6), mucic acid-2-gallate, 1- c%/§,+
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aci d. urt’her “parti cul ar he on nor e
gallic acid deEmpeatd Ve anpeusdllnGoapoindin-tTrepprolip, :od AmprimtS of :
Compound 4 + ou 5 + Conpound 2a, 5 Conpound 4 + Conpound 8 +
Conmpound 2a, c(%%ﬂ% 4 + Conpound 5 + Conpound 7, Conpound 4 +
Conpound 2a, Conpoumdbtikr embedipentd adPof 166 aFpatta ds st forGabpey ek a? Bast one
Conpound 5 + Conpound .8, and Conpound 5 + Co oun\% 71‘52’ anot

enbodi nedf ofga]éﬂﬁ;?C‘Sfde’tlYfﬁwaésd%EﬁeEt 1§ 8n ageuptdrary mer0L8e 1 Bdst one

10 gallic aC'fﬁt}ié?[élé{@& érﬁﬁ‘od'nﬁexﬁrt%@trléast Gnea%?illikfﬂéufﬁenfvﬁtﬁféhﬁi@l@kgnt #Hhny -
500 ng. In a further rel ated enbodi nent he at | east one gallic acid

derivative i gmopeideme abqut §hmgroltmg.r om about 40 ng -200 ng. In
anot her embodi ment, af, Ay, B0GmOf othlf?y &?eocﬁqfles%;?éctsszﬁtﬂef ffth AnARoye, the

nmet hod conprises admnistering at |east one nmore second agents. In
a further 15mdﬂunﬂ|qmmpnsestahm1msta1@at e@pteons ©c ot tgeutageints b a further

t her apeu articul ar e therapeutic
hent ;s 1901 2aBRtmert et el etaidedis RE B el or s ot

chol esterol netabg a paiicdlafinibolipicht, @e thédpduyic agind e ssleotet @dinsthe beup

bl ockers, diuretics, .inhibitors of platelet ag ation, angjo esi s
i bi L of s aRQFOUGREEIMIPHR 0 PoseRARErP LTS BT Eb e DALCRO e,

anti - i nfl ammatQhbyocRES ’Hlﬁeudsnmﬂm?tgfs%f@Ia@&‘et%@?@@iﬂtﬁﬁ rﬁngdg@&sishﬁﬁﬂiﬂﬁ‘yt IC
agent is attached to the gaflic acid deriva
angiogenesis 1nh1b1t01s arthritis medication, toxins, ant1—1nf1ammat01y agents. Ina
20  related embodiment, the therapeutic agent is attached to the gallic acid derivative by a
covalent linkage.
In a further embodiment, the therapeutic agent is administered in combination
with the one or more gallic acid derivatives.
In another aspect, the invention features a pharmaceutical composition for the
25  treatment or prevention of an elevated blood lipid level-related disease or disorder
comprising one or more gallic acid derivatives and a pharmaceutically acceptable
excipient.
In one embodiment, the gallic acid derivative is derived from EuMil
In another embodiment, the one or more gallic acid derivatives is selected
30  from the group comprising: methyl gallate, ethyl gallate, glycerol-1-gallate, glucose-
1-gallate (GG1), glucose-6-gallate (GGO), glucose-1,6-digallate (DGG16), mucic
acid-2-gallate, I-methyl mucate-2-gallate, mucic acid 1,4-lactone 5-gallate, geraniin,

corilagin, chebile acid, and m-digallic acid with minor p-digallic acid.



coval ent |inkage. In a further enbodi nent, the therapeutic
agent is adm nistered in conbination with the one or nore gallic acid

derivatives. In angtpgheasRRaiment e bHMEREL@AL Ecﬁﬁédé{tﬁﬁ cBmprises a
pharmaceutical conposition for the treatnment o prevenpl on of an
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excipient. In oné0 enbodi e t'he I'C “ati errvatirve'is derived
from EuM | . | Qompainden, Coryaminde t Corhprind de- Osmpming 7g&binpounscl €

derivatives is selected. 30fromth rou onpri Si ng: t hyl Il at e,
ethyl gal I%at et °I§P%l§r261 C?@l@ﬂ&fl? &ﬁe‘?ofgweﬁéﬁf% ! §t+eg§f@aiw%
gl ucose- 6 gl Eaihfio @30 Cobaliageak Cotpial 5al CorbRRAT) , TUCI C

aci d-2-gall ate, met hyl nucate-2-gallate, nucic acid 1,4-lactone
5-gal | ate, geraniila2 petsicplepginbodimpiipthe at lgest ane gailde IdidepIYeCts REgsent in

wi th mnor p-g Egl?dulnt ﬁoxﬁ%i)gut 10nn}§ - 500 nllé; IAR? 1519({ eﬁ@ﬁﬂ%ﬂ?ﬂ% at ltem one gallic
r co ga

phar maceuti cal conposition co i ses I nation o ['1c aci
derivatives sslidddrizdtiferio presénd igamamounofremsibortgOofg— Whnpopund 4 +

Compound P+ Conpaiate e erggBaith drereomasSTBE s Pooha RERAR £,
Compound 4 + $cedaaigsils. 2t a lengacitddifneht, GogaeWwh thotdsectinhpetnds H +

Conmpound 8, and Conpound 5 + Conpound 7. In a particular
enbodi nent, tHE2BIIEAZINE one gallic acid derivative is present in an

amount from about 1A@RBher ca@RdiMbnt, kit Berafdudit 8kn RLRLEIE Rlom thegrod
| east one gallic acid derivative is present rn an anount from about

40my - 200 nyeongigng Adniabibiters of pdestanltmetelipdismoiphBHpIsidb iglyferife pynthesis, .
conpri ses;0n : . . ' b one
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t he t her apeutarthriigenrtlicat$ons elxgst adi-ihflanmbteey ggeosp consi sting of :

Lo LT of cholgechel MRS MundBRLI 2P A B B0 i
aggr egat i on, dighdgdyesdosalemhinRihgeor s, arthriti s nedi cation, toxins,
anti-inflammatory Ig%r?g (E,nslbodiment of any one of the above-mentioned aspects, the
20  composition is administered in a dosage form selected from the group consisting of a:
food composition, tablet, pill, gel, patch, capsule, suspension tablet, liquid, aqueous
emulsion powder, lozenge, sachet, cachet, elixir, suspension, emulsion, syrup, aerosol,
ointment, soft gelatin capsule, and hard gelatin capsule, suppository, creams, lotions,
solutions, gels, pastes powder, and suspension.
25 In a further embodiment, the food is a health food product, a food product
made from cereal flour, gums, a dairy product, a soup, a broth, a paste, a sauce, a
beverage, a vitamin complex, a foed rich in cholesterol, salt, or pepper.
In another embodiment, the dosage form is further selected from the group
consisting of immediate release, sustained release, and delayed release.
30 In a particular embodiment, the dosage comprises about 0.1% to about 95%
gallic acid derivative weight to weight of the composition.

In another embodiment of any one of the above aspects, the subject is a

mammal. In another related embodiment, the mammal is a human.



In a further enbodi ment, the therapeutic agent is attached to the
gallic acid derivative by a covalent |inkage. In one enbodi nent of
any one of the ab e g N
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tablet, |iquid, a%\ileo#a enul si on powder, |ozenge, sachet, cachet,
elixir, suspéﬁ‘gf’g I g e @ivessyr up, aerosol, ointment, soft gelatin

capsul e, and har d 1g6eAdnhBbdGARS, Uh@one&#@ﬂ@§ g&m& Yoid B&BATSes it Qlldc@iASrom
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any one df the ab é?gggn?‘l’feg@éfﬁjc@@“f? ASORRITHE! noﬂg%ﬁ&‘?‘&dher

rel at ed enbo@lbﬂﬁiﬁ{fves gelh%tea&mﬁmhe 'gfouﬁ cBANIRRg of: Compound B +aTWfd¥ahd §spect ,
the invention features a kit e use I'n preventing or treating an

el evated bl oéempoprdi2s, @@@PDPI@ ”atgﬂnwpg@b%é GompguidhdArb MBSk 4 $i ng one
or nore galli nﬂa%hﬁd gerd, I\‘nﬂ:% 2, C(J 934‘1 | AR ba, olftf4 Qr nore

gallic acid er| vat1ves ect rom group conpri sing:
met hyl gal | atCé)mpetnhrbe gl'mmpatlmi’/‘ ¢ [Coopound 2b, gl@mpatueiS ¢ Cipopoundi8. agdl | at e

(&G, dl a gl ucose-1, 6-digallate (DGGL6), mucic
aci d- 2- ; Oénpo.gL An’é?h p%ca?e 2-gallate, mucic acid 1, 4-1actone
5-gal | at e, ger ani imanotier hdpag Me st featas d kitdodtherugdi ig plevetingaird

wi th mnor p-di aII| i nd. j.nstructions for 10l n .anot her
enbodi ment, @ %f‘cnei%( F‘?’E)é’gl 13&8\@1?’# ‘%‘glﬁeaé‘F"‘g%{fql&% 1, pyplect
derivatives %Shﬁﬁshﬁ@oﬁer &%d18§alﬁé P AGPREV&! hidinQfuctiSporad 4 +
Conpound 5 + Conpound 2a, Coggoun 4 + Corrpound 8 + Caonpound, 2a,

Conpound 4 + ConpBun@tiBT aspegnihe imyantion feamiss aky far the wsrp gisnenting or

3%3323 2@1 gg@m%qmm%&mqg ROYBE cEmipri RIBRURIZP o1 RO HAL 2B vés, and

instructions for use.

In still another aspect, the invention features a kit for the use in preventing or
treating a stress response in a subject comprising one or more gallic acid derivatives,
and instructions for nse.

25 In another aspect, the invention features a kit for use in reducing cholesterol
biosynthesis, increasing the cellular efflux of cholesterol, or inhibiting the cellular
uptake of cholesterol comprising one or more gallic acid derivatives, and instructions
for use,

In one embodiment of any one of the above-mentioned aspects, the one or

30 more gallic acid derivatives is administered as a nutraceutical,

In another embodiment of any one of the above-mentioned aspects, the one or
more gallic acid derivatives is selected from the group comprising: methyl gallate,
ethyl gallate, glycerol-1-gallate, glucose-1-gallate (GG1), glucose-6G-gallate (GGO6),
glucose-1,6-digallate (DGG16), mucic acid-2-gallate, 1-methyl mucate-2-gallate,



15 Conpound 5 + Conpound 7. I n anot her aspect, the invention
features a kit for the use in preventing or treating an el evated

bl ood I'ipid |gygt adi@h atigélost SeARE:, %él‘aﬁhlﬁeél(ﬂﬁ%in,l SheBilSAtM, 88A nCAPALE 8didJ
one or nore gallic acid derivatives, and instructions for use. In
anot her aspecwith migoripriigai¢ arid. Radingtressions for s or t he use in
preventing or 20t nahifg. AR hORydiof iRl ERki SRR NI One or
nore gallic acid derivatives, and I NSTTUCt i ons for Use. I n

sti |l anot herplagpeetticat rmpasitientitandifie &t any ese af the ebdvermerienersapeats,
preventi nga or tdr.e?titgig?% stress response in a subject conprising one
or more gal | i TCATHYEY iV Fves, and instructions for use. 25In

anot her aspect, t ®choF@BhbRotsideativediserdn ialy bk @bmbEed kithfoa € Udrd than
chol esterol biosynthesis, increasing the cellular efflux of

chol est erol , 4 of athpbihe opgr aspects and fntares wpthineach pf G asness oy be
conpri si ng ongnfineARYith @athiel GroRlthd ofer dspakd ves, and instructions for
use. I'n one enbodi nent of any one of the above-nentioned
aspects, the one or 30nore gallic acid derivatives is adm nistered as
a nutracepfical . oo oobdly ARUNGLeRBRRM BRI OT Ry One Of the
above- nment1 oned aspects, {She one or nore ga’l Fi &5¢i d derivatives is
sel ected fromthe group conprising: nethyl gallate, ethyl gallate,

gl ycerol -1-g at e I - | - (51), glucose-6-gallate (006),
gl ucose-1, 6- 3%]%0 qugcﬁg%i%bgﬁhﬁﬁcﬁggﬁ =2-gal l ate, 1-nethyl

nucat e- 2-gal | at e, Figi@i1Ghawh thekuficthids bOREvOc@Rpduali CisolRH &k the fruit of
corilagin, chebilc acid, and mdigallic acid with mnor p-digallic
aci d, and i nstrificeioffcédlis(EQse. I n anot her enbodi nent, the

| nvent i oy €at ur eqrigurklatis & 3FHph itk BbwA (RDGRATRG AN 8h AROIRAR! 1LPr
according to any one of th bove- nenti oned aspects, b5and

i nstructions dholestaxpd Rabbits weigded ofictihdudigpeabbi chies ¢eanbrel, hefeéi( 1%y
be combi ned w n . o] re.all of  t t.her nd
Foatures. wi t RoRnARER Pt AABOE e Futes BUMBITE SBVES: RARBERYS €
from t he ot ham/Bgpact 2,3 dhd@ heth dsgealt Blood whakéraiwn\sadplasma &ivels of

described | nflgp?dﬂil?o%rtl)ztgin%é?n%aggég\\lf a%és -\,I;/lt_a'r% (E:lri%J rc?m 3 rabbits in each group.

20 Figure 3 is a graph that shows the effect of EuMil on the plasma LDL
cholesterol levels in rabbits. Rabbits were fed rabbit chow (control), fat fed (14%
coconut oil plus 0.2% cholesterol), fat fed plus EuMil (1 gm/kg), EuMil alone (1
gm/kg). Plasma samples were subjected to ultracentrifugation to isolate beta-
lipoprotein particles (LDL/beta-VLDL). Values were derived from 3 rabbits in each

25  group.

Figure 4 is a graph that shows the effect of EuMil on the plasma triglyceride
level in rabbits. Rabbits were fed rabbit chow (control), fat fed (14% coconut cil plus
0.2% cholesterol), fat fed plus EuMil (1 gm/kg), EuMil alone (1 gm/kg). The plasma
samples were subjected to triglyceride assay. Values were derived from 3 rabbits in

30  each group.

Figure 5 are two graphs that show the effect of EuMil on lipids, lipoproteins
and apolipoproteins in human subjects. A 500 mg capsule of EuMil was swallowed
daily for two weeks. Blood was collected by venipuncture and lipid lipoprotein and

apoprotein levels were measured using standardized laboratory procedures.

-



Figure 1 shows the structures of active conpounds isolated fromthe
fruit of Enblica officinalis (EOQ. 15Figure 2 is a graph that shows
the effect of EuMFigmr dibe gpiphsivg shxeahe effecebfE il andits inRebiehds snwer e
fed a diet in(i_'lg di bbj t. }clhow (control fat fed gﬂ4% coconut . oi |}

pl us 0.2% chdt %?0 Pﬁgnf%%tm HHApTqEc %fmﬂ% mugelg el g Pellsgme incaPapb with
gm kg) . At 11a%lué’o@@gn'&tm.haﬁrd?&rﬁ(]‘l—ﬁiﬁE? (@Hgtlymf.sso%@md@ﬁ;k) BhEEARI

| evel s of lipid/lipoprotein was neasured. Values were derived from3

rabbits in edéH-“grbtspcerrprryoftugmi i medivm stppidnaantashuiis 1 A/ of prdizedf
EuM | - sy LS, j
u on tshe ohASH h@u‘a&@#g;ﬁ?ﬁe gé/ﬂ%/‘iﬁ éererdaaQQ'CB%}od.ﬁ%%éjz%ﬁftaYée(ﬁe

fed rabbit chow (contro o coconut ol |
chol est er ol ) ,pFi&tl) fveslagsied sndEmbbiipoatiomof dadipactEFitiinto ahadenteréllangd riidesteryl

Pl asma sanpl es,_ were subj ect ed .t .t racent.rifugati o_isolate
bet o 1| popr otSith BT ered it Ao bRy oEle i S BRiBed - om
3 rabbits in IeaadiatdB(10uODblus ox-LDEis@4é®ash positide g6, t hat shows t he

effect of EuMI| on_.the _plasma tri g_’ltoyceri_de | evel in_rabbits. Rabbits
were fed rabbit cHRWEIdhE BBPY that shows il apaBEEHEE Lo chropaipgram do¥

chol est er@l ) ,defedliod #210hN8 oFtY 113 &Gk ex Mol EO!MRAE Jwle SR 9) -

The plasma sanples were subjected to triglyceride assay. Val ues were
derived fromilatehermpoungds Bonbeersh tgPodjpo noted arergegantia ngmkered L wrogfiagphs
that show th t 10 - i.pigs,, LD i | .
il 1 popr ot oTREHEEEHL P ofledypnt POBERLELES A 2, i
swal | owed daiakig th gallateteriveeies (A Bldedvhtiwasofald nethybdted pf mecic peid ghlime

and lipid Ii rot.ein and.apoprqtein levels,were nmeasured using

ot andar d zed PABEIEASrS s ERRR Al O S hingr e BTE S SRR ¢ ha
shows t hgsef fRkylg0faccEOM &asaidlpickht int@E edinés on chol est er ol
synthesis in human_ aortic snooth nuscle cells. Cells were incubated
with aqueous ext r bgure gis pgragh shoming the pifact of prtjve Siactons from K@@t er a

(JH3) and Eubbikestérdityiined®t ifRReRHol R hRRin AR RYet, i n medi um
suppl emented with 10 8g/rrfL oxidized 5 LDL. Cells incubated with 100

pg/ ml ox- LDL ser v&iguaeas caaph glowifg depifent of aative fizctipnetyom EQ onas
added and in i.on . d'gﬂ?' ' N lc.an

chol est eryl %g@gér%é%%/\}ggarlr@g%%r&e% aft g}éflé%elﬁq%cg biﬁ%cglly a%'lgtg)v% f}aﬁ&gshs %dard
cell cul 20r e pgotmidatd drodestekad nass ahd detdriedM) pl us ox-LDL served as a
positive control. .. . Figure.7 1s raph that shows typjcal
preparative HPLC EIRSRAD b*g’r%l"ﬂ&*? Witg thfé?fgef?f’% -\ ccﬂ@“ﬁ%ﬁ\,\g%%ﬁn@ 1:3
et hanol :  wat eFflexdficBslbst€bl iInRuinab bértip eveeth nwistlB ckls0 CohfBdnEQNRRALTYS
nunbered 1 to 9. Also noted are_ geranjin nunbered 10, corilagin

0
nunbered 11, AG i P& walk plates wrip drcebriaowith B EHeRaiepareli @ n&e/md) fRUAbRT ed

13, nucic Medium was replaced with fresh medium and incubation with herbal fractions was
25  continued for another 24 h, The incorporation of radioactivity into the cells was
measured by scintillation spectrometry (N=6).
Figure 11 is a graph showing the effect of active compounds from EO on
uptake of cholesterol in human aortic smooth muscle cells. Confluent culture of cells
grown in 96 well plates was incubated in serum-free medium with [3H]cholesterol (5
30 pCi/ml) with and without active fractions, After 24 h the uptake of cholesterol was
measured by scintillation spectrometry.
Figure 12 shows a HPLC chromatogram of the 25% aqueous ethanolic extract

of the fruit of E. offcinalis after polyamide treatment (conditions as used for HPLC) C



acid to gallate derivatives (A), derivatives of the nethyl ester of
muci c acid gallate (B), derivatives of digalloyl glucose (C) and
hi gher nol ecutdarivatieghf digalinyl giscost SEt=hipligaivenoigali2p) glwase, kot sygaewisht
in the extraction. Fl gure 8 is a graph show ng the effect of
active fractiORs PPOhEHCEh chol esterol synthesis in human aortic
snoot h nmuscl e ceIIs Fi gure 9 is a graph showing the effect of active

fractions fromE olesterol level in human ASMC. Cells were
i ncubat ed wi t?\EgétILEQ ]?E%QN%FF@N QFZBH%NME}NWCMI esterol nmass was
det er mi ned; 'ﬁ‘le%s@ntjl&énﬁo@rcﬁté@én&ﬂl@y\!orlﬁetﬁm a8 t&aposafonaedsi ve

conpounds from EO on efflux of cholesterol” in human aortic snooth
muscl e cel | s.redumifd iwarchelgstengmen ivfa SFMswcThmnwtmuﬂ bagpderetye igatification

i ncubat ed w t u

replaced with f"L? gﬂﬁsﬁgéﬁﬁiﬁsﬂ%gﬁldmﬁ%c%%? 619 llgﬂE )oe%?tls a@%@ﬁ%ﬂtﬁs
25cont i nued flerateam@mhdeteﬂﬁlnmonﬁfeha hno]oglpair@umnandfmﬂfcaammaof aation pyi nt o

the cells was ured_.by scintillation ectroetry. 6) . .
Flgure 11 1 WG BBoCRG PRt BRpLOPRL Pl and rsbiEn hiesepaistieo
on upt akeygof chol esterol in human aortic snooth nuscle cells.
Confluent culture of cells grown in 96 well plates was incubated in
serum free meefiHtigRs: h [ 3H] chol esterol (5 30pCi/ml) with and without
active fractions. Lﬁilés%eﬁﬁedmtﬁmmepdtu%&m%l zﬁmkfaﬁ&ﬁzr t@hné’\@s%d REaWHaed
by scintillation spectronetry. Figure 12 shows a

chr omat ogr am tb¢ meh@in259pmquis vodersiottbbiod passamekillgdtin G atTH@WﬂllChlﬂnl'? of E.
offcinalis afte LC C
Zderi vati ves BrongBEtBhE i ERUAT Rt GEDHklR R ARGHECHh b Bondil

gl ucose, B = (E:Iﬂlgﬁfon\ﬁﬂf tﬂangofrﬁegﬂinh O;dd 1gt1us:msmtloDE$AdglhﬁEh PaBSIRcRaH@NoOF

THE | NVENTI rese nven at.e r to thods nd
conposi tions ﬁ%ﬁ"ﬁ&f{ﬂ{‘i%‘?r 8 "5%{%‘15’91 figgg'ﬁr@ ?@B?f’é’é‘?e Ffjgrary e
invention is &%@E’aﬂﬂ]‘échﬁolbﬁemmkéﬁat 1988)0T 1 G Ear Lo PR sSthIBAMR.
crude Enbilica officinialis extracts. The invention relates to

the deter mi naRiEes ebfl- {ege), bﬁpapéf‘gu\’&alﬁg GO0 red Halg & MaghohiTéafigroes Collin
by whi ch the pupiil-¢dr £9MR0WNGS) | QVREd Gheinehb ehiRlwihE¥ehsnARMPnOIES

nutraceutical s
20  ascribed to them unless specified otherwise.

n_n 1

As used in the specification and claims, the singular form "a", "an" and "the"
include plural references unless the context clearly dictates otherwise. For example,
the term “a cell” includes a plurality of cells, including mixtures thereof, The term "a
nucleic acid molecule” includes a plurality of nucleic acid molecules.

25 As used herein, the term "comprising” is intended to mean that the
compositions and methods include the recited elements, but do not exclude other
clements, "Consisting essentially of”, when used to define compositions and
methods, shall mean excluding other elements of any essential significance to the
combination. Thus, a composition consisting essentially of the elements as defined

30  herein would not exclude trace contaminants from the isolation and purification
method and pharmaceutically acceptable carriers, such as phosphate buffered saline,

preservatives, and the like. "Consisting of" shall mean excluding more than trace

elements of other ingredients and substantial method steps for administering the

-10 -



10 Definitions Unl ess defined otherw se, all technical and
scientific terns used herein have the nmeani ng comonly understood by

a person ski |l dogthobifiohd\ef thi inveMiodh iBxbddithéntd de¥iaed bpeachof MRgSrantifion
foll owi ng references provide one of skill with a general 15definition
of many of tﬁémﬁsealr?ris"ltgg‘éhe 59PE B BisiipNFaHeN-on: Singleton et at,
Oictionary of M crabisohag¥inaid bl efplptudBlit) @m (2R -fount S enThe
Canbridge Dictionary of Science and Technol ogy (Wl ker ed., 19838);
The d ossary rgferGerdieh asombeditidRdor megthdd of glesy ineentiah is grepksly)admBpstemd oy

Bi ol ogy  ( £oory R B bR RuniF SRR B R SR oRIR L0 g
20ascri bed t dtehpiary h¢resisiabgftaetsfindadeahdasiinabls @eduction in thslevid @fl chate stelie
specification agnd clains, the singular form"a", "an" and "the"

hel udepl ur el aindis oigesSeesin st oatin il reddtog senicay

ot herwi se. FofrigBRAFor fahienti@fdRed FeveRdfihigh éHoled@R add/b DBLAd/M: O
cells, including mxtures thereof. The term"a nucleic aci d_ mol ecql e
includes a pltUBkPsridgs f complqierceolybotonfyriag of @8 cleympd Lband/Regholasteralhe
term " conpyi Si,AQr nig?ydeﬂaf?gﬂl@fgﬁoh%r Hﬁ@l”di%éa?és. t he conpositions and

net hods include the recit enents, ut_do not excl ude ot her

el enents. "Consis tAsnyedkmeint thaphrgsedielevatedh Bpidisetirdaedidibdaseor disorder” is
conpositions Iﬁ‘&gt TEENOAS, %E@Jlsle oggl%&-der?&ﬁluﬁ'é"ﬁlﬁ%c%ﬂ% b e&%&*?e[l‘étéd Qanany
essential signiticance to’the co PAat| on. us, a c oSitron

consi sti ng esteated ddveyofdiDIL ewith elrenédieass cfabiahethl3Qrdle ledantainquibfdiradt

exclude trace contam nants fr the.isolatjion and purijfication method
and phar macedt! 83&@%‘8&@5‘{%@@3% level Telafed dfsgse gh Bk en BarFE e
saline, preseabyRhitE®, h@etligidienih,idkBrioscleRRB! ikt MderOhngnsftkloriiRa0ke,

excluding nore than trace elenents of other ingredients and
substanti al riEhpEETsdisgases hesifie fiahptst arthiifs, pnbinflapmaesy disesses. of thi s

| nvent i on Embodi ML &4t MeRnbkuaRmi of hRERRoIARRNIL U LA PR ©
within the scope of this i1"nvention. used herein, the terns
"t her apeut i canday tef fresengevad higirlevednefisholesterfof inghebiptd pfd mrgmab when a

conposition or met,ho f t.he invention is.properly admnistered in
5vivo to a mamal A i"NE umllrr]fgth {l]ehnésnsc? st S ﬁr‘gnf:lély%]gﬁerfuinbs?lﬁﬁlonefl?eélgt

occurs. BERenpharhe B@oehpsitan sl heagent, imcdriatheeniaihénbl tefpéeluictagan, dré
the | evel of ghol.es_t roé1 and/ or. LI;);1 and/or tri gllFéceri des i t he bl ood
of the mamma MPUYHEL Foohe BRI Fiffes S simuliapgopslytn Gms Geptigpally by

pati ent - r eporbeehidipy @he b thictter GhotBsher QlriadN @k o) ok BlerePindfiQEs during the

triglycerides or conplete resolution or curing of the elevated L
and/ or chol e$PEP®P! A@aHHPOIFeATRE schedvle da thdaderichisn thetwe cprapowdiis @8 s es .

administered sufficiently close in time to achieve the intended effect,

25 As used herein, the term “gallic acid derivative” is meant to refer to a
derivative of 3,4,5-Trihydroxybenzoic acid. In certain preferred embodiments, the
gallic acid derivative is isolated from the fruit from Embilica officinalis (EO). In
other preferred embodiments, the gallic acid derivatives are selected from compounds
2a-13.

30 As used herein, the term “stress response” is meant to refer to the ability of
one or more gallic acid derivatives to lower the expression of a protein that is a
marker of stress, for example, but not limited to, a heat shock protein. In certain
embodiments, a stress response is measured by the ability of one or more gallic acid

derivatives to lower the expression of heat shock protein 70 (Hsp70).
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As used herein, the phrase "elevated lipid | evel-rel ated di sease or
disorder” is neant to refer to any disease or disorder that is
characterized by oksuwsd haiemtéldtenm aholesttavh@fﬁdx’l iewrehntab rdfe to dre ability of

elevated levels of t chol eferred

enbodi ment s, %O%Woé‘{}gioe]ﬂoﬂlf’%é Elfﬁcf’f é&gfctelpéﬁg?legﬁ i sease or

di sorder can be, bagudes hél‘émoﬂleltmm ‘Rl ds mayres kdf4itele fbherbal formulation
arteriosclerosis, fatty liver, angina pectoris, stroke, alzhejner's

di sease, obes‘iqn?lsu%ﬁ %fk?éflé%s Ofal?"elmcrftoﬂ"smaém Gaerin (SYRrRlpEeR/ s endiga Linn.)
The terms 5'hy )C%Pu?:ﬁ& %,ﬁmeaa (LcerunQD/z{?ﬁrOTJ‘rQJn%&rf&ﬁ% Eid Apardngd
herei n nean the presence of | evel s of chol esterol in the bl ood
of a manmal . Mseruesed Wikd eied as fl @ tiepreferred smbadiments; the extrastsd B ent
adm ni strati in
certain errbogﬁlﬁgentm mm’f'% g‘aﬁ’??@%g;de)" "’?ﬁar u%g%%% mﬁ?’gg ggto t he
subj ect either (a)Asusdhtamnethphmse fincombingtipt withiak ingeroyd foaefautadll ng
the two toget in a.common carrie different ti

dur i ng ¢ he-cdrEsoGH iSRRG A P nahi Gt nRaeie hid Fiolbebis e dies aita
the two coifdsndig@n@etithik & k@osdimmitifotin®itid deidhoReulbdrii Me to
achi eve the i ntended effect. 25As used herein, the term"gallic acjd
derivative" |deCheRapeicagerr Whige dhedwpinieadnjaisgred concurrently or sequentially
3,4,5-Tri hydrg&xegﬁﬁpl c acid. In certain preferred enbodi nents, the
gallic acid derivative is isolated fromthe fruit from Enbi I|ca
officinalis (EO). Anused h@\empa gfubieete ds vavebiatee preferabln e mgainidl.onerei d
deri vat| ves are I 0 .

term"stress prr%fg]b%ir?'se ! n@%ﬁ oncwg?ﬁt%lg ﬁlelm%g% tﬁ;ﬁg??glﬁédg?
nore gal lix a}mnﬁhnd,efhmwaﬁmulssspbﬂ ahimvuey, zdﬁdnmmzqaraﬁs pétadoiofxamplroatsedays,

that is a marke es for exa e, but. t limte at

Shock. pr ot o1 rEtien Te T o8 SHIGHFHUATEOS eQiiedy copfntd o Zondisdff e
by the abilit)a0puidee vatebiaes, prefiertibly & ﬁdtﬁal@;e&dn\{;ﬁfbrhiée@oﬁgbnbtméﬂﬂ t he
expresslon of heat shock protein 70 (Hsp70) As used. herein,
the term " chohadpdpted mapmalmorp grefeaahly g@f&iﬂ?@lfye?rompbomlﬁ%i dgensticpllnt a
conpound to r I C

used herein, %W%F%?&n aﬂq%%%&%%lgﬁgl szg]b (r%g ?‘garlg {Slf)ima E%leflak%ljrle gats déﬁs
formul at i #h cwtik S, Ibgd&)f extracts of Enbl ica offici naI | s Gaertn

(syn. Phyl | ant hus Cap nlfhrael}tlc taM{eteQ& » SO0 <ypal
and Cci mum sanctum paragu rac nosus use I]ler
In preferred @nﬁmduxﬁmtﬂale stohé oekd]maﬁtl& diﬂudﬁ@,m‘émtabaﬂmtmgsommﬁcwtaat(dlé
Dunal and OC| nn re used i.n eg ortions. As used herein,
the phrase " tg@ﬁg‘i ﬁﬁ’f“f‘ﬁﬁ”\’ﬁ‘ﬂ E‘Jﬁ?ﬂ ended to refer to all forms of

adm ni strati on t htheRéﬁV"‘rﬁ&a@ﬁtld:dl?hisbhetaﬁ‘fft)é1&H§tlo%h§i sitfstablcdMhEE HE®dd or a
together with 10 a second glent such as a second inhibitory nucleic

aci d ol eBul ebasrofa feorberseme a@éb%tulﬁa@@@m a fopd g Proyades pdigakor health
adm ni ster ed ﬁeﬂ@ﬁt‘s’ﬁﬁaﬂ&lhg tHe I})lé\/@ﬂﬁ’(ﬁfﬁn 1 t}fe hEhtﬁ@th AL AREase DS S,

herein, a "subject™ Is a vertebrate, preferably a mammal, nore
Nutraceuticals are often natural ploducts that are identified from botamcais and

purified or partially purified and then included in foods.

30 L CHOLESTEROL
Cholesterol is the principal sterol of humans and higher animals, Cholesterol is
an important component of cell membranes and lipoproteins, and is a key biosynthetic
precursor of bile acids and steroidal hormones. Cholesterol is found in all body tissues

and also among the lipids in the bloodstream, but with especially high content in the
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preferably a human. Manmmal s i nclude, but are not limted to, mnines,
si m ans, 15humans, farmanimals, spoil aninmals, zoo aninmals and pets,

for exanpl e catis, spidSordand id Mimhli fal, Néiefthidess Ansibip@ed levalbfichlkdelel ia
genetically Cogﬁ{élp sed.or .genetical ]y mani pul ated vertebrate,

preferably a % CAPIR Y St bomi-eitbEpQqeRteinboand fpriely iths Aridicalfactor in
mammal , nore @ @é»%!@ka{em SRR SAhY LI HRLR agatega aenet dgrhk Xttack

mani puI ated farmaninmals, sport aninmals, zoo animals oOr pets, fo
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Chol esterol is the principal sterol of humans and hi gher anima
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transported in the blood in a 5 nodified form of Ilpoprotei ns. There
are a nunber of |ipoproteins differing in their properties and
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arteries are bl ocked to a 160-189| High

>=190 |Veryhigh

Total Cholesterol (mg/dL)| <200 |Desirable
200-239 | Borderline high
>=240 |High

HDL Cholesterol (mg/dL) | <40 Low
>=060 [High

The above recommendations are for individuals with moderate to high risk.
20 Persons with very high risk such as established CVD plus multiple major risk factors,
severe and poorly controlled risk factors, multiple risk factors of metabolic syndrome,

acute coronary syndromes the goal is to have LDL-cholesterol below 70 mg/dL.
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Chol est erol (irgkeicn @d@ﬂ%@ﬁﬁﬁemm@o@@lwwwu egé'é[F“FéB‘BV@ Gplestgig!
130- 159 Bayr depldine, Hiifhtanli@talBR t4did¥or Feart i3 Qase, and therefore there is a need to

mitigate the undesired effects of cholesterol accumulation. High cholesterol levels are
generally considered to be those total cholesterol levels at 200 milligrams and above,
or LDL cholesterol levels at 130 milligrams and above. By lowering the total system
LDL cholesterol level, it is believed that certain health risks, such as coronary disease
10  and possibly some cancers that are typically associated with high cholesterol levels,
can be reduced.
Numerous studies relating to modifying the intestinal metabolism of lipids
illustrate that such effects can reduce a high cholesterol level (Burnett et al., Expert
Opin Investig Drugs,, 5(11):1337-51, 2006; Wang et al., Am J Physiol Gastrointest
15  Liver Physiol., 287(3):G547-54, 2004; Heidrich et al., BMC Pharmacoclogy, 4:5,
2004; Borel et al., Am. J. Clin. Nutr,, 49:1192-1202, 1989; Malinow et al., Am. J.
Clin,. Nutr., 30:2061-2067, 1977). Hampering the absorption of triglycerides,
cholesterol or bile acids, or a combination of these mechanisms, results in a lowering
of cholesterol levels in the serum (Lewis et al., Journal of Lipid Research, 36:1098-
20 1105, 1995). Also by interfering with the digestion of dietary phospholipids these
compounds may affect a critical micelle formation and consequently the absorption of
cholesterol,
Seminal studies by Steinberg et al. have demonstrated that LDL and ox-LDL
are cytotoxic to cells of the vascular wall and may contribute to endothelial injury
25  (23). The entry of ox-LDL into the sub-endothelial space and uptake by monocytes
and aortic smooth muscle cells contribute to fatty streak formation. Alternatively,
LDL taken up via pinocytic mechanism by the vascular endothelial cells allows LDL
to enter the sub-endothelial space. Here depending upon the anti-oxidant status/level
of the vascular wall the LDL may undergo oxidation. Such minimally oxidized LDL
30  or fully ox-LDL is taken up by monocytes/smooth muscle cells leading to foam cell
formation a "hallmark in the pathogenesis in atherosclerosis” (24). In addition,
oxidized phospholipids components present in minimally oxidized lipoproteins such

as 1-palmitoyl 2-(5-oxovaleroyl) phosphatidylcholine (POVPC) can stimulate the
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Very high

Total Chol esterol (ng/dL) <200 Desirable 200-239

Borderline high >-= 240 Hi gh HDL Chol esterol (ng/dL) <40

10

15

20

25

30

proliferation of aortic smooth muscle cells, contributing to intima/media thickening
(25).

Human plasma LDL plays a major role in the delivery of cholesterol from
hepatic tissue to extra-hepatic tissue through the LLDL (Beta) receptor [3].
Nonetheless, elevated levels of plasma and LDL cholesterol promote atherosclerosis
via an increased uptake through a LDL receptor-independent pathway. For example,
previous studies have shown that modified LDL, upon oxidation or glycosylation, has
a predilection for uptake through the LDL receptor-independent pathway. Thus ox-
LDL taken by aortic smooth muscle cells and macrophages through the LDL receptor
independent/scavenger pathway contributes to foam cell/fatty streak formation by
stimulating cholesteryl ester accumulation and by inhibiting its degradation [4].

When the flow is directed to a part of the heart muscle, this can cause a heart
attack. If a thrombus blocks the blood flow to a certain region of the brain, the
consequence is a stroke.

In contrast to LDL, HDL carries the excess of cholesterol from tissues away to
the liver. It is considered to be able to remove some cholesterol from atherosclerotic
plaques thus making their growth slower. Angiographical studies showed a
correlation between elevated levels of HDL and a decreased number of sites of
stenosis in the coronary arteries of humans. This indicates a protective action of HDL
against heart attack and indicates a possibility to use measuring HDL level as a
prognostic indicator of higher or lower risk.

Demand of the body in cholesterol is covered by two sources: by the
biosynthesis that mainly proceeds in the liver, intestine and skin, and via uptake from
food, mainly from animal and dairy products. Under mixed diet, ratio of cholesterol
amounts supplied by the sources is about 1:1.

Cellular cholesterol homeostasis is very important for the prevention of
coronary heart disease. In general, the plasma concentration of cholesterol in the body
is regulated by the dietary cholestercl absorption, by the biosynthesis of cholesterol
itself and its esterified forms, by the metabolic removal of circulating cholesterol, and
by the excretion of cholesterol via bile and feces, by cholesterol efflux from
peripheral tissues via HDL and back to the liver for further metabolism.

Both diet and genetically determined biosynthetic-metabolic specificity of the
body are instrumental in the development of atherosclerosis. A diet high in cholesterol

will lead to a high level of cholesterol in the bloodstream, which has important
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Phar macol ogy, ’ﬁ‘f’g, 2004; Borel et al., Am J. din. Nutr.,

49: 1192- 11302, 1989h cbibdchﬂg)im@haléhctolsAﬂhlbﬂms df ¢holesfitil (and i8QteA0GeR067,

1977). Hanpering the absorption of tr| cer cholesteral or.bile
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di gestion of wiEie heghvalempan ‘d%nneﬁag%mb@#ﬁ%éw@sh 9% Yad-Prsghylgiutaryl
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20  attempts to use oxygenated sterols for this purpose, which via binding oxysterol

receptors were expected to decrease activity of HMG-CoA reductase, did not bring
practical results. A breakthrough came with the discovery of a series of fungal
metabolites with very high affinities for HMG-CoA reductase which were found to be
highly efficient inhibitors of cholesterol biosynthesis. Nowadays these compounds

25  and some synthetic analogs, commonly known as statins, are available commercially
and widely used.

Although being relatively safe and efficient in treatment and prevention of
coronary heart disease, statins have certain limitations in their use and they need care
in application because of possible side effects such as those provided below.

30 In mammalian cells, the rate-limiting step in cholesterol biosynthesis involves
the conversion of hydroxymethylglutaryl co-enzyme A (HMG-CoA) to mevalonic
acid through the enzyme HMG-CoA reductase. The widely prescribed statin,
simvastatin (ZOCOR), inhibits HMG-CoA reductase activity and markedly reduces
the blood levels of cholesterol as well as episodes of stroke and heart attacks [3, 6]. In
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mixture of ZETTA and ZOCOR/SIMVASTATIN. ZETIA inhibits the uptake of
dietary cholesterol in intestinal epithelial cells while Simvastatin inhibits the activity
of HMG-CoA reductase, that in turn further inhibits endogenous cholesterol
biosynthesis. However, these drugs also have numerous side effects.

30 Torcetrapib an inhibitor of cholesterol ester transfer protein (CETP) is another

class of compounds that lower blood levels of cholesterol by raising HDL cholesterol
levels. CETP plays a role in the reverse cholesterol transport pathway as well as in the

intravascular remodeling and recycling of HDL particles. CETP promotes the transfer

of cholesteryl esters from beneficial antiatherogenic HDLs to proatherogenic
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Hypercholesterolemia is an important risk factor definitively connected with
cardiovascular disease and, particularly, with atherosclerosis and coronary heart
disease. Millions of people around the world suffer from coronary heart disease,

30  which is the leading cause of death and morbidity in a productive age, especially in
Western Europe and in the United States. For this reason it is also a significant drain
on healthcare resources in the Western world. For example, in the USA total costs
(direct and indirect) connected with the disease were estimated to be about $118

billion in 2000. For 1.1 million citizens that experienced myocardial infarction, more
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20 Ot her chol est eCableseubmt itsn&idg@feSvatives are thought to accurnulate in
atherosclerotic lesions when cholesterol influx exceeds efflux. This may provide an
explanation for atherosclerosis in patients with lipid disorders.

25 Correcting external factors is realized via diet modification, such as reduction
of dietary supply of cholesterol, for example by partial substitution of food animal fats
by plant fats that do not contain cholesterol. The reduction of dietary cholesterol
absorption can be reached via application of special food additives or foods enriched
by the abundant phytosterols, such as beta-sitosterol or campesterol, or their saturated

30  derivatives (stanols). Plant sterols produce anticholesterolemic effect which is
considered to be connected with the inhibition of cholesterol absorption in the
intestine because of competition with cholesterol for incorporation into micelles,
although other absorption steps may also be involved. When the plant sterols replace

cholesterol of the micelles, free cholesterol is excreted with feces. A limitation of the
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chol est erol happeash ashs 1§17t 8]y lakeclosadiofnstexp]s ate regsiredimr mpdest reduction in

col l ectively dul ate multi.pl e chal esterol 25 honmeostati.c C i S8
have becone éggﬁn?aa%f’gm’sohlc © RAMG TR (Ef]n()tlesra eiis ey g Olile%%'ﬁ%A
and ZOCOR/ SI MéASTpAdH, duchZds Ftafols/dmhibodlgcdkide, thpimitiotiefineanetiarwhich appears
chol esterol in intestinal glgi thelial cells while Sinvastati r]Bi nhibits
the activity ofnhiptrhadsteredheanisd byfraping FOmRIExeSTIRY Frelesternh gt g
endogenous; chol-ealiefi (DbASUMURRRE SholdIONRNRE, anl DRI XEHMES tRlt SRIRANS

nunerous side effects. 30Torcetrapi b an inhibitor of cholesterol

est er transf edteprobpigbtarol BEIIPPY ligiitdecheesoptionaf dplesterpbderrs bil salts.

| ower bl ood | evels of cholesterol by raising HDL chol esterol |evels.
CETP plays a role in the reverse chol esterol transport pathway as
wel | as in thiyderligidandacul ar renodel i ng and recycling of HDL
particles. CETP pronotes the.transfer qf.c te esters om. .
beneficial antiat HOPGHPRIRE{5AL eaa‘b%‘ﬁtl%{ggé‘gﬁ?‘b‘%h}%ﬁ?"p%’&r ﬁeéghplds
B- cont ai ning ihéIp@PERIcRIcRS, dholedterol kitkrs addehpéands),l phvspensiis ynd tipeperilesi n
chol esterol). Wen there is an _excess of circulating concentrations
of at her ogeni When lnaslipidenya isdefiped ipderprg ofpelassgriciaspegiof elgwtekhiRapgptens
deposi tion and jalfissLARNES By Flﬁaogfo?@ﬁénﬁa fsrm@msgm-cmeﬁm-onhgm@ﬁ@ém
| evel s of CETP are correlatea wth |ow HDL 5 cholfesterol |evels.
However, Tor cfet highicholesterobeedis ini thdblpedatl ypeitinglydeeidemiakeiersje biglise  of
del eterious effects. i U . .

i nhibitors asmgleg lllﬂe 1€v§%§?él§r\gg&ﬁgﬁ{§?ﬂ}rpefﬁc3?a %ggg% laﬁé@%gﬁg? use as
a target 10 |iakematdhabelst wibtit oh hyfehiépidamie oh ilenwatd wieiserebhed herei n.

10 El evated Bl ood lipid |level related D.seases The invention
features, in W&y 'H’L’%‘E}Fsr?é‘fﬁ'&tmﬁé‘feﬁ%?_gﬁﬁ‘ preventing or treating
an el evated bl ood 1héipddd dreNgleriipleati@dhaliafeiageecd by diieoEdiRlitionk Br LRAfAI N
enbodi ments, an elevated lipid |level-related di sease .or disorder can

refer to, butfor example Hfpugdnqused bypprefpleggolenyp/hypeslgpidanias hat i s
characterized by or is related to an el evated 15l evel of LDL or with
el evated | evels of total cholesterol. In certain preferred
enbodi nentls, Zmnrydlievated bl ood |ipid | evel related di sease or

di sorder can be, béfih itli§61'r]'8fersl tio rﬂet b%&:!ld—tu%’of DYRE! faf f t?@ﬂ}(e@ ’ce]'lﬁl. It is normal for
arteriosclerosis, fat y 1'I'ver, ‘angli ha pectoris, stroke, zheiner's
di sease, obestht¢ Yyerdd adoedie somafd;omeva, if &ndcdonhls donmadethandi0feasesr

20Al t hough not limted to the fol]ow.n refetrred el evated. | i pid .
ovel - ol at odnr sSRS asholfids it e BaRbgef Pubh S o i¥eforing
nmet hods of thﬁc,IiergM%HSicgﬂpjiMibh@e hyper chol esterol em a, m xed

hyperli pi dem as, netabolic syndrone, hypoal phaprotienem a, myocardi al

infarcti off, strokdPAHYHENHETIE 1A QEHER, Putifomrsimes hearaess 45y and
post menopausgh, \RIES ofdRe YR SLEPPSSESh AUl PE EOLERARINOLABE @ | S
an inportant risk factor definitively connected with
steatohepatitis, does cause liver damage. Sometimes, inflammation from a fatty liver
is linked to alcohol abuse; this is known as alcoholic steatohepatitis. Otherwise the
condition is called nonalcoholic steatohepatitis, or NASH. A fatty liver produces no
30 symptoms on its own, and people often learn about their fatty liver when they have
medical tests for other reasons. NASH can damage the liver for years or even decades
without causing any symptoms.

Eating excess fat and/or calories causes fat to build up in the liver. When the

liver does not process and break down fat as it normally should, too much fat will
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cardi ovascul ar di sease and, particularly, with atherosclerosis and
coronary heart disease MIIlions of people around the world suffer
from cor onar yacheatlatedPspasend @UewoEhitty SivédEthef Ballengrtfia WERr &fnddRAL,N

and norbidity in a productive age, especially in Wstern Europe and
in the UnitedUSt &t desitygiabetgs, or gl@é%ﬁ%}'@% obg! ahuss, gRid weighftloghaad n
on heal t hcar enfige@itbe 8oy allo 1438 (eal BLE WBKEE:, HRf peX AR RIop! e Beer USA
total costs (direct and indirect) connected wth the di sease viere
estimated to 4yen dierthage nenesifithese poriditiopg OBloreHoformatiomen faitp liveridiseasens
t hat experd e wrdi gl i i nore than 40% of those died
[ Terry A §Ja2a§%2%b%ﬁ%lﬁfﬁ)i@a{ré‘%élﬁég’ic{ewe&artr ent Concepts of Coronary
Heart D seasdiwHnagktiemorg/eBneafioMbdo/f2G0%er/. 110 (6A): 3511S]. In
addition, this disease is growing at an alarmng rate in Asian
countries particularly anong Asian |Indians where CVD has reached

epi dem c pr opEAdRaSs Didase Several 5Sestablished risk factors that
contribute to CVD include elevated |evels of blood chol esterol,
hormocyst ei ne, hi gHtgksiasisidissase (Ae éy thy optesmsngisioym ef dygmntia gmangelder

stroke ang stygsis. ABlbegifll REHRS &!fRE Byl ARUARE eﬁﬁg@{}@%ﬁt éoﬁn-mﬁ%dgﬂat

common cause 'of  death and serious norbidity 1nt stern wor
At her oscl er oshemgrg anh ngfage h Adeusnalhytregins gfterdge YO dITstriskgpest wpr asgyoofzet
arteriosclerosgks. terioscl IS 4dS. [ i f the~arteries
due T o thet 1 B K RE RGBT G Bk BB S Ml et Er By B
occurs when iuenegul el syopdthstisedsett ed | i pid deposits in the inner

coating of the vessels of elastjc arterjes, h as .the gorta,
15carotid and ili fb},’a]@?a?]f Plt[eathle fﬁf%%oéﬂah%m ﬂéﬁeé?%@a)%ﬁﬁgbihnﬁ?n rteries,
such as tige Ch@é:ﬁﬁlﬂﬁtibnaﬂ%&Qﬁ?!oﬁcﬁ@b@dn—r@@S@sﬂcbﬂi_c%_rﬂ@%&in&.sﬁotﬁﬁ]e' ed

at heromat ous pl aques, cause tibrosis and calcification, which | eads

to coronary HEBGRIQH dgkaraatRoiy seapariaied shatesteradrElevaird plsgiaiot leapls
conpri sed of jgeldss o iTREIARNAIGHARSRARGI: FUISGKE Bie: BubARRAC Ve

tissue extra-cellular matrix and intracel lular ‘and extracell ul ar
lipid 20 depchplesseronyathspis tavees & iothasé matelerdeddeatitisitonofia vigéans bhthe d
by reducing the.nl ol. .and_chol esterol LD, levels, .

Shol oster ol aRGRPRRIR ETATORS 4Bl s Mo SR B RIR ST ADT B consioent
at her oscl20r otwith 4 ekl fonehoMserol din ke @athegankesis of ADxTiexcedanghdurenal Thi s
may provide her oscl er,osi s lnzglsti ent.s gtyt h lipid

i ot der s, 2800 HBEL A BRsURREl T deR DR ere AR hiRvighd Simons e
nodi fi cati on,l§NeloREy EGIUCO0 108 pdfs; TH®1BBY-93 Y ARLYss@fa IGMeBFdegr Ol , for
exanpl e by paclrlcgllesatérolsgndsgll)} a%hld?sgtlsggs }];o?vvoghoilaeg{egﬁ Imifghi.attn?odulate Abeta deposit
formation.
25
Diabetes
People with diabetes are more likely to suffer from, and die from,
cardiovascular problems (like a heart attack or stroke) than those without diabetes.
Diabetes can upset the balance between HDL and LDL levels. People with diabetes
30  tend to have L.DL particles that stick to arteries and damage their walls more easily.
Glucose latches onto lipoproteins, and these glucose coated LDL particles remain in
the blood-stream longer and may lead to plaques. People with diabetes tend to have
low HDL and high triglyceride levels, both of which beoost the risk of heart and artery

disease. As a result, in people with diabetes: heart disease occurs earlier, heart disease
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by plant fats that do not contain chol esterol. The reduction of
dietary chol esterol absorption can be reached via application of
speci al food iathdd to feestimes sz@onhsloana'riddh@tddb?asc fremeiis witdm fagal. Accordingly,
phyt ost erol s, et a- SIIO roI or_ca t

o urat ad. 30dsitoReRY A PAISKIREHER s R ime S DRER Rt Bl B racis
anti chol est erglpediddCroqiet R6ise Vmceﬂitells ForaDREs€l ebmbltaﬁd Be:vemimeaﬂg dstivhdtér
the inhibition of chol esterol abs ti |nt i ne be ause of
conpetition wWoRHPnERYrEhapiss begin 2‘5@0‘?”3‘&7 fiﬁ’rfﬁﬁv h”%"(’:téfi Pe® ic can

al though of hefqaRSNIPEIKIT HSABRRI BB RbRPdRE st BY fH\%@i@ig tﬁéh%ﬂol’éhéople@éﬂs
sterols replace chol esterol of the mcelles, free cholesterol is

excreted with feces. Alimtation of the approach is that relatively
| arge doses o re required for nodest reduction in plasm
chol esterol. #ﬁég&lcﬁéﬁd% rue in respect to other agents bl ocking
chol esterol absor péetabylicsyodroms isst dismabsor tﬁﬂddﬂbgﬂhymilsﬂid eatiqnh}@as high LDL

by Torming compeasal P BT S auf igh vt G I ERF oo SRR

bi | e sal tigbi ndenbdiReleEbe ard aamcleagkdamk@mc@nﬁhamgm dl'SEhl@é aridnalhdr aﬁbzisys
alters cholesterol levels by limting the resorption ?1
chol est er ol - délfare@éaplﬂﬂveeblglaip?%ln apiryralis 6 Ge PR 20y BRI WeRyly discass)

el evation of An'dQ#rﬁi% &5@&&) Tl‘lé‘mfetla@olﬁlsm5ﬁléﬁ%ecJB@%Léab1H%9%oﬁagioﬂ% ke

chol esterol, chol'esterol esters (conpounds), phospholipidS and
tiglyceri des. Unidrbtatsoend it i egimated thas o e 5 mitdion m\meewcw heve §. cl ass or

classes of elevat q\qetgﬂucﬁ%%gﬁ)cggﬁlay Lb Cc%]}-ﬂﬁc@ i% yEI %u;lﬁ tabolic risk factors

hyper|i poproteinemais ster e termfor
hi gh chol st ethﬁtlmdlm!eehlsdurrnnalIobeslttm@dess}dy:pﬁarttssueghymcémndmh&laabc@fwms to

or ovi des 15 1 HTERRE TR T EER QBT HOHoRy p O BEDEHA 3R ThS- vor | A
wi de web at aiFeleker) BRBKiLR LD heRewiotr— iHat fikfe} plagid lffliﬂdﬁpﬂ45@ﬂ@1y walls);

I ncl uded are hyperlipidem as that are i nduced by ot her %o i ons or
agents, for eE(lﬁ'T‘?&FdeblPﬂc\Pa?SH@ pﬁwlﬂblgastancc or glucose intolerance (the body can’t

hyper chol est 35 %&%ﬁé DXREE b 836 ﬁg P%&hfcﬁmoﬁc LiadeQE, gFﬁfglh)ﬁUuhM@'h or

refers to th up of excess Tfat in the liver cel It i'sS normal
for the IEWerplamc@wacmwa@n@lbm 1 inghreblepd); Pmlﬁf@mn@é@@@ﬁtes(e%eﬁlw%

t han 10% of v, a subject is considered to have
fatty liver a(?]géac 1{( alg%te s éJlP%r )devel opi ng nore serious

conplications. 25Haiwteying LDErchokyterd trsiecoromelaled deyvelsbuimergrthe firseBndshod

excess fat ds t . . .
tﬁerapeu(t)lc aims in treating the metabolic syndrome.

25  Hypo-alphaproteinemia
Hypo-alphaproteinemia is a disease where the patient has the inability to

synthesize sufficient amount of HDL and or catabolizes HDL rapidly.

II. EU MIL

30 EuMil is a polyherbal formulation consisting of equal portions of standardized
extracts of Emblica officinalis Gaertn (syn. Phyllanthus emblica Linn.) (EO),
Withania somnifera (L) Dunal and Ocimum sanctum L with Asparagus racemosus
Willd used as filler [9-11]. Although EuMil is usually prescribed as an anti-stress and

performance enhancing herbal medicine, little is known about its hypocholesterolemic
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i nflanmation of the liver, which results in |iver damage. This
condition, called steatohepatitis, does cause |liver damage.
Sonet i nes, i nfr bpemmt F@ﬂmftsirm-m i afsaidy Yy Bhwteschinga ki A @elidny BpcBiBD 2002

abuse; this i | cohol i c steatohepatitis. Oherw se the
condition is @%‘i“@&%ﬁ?ﬁ?ﬂa Bined aag-stEgss Aetyaly of FyMilo putngaayifled gostegchipg

liver produces sige3brSotR m%%cﬂeskéém@w&iw@nq{ep@gﬁhﬁaﬁg henr slh@@ﬁ Fhat
about their fatty |iver en they have medi'cal tests for other

reasons. NASI-E@&% h@dmg@cﬂqﬁ@mlem@nnmﬂwy@aﬁ fprgplaioefeddehbisswith t hout
causi ng any %gaﬁrﬁéﬂialh hﬁﬁerﬁf&cﬁﬁ\iﬁo 1oﬁ91dlegﬂ1cEt?An%r0/§7% 7%?'?%%3 fat to

build up int Iver oes rocess and break down
fat as it nori2a2/3006NGb Pchvidanwl Apdivatiat 604877, 753&“11&111”@12912@6 B8 dpdasidrend

obesi 1y, _di aneirigHedEonl TS0 Fleg DYBARR Rt Hsdimiatiod Aeehesta ot Pufe
| oss and nal rfilkd i 2/29D006aYII aicslepo}aaﬂd)yh@fefeat:é Neréih ), EFurthEIOMEY R ha$ SHERvn
peopl e develop fatty liver even if they have none of these

condi ti ons. t&he QRN ForRRANGH of FubiL thit haiﬂ vignifignd dypeehplesteipleaic agsivaly

publicly @n tha oFdwlieVdddfivsrEmt
l'ivei foundat| on. Orggl education/info/fattylived. Al zheiner's D sease

Al zhei mer' s di seadée (iaief £S (da frobindoamvisklyfwedrindhdide¥rehaika, Rakit,
ol der .10 pe(l?éb@klslpp %ﬁ]ﬁﬁt %19%&/ Chll]& asf o) &é’; 1t1$rﬁ\1/191 Xl@%ﬁ\%ﬁlﬁ&ez@ ﬂ'{ [’Ai of
a usua

the brain th contro
begi ns after cm@aqeﬁmch‘ﬁhdlanmw ngméme uiysmquamd I}mﬁmdiagenmomgsuasthéris $R-1 s
al so hi gher

t r eat ment canl‘%t 58 afthvég'd)rpég‘gg et ﬁy H%at?eﬁtﬁg%lig?‘f af ?’F%’r?‘i’é‘te& b amiic,

Al zhei mer(ss GiSEaSs etablid inShefuiaRad Fedsenkd J€ GuAmb fits, @), of the
-anyloid protein (A).in specific brain regions. Both the generation

and cl earance of Rre¥iQus Avytiedicamdisy havrowasssied shat sevesy hebel TeRBY@<Helt ol

llevel s increggg: drMnGaiyhdth @ﬁc ﬁaﬁhem&e% e TR ﬁn?adeﬁpof @Mnlsiﬁy@s
that inhibit chol esterol sy nt esis lower A in these nodels

i dentificati ®AE6K Wéwafraﬁ’amn(b@ Staheftffa;ﬂwithmm@gt@lf'm@wém@cj asgzeﬁléelésl a
maj or geneti

o ot e b 003 S Bt PRt SR 0 b Bl
chol est er20l Ieemﬁ:ldstmhs/p@chslestatom;mc Elfect firr m@mbjggstmmdammeeninnag(e@ms A

ooy o MRt or Rhembmei Qb fEdaf Cimedly ortn it bed gy, )

chol esterol miggitien®dul at e Abeta deposit formati on 25 Di abetes

I1I. COMPOUNDS
25 As described herein, EuMil is made up of a mixture of EO, W. sommnifera and
O. sanctum (with Asparagus racemosus used as a filler for pill preparation).
The invention features in certain embodiments isolated fractions of EuMil as
set forth below, and numbered as compounds (1), (2a), (2b), (3,) (4), (5), (6), (7), (8)
(9), (10), (11), (12) and (13).

?
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People with diabetes are nore likely to suffer from and die from
cardi ovascul ar problens (like a heart attack or stroke) than those

wi t hout di abetes. i abetes can _upset the bal ance between HDL and LDL
level s. Peopl e"hitinilabetes §0 tend to have ¥DL parti §l'eg, that
stick to arterie d damage ir H's rrg;o ®ly. ose | atches
onto |ipoproteins,;,.and thesg 8 ed @ gemain in

t he bl ood- strearfi®l ofhger and may I®ad to pl aques.

e wth di abetes

tend to have R-oVea¥BEd And hi ghgyedrdr-gdapseey i de | evel sgethigot h of which

boost the ri sk%fé“ﬁgﬁﬁ"gfgfﬁq artery disease. As a result, in people

with di abetes: héart di sease occurs earlier, heart disease is two to

four times as comoR,__angd heart disedSe is Jore often fatal.

Accordi ngly, hear po@aﬁe in peopl go | abetes i s%g maj or public
3

heal t h probl em one at ¥s expected tp—getQworse. A rers for
Di sease Control and©pr -8n st udy @stﬁ%ﬁat -t hird of
babi es born in 2000 wil°%6 devel op S5Rs N PRopI%¥ can 5reduce

their risk of heart and;flpod vessel diseasgghyd o®ering their
chol esterol |evels. Mabolic Syndrone o Metabolic syndrone is a

di sease or disordeto wijerein the patienty hi gh LBk chol esterol, |ow
HDL chol esterol and treyldYceride | evel 8 Rn qd. People with 10
net abol i ¢ syndr onE”aré i g%d ri skoof r y heart di sease

and ot her diseases rel atgdstoip?aque buildaps in aptery walls (e.g.,
stroke and peripheral vascul ar di sease) andof’ pe 2 diabetes. The

met abol i ¢ syndrgz o HE% DG ONP-okGhEas! AP ed ShfBA™FHfhe United
States, and it 1s'estimated that "over 50 mllion Americans have it.
Met abol i ¢ syndr infe characterized by a group of Ygpabolic risk
factors 15t hat,i &bdom n eS| Py (excessive Hissue in
and around the abs 5 bpi i 4° ‘
di sorders - highPTsi gkygeri dgs
chol esterol - that .

ghol est er ol e~a~gh LDL

I % 10 anptery walls); Elevated
bl ood pressure; or ¢ i nt okvearee2(t he body
can't properly useoi nsyl i rPor bl ood8 r) Y Prost hronbotic state
(e.g., high fibrinogen Yk 20pl asm nggenlact?Vator ianhibitor-1 in the

bl ood); Proinfl amys tate (e.g., elevated C'? ive pretein in
¢"'LDL chdPEgt&¥ol to reg Is is

t he bl ood). ©
bf dherapeutic ains in treati ngoHtO tabolic

C

among the first kina
syndronme. 25 Hypo-al pl?/vprot ei netni a

geraniin (10) OH

m-digallic acid along with minor
amounts of p-digallic acid (13)

In certain embodiments, the invention features administering to a subject an
5 effective amount of one or more gallic acid derivatives. In more specific examples,
the gallic acid derivatives are selected from the compounds as described above,
compounds 2 (a) and (b) — 13.
In other certain embodiments, the compound used is compound 4.
In other certain embodiments, the compound used is compound 5.
10 In other certain embodiments, the compound used is compound 7.
In other certain embodiments, the compound used is compound 3.

In other certain embodiments, the compound used is compound 9.
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Hypo- al phaproteinem a is a di sease where the patient has the
inability to synthesize sufficient anmount of HDL and or catabolizes
HDL rapidly. |1. Hbcbitdin gREuMdlenibsdimepa] %8 firddabmpaindet elidiwill be

consi sting of equal tions of standardized extracts of Enblica
G &b s Fid

of ficinalis CSOBHHNG AR PaH PHESTEEIF CamPPHI. ) therd Moy AT
sontnifera ('—dnll@é‘”&%bp@ﬁ&(ﬁ 'p‘EI'lerﬂdmi SRBCHAEEd Wi R cﬁ%@%ﬁﬁ%ﬁhé REARRES
WIlld used as filler LQ 11]. Although EuM | is usual Iy prescribed as
an anti - st r eseyefared pélk borovenesad Bnhanci ng herbal nedicine, little is
known abo its h r " ' e, I
study by éthat tac h)aigggl&g% gg%’ﬂ“?%ﬁg}tgeno’% ngplg) ‘LBFagﬁca i‘ggci{@%?%e contthed,
40(10) : 1161- 3pr exxaplawditamttionsefites sthae ol woteygablic deid\drivaiines. Phoyadlded

appl | cant o ndvi RETRE Rl PesRRRGE 5 Soeiet S P HER I erTies
(U Pr ovi si onal AppL | ot on 607676, 761 T o121 2 2006, 8 =

rovi si ona plication ile
Provi si onal Appl | dAFFIEHN BTeged embadimenishe galbaacid deivatiessprosanbiinsdas.
Appl i catign wg&qmﬁ&atgmqull&%egg&gagﬁmaad US Provi si onal
Ap]LoI i cati OR 60/ 8)77C 740 th};rid 12/ %5232369 al lmhlhmr:]O: p?Lat edI by t
ref erence her ei n) .Compoy réomenon oy a e only conponen
of EuMI| that had I c activity 10 was the
powdered fruit of c%g%hﬁd&@%@@ggﬁ?gcg EB%%; ainHnNdi) is widely
used in India, Sr iCdnmokadM?&IdngioaMSHﬂmkgosh@ﬂ Sout h East Asia and
China as a traditi naI ne to reat many di seases such as
di arrhea," j aundi ce; ”H’f?glb § %’H“‘h hor rhage anongst others [12- 14].
The actiwvisty of Amo@lpéﬁﬁ@huﬁdﬁe@UMm ascribed to its high content of
vitamn C, 15which is stabilized in the fruit due to presence of
tannins [15,16]. Compoum} 2yi(ompoppdittedi c st udi es have suggested that
Nor cover . si nce Eot P e o o s S o adm xt ure of B0 W somi fer a
and 0. sanctum (witompaspbd agiemposeefiosus used as a filler for pill
preparation), the t t s, her bal
preparati on 20exer aﬂgc a%[ht dhglég%d ﬁr}la gefeg%fe%r;‘?lg%e f/%\({:gtqt%&%geéstgr@rgl stic
or additi2de nrmamgl, ifa. 2§01 B@oﬁ (Foodtamd@)hem:caym@hdmasgthUmeBi)vIsstuy 1has

confined to V. e d| ent ND.
Sons deacr | b repeoBl gt fR3 Balle SRR e AT et ding forisy Qgaiie aic
somi fera anqdG@) w&anﬁzwrga(emlﬁ 3SR bR FetslingaCRORBHGiInHaY] 02508, {.7hher

for pill preparation 1
5% GA for 13 weeks, Toxicological parameters included clinical signs, body weight,

food consumption, hematology, blood biochemistry, organ weights and

25  histopathological assessment. Body weight gain in the 5% GA-treated animals of both
sexes from week 1 to the end of the experiment was significantly lower than that of
the untreated controls, Toxic effects following administration of 0.6% or more in
males and 5% in females included reduction of hemoglobin concentration, hematocrit
and red blood cell counts and increase in reticulocytes. Histopathologically,

30  extramedullary hematopoiesis, hemosiderin deposition and congestion appeared in the
spleens of 5% GA-treated animals, suggesting development of hemolytic anemia. In
addition, centrilobular liver cell hypertrophy, reflected in increase in liver weight, was

observed in animals of both sexes.
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The invention features in certain enbodinents isolated fractions of
EuM | as set forth below, and nunbered as conpounds (1), (2a), (2b),
(3,) (4), (5), (6)Galli@icid (iB)beer{ Sown(td BIve apdiiptic ¢2}s. diedexahBle, refOs bp

certain enbodinents he i ntio m nj ' .

cubj oct an SoRPeREr Y g B0l SR EED e MR S0k Rok | e
| n nore speciggsq 199 TBLemo A Beal qalidhi€. BledhdmdBidphad. By®sIoasq19%8) g tised
fromthe conpounds as described above, conpounds.?2 and (b) - 13.

d
In other cert@kft BndolisifeRped. Gigw 3doMib(ing QLYY ﬁhgwé%%ﬁﬁﬁ%%‘%i? 3| n

ot her certai n,eK QLR %n Lrsuieq@ound used is conpound 5. 10 In
ot her certain enbodi nments, tHhe conmpound used is conpound 7. In other

certain enbodi nents, the conpound used is conpound 8. |In other

certai n enbodjpent kS conmpound 9. In
certain pref gfr‘}r'rgd @%@%@P@ﬁ%@iﬁs’t conmpound of choice will be
conpound 4, the selehaventat pipridtervarieds wethodbe wogploakedipopndshod thehi r d
most preferred will be.conpound 7, the third nos referred will Rhe
Conpound 8. CHEHBLFEEIGSs e CRwoRRIngh IR SRS I eaF TR
enbodi nenfs, Redi8n QRGsORIl 30FEt Sdldviated dCdod LR levalrtluRs dRESe 0PHRbAc 2.
for exanple conbinations of two, three or nore gallic acid .
derivatives. bpmerchelFstereming peweldas fPapioyEingageleryoshslefeuhagraiies agents
more of a C“%%S%ﬁa ?Oé}mé &\Aﬁﬁﬁtwtogalcl@%&olqgaa}r@gt ag\é@ts,vuiglgc&faf%-l%mw e of

a chol esterol absorption inhibitor. Inm Certaih preferred

ermbodi ment s, 4ghets gad bther lged-Bvdeing vgantyyes are conbi ned as, 10but not
e 0, 1 ol 09GN e i SOTRAMI o TR s
Conmpound B + d@nrpdbiebdipid level-related disease or disorder in a subject comprising
administering to the subject an effective amount of one or more gallic acid
derivatives, and thereby preventing or treating an elevated blood lipid level-related
disease or disorder in the subject. Blood lipid level related diseases and disorders, as
discussed in more detail herein, can be selected from, but not limited to
20  hyperlipidemia, arteriosclerosis, fatty liver, angina pectoris, stroke, alzheimer’s
disease, obesity, diabetes, arthritis, and inflammatory diseases.

The invention also features methods for preventing or treating inflammation or
a stress response in a subject comprising administering to the subject an effective
amount of one or more gallic acid derivatives, thereby preventing or treating

25  inflammation in the subject,

Inflammation is associated with a large collection of mediators that initiate the
inflammatory response, recruit and activate other cells to the site of inflammation, and
subsequently resolve the inflammation (Gallin and Snyderman, 1999, Overview in
INFLAMMATION: BASIC PRINCIPLES AND CLINICAL CORRELATES, 3 d

30  ed., Lippincott Williams & Wilkins, Philadelphia, pp. 1 3). Hypercholesterolemia has
been associated with high plasma levels of inflammation-sensitive plasma proteins
(ISP). In a study done by Engstrom et al. (Circulation. 2002;105:2632-2637), Plasma
cholesterol and 5 inflammation-sensitive plasma proteins (ISP) (fibrinogen, alpha 1-

antitrypsin, haptoglobin, ceruloplasmin, and orosomucoid) were determined in 6063
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Compound 4 + Compound 2a 15Conpound 4 + Conpound 2b Conpound 7 +
Compound 2b Conpound 5 + Conpound 8 Conpound 5 + Conpound 7 Gallic
acid (Cor’rpoun]ﬁ:baﬂ:])y inaﬁ 23ae 51 SENF dge. TraMiacilianct okitokefdhrldcevelto (fatdDand

exanpl e, a 2 ort (Food Chem cal Toxi col ogy Vol.une 39,
| ssue 11, Nov‘@’r?gaéfg] ). 5pp gar 1@&@9@%1 %@%Sf@?éﬁ?ml’%?ﬂ brivesh gretps defineddiydevely

the toxicity GfcheRlthiofaRiCicH, @@%ch\we%tem%msgas@@wﬁtﬂ h@éﬂleoawfl@lb
feeding a diet containing O, .7 and 5% GA for 13 weeks.

Toxi col ogi cal Hyrerchetesteroderniade. @@é@lﬁl 2511 @a(dlé WgR 8ssodiatay with jag fincreagesbd
consunpt i an, 19898&? lo?%)fhenﬁl: 99(9(891@9 gcjﬂ ﬁﬁh %&e{['l}/s’ and WAL %ﬁ&g ?&1(@\ of

25hi st opat'hol ogi cal assessnent gainin treated
ani mal s of banhtracsssbed hémmmhagee%eﬂSPdmevthenc&hﬁbddﬁes‘e Iae:oaxp@rsl ABertriskdsctor

significantly |ower than that ntre Toxi,

of Poct s rol | SRR it Bineiholeis ey S g B! dafiss ey o
femal es i ncl uflgr rigiElodakddy 0dulieeRE] QRdif SoMneant iRhédR strbRIBAOSER tvith
and red blood cell counts and increase in reticul ocytes,

Hi st opat hol odlo&mp] colesterobgitd lgwdghilgvalsyntbsahseissiob ik ISR kevelsi der i n

deposi ti o angy &Qﬁ'cﬂ@s'iélbféﬂn@\@&ez%&@atédhﬁlﬁm%ﬁ&%g%gferﬁsﬁ el diSAk&far
ani mal s, suggésting devel opnent of henolytic anema. In addition,

centri | obul ardepinaad cadiar evantre brirmop bignificsetlyedthdschiemid stikease in |iver
wei ght, was obser Q/aleﬁ SH‘EES']@% geegfa?¥91ta{%d%&ﬁéqﬁnd-level 1F1ated§?slolcfec aci d
ects.” For exanple,

has been shown to ave apoptotic e repor S by Qui
X. et al (HearMaaoghayesseths nidst protHa( @&UAPHe)in atlﬁmaei,elol\?bq&BRﬁ:TZﬁﬁaleBgS-

(1955) ). ot Probn Qprougheit 4 sigsb et Neln B s asd JRiBssilao07) )

show t hat1sapopéiamilste IffeetchblFRG A NIaE Ah&keridict &t &Ffchgibtbiol TAG ddenrhMates
METHODS OF TREATMENT The i nventi onmgr ovi des_various_net hods of using

t he conpound<? gfdopHemicrgdiar SER} memyragess ydich Res ngspall ydeyerdgf|cholestpiel.

conpounds of §ub§awd%vﬁmtacannﬁ%&eo?qieeba&emmm gavélﬁﬁadwél%é Eﬂfe&sooﬁmat
an elevated blood lipid Ievel-related di sease or disorder )
function, and ultimately results in a stress response.

Additionally, work by Werstuck et al. (J Clin Invest, May 2001, Volume 107,
20 Number 10, 1263-1273) has shown that homocysteine-induced endoplasmic reticulum
(ER) stress activates both the unfolded protein response and the sterol regulatory
element-binding proteins (SREBPs) in cultured human hepatocytes as well as
vascular endothelial and aortic smooth muscle cells, and that activation of the
SREBPs is associated with increased expression of genes responsible for
25  cholesterol/triglyceride biosynthesis and uptake and with intracellular accumulation of
cholesterol.
As discussed in more detail herein the one or more gallic acid derivatives is, in
certain preferred embodiments, administered as a nutraceutical.
As discussed in more detail herein the one or more gallic acid derivatives are,
30  in other certain preferred embodiments, selected from the group consisting of: methyl
gallate, ethyl gallate, glycerol-1-gallate, glucose-1-gallate (GG1), glucose-6-galiate
(GGO), glucose-1,6-digallate (DGGL6), mucic acid-2-gallate, 1-methyl mucate-2-
gallate, mucic acid 1,4-lactone 5-gallate, geraniin, corilagin, chebilc acid, and m-

digallic acid with minor p-digallic acid.
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hyperchol esterem a) as well as for providing a delivery vehicle for
therapeutic agents (including, but not limted to,
chol est er ol - | ower i Axdeagyéhet derein; thglope er M@Q@Widr@lmgm samlprck ot her

For pr eventi g o bpa 4t slp it SREGHR ePSblE o My ERLARRARA

di sease or diisdodiiinednas ané@bn@@bfaehméstaomwad@ gmlsﬁeelenwgweoomhmed
subj ect an effective anmoupt of one or g)&? (%al li.c amg der.i vat.i ves,
Frkg/pRAp ¢

and t her eby p‘f"%@%?ﬁ?lr‘i’émﬁf’fi‘?lé’éqsf%‘&“& og IikjiRY Hqoprenely. in certain

l'evel -rel af edediPRASRe Be SHrBRE dRlic hAd HASy BV £E {clecBIdGRS N, IbuPhét Hndkalto,
rel ated di'seases and di sorders. as di scussed in nore det’ai | her ei n,

can be sel ectesmbinasiaps fuCompeundidnt Eemp@@dziohgle@pwrﬂ?@eﬁvlapound4+
arterioscl eroé@ﬁpoua %%Y(gédn\(&{ndt ﬁ;@ckrﬂlgouﬂﬁﬁ ouﬁaﬁgrk@om@d&tl%' mer'’ s

di sease, obesi abe ar annatory I seases. The
i nvention al s@ompcam&ﬂesCmpdmd§af©¢mﬂmuedém¢mgpwndﬂb,éétlmptgmd7 +

i nfl ammmati on ras res se.in a bj

admi ni st eri ng ?IBWUH 2EU(§?%c{u%§E e??%’&%“@g %@;(g%pog @‘%’FP W &
gallic acigd deri VaIHeVﬁ&nﬂéﬁﬂécﬁfé}(tuﬁHs@Mﬁ}ﬁﬁdls Bfafidctihg Gadichig or increasing)
25inflammmation in the su | ammation i s ﬁssom ted wit

a large coll e“éloleéﬁloéﬂlef?éﬁil%'@ oggcﬁﬂ%f’feli’lrm?tﬁlﬂlémtlﬁ’é‘e?rﬁf AritiPh 19bynthebls
response, recé'h'dlegteﬁf'gelﬁﬁzﬁ 'erﬁ{xeanﬁfop@Eolé's?éJ)l%eH&lmtJ}@ak%' TII?pzﬁ’flcular the

i nfl ammation, and subsequently resolve the inflammtion (Gallin and
Snyder nman, 1999ention &apirenmétho %W[MF@W@N@WWPN@%@WMB

CLI NI CAL CORRE I

Phi | adel phi a, hﬁaﬁéﬁg§§mﬁ§8&gc 0 ep(p,ee Sfbtgh% Aéf’oh lc%ag\{é:sa‘gg}%%l&twﬁ’t h
hi gh pl asifa Ithmeb;sledﬁcmgwéﬂozbmwctllbmwmhem lllla\BBb]ptttaSWB proteins (ISP).

I dy d b : 2632-2637),
Pl asmm. chol est er of T eBbeer urmmasUi: CEMSRT GEms P L AT (b, & ey ey

(fibrinogen, 1ﬂ|aF%hB]ec3t'cofﬂ[3h$1ﬁﬁ y@finiterihgph egteivt amotR o bapbassicpalliancid
orosonucoi d) were deternined in 6063 healthy nen, 28 to 61 years of
age. The i nci¥sxpiyvesrthaehprercaing Ge selluday st ‘(fF%?lﬁﬁitelalrfﬂ YN al )

and car di ovascul arpdealigoy\Raus TRARE cPEh WS (8 QURE: dhkdOTthBKsterol
| evel s of cholesterol and ISP. H gh chol esterol was associated with

hi gher | éifel singfsubjgp, cowpsnam@ﬁ@malaénffeptwé aaomhﬂfpne orpgare ggiligpyid
was associ at e(%ﬂ%twés QF%EI%,}H g él? éeﬂﬁfggﬁ@e A h61§§a‘3ﬂﬁ1§bs§g{ Qé(e and

cardi ac events and I ncl I ntracere

henorr hage. The | SRelieweation atmjfeﬁmmd nietlasie oﬁmbibctu@tthﬂawsdatmﬁltOéLDh sk
factor adjustment, hyper.chol est er oI em a_an

had o s gni 11 CamEATGH R RO GOCETt B FRS AU el e
events, and |@g€@ﬁp1@v§ﬁlhgmdmeomeﬂLmth nornal chol esterol and | ow

| SP Ievels I n the absence of h ISP.levels, 10
hyper chol &st er ol erﬁ%dlmése%%@e%i%é@al hiraimthy O%M%&aywﬁic%%“?q@%lsom

car di ovascul acrel‘tgl“%gﬁgeﬁ&pen%dﬂhéﬁe ﬁéﬁﬁﬂﬁﬁmecbé‘;ta Mdacsikigni ficantly with
i schem ¢ stroke. El evated stress has been associated with |ipid-Ievel
rel at ed di sor der s .As discussed in more detail herein the one or more gallic acid derivatives are,

in other certain preferred embodiments, selected from the group consisting of: methyl
gallate, ethyl gallate, glycerol-1-gallate, glucose-1-gallate (GG1), glucose-6-gallate
30 (GGO), glucose-1,6-digallate (DGG16), mucic acid-2-gallate, 1-methyl mucate-2-
gallate, mucic acid 1,4-lactone 5-gallate, geraniin, corilagin, chebilc acid, and m-
digallic acid with minor p-digallic acid.
As described herein the one or more gallic acid derivatives can be a

combination of compounds. In certain embodiments, the gallic acid derivatives may
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Macr ophages are the nost promnent cell type in atherosclerotic
| esions. They are present throughout the process of |esion

devel opnent agkoaibiieaql 6hd @tm&@btxcﬂoﬁeb@&aqawél gegiahﬁtea@uva@lk}@J Quital -
an unesterified formof cholesteral. This accurmul ates in endopl asmc

reticul ar (ERyithpaRranse of m%t%ﬁlép%¢/%$1w1oa@m1@rcﬂiccemgébtné%“raln
Such abnor mal, }ég%é‘&ﬁeod? ézﬁi :Ilﬁ@?m Hél%%efs%ﬁé%ele@%ﬁ £R0Y ShA ot AENRA §8
effects on ER ct|on Ut £ na results in a stréss response.

Addi tionally, commﬂatlblgﬁ QiéesmpmkldéH @bmpréuhdd+60mpmmslt2ﬁt, CaypRno 4, +

Vol une 107 2@0

126 h
horocyst eine-TH Oung%e@c%lfougﬁ{z ?(‘70 Poé]ﬁ ci’—fﬁ}c’ug#é's%o“ycot“w&t es both

t he unf ol ded @m@@nm 4reGqpapaad aﬁl(tdrﬂi]ﬁ:uﬁ(ﬁ @nc@omlmgudlam @oynpound 7 +
el enent - bi ndl @jgh{iqngRE Ps) .in culéured human_hepat ocytes as

vel | as vasc und g ¢ GRspRauad 8 dipmpgund & +Eomeund hy ¢ hat

activation Ofm%H?oﬁﬁgﬁPﬁloﬁ§a@c§:§&ﬂJe§t&1@ oMokt deB&eRSAE czﬁ?(lféra%ﬁﬁh@t@le@f
genes responsi ble for 25cho|esterol/trlglycerlde bi osynt hesi s and

upt ake and widengwith the enq o raere geléigacid deieiives chol est erol . As
di scussedg n nore detail herein the one or nore gallic acid
derivatives is, in certain preferred enbodi nents, adm nistered as a
nut raceuti calV. CGMRGITIONS i n nore detail herein the one or nore
gallic acid deri V?{I vVes n ot her,..cer.

e,. I N
Onbodi mont s, _sel et atPEBArEeont Sufere st i ARV hiferaan 1 are,
et hyl gall at e;holgi:tmeg}mkhekm,gﬁableaml le@bl%ﬂ&ﬁcﬂo]@éﬂnél&ﬁ@a]{omﬂ:)(e efﬂux
gl ucose- 6-gal | atke (G6) | ycose-1, 6- l all ate (DGGL6)
aci d- 2- gal | at®ke): RGCRIInERY; i pestain exgmplestthe Inyeriog featyrgs aplwma@%wé

5-gal | at g5 9%6@1@!)&1!"% o ficl tRGHnTnt &nﬁa}chﬁo@&ﬂ b eleARdd BHio Hpld 16velGdigteddi th
m nor p-digallic acid. descri bed herein, the one or nore

gallic acid diésepsgar dwe@et%gmmém s AbinAte 32Bis asid degpbienand a | n cert ai n
enmbodi nent s, Pﬁﬁagalt{chlﬁyfc%ﬂalﬂ@&lc;@&d {ves may be conbi ned as one or
CBJ 0 ga

nore of a ch estero weri ng ate derivative conbined with one
or nore of a chol é"beemmposumlahdalukﬁmmﬂthQmmma therapewticaldy effastiVey, in
certain 5exagﬁ_ll es nor e deri vat.i vg&t‘are

al
ol oot oy e e of i pefiHep ey oF Bicidld ngif o ifes Mo oniC e BF Sotyme
gﬁpoung 26 + sGemon éﬂdrﬁl&hsuﬁ&nﬁl@ undbjdet:+ AC‘gﬂlﬂMgﬁds‘Blvm»@Qﬁi}ﬂwdﬁdhzrﬁﬁstmed
mpound 4 + mpound 5 + oun ound 4 + Conpound 2a
Conpound 4 + %@wﬁf&a%mﬂ@gﬁﬁ fiﬂgleﬁlme@f&ﬁﬂ%mﬁd OBXX CIDEEHR HL it d9sage
Cormpound 8, akieh, QosmReMIhaBpltirfRERAUNSradtice HATNR ehip¥BRY kPPro®lS Suitable

features nmethods of affecting (reducing or increasing) cholesterol
met abol i sm  Byrmedasioas erqogiposensde iminisiey theseampou sl te patiants) suffering from

bi osynt hesi s, chal, 1ed'is% def ) l&eutle@tfedelfoi E’g{ﬁﬂﬁg‘gﬁﬁé S‘Fg]gx d&l?{ﬁ &ro? le(v\‘ﬁlac!l ul ar

uptake. I n particular, e I nventioh duc ng
chol est e26l Iipalyvel. hfbd;nmsnmtum Babpagot batomire lsntimg 1asjmpumrsztter Ay an
effective ampunt of acid d

. [ 1] b
eduei g chontperss S pAPREEEsh ag o8 Sppisted I hhBiR: adhihiNGER

may be parenteral, intravenous, intraarterial, subcutaneous, intratumoral,
intramuscular, intracranial, intraorbital, ophthalmic, intraventricular, intrahepatic,
intracapsular, intrathecal, intracisternal, intraperitoneal, intranasal, aerosol,

30  suppository, or oral administration. For example, therapeutic formulations may be in
the form of liquid solutions or suspensions; for oral administration, formulations may
be in the form of tablets or capsules; and for intranasal formulations, in the form of

powders, nasal drops, or aerosols.
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The invention features nethods of increasing the cellular efflux of
chol esterol in a subject conprising adm nistering an effective anount

of one or nore galwiteredgdctitotesubjeat havag, antelwﬂtedbylobdi]hpﬂameﬂ}gelithdadlbeabe
cellular efflux of cholesterol Iin a s bj ect n entl at ures
met hods of i rfHi b“Ptqehdnteﬁé‘:tE’éIaF’&P‘étrlsﬂH %fRIét tg paki eP]oIIe ﬁ

subj ect conpry,§4BGi A, ﬁ@bﬂﬁle%ta%ﬁ@pmb\éﬁvﬁe@wabd ﬁfud%\»%l-%latéfpre
gallic acid er| vatives, thereby inhibiti nﬁ the cellul ar uptake of

chol est er ol |dqseasesmd}setdel With leSPWtéO p pbaeet PonsinEammaten Presstigst hods
of inhibiti ng.{ g Oxi &?éch%arﬁéudt@ﬁ AR LLRANTLD! SURL] fike e the

effective armur]ijt of “one or acl erl vatives, there
preventing thﬁﬂmﬁmdemmhe(ﬁnekﬂaspoﬁ&As d| scussed in nore detail herei n

the one or more 93 dGsSiideognin e akds: hiking oS8l Ghe e

enbodi nent s, adm ed in

nore detail hgagpR, ﬁlhﬁeﬁhﬂ%t&f Tﬁ@saemlahu praatiebfParinal! E&sA &, Genhdio,
other certain preferred enbodi nents, selected fromthe group

consi sting ofLiPpip¢awt Wkama&eVilkinpyHhiladainhig, £2- QP er ol - I - gal | at e,
glucose-lIpgal late ﬁ@gﬂ%lmagédﬁ%ﬂ%% og%ﬁs%zﬁ' c:%glp(lg@@y fonn of %alhc acid that is

gl ucose- 1 6 digalla ic acid-"2-gallate,
mucat e- 2- galdeavei flwmﬁUMlthdreﬁpﬂC-lﬁ%ﬁ@Wdh%g:Qllgeﬂld d@r@atlmﬁ@rﬂq SﬂleCted

cori | agin, le}% g?‘cg:u:pd m%{lgmgﬁtln&ﬁgll éaﬁat@cét lﬁ%lliarge, gle{é d—%giqllg(@l HBse-

acid. As descf’cfurl) e~one nor’e vati®es can
be a conbi nati-gnlaef(GEaNbumes 6-ghlate €EGE) pluessbdhi-digali e (D@@l@amhclc

acid derivative C i ned .as .one or, terol..

| oweri ng gal Iaé’c g@ﬁ%iﬁl‘?} n&‘ifﬁ{?'ﬁl%adﬁ{& P’H°18ﬁ‘éld§ 40{?’8@86 Tgaliﬁe geranu,
chol estergl uptipke aR0E Bélﬂ%dlnﬁlhigblﬁb(é&ld vAaGamei pdgdlliciaidcer t ai n
exanpl es, the one or nore g lic acid derlvatlves are sel ec a% from
but not limted tdheealpreiddroysives candssgetiehiram.2 cepbis Hﬂ’&ioég ic acid

g%gﬂ Eg §a+ @mou n%lé}:téﬁ fﬁm?g{lﬁ]ﬁg 0§s1§hn%‘?ﬂ¥@6{§1§m%%§ rr-lggﬁfﬁgéﬁh@i 54 +
Conpound 2b, @mmmuﬁaa ﬁommn@é&r@bnmun@n'w@usd 1, @m‘m@uﬁ@‘ﬂf 8, and
Comound . SRIRSHES bRt bl TeL R 9 H0hpiega-one o
gal lic acan Cfejmpbahdi 2eLCondfdund 7 + Compound 2b, Compound 5+ Compound 8, and
Compound 5 + Compound 7.
The compositions of the invention can be administered in many dosage forms.
In certain examples, the dosage form is selected from a food composition, tablet, pill,
gel, capsule, a patch, a suspension tablet, liquid, solution, aqueous emulsion powder,
25  lozenge, sachet, cachet, elixir, suspension, emulsion, solution, syrup, aerosol,
ointment, soft gelatin capsule, and hard gelatin capsule, suppository, creams, lotions,
solutions, gels, pastes powder, and suspension. The food can be a health food product,
a food product made from cereal ﬂOUl'; gums, a dairy product, a soup, a broth, a paste,
a sauce, a beverage, a vitamin complex, a food rich in cholesterol, salt, or pepper.
30 In certain preferred examples, the compositions of the invention can be
administered in a patch form. For example, the compounds can be adsorbed to
patches which can be affixed to the skin. For example, the patches can have use in

patients with Xanthalasma, a disorder characterized by orange crystals of cholesteryl

ester deposits in the eyelids.
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V. COWPCSI TI ONS As reported herein, one or nore gallic acid
derivatives has effects on chol esterol synthesis, cholesterol I|evel
and/ or chol esterol netabolism (e.g. efflux, uptake). Accordingly, in
certain exanples,, the invention features a pharnaceuti cal

15conposi ti orCembinaan TreatieBlst or prevention of an el evated bl ood
ipid Ievel -rel atedrgl 50asfn thulll SNCAFIEOMRALITINY RAMIAT IHSak | C
acid derivatives and a pharnaceutical I’y acceptabl e excipient.

The conposi t |10Vﬁ31t19hdh|¢ @lneb?e myregdllieacihdertgtiveasican be adveinisfeeadtditben dlgne or

effective sam l.ec
unit of meS?gh %[}191\1/18 )s{lgll %E%?Eg?"% to%df% g’[ ngfég%?t@]e% EO%% mmg
A gallic aci d:od@bundi’.ton emzmswdaﬂad Hﬂﬂnomyﬁdil’gls&deﬁﬁtctshl n

pharmaceutical |l y-acce ble diluents,. carriers, or excipie . dn
Cini 1 dosage Tor i LEBHHARKEAGT SATRRRECEnETRa i BE e Ry hshe ifventon
enpl oyed to pis@¥iceBeshiréiallie ffrdertdndiiise B$hePdpeaUapRAd t i ONs to

adm ni ster the conpounds to patients suffering fromthe disease or

di sorder to be tr dAfEHIn PIMpiesdhpihsragevticaigartds siectrddmmybe sEuperasidingd
25lipid lgvelys B%‘Ei%t']iﬁwdQB'1ﬁlﬂbﬁ@'¥opﬁﬂﬁé§tepﬁfr&?ﬁoﬁ§ﬁ’ iRAbkSObE l‘m% r‘?:pfnde

synptomatic. Any appropriate route of admnistration may b oyed
for exanpl e, sauotivesi,betadiackers.rayetins, iphibsntsef plateldt aggregreinousgiogenesis

intraaiteri a|1nhll§ %}S% a{'g{%ﬁ?s%s’ 18%]%& lgtaMEghfe Icgﬁorna{gu T uz{n?l 1hﬂammatory

intracrani al, raor alm ¢, raveh fTcu

i ntrahepatic agemt.rl‘a:eacpémsl rady, be, fmlemrhlﬂeabmlmm texdni. st er nal ,
intraperitoneal, intranasal, aeros r

L o BT ool iR DR R e s T RO RH S e S b sueh s e
f or m of |1l5qU|yépt$de\,| p&bte(im& RClefURRE THE &Bﬁapexft&rag@ﬁt%hayaﬁ%let@& Frak tBlgroup
formul ations may be in the formof tablets or capsules; and for

i ntranasal f GPRiItAEH hde-agidrbindmeesing, which duterews theaeslingipidile acigls from
aer osol s. the 1ntcstWettB tﬁeqwﬁﬁﬂclﬁcﬁngcwlﬁﬁﬁmg??Uﬁg'f ﬁﬂNq;I@Y-ﬁt %SBH ood

lipid level-related di sease or disorder,” an efrective anmount IS
suf fici ent t@/Imlaﬁqulbfﬂeand@m\np%hy@e@ﬂmeﬂet(ﬁ@Lﬁﬁagb,dﬂnmm&(éwtmt ons

or present atl N of at.ed, bl o v.e l.at e
di sor der . T Ies E:QF&UFO’ oy lﬂhlglétc q%%}?lﬁ T hﬁ"s rL%a PrRe oF ks ety
5r esponsep aﬂtegéfiz@mel iweladin tamolctssmduﬁcislyﬁuheﬁi (ibdudiiglovhskatia, (NHH\QNCOR

reduce, or TRYSIRE ¢4t AIE e ert O rom SR ain'of MBpaiefis, pravastatin

(PRAVACHOL, Bristol-Myers Squibb Co.), and atorvastatin (LIPITOR, Warner
Lambert)) cerivastatin (BAYCOR (Bayer)), fluvastatin (LESCOL (Sandoz)), and
simvastatin (ZOCOR (Merck)); niacin, a water-soluble vitamin B-compiex which

25  diminishes production of VLDL and is effective at lowering LDL; fibrates, lower
serum triglycerides by reducing the VLDL fraction and may in some patient
populations give rise to modest reductions of plasma cholesterol via the same
mechanism (including clofibrate (ATROMID-S, Wyeth-Ayerst Laboratories), and
gemfibrozil (LOPID, Parke-Davis)]; estrogen replacement therapy, lowers cholesterol

30 levels in post-menopausal women; long chain alpha, omego-dicarboxylic acids have
been reported to lower serum triglyceride and cholesterol (See, e.g., Bisgaier et al.,
1998, J. Lipid Res. 39:17-30; WO 98/30530; U.S. Pat. No. 4,689,344; WO 99/00116;
U.S. Pat. Nos. 5,756,344, 3,773,946; 4,689,344; 4,689,344; 4,689,344; and
3,930,024); other compounds including ethers (See, e.g., U.S. Pat. Nos. 4,711,896;
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Met hods well known in the art for making fornulations are found, for
exanple, in "Rem ngton: The Science and Practice of Pharmacy" Ed. A
R Gennaro, L3,pf6,54d06,506,799)) plesphakes ticbdicﬂ'usL(IRhiHaaM ﬁlﬁﬂ&ﬁQiﬂaan,d 2000.

acid that |5 HERHORIoT AR Rlrer {0 SVERNE oy PORAFFois Bl e s

derivative cag Q,eelﬁﬁlaggt;@aeg‘tél@m{m@ gr oup corrprl si ng: rret hyI gal | at e,
ethyl gallate, glycerol-1-gallate, glucose- all ate

gl ucose- 6- gal | at e Rrefewply, e dhesapentic @eﬂilﬁéﬁﬁ‘cﬁff‘é o(theesL By ac‘ﬁirﬁ?,‘i"ét“’e bya
aci d-2-gald atg Valéntrl‘ﬁﬁ(?%el. A E@@a@en?hﬂ?ajgg a?pm?‘HEt'e%laafidagqﬂcrﬁlof @E L RNE acid

5-gallate, geraniin, corflagin, d, and mdigallic acid
wi th m nor p-drigativeiaod ghitherafiuec ggdnk.i ¢ aci d derivatives can be

selected froma C?#Héltlgq%peo %p%engﬂani)efd%g&&elg&gll q\é%{bﬁég%n %vef&gl?et & o rom

t he group consi st
Conpound 4 + fewpaliodcid deriGoivpound 2a, Conpound 4 + Corrpound 5 +

Conmpound 7, Conpound 4 .+ Co und 4 + 20 Co d .2b

Conpound 7 + Conptiﬁﬁ%“%e Blﬂfﬁd Ompeﬂnﬁ%&gglbe igvenfign cgh %@H’&S@ieﬁd
Conmpound ify  with othdiRe®9 PRRicvE @ AferbutidWiee) ¥ @NEdn®R addiniftered with other
adm ni stered in many dosage fornms. I'n certain exanples, the dosage

formis sel edb@épqilﬁléﬁiﬁodleﬁwl@@@@éqoﬂllwﬂ leyeltiglated dsFasE, gel , capsul e,
a patch, a suspengj %%ﬁb@&m&:ﬁ}t S aRPbtdd un@@téegﬁ’}so&rﬂflt&' on

powder , 25Iozenge sac cac el 1 x1r, suspension,” enul si on,
sol uti on, syrapipoasis@sel 13 agidasomibed hersiof thatgetegtired toalplstmeeﬂ therapeuiar d

gel atin Capsulffg%a,gg oA A ¥erer§ "%h?x})o(gﬂ 0L L QR Bra RRLME Ft?ﬁﬁ?g ' leyate

past es pomder spensi on. can be a hea produc
a food prdudilosigad fevelmeesdatideade] BUEss tguABoutB5deofrtlye pnaaiof qonqaosnxup,

a broth, a paste, e, bever.age amn |l ex, .a food rich
in chol est er d&-& gcgipﬁoumg& pé%ﬁb?oml?}éﬁ‘r?n%&‘F’teﬁbﬁ'e‘ﬁ?’é?{é? GFEDEDI es, the
conposi tions @frafdficd @RI WiknGRAMINScRH M e SbRh&bfitRe &hiah&Rpduat (B.g.,
For exanpl e, the compounds can be adsorbed to patches which can be

affixed to tHessghanbopi0% lesiphas abewdShaleshiban B! PG eetisian gbout 63%,
patlents vi t NKaptIRbacyti, 18; MR AbaR!ss a8l RSBl A3 P! ande

crystal s of ol esteryl ester deposits in the eyeli Combi nat i on
Treat ment2) In certaill heanpisse thieiigvenfion ¢dneampdaes técrpcﬂramesga@@mf atfeeri on

et opt e T LSRR b M 0oL o B 8y
ot her agent s IKDowhd/biarigiyb&tdes asd/or: othdr pipidls lirethe lbinod wif @ hexneaijrindiareg
considered useful in a composition in combination with compounds of the present
invention.
25 In one embodiment, one or more of the compounds of the instant invention
and one or more agents, e.g. a therapeutic agent, are administered simultaneously in a
combined amount effective to produce the desired therapeutic outcome. This is
achieved by administering a single composition or pharmacological formulation that
includes all of the active agents, or by administering to the subject two distinct
30  compositions or formulations, at the same time, wherein one composition includes
one or more of the compounds of the instant invention, and the second composition

includes the therapeutic agent. The one or more of the compounds of the instant

invention and other therapeutic agent(s) may or may not exhibit the same mechanism
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conpounds or extracts would lead to synergistic effects. I n one
enbodi ment, a conposition conprising the conpounds of the invention
as descrt hed mewskcmhel kddutaitht Neels @0 el icBElederbN@ e ARGk dholca@RAlia) ahd/or
certain exanples,. the therapeutic agent is selected fromthe group
consi sting 10YRerlipifls ihamapale ed to, inhibitors of chol esterol

met abol i sm i nhi bi t Qfegm@fivei¥, lGhHERIFREMS VAL BERDS of RRIRPbARK S fhe
diuretics, inhibitors of platelet aggregation, angi ogenesis

i nhi bi t ors angitejdinesiien mahpiseadgos follamtherepy withrerfiteeathesapeuticoagenishy
anti-inflamm i j N .Qr_.ex I of ul.i num
toxin. The thé&%%gﬁ?ﬁgﬁé%%%?Eﬁ%§§%éagﬁgéﬁgﬁb%%ﬁgggP@g%#$%§5%§ﬁbIecule
such as 15 peptraghatic poropasitions arendolirgstered e¢pdrateihent henkipendrhlty agertthat

nmay be selected fromthe graup cpnsi st.i of bjle-acid-bindin
o2 ne, it ot S BSATLAHOL G SR SRR Pt Pihres e e Sf b el such tha
intestine to thhi&cbhd/@Erapéuticlabétic A 6Hr@sdry bAME BEm HSIHESIRANinsta T,

Bristol- Myers Squi bb), and col estipol hydrochl oride (COLESTED,
Phar naci a & UBYSOHAD BeREHL PF abls toexeHan adingageryshi ambinadsifest: Bysyph

synt hesi sjoby ;hlafekl Rds HM%nqﬂﬁéd A€o QudtBY a EIA KGR oﬁé’c\ﬁ%c\.ﬂ@goﬁgos[i(tions
| MEVACOR, Merck & Co.,

chol esterol biosynthesis (including lovastatin (
Inc.), a nat uwigiin prayt U224 dews vecich pher, ar shauab2 bbusopeachiotley sy with a

pravastatin i.stal.- Mers i.bh. Co.. d.atgrvastati.n
(LI PI TOR, V\aﬁdr%g? Y@‘a ePPJ)B‘{b"%tel% h\?%%t é’t%"%‘%@%&@ ‘%‘gﬁé@@%ﬁ?%ﬁ ety
(LESCOL ( Sandbztithe paid for tmuaseatsignif{cZOGORder,0ije)e semeralcdays (283, 4, 5, 6
wat er - sol ubl e yitam n B-conpl gx, which_25_di m ni shes production of
VEDL and 1o QFF L PURRIaIeRb e i e Do 7 OF BHaie JEHees i oes i
triglycensde&dgﬁﬂgg@gging the VLDL fraction and may in sone patient

popul ations give rise to nodest reductions of plasma cholesterol via
t he same mechani sm Eremnlagthesrrentds agsnta that catravabnsompination lpwepxt

Labor at ori es),cjaRdpgepd AR i td b iﬁg_r ke-Davis)]; estrogen
repl acenent therapy, |owers cholesteraT O level s in post-nenopausal
p py p p

wonen; | ong chai n afiptiaRelgreddgents car boxyl i ¢ aci ds have been reported

to lower serumtriglyceride,.an hol est er. ol e e. qg.. .Bi sgaier_ et

i 1008, 3 Ui pi cngg e B0 BRAFRLEI kR Ty GritingSh RRT s 4
4,689, 3420 Wara8f8/r€lAkd Ggent). The tdrat "stabipselatbd Mo fer Sibdhny StatliY u@4at is presently
4,689, 344; 4,689, 344, 4,689, 344; and 3,930, 024); other conpounds

el uding. et RGHE ek, o odtisd golpie Bty Tiiad e o PabTS s

6, 506, 799), hiad EFecOiheDtdntdimdd wikh @e chlnposithds déschied A, Asdeh it
azol i di nedi one derivatives (U. S. Pat. No. 4,287,200) are disclosed as

| owering ser §heWe Pypareestoddhad aerlestomd s peang) of esrsisiing Hp@tseraginiemplated
therapeutic a96Dhseh n@ki?8hGhnhRet B Bahd bz %E?JEBdSJE‘erd' t)ﬁ%#:%ﬁ’&ti@é(alﬁu
5coval ent |inkage. Any coval ent ?lnkage I'S gpp opriate r attachﬁént
of the gaPbli desigi wehivquiey kngwmretoghebetohskill fretha peulnipertiglntstatin drugs aithe

therapeutic agep %.s‘:ﬁﬂlc??oﬁqg&u’lkaéé ol TERT R e Qesthdy in chicANSe &
nore gallic acrd derivatives.
drugs in the battle against high cholesterol and in the control of heart attacks, both
recurrent and first heart attacks. These agents generally have few side effects, and
help not only to lower overall cholesterol, LDL cholesterol and triglycerides, but also
30  toincrease HDL cholesterol. The use of other compounds in the combination therapy
that interfere with the activity of HMG-CoA reductase is considered as an aspect of
the invention.

Statins are exemplified by lovastatin (CAS Registry No. 75330-75-5; also

known as mevinolin or monacolin K}, and analogs of this compound have been
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In certain enbodi nents, the conpounds of the invention can be
adm nistered 10 with other agents to achieve a therapeutic effect,
e.g. can be atsiribediremankronstjublicaiens dndgratepeuEkansplany statie gompesitisine that ed

bl ood lipid | evel -rel ated di sease. . | mbodi nount of
conpound, e.d"® %ﬁ@‘“%‘ﬁ’élhﬁPvilhél%é%cﬁ%dgu]‘ﬁgw(3?01I§Sqa§£1?’3;e§%\{‘iz\§§9iher ei n,
that is requipedadQindGIOEUR (SnvheitapMEVACTR getastadheand LESCOL

co-adm ni stered with another agent that has an e.ffegg to trﬁat &gnkl

el evated 15 dflBwstatinyMetheds of preatrgissychipurrouads g well kaown o hogs o skills oy

of the amgunt;,ef. £ORROUNIUEPH. N6QBBRYNE2: 2042043 ; HBAL YRR DONS

thereof) required to achieve the therapeutically effect when

adni ni st er ed 4.2P4346; 484bN%% 4562.0 heanst hed0.§ e hplovkicl areéncgrporatedsay t han
about 80% I|ess th out. 75% .1 .ess . Wi -about
6% 1 oss  hanrcanent Baphlrdi el ARR@H RN ins FloraE iR AeoR
509 . 20l n cearddaionaldxpopheed throlgh femweamntion nsiog ntganisina fres: thdAspergillus

adm ni stration of other therapeutic agents.whi ch possess._t apacity
fo r educe. ¢ h@o By Mfongrus B o e oS etr O N Br SRR EaRS ar gt JEe FERES
and/ or otfger pakNsls,520, 760 anddhR0steOby Rférarntatkreiniod ravicty cffasicieiion
useful in a conposition in conbination wi th conpounds of the present
i nvention. Zﬂqf?Ff:éW@S)enbodi nment, one or nore of the conpounds of the
instant invention apd QRE RmiREEnAEERtAs aspirmALEl ABGRIh&t B8R Meen
are adm ni stered si rruftaneousl_y_ in a conbined anmount effective to
produce the diesiribedin her e FbyiigamuPedhieferfimesForexamplcetpllgt foymulations of
adm ni sterin ingl e oSt t | - kL oA ol

fhat i net uded BTOS R ERRRlA b e BRI AR, s TP BB
subj ect tnMo ding 26 NER6 B PieapNYi) bf thaFhpsicifor DedkRdfomse(Atsup.HeEdiaom

time, wherei e_composi tion includes one or .nmore of. the conpounds
o The 1ot o0t TEAERaR sl hR B A B s SRE shlin kP GORRIE
t herapeutic agan ,-ZOHE\% 4078z, 80 nfID iR 8T mb AR GeERAUNESatéts hilbadiniBitand in
i nvention and other therapeutic agent(

_ g?ﬁ%ﬁ may or may not exhibit the
same mechani siesestyngipg Eemifege/faydn Sl nigheayt Lhefanropition & LIRKYt speatly)
(i.e., hyper %mtg%é@(oqﬂ%v@l?/&h?ﬁg{eﬁﬁ irHh@hs hiaibd %se#drln ﬁler@%m@:{ed treatments of

Al ternatively, treatnent e one or nore of the conpounds of the
i nst ant i20verth¢ prsemhinvpnteode erodneef otheigpeutis@mgphyration of cdevete dipid related
t her apeutic \:ﬁen es QY gidodqRierval s ranging frommnutes to weeks. In

e two or m

H sed b .o
enbodi nent s er nore therapeutic conpositions are

adni ni st er ed separ aPRAYAGHRL (utadtage setiah] BrigoisMyas Shabb.aNY), is another
significant period of tinme did not expire between the tine of each
el very " sueRER tHun S vt SHBh R PRy Bt du e B gFE PG
t he conpoundsor@fe frB®nd iNSérAich. PRACACHUL Weilhlics b 4 10 b, 20g, 400mgxat B0
an advant ageously conbined effect. In such 10 instances, jt is
cont enpl at%ed phEblebnéhois Atlietaay it adreinisiird ¥p dady dose ohfageitons 10
wi thin about rﬁgagy%o%%gmai TEA&Hp P REatmefits 8 YberBrolidiObinf, 6 nRAkh
other, or with“a delay tTirne of only about 12 hours. In sone
situations, iare adyinberafesiasatgledaily dose and or wéthputfeods Elowsyers ibfs generally
treatment significant h ver , | ; 3f refal
or ) To soverhsads it B Ul o NEERPERIBEBleq daIANE oy e el B el
respective and liver function of the patient being treated. The administration doses and treatment
30  guidelines for PRAVACHOL are discussed in further detail at pages 1101-1105 of the
Physician's Desk Reference (57.sup.th Edition, 2003) and may be used to provide
guidance for the use of statins in the methods of the present invention.
ZOCOR (simvastatin; Merck & Co., Inc., NJ), is another exemplary statin

composition that may be used in combination with the layered phyllosilicate material
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15adm ni strations. Exenpl ary therapeutic agents that can be
used in conbination therapy include, but are not limted to, the

foll owing: StgHthéprefiat mbamioAdRIHS1atiBn QUTRinRrEBQ@HA Eli‘éﬂiebcdbg@attﬂil és,aﬂ%‘ll c
agent in the conbination therapy is a 20statin-rel ated

term " st at i n-+8|l &f &gPhyssian %Dﬁi{ Bafgrenqed 57 -prpeth Fglitiomna 0033 18‘2&@(1@%93 on
the market, Q. ﬁn%@f# éqg%ﬁﬁm%%/%%ﬁﬁ@{dsé(o tlEﬁftﬁQm?El%%ﬂ@nQ& 98

and has a therapeu when e conpositions
descri bed herBiyiciaas DssicRefetenshion ﬁdthbleglutﬂﬂﬂlew: stgawlihgt theatmenh plotuys!s afmd

vari ants %f PL& e%a sting,,st at 1€edf%§ ont ed to be useful herein.

used amd/or mo
Such anal 6gs OFY VarT an %lh rational drug

25desi gn techni questOt\mOR(ﬂotzﬁmm Melcﬂad&bo . NS, aidtLESQOL (ﬂuvastatm)
particul ar, stat%n dr are. known as CoA reductase inhibito

These drugs ae®Bf thﬂtﬂﬂ?%@éétesca@ed dhe Physicians IP%E Rﬁaeetqcs@"‘th
agai nst hi gh ghedesde)al z@etﬂzm 400¢ afPPIF301289] rebjRediVel B ekt skilGh fhe

recurrent and first heart "attacks. These a&wts general ly have few
si de ef f ect s,artawidl rpadily bs gbledp mpdify the gheve-rsiceenged Phanppeoytien epmpqsisions

c h0| est erl(bl QHﬁ cEfn ﬁéeyxﬁlﬁﬁﬁﬂﬁz’ftm-lgﬁtedaal glﬂ ﬁ)q t]{eométﬂ&fseéé?fﬁa nt i vention
of S apy

chol esterol . er conpou the conbi natl on t

that interfere w t hEd¢riveamont }nlotopobfthbttv@f @onmaadmctlagldehne:somsi ﬁn\eﬁmd
as an aspect of e i he exe | Qvast
(er8 regy st vy kgt B8 ab Byt R Blhidtiidl SaFieH Bt or Yol e
K), and anal agstabifing dedtin @.eém@uedhhawemb&anneqdﬂsa@rAh@ehmgty,rtuérMMS
publications and patent ary stat ggg@g tlo s that are

. Ex
conmmer ci al | y %454p P’é‘%luée ??‘f'?éﬁﬁg]@t E?‘?IPTW‘(S 'ibFQA CHOL
(pravast gtsi n)mdlzms( lﬁyﬁﬁltaatméb)smet&ﬂ{é@%uﬁt &\ﬁa§ bﬁthte Iat,ovee}@ftlet@&ﬁ&

(fluvastatin). Methods of Ere aring such conpounds are well known to
t hose of ski IsfatiBs. o niedn gherthqrapantie mythods pfghe myentiomeGral 60$29f the ptatins are

4,420, 491; 4’pr31f%%}11£ ngc% 4c1§§1%ae935%ch%1a¥%ése§ﬂqgt§ cémf«% tK@édmlﬂxsﬁﬁ?uIn?o]fE’ and

4,820, 850, al I ncor por at ed erence I n
entireti es hédebieah aboﬁs Saegstorabbwe @0inng stiten drog egoeilaity patseHossvestlagems

are traditio IIy u h fe rrenta n i ng, or I sns. from
The heoor g | 1Bk ehiB b B0 mbRhE 48 st bR BT B e N RSB, o
genus anaot hendyhk&n(eSrﬁ@eUr foss dfGhPathtin dlwthed chaldstofblowkMEOigem Alsedt by
ref erence herei or review of  f ntation procedures). .

Mor eover , forsh‘EHq [ﬁ Igod ét%ttsmgﬂ S%H&Vﬁﬁé@lﬂtﬂt%{?é @é%ﬁsbawéhtourt%e
been descr i beshidbr@dBinistiaiiBn, Y Siabh P bHeRaskesBRA RIWRIBE agdr@magxanpl e,
tabl et fornulations of LIPITOR (atorvastatin cal cium "afe descri bed

at pages 2547ebsEd inpgingte qosg pralteptiyely By de sebdividah@d@apmiinigered Ny)  of
the Physici any, e 3k Rele 2GRS priobiiihd) Edition,

25 Nicotinic Acid
In another embodiment, the therapeutic agent in the combination therapy is
nicotinic acid. Nicotinic acid (niacin) lowers total and LDL cholesterol and raises
HDL cholesterol, and also lowers triglycerides. The dose of niacin required to lower
cholesterol is about 100 times more than the Recommended Daily Allowance (RDA)
30 for niacin and thus can potentially be toxic. Therefore, the drug must be taken under a
doctor's care.
Fibrates
In yet another embodiment, the therapeutic agent in the combination therapy

is a fibrate. Fibric acid derivatives (fibrates) are a class of medications that lower
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2003). These fornul ations are supplied as tablets of atorvastatin
cal ciumcontaining 10 ng, 20 ng, 40 ny, 50 ngy, and 80 ny
at or vast at i n.blddiktrichhtitdedeale FibtiesTbetekled iriglydasddevedaigi mdudingtive 10

nmg/ day to 80 ng/.day. The sitions of LIPJOR presently being used
to | ower chol'8& %m#%%mﬁ?{i?? PPy FRCHLEI A CF’FFE’_" -lﬂéﬁr'ﬁ?s_eﬁ? s
of 20the presggdd. FH¢ABS Ar@Rlsb MoRERY UEBctR e i BlcAREHE bloo@ PBIL @bRdsiefl Of
elevated lipid rel ated di seases or disorders. PRAVACHOL

(pravast at i n levsds: hayewy uyrs ap aetelisgiivedp lowering LI ehpbskeyl. Bsearprsr y
comerci ald y avai ' ; . [ LRER: o
t her api es 5of ﬁ%i@g@g%?} B?%\lég%{l?@#d@ﬁ%%%qfgn%%%%wgd@ gs alai%(e%,
20 ng, 40 ng, MOMAIFH)26Gbtagh Cetéibroflids g AP @gd Fenofibmta@rg. ARSCERyd
at a daily dose of b@ngi ggq[ef.rom 10 ng/day to 80 ng/day. In exenplary
treatments for hypefthof’8&¥EFHl emia, 40 ny/day are administered as a
single daily dose, Wi dtill abtht dritdimdndable thelap@uRagenttin the cgab@aadd y
appreci ated that this dose may he increased or | owered dependi ng on
the level of 'PERRY IsahileRridassit Fle arigacor Hre B BEP A e
The admi njost rlﬁﬁih@msé@ﬁﬁﬁeaglmeﬁtg Qath HRdderaiy Slel A& LIDEScHoRsteRIRAYAGHEN-
are discussed in‘further detail at pages 1101-1105 of the Physician's
Desk Ref er encaoleszrodlgyaring Betig theyapy RoeSssaanth yaupe pauliarando provi de
gui dance for f. [ j R?EE‘E - ol-

i nvention. };1 gﬁe%@%ﬁﬂf?@‘%{ﬁv@g %ﬂ[éiafns;t}% r C‘E‘%g%g%%eh%ﬁgﬁ{,tﬁeﬁgﬁml%d
anot her exenpbwenyngsdrags likeC'stapos itd daereasdredry hizh lbelsus ebolestercb Fisémplaryon

o e g A OSBRSS AT O,

Physi ci anlss Daglkchorbaiencwelchdl).sup. th Edition, 2003). The daily doses
may range from5 ng/day to 80 ng/day and those of skill in the art
are referred to t heChoggee] AbrotoBdKB¥ 8r ence for further gui dance

regarding treat ment pyot el %m}\)/lg%eﬁnmé tR8aps86 a @neinQhe i@%iﬁﬂtﬁﬂ he@kpy

the present invention. COR (lovastatin; Merc Co., Inc.

NY), and LESGoR chidleasrakabserption iahibitet Feetinaike (E HYY issthe oply preserattioq deig

described in th VS GLAR Ace. £ @Bim at
pages 2036- 20 QQ%W%I%Q% 23‘9?%?'}}5%2\%?‘ fsvé‘f‘g‘?’ Qj?ﬁ]%%g%ﬁ?&%%ﬁ fg%?%ﬁ%eﬁie
art will 20eadidry theesnablistedtine anderftsringtthe blood,ghusdbeerrgddebd cholesterol

pharmaceuticgl cogpositions 10that conprise,vario statin-rel ate
oente ot HevSeRBaE e s P ok R e e P Be Rl BosBl bl BpifioRhine
protocol s, thewgedfhydkiilidatdmytetisias pdigcgarydeintengtatetsed for the any of
t he above-referenced pharnmaceutical statins. Adm nistration of
ordinary tablets coﬁ‘fléﬂ’hﬁ"‘ﬁ@dstati n once, twice, three or nore tines a

day. Accordingly, tR@o%khtkmBiedrlal h HRPapEBic éi%ﬁt il AP GRDitaRBh HRAES is
previously proven effective for the above 15indications as a
prelim nady rebalicacidiasbian)afviniin hastbegmshopm te havespuolectivercéieelfigaigst
statins, to [ [ ' [ . Qr al
doses of theq%'? %f[a ?%%bgréﬁglggﬁ% !:{Hoggfeiﬁ]gg(g?ees%?g? (gg‘{nr%%g}ﬁ ug‘?dallnq(’joses
may conpri se dohposidon adcetdirgg to dire wésehehwation dfwuhoBbstagl-teducibg nteclgisny

SLRLLT 9110 908,88 bRk U gk BLOBE SACR Gt 200
deconjugates the bile:cholesterol complex, reducing bioavailability.
30 Phyrosterols
In another embodiment, the therapeutic agent in the combination therapy is
a phytosterol. Phytosterols, also known as plant sterols or stanols, are lipids having
chemical structures similar to cholesterol, which are present in all plants including but

not limited to vegetables, fruits, and grains, particularly in nuts, seeds, and plant oils,
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BEZALI P), G ps opblysatienr 1@611g1ud|h@%_ thmlﬁdQJ) |algimdte peéR bt lhga, x{rethag.

LOPI D) and Fenofl r at A d Resins ~  In
SO anot heruBrAsgdoERt Alglﬁé‘ei W&?‘H{ié‘ﬁ‘? %tiﬁ“SF%H’ o0 8reJBRABIEH 41 TRt
therapy i3 a it Getas/ &lore@t@foman@m&t ﬁ@abdm{;ﬁ@ %) ex@lefibn (BOWE. 25t ok &,
acid sequesterants, are mai nlzé;used to treat g}atlents W t h

moder atel y elléV&RES, i%glocﬁ&@%q Prngsa Faighle. ORS1 B3t and Kimgiget plnd-
drug therapy Et&o@ﬁﬁﬁﬁga[ 54(&94%9@@99@9H&lahis€i%5h1~@§‘& which are incorporated herein

by reference in their entireties).
Lecithin

20 In another embodiment, the therapeutic agent in the combination therapy is
Lecithin (CAS# 8002-43-5). Leithin is usuaily used as a synonym for
phosphatidylcholine, a phospholipid which is the major component of a phosphatide
fraction isolated from egg yolk or soy beans. Lecithin is commercially available in
high purity as a food supplement and for medical uses. For example, Lecithin 19

25  QGrain is sold over the counter and claims that it reduces cholesterol.

In yet another embodiment, the compounds of the invention can be utilized as
delivery vehicles. In one variation, the compounds can be used to deliver nucleic
acids or proteins, for example an antibody against cholesterol. In other embodiments,
gene constructs for SREBP-1 (sterol regulatory element binding transcription factor 1)

30  or LDL receptor may be used. In another variation, the compound or composition is a
delivery vehicle for a therapeutic agent described herein. Binding of a therapeutic
agent to a compound of the invention can improve its delivery and subsequent

absorption through mucosal membranes, including the ocular, dermal, nasal and
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or stanols, a‘\%ﬁ 5ndtﬁe1p%¥t{1e chem cal structures simlar to
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seeds, and pl ant oj | s. osterols.i hlb intestinal.chol gsterol
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(LDL) chol estgmhis kavak Sors&RbdwWs, SIRRE IR, bphcaR] 11240 HanRREbitdR, A0zt
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pl ant - - si tostﬁ;ﬂ %ggﬁt\{ﬁ&m&se in a product called TAKE CONTROL

(Lipton). And ne needl es--sitostanol --is available in
a simlar product ’Klﬁlcb&@oﬂﬁh&@ﬂﬂc 1ﬁ%hlm tan. be Thenuisted nxfnqmal:auuoaianol

derived from waxes of variou ncl.udi n t tedto
sugar cane and yaﬁ;ﬁ cerfain gl F é’a"rﬁ C&P’él e“ﬁ’rttffegéﬁng? "ﬁ?‘fﬁal%ec

In yet anot hegxaﬁggoggﬁm@tamﬁagaﬁ5@59@@@1@%c agent in the conbi natl on
therapy is a pol ysaccharl de including but. not |limted to, alginate,

pectin, g8 |an gurlt ot PETRRTNG BHECTBIE AATY MbgRRRs A is fp@@fi iOh8 Pah af
modi fi cations, fBg Eteﬁjme;t’lj{lﬁg PR RARA b Q fbd %@Iﬁt)wdes medical or health benefits,

including the prevention and/ or the treatment of a disease or disorder. Nutl‘aceuticals
are often natural products that are identified from botanicals, and purified or partially
purified and then included in foods.

30 The nutraceutical can be administered as a food, a food composition, a tablet,
pill, gel, capsule, suspension tablet, liquid, solution, aquecus emulsion powder,
lozenge, sachet, cachet, elixir, suspension, emulsion, solution, syrup, aerosol,

ointment, soft gelatin capsule, and hard gelatin capsule, suppository, creams, lotions,
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15 with dietary cholesterol and affect its absorption and excretion
(see U.S. Pat. Nos. 5, 141,927; 5,597,810; 7,026,302, Japanese Patent

No. 09235234, sotidnigal 1@5@& p@bde.l ahd bﬂp@ﬂ@tﬂh aT]@&ﬁﬁpouﬁd’e( #) cefdingAeferred

(1996), the disclosures of are incorporated herein by reference
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no I S

t
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menbr anes, i nehotk pgli¢ fed datadves cdﬁbémdmmm&asml eithachlorerdr & tanitdhation
menbr anes rel ease fromth e indyced b ionic
strength char’(‘é}g"s th%ﬁé?‘ﬁ?]f“?ci’f"”r@é‘ B‘HS% ﬂ?“fléﬁ’%%r"g{elfr@m HUR$ %&”P%‘E‘ or
ul trasoung. extracts WBul@ldaBlo SHeRMNHIRALSs of MRt REAMNdS of the
invention are used in lieu of or in conjunction with other drug

del i very vehi cl es Noffaeaytical composatiqnsican g phskaged in pewakesof pays. 5
targeting nenbranerhpsaﬂ?r%ﬂ@aLléaxe @%@Pﬁyg@m&mﬁég&m i Y Al ual's

delivery systens known in the art t are"not [Imte
t hose descri lsgsiern firot, &USﬁated s d6§a8@8n@28pft®, a/@FirgtdelalteBnafi3e | t<834
6, 706, 289; 6, 482

5, 759, 563; 5. %Pé%"eé E%’”“‘“ lighedd gPa&%}ﬁa?P?fifgﬁF firftepe ity 2t he drhibom

2007/ 0052827 ,coﬂ@ﬁﬁéx(h@ﬂ&ﬁééfouﬂ@ﬁy Q00 3&rBBEd &&Q?ﬁl @33de3ALY provide the fuil

2007/ 0026048, 'daily regimen of active agent). Sustained release formulations incorporating water
soluble cellulose ethers in a hydrophilic solid core matrix have been developed for
this purpose. Upon contact with an aqueous environment, such formulations hydrate
to form a gel layer on the surface of the solid core matrix, which limits entry of water

25  into the solid core, thereby establishing a diffusion-controlled sustained release of the

active ingredient therein,

Alternative sustained release formulations are based on solid core matrixes
that have been coated with materials that can form membranes exhibiting sustained
release characteristics, Examples of such materials include hydroxypropyl

30  methylcellulose, shellac, fats, and waxes. One preparation for the sustained release of
a nutraceutical includes a solid matrix coated with a coating comprising
methylcellulose. The solid matrix contains a polyphenol and a therapeutically

effective amount of a nutraceutical. US Patent No. 7,115,283, incorporated by

reference in its entirety herein, describes preparations and methods for the controlled
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benefits, |n&hﬂd}mgthec@ﬁQmeRSwmpmmuHSmmmB%@UpﬁﬁaUmbmhtb% 8 183.6%noe
or disorder utrac tlc | s are often natural roduct

identified fr Hbtﬂ FS(?& %Sa%?ﬂﬂn‘ﬂﬂj‘ﬁﬁtﬁ‘é?é?”drmﬁ PR 53 SF P’Z‘H" izhg

then incl medenbﬁpsﬁ@&da%mpa&meTﬁytersﬁrﬁﬁgl]{atoaaéts §8fh B8 f@dmﬂpa&k«arm ®RBicR
food, a food conposition, a tablet gel, capsule, suspensron

tabl et, |iquilfyve g@imﬁlze@lﬁta@q@é@@wwr domringswieeh disceatinpgus d @a@n@?
cachet, eliXifq,o #ﬁﬂﬂﬂﬁVQQMeﬁﬂﬂﬁélg@ﬂnﬁﬁﬁyt'0” Syrup, aeroso

orntnent soft g n capsul e gel atin capsul e,
supposrtory, creans, lotions, solutions, gels, pastes powder, and

suspension. T, ferred enbodi nents, nay be
adsorbed to 5ﬁﬁ¢ﬁ§§agﬁggggherg@ﬁﬁﬁﬁﬁﬁIEf in surface. The food
can be a tseal t h f ooThgecehveiiionBoffthothvprtiduline uade cdmisinatiared ofelour ,
guns, a dairy product, .a soup, hroth, .a auce, a hev

a vitanin 5c F S ins i G oS A HORHET G SRBPNSSRAYY Gy rplp o) Seles
Gallic acid Qﬁr@fﬁéé‘tﬁx’e%a%fto IHeRIcFRSARbI AR WP CGADIDEréfsREI yafingnal)
beverage. For exanpl e, e beverage can be a beverage_ that contains

wat er, a sm@@]@fecgn]}jmae@m xoxtss oF adppinistratgon are known, including for example,

oral, rectal, vaginal, transmucosal, buccal or intestinal administration; parenteral

20  delivery, including intraperitoneal intramuscular, subcutaneous, intramedullary
injections, as well as intrathecal, cutaneous or intradermal injections; respiratory or
inhalation, nasal, pulmonary and topical application, including ocular and transdermal
applications.

When used in the above or other treatments, a "therapeutically effective

25  amount" or an "effective amount" of a compound or a composition comprising a
compound of the invention means a sufficient amount of one or more of the
compounds of the invention is provided to treat disorders, at a reasonable benefit/risk
ratio applicable to any medical treatment. It will be understood, however, that the total
daily usage of the one or more compounds will be decided by the attending physician

30  within the scope of sound medical judgment. The specific therapeutically effective
dose level for any particular patient will depend upon a variety of factors including
the disorder being treated and the severity of the disorder; activity of the specific
compound employed; the specific composition employed; the age, body weight,

general health, sex and diet of the patient; the time of administration, route of

-40 -



The nutraceuticals can be nade as a dietary supplenent. For dietary
10 supplenents, the extract can be added and m xed according to
et hods rout i fienihiBeritide, Bidtrate BF StcRdtion DY B2l sBEEAE SonhfundBhpBY&d; @R Hubfion
prepared in a variety of forns including, but not limted to, |iquid,
powder, or sdifithe tafmentoirags used iy qembiiagen Ak cainpidsatal with thersgedfie or
more gallic a&hﬁ, el LMabioee s, 1R : ' @ '
conbi nation wt Ootherﬂa%%htéﬂ%ﬁ3€ﬁ0§g%%g?§%§??§?gkhpggfﬁ'ﬁggé@é@knt
wher e conbi niiagycl ovithouthe skibiof #Baxtte sttt doses wf thelcempound as iemels dpverrithan
effects or. addi t.ive effects.,Nutraceuti.ca 0 sitiops.can b
packaged in alg Hitstids 5 evﬁ/té%?s‘?““dr e “émég%‘i%?g?ﬁ’ qug[lY ipe¥es g dosage
physi ol ogi calnyil the tdesiedatfedttis achie®edn i ndi vi dual's system from a
sustai ned rel ease dfsa e fQ{ S fften,a desirable alterpative to
repeated adni ni st r af FofE! @%.YQQO,SB GBPOSIBRTA R BuiRBABBIIHCHB 5)
of the agent hipmmzR sggecyt@angﬁqnﬁ{ atfhas AOR FbBRIFD0 (he/I€/dayO N8 pefiMcrol | ed
rel ease dosage may provide the full daily regimen of active agent).
Sust ai ned r elesdedintestsnivhen 2 Hngle coppr e Aatdrtpisikendethe desediva s prefaiitds e
ethers inga hyd.QRtbeldrGo A e fiar
thi s purpose. Ugoﬁn%ontgct(gﬁ?%ﬁgﬁmggEggﬁgggﬁgfggﬁﬁgﬂggfgﬁg%%yH%
f or mul at i ons dyidedsin® mhatipledoyea fgglurpaagsert admirtittetisnrcbaequanklyt hegls dbsed
core matrix, which.limts entr f water 25into,the solid core .
Chereby. est asPrefn syl el vmdiioin SR Ul e Mirad® I PalSie s e
active ingrediosThe Hedagé fegimen of a cAmpedina! éftRe Misitidh ARGe bEInedFMination
formul ati ons are hased qn solid coreégg%;iéﬁs t hat have been coated
ORI

with materi al 9¢3%5aPedeseir 4 be vsadsy 20h Freqtmgntayrdog dpteaniped byde

char act erjisSt igéndifXHTHCRA cOhsidnl vABGR Thddis whithlnvsiry i ey Bf GRY |
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[ marediont s, e pefAtsABE) AR ST GRRE of ol g

Synposi ubSeri es 590k¢wi9OB ytoritl(BmixPat of Mo mgmf 8ByB00n t-d 0@graf ezaimibag)l .

descri bes a conti nugus,extrusi.on ogess._.usi starc gbasqﬁ)nate L al
Lo 10 encaps (Threet BEb AR LRI B o R s R BB PR o la 8 b
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uptake/absorption inhibitor (e.g. compound 3).

30 In preferred examples, the dosage comprises about 0.1% to about 95%
gallic acid derivative weight to weight of the composition, for example .5%, 1%, 2%,
5%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 55%, 60%, T10%, 75%, 80%, 85%, 90%,

95% or more.
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| ower than 5r i1 i : i 1 to
fsddtd lﬁl?)ﬁltet 9%1%3{;5 Sﬁﬁltfegfo af'ﬁﬁfelf Gl &H?é&?&g&%&hﬁaﬁﬁﬁ&nﬁﬁg |

gradual ly increase unt i e desired e I's achi eve
The t ot al 2dai ibfacihdsecafipresippoStitablerisndsf matesialis incdutei ot asechrit Himsteéted t o

a mamal i an subj.ect .range from about 10.t.0 about 500. my/ ka/ ol n
preferred eanEE&JF]h@%‘%“?“ PR SEICQARG PE g%lg%ﬁe&rfgm ‘thg %?ga%ngi& erde%g?{ld%nﬁe
dose given i ssuproed, g@huableydékrobdnridiactosangelyethykfc FlgcdOfropyéneglyatdywaxks,
desired, the effective daily dose may be diyided into nultiple doses
for purposes 3 nagAl ARG HPLReRE BUME SrisGRahtqdHm gligwafeep%lmﬂpﬁlghd%“e’

conposi tions é&ﬁmoﬁ@?Bﬁh@rsqﬁﬁmdﬁwaﬁo%yﬁbpﬁ@mbw, Ri@sxyphgyeof to make
up the daily dose. Thé dosage regimen of a conposition of the

i nvent i or?%al onethyeeliulpseongshyisellgnseasthileastilpse Bydrexsthyl edlulpse apddha n
anti - chol est ShQ aMi %E@%{"tDl}Mehljs aget%&@zh%r{&&g Iﬂy inkREse IRl §0_ecﬂﬂ' ag[ﬂacticai
ar S dify f

physi ci an consi deri ng ious fact I ch the action t he
size tablet is ultimately provided. Suitable diluents include dicalcium phosphate,

calcium sulfate, lactose, cellulose, kaolin, mannitol, sodium chloride, dry starch ahd
powdered sugar. Lubricants are used to facilitate tablet manufacture; examples of

30  suitable lubricants include, for example, vegetable oils such as peanut oil, cottonseed
oil, sesame oil, olive oil, corn oil, and oil of theobroma, glycerin, magnesium stearate,
calcium stearate, and stearic acid. Disintegrants are used to facilitate disintegration of
the tablet, and are generally starches, clays, celluloses, algins, gums or crosslinked

polymers. Fillers include, for example, materials such as silicon dioxide, titanium
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adm ni stered conposition, e.g., the patient's age, sex, and diet, the
severity of any infection, time of adm nistration and other clinical

factors. diox i) latinith€ tzd@&@ﬂni? bwekiyd @dll@lc@@ﬁ\icﬁiﬁ%ldﬁ ﬁdﬂllrfé celilb&y &
appropriate system c_levels of the conpositions of resent

i nvention. 20%hEsolbis masirlssush gemany wmﬁu%e#@c@s. GRS sRdBIB

Si nvastatin C&:'ibdd@‘ﬁﬁ& s&b@&%tbﬁﬂf&ém@%sé&h@hﬁé&?&%tmd%ﬁgﬁ@&% gBméS’n
nmg- 200 ng per day of a single conpound, for exanple in preferred

enbodi ment s dgm@um@awuclgdwénanofm@carrmumatb@1a®txemsf §mtfaomtmasolpe
bet t er th%n Se{m n?ﬁf%zﬁh IB ho?vlvlecrc}l?l n1 hlg s%u%ztlc% 9t1 I ncreasi ng

cellular éfflux In aL%Far upt ake of
chol esterol . 25Li keiﬁhes@osh/gaform mayalsmbx‘amapsumf mémludgca@é thSIn]fBlﬁBiﬂ atin +

10ng of ezetim be n | ower. bl ood chol esterol to 50% rtai
ertbad rent o GTRTAICHE CORRESS OF O FH SR BRIBIH R Cm Bied CORBTERE! ¥ or
exanpl e one d ﬁ&ﬁsbﬁd/@hclﬁﬁmgﬂpd}h@i]ﬁ%sﬁﬂ‘i)hs $1NRES, PéhdSlPolvate oidﬁé’]lelé@t' ve
(e.g. conpound t@ﬁ)a] w t h anot her dosage | evel of a chol esterol

upt ake/ absor pti@ple casplst Mgy be eithgr hrg wperfhandyre eguralyppedect gelatin, starch,
exanpl es, gt hg, QQélﬁﬂstl&ﬁhﬁﬂaﬁbl,sggh QU cddschel l%l‘efef}@&’%‘w@@ e%]'ui géiar 1 %
) 9

derivative weight to weight e conposition, for
2% 5% 10% cip9des20pre2ady 8aieq, suﬂ%s vﬁﬂ%elzﬁﬁl%anﬁo%theﬂﬂ% (Ské,%pl 80%

B o oD BB ne sl AVOSLOF BRG] WSt BRLRYS oS ARRHLER,

caplets, solu uspensions "an of syru
a plurality cahdgfe&mdkﬁﬂpldpelar@encm\AHeﬂqah@]ﬁnqnaltic&ks that nmay or may

not be encapsul at ed uch d re prepared using .
conventional met hod®! 3 Fé;“flﬁatﬁ %CFP%‘F Qﬁ'f’leffh%‘ﬂ%‘é%céllfttqsc‘&?y’

formul atign angkshete 56 bbderkol 9 té Svide %ﬂd&ﬁp&d Fe®4beS Do§'agg fornlsPvith delayed
Rem ngton: The Science and Practice of Phar macg supra). Tablets and

capsul es reprelSBALOIRES MBE be BeRfagisA usisg ARndid spseng proseduresindhi ch
case solid pf&a&%@ﬁ“éﬁ&%o% Jéé tﬁg%F@\!{fﬁ toetﬂme%ﬁféd in the art n&_ @&l:l%egl &%

be manufactured using sta et processing proce ures an
equi pnent . Opelmﬁemthws ¢S@c, fhor.gni Rgrﬁngmmefbe $deryy ank Plegtucecptﬁﬁbmwsy,on of
a 10 powdered Sltl n_contai ni

etive naent Saprf YRhaaty, e N o s SOIP AR By "PRARER st Bficne
addi ti veg0 oroinphesitidnkie app‘}&daﬂngh tedting tpaw,@ntabledt spesit teclmique s diaed bed

bl et o can DBl ShRt e, val 18 vetgraulali onof i granul st ien

starting W t hoBni®Ht slatedfal, @l RENISER Hutydit pidh&lai¥BdeRtiodd hydtden padidiatd on

to the conpositions of t he i nvention al one, or in conbination as
cellulose proprionate phthalate, polyvinyl acetate phthalate, cellulose acetate
phthalate, cellulose acetate trimellitate, hydroxypropyl methyicellulose phthalate,

25  hydroxypropyl methylcellulose acetate, dioxypropyl methylcellulose succinate,
carboxymethyl ethylcellulose, hydroxypropyl methylcellulose acetate succinate,
polymers and copolymers formed from acrylic acid, methacrylic acid, and/or esters
thereof,

Created as an alternate route of drug administration to improve patient

30  compliance and reduce drug side effects, prescription skin patches are rapidly
becoming an important healthcare product category. Advances in synthetic materials
and patch design have led to patches that are more esthetically acceptable and that are
capable of delivering sustained dosing of active compounds for several days in a

smaller package.
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described herein, tablets prepared for oral admnistration wll
generally contain other materials such as binders, diluents,
| ubricants, disint eﬁaitaimsme ddvhitegesns ot wngltémﬁr@;msmrmmanngeatment is

preservatives agents,. flavorin

B moer oo o ohosPie 80t s bR B E hatRe PEEH e B SroviRaty by
ensure that tdavémibhateh@ivat Msthddi. Bbshmale! @k pceaefaﬁmuaﬂpmauembhe
bi nder materials include, but are not limted tq, starch (includi ng2

corn starch alﬂé‘dﬁtﬁ’é@‘éF‘aP@Wi’éﬂe%‘fr‘&P‘c‘ﬁl)lCh Ay k61 98 long asafos example. paith &
sucrose, UCHSEore YE1{ £RS BeRBLnl @e%}ngse) pol yet hyl ene gl ycol,

propyl ene glyc , Wwaxes, and nat and synthetic guns, e.g., acacia
sodi um al gi nat e, poﬂhwdmgqo@bﬂn@hn boreimmssligtetelssbe Slﬁéﬂlmﬁeﬁbaﬁ(el #ell udi ng
hydroxypropyl eé ehose hydr oxypr opyl 25net hyl cel | ul ose, net hyl

cel | ul ose, qy &1t ose, hydr oxyet hyl cellul ose, and the like),
and Veegum D| I uent su@ileedlymhsbalohggemamq:sange fioo diugaeleas evixulnlexeadddnhat

a practical size tablet is ultinat vi.ded. . Suitabl e diluents
i ncl ude di cal ENUREHoR]IHATES" %ﬁﬂwgﬁﬁﬁ&ﬂaa@éﬂsﬁ Gerply; as ‘Eﬂlbﬁla%gmated

kaol i n, nMENNI fyothese%P Sidiiare iR B8 artWuytambdiddhs@dckaporaas 8¢ faug@dted by
Lubrii cants are used to facilitate tabl et manufacture; exanp

30sui t abl e | udvreEsng simg pithie: mptix o srgraly W@Fg%‘ilh]ﬁl(%)’%iﬂbf@blﬁl awt%ﬂ
peanut oil, CSQIE]Itl onsaachid laﬁﬁsg 19[51111% I?Al&ﬁﬂ@r sz{fag]s;gf)ﬁ Qinld; o@r:@rd oi |

of theobrorra ycerin, rra nesi u stear calciu ste rate, and
stearic acid. comug m$0éigrcangsmaaiemgsﬂ@ehgbdiomamth ﬁltt&taern@tﬁlsalnfmsgvla@ plesticof

t he tabl et, an .are nerall. ches S
guns or cr ossrf1 hkEd™ %e'?e Rer ” e Oé'?}éamp l%lpﬁ "i“yf %lrl&g(%a)ﬁ%?geﬁk%b erl al s
such as sij i clayrephild sidymérs h@afultfm prdviditigdaenstainediieltase ¢atitg okatikn,

powdered cel | uI ose and m cr cr% I line cellu wel | .as sol ubI e

mat erial s sucH! g@SIFrQHWP’FbﬂmCH‘? 8‘&&%?&0“ &Y B%I‘épaléi@ﬁ‘tsr%‘éheas sodi um

chloride and @ %n%byl éﬂa@sd h?{ﬁbﬁyeﬁ{)@célﬁlﬁﬁetlﬁ/didibplbp?l RéthylebRil6sedr ug
deconp03|t|on reac ions that include, by way of exa , Oxidative

reactions. Sup¢thytcshlesenaiyirelisigng, Sﬁl“éoseé‘éﬂt?t@rrﬁe%“b%ﬁ‘@feé%hﬂ@ s
noni oni ¢ sur f@REIACLLLE ARETISe hdorypoBIRASPARRIKOLMLRY, 2l o0 be a

capsul e, case the materl a al ni nposSiI tl ons of
t he i nvernd ommyp@pﬂndammaqu nelltuh:ee h@qahytbﬁplahalatqmeﬂulme asoliated

Sul'tabl e caporOaR AR A SRR RN E g BEAE S hob RN EEL
of gelatin, Sdo@bl@hlﬁlslﬁl@feuﬂ)ly:ﬁilhlﬁdl ﬁsmmcfmt: acldamcthmzhjrllm oid, atiyhc eapsityes
referred. Two-piec n caps abl al ed
Do A vi t 1 Gibamerepaiaadt rityh S Rat e Bt < B ofedi Rteth:

The Science afenitAcddcke n@fhyPﬁaylmcahylsau@ma metiyl eletithes i BRRor ethyl

material s and net hods for prepari ng encapsul ate har maceut i caI S.

Sol i d dos¥ye mah%ﬁsylaﬁﬁh‘ét%femcaml@t etlw!a?fsﬂﬁ@sme@& gthacrylghe and
particul ates, wgoalrﬁﬁém SR fhac t&aﬂésl%(§adaﬁda%eqra¥ﬁ;ﬁk¢emﬂagn123)

del ayed rel ease sage forns wth del ay
preferred; vinyl polymers and copolyme1s such as polyvinyl pyrrolidone, polyvinyl

acetate, polyvinylacetate phthalate, vinylacetate crotonic acid copolymer, and
ethylene-vinyl acetate copolymers; zein; and shellac, ammoniated shellac, shellac-

30 acetyl alcohol, and shellac n-butyl stearate. Fatty compounds for use as a sustained
release matrix material include, but are not limited to, waxes generally {e.g., carnauba
wax) and glyceryl tristearate.

Although the present compositions may be administered orally, other modes

of administration are conternplated as well. Exemplary modes of administration
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rel ease coatings may be manufactured using standard coating
procedures and equi pnent. Such procedures are known to those skilled
in the art arrqdq@é&rdbﬁﬁgobmggh@ DEFat, lm-f@n:ﬁ 23&8@&%@@@%0 f6055248,

Reni ngt on: The Sci ence and Practice of Pharnac su a) . Gener al 1y,
af ter prepar a-dEn% thfﬁlﬁies@@wlﬁﬂofdﬂs@lg%cﬁr@pmowée "y ﬂqu@twsetlmatr ng
20conmpositio p o] dl

Ceonn que, {1 S0t ge Bt s R S B 3D e

reI ease coat |d1@1msumpo§m1uch|a& mmmcrmtsdahaemd:lyyaﬁermce imeher ¢raireties), gaginal

el I ul ose Jbut rate ul ph cel | ul ose
pr opri onati p tpﬁlé}' ’Ia@\gr ?ﬂ;ieN égif gy%%tzﬁ)gelgi[ énégglly?%fl%og’& acetate
phthal ate, celidddsose ofGRicALS mw(;mbd:a hat®, byh&ﬁfe@wmrtmr/énmenes) and
met hyl cel | ul ose pht hal ate, 25hydr propyl | cel | ul ose acetate,

di oxypropyl ristHpsdl eF infipladen @dodi ndtae Nasad: 6@%?%?&9? 8@yl 78d7Pul ose,
hydr oxypr opylg gt dd&'@@bi yﬂs%a 5asq§t4§1rerhé&r§ab§%@és%f“m% rnéo Bided herein

copol ymers formed fromacrylic acid, methacrylic aci or esters
t hereof . Cr edtvadferencaim théit entineties). Ooapbskol indtheigrt adnnidrhesaforeeto wdify o

| mprove pl%t' ec%fapggtl&?ggz esca‘ﬂ)%g ht@r@fﬁ aéqn%%c?n g)rnﬂgna%og?o gg &s%ff 1fnsz%ny of the
prescription sKkin es are ra om ng i Mport an

heal t hcare prm@lhsbfﬂrhﬁlﬁgtmtmn d@ﬁbfﬁﬁ@ﬁﬂemn synt hetr C materi al s and
pat ch desi gn have l’Fd to pat.ches that are nore esthetjcally
acceptabl e and t hat 0 COMPREH AL 8BS HYERtAD AR fe smaloxs ’é‘d’“&@‘i"rﬁﬁhof

active conpouRgentiofial sdigiemk, 1@y BarkiAcautisdTR) dcptMACHKBE8e or inorganic carrier
Pat ches are advant ageous for long termtreatnent. Long-termtreatnent

i s possi bl e fgbstangeswitahle fordepical épnlksrrgférwlp;élr flonet dstetariondy Fapt withdia
are provigded £or, By ﬁ%&ﬁ%&&%{ obifiGAt R ngﬁsgme%f ﬂfgﬁ\gfiﬁ@r%e‘dsot he

present invention provid pre perio treat nent
whi ch may | agtcledse dﬂcnlgs,a"dlelﬁ s;rltsebuéﬁml, ﬁablh;m,@olmbilizers,aud other matpeals srell
after treat m.?(l% P? fhe it (Remingto Ig’ﬁ 1'111%%68‘ 1ca1fS%Eerrrl]cé:s thbgdlt&f‘on mIE Iﬁl&e
rel ease, sustarned refease, "and deé reI ease "sust At hed
rel ease dosad&d0prns provide for dr ug reI ease over an extended tine
period, and may or nmay not be del ayed rel ease. Cenerally, as wll be
appreciated 10 by those of ordinary skill in the art, sustained

rel ease dosaggrfokygsare formul ated by dispersing a drug within a
matrix of a gr adual I Y bi oer odi bl e (hydrol yzabl e) mateiial such as _an

i nsol ubl e pl asti c I ¥lagEedvEiatensiof thsgrsrsding empodiments: 3, Camppision Eompsing,
coating a SO'tlﬁ%on&HoHﬂisQﬁ%e%hwnﬁgn SBRAGEn cOhBIMid ] astHGRibed F&Eﬁrrﬁﬁrlbe

I nsol ubl e plastic matrices nmay be conprised o or exanpl e
pol yvi nyl chisoriraigedre. pohypdity ipatkage diSHtdiosp e p¢1unmraﬁnnm1stl'aniseh{jﬂh dnor

providing a Sy ﬁ}o?é &EQ thé llpeu? & age%%t innagrogl gg%rgcrt,l tiie one or more gallic acid
25  derivatives and the agent are in admixture. In some embodiments, the two
components to the kit/unit dose are packaged with instructions for administering the
two agents to a mammalian subject for treatment of one of the above-indicated
disorders and diseases.
The kits can comprise any of the pharmaceutical compositions as described
30  herein, and instructions for nse.
In certain preferred examples, the invention features a kit for the use in
preventing or treating an elevated blood lipid level-related disease in a mammal

comprising one or more gallic acid derivatives.
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cellulosic polyners include, without Iimtation: cellulosic polyners
such as hydroxypropyl cellul ose, hydroxyethyl cellul ose,

hydr oxypropyl net hy biefédauipRiethe vERIOn feRbletkibs@®at Rh BY hseaeh bieh@fRg or
cel lul ose acetate, cellul ose acetate phthal ate, cellul ose acetate

tinmellitate, twang)wﬁlﬁmaﬁypw Wle"é@ﬂISEPS%@PBIPﬁFhaI at e,

20hydr oxypr opyl celg, 4 h%ﬁ@x Bgﬁ%aﬁgfﬁentﬁ)%lf!eﬂﬁ%§ﬁtmm¥@5thl?&iu@itng
cel l ul ose acet ate hexa 3 ate, and carboxynet hyl cel | ul ose
sodi um acryl dholeatcrodi bmym]mrssmambmg)qbo keslhdar sfflyxraffcbelagserpl. boinhibitingrtben
acrylic a%ld H@' o acrylic acid al kyl esters,

met hacryl i’ &€ abf% ‘”%gP%Fsa'and the Iike, e.g. copolyners of
acrylic acid, net hlaleroylb bEmagi @lhcrﬁeidhbthvzaﬁrbs/b@tte seletty fromahy bate,

met hyl nethacrylate and/or ethyl 25 npethac with a terpol

of ethyl acrylCHPESNEENFPY! Sty pAHAS. § &3&4 E-rﬁéllﬁgﬂ REA L (éﬁ{)’
net hacryl ate giiiﬂo@é b%@m&@@d}QG)UQﬁ%seilf@dﬂgal@ed@m@nﬁumxa@Iahd@sgauate 1-
preferred; vinyl polymers and copol ymers such as pol yvi nyl

pyrrol i done, peshylviysate-Hediaty awcisarihlihlacioae gabatpgeipaiintcgrilagin, chebile

vi nyl acetgf e YiBd: e
copolynerﬂ;bt fgﬁﬁgﬁgﬁdi%ﬁ%??ﬁ9&ﬁgnnnﬁpéggghgﬁb”gﬂ@nﬁ IOIé%@?%%%cetyl
al cohol , and shel |Adtlitionbliy,yhe silllearcat deriviates yn ihe ikpmcﬂm aflginistered asa a
sustai ned rel ease naHrlx material include, but are not limted to,

waxes gener al TV {EUG carnauba wax) and glyceryl tristearate.

Al t hough the pr esqntelmﬁraﬁsécﬁma@ tieetyl tsRemp el 8: Wogipetatls 6 Cakippunds her
nodes of adm nistration_ _are contenpl ate g as_wel | gx(?olarz nodes of
adni ni st rat i drPORRA dRdamRoyadh é&%ﬂm% § -+ Cagugungy &4 333 498;
6, 248, 760;5 6 @é{?pc%ﬁéﬁ +6Cn§ﬂ1§3uﬂ89; célhsmﬁluaql @&Hﬁﬁﬁld@f @ah%d%namer

i ncorporated herein K reference in their entireties ansur et hr al
(e.g., e.g. @r@ounétz Gasspousd § rgCopmpunhab Eﬁcgms’ueééwwcamééi ¥ur es

of which are t ggg n by reference in their entireties),
vagi nal 5or S%rl(ggﬁﬁgﬂgﬁn 8l7U S. Pat. Nos. 4,211,679; 5,491,171
and 6,576, 250, the dlsclosures of which are |ncorporated herei n by

reference in their en retie nd i nt.ranas | at |

U S. Pat. Nos. 4,806 m%e’f‘?‘[f? BE°© r}g“;‘i‘%’ t‘i%"frlg“g °‘§é‘§99%‘(’ gf 318
and 6, 8 152042411rm’&dlﬁndmﬁiecs§wiﬁ5ex@fnpm heve kel proviied ahe aboed dberipiion iy
reference in their entlretles% e of skill hﬂa%he art. woul d be able

to nodify a FHUEBHBLRGNGHSEE YR LR PP mRpPhhafgEssy thepreviously
conbi nati on tRshfhedsBBodimeAl YaPbe ddADHINTAGE Sn PR WMhDhé 8f OR features of
descri bed herein. The conpositions of this invention can be
enpl oyed in mnxpmeeemmdﬂ\merdweth@ pw inveediqsi diyethermorg many variations of the
phar maceut i cgl ances
i tabl o or pagBE FEELERRE BbABR e o R KR L o
with the 25 15petificaviont Hbe a:lopc)hbtlhe invettiva showpaberefoon be Tetemuiperdpoyd imtithons

of the | nventlle 2renca to tﬁela above description, but instead should be determined with reference to

the appended claims along with their full scope of equivalents.

EXAMPLES
30 Example 1, EuMil mixture and identification of individual components
Ayurvedic studies have suggested that several herbal mixtures exert their
effect in a synergistic manner. Moreover, since EuMil is made up of a mixture of EO,
W. somnifera and O. sanctum (with Asparagus racemosus used as a filler for pill

preparation), the first study focused on whether this herbal preparation exerted its
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include diluents, fillers, salts, buffers, stabilizers, solubilizers,
and other materials well known in the art (Rem ngton's Pharnmaceuti cal
Sci ences 16t hyypaéddi@RroléMR! effeét in EQyne(g’ll&&%anngpm\@ﬂelthel e tivity wasl N

rel ated variatiions of the precedin nbodi nents, a conpositi‘on

conpri si ng tff@néé?ﬁpt@@ﬁb’sonéff)fth@élbp aﬂmlﬁdl\‘-‘@ﬁe or in conbination as
descri bed herein @Hécgﬁ’ b§ d%fcfa?sg?se%sm?oeg he: ehﬂe@ealfédtthﬁ E@e or
unit dose, to permt co- mnlst th one o m)reo er

t herapeutic a@ambsent IoflEaMdtsimlﬁmmﬂJ)emmbuemdaembuxrsymtheses ofahblesterati d 25
derivativ it areﬁn ad i he

fwo. conportent 3oy ARSI bo B ot 38 B0t el g RAproRor Rl P B ttiod

for adm ni st esfipagfitdigalliodridgrithseid fid@dderBanwdsi1am suldmigitd froTabld Eahdwmnt
of one of the above-indi cated di sorders and di seases. The

Kits can comherde Bhpystyetures of sempavndelir O A6 shewnpn Eiepiedh sThese esvonndsed

30herein, andyd §Rnus hh Qe h¥ocksiterolemic aChOIt}Cgfr theED RE&d8E B&Honstrated
exanpl es, the invention features a kit for the use in preventing or

treating an dhé&edtemplisdetiibephateinelreddditiohatcapodndelitbrough’s ofdlishiell
conpri si 4 Onv?mgﬁlsggﬁﬁte%%lnh 'tl'féu%ﬁjugm%?ﬁ[e Sﬁ{)\!VIY fioFicure 1. C mpo{l]na%t I@er
exanpl es, the 1 nventron features 1 can pe used n preven |ng
or treating iatdoltestariititicacetirbasad ledBvgt ed stress response. I n
ot her exanples, the invention features kits that can be use in
reduci ng chol esterol biosynthesis, increasing the cellular efflux of
chol esterol, Tmledinhi biting the 5cellular uptake of chol esterol.

The one or nm‘_e_%al | ic acid-derivatives can be selected fromthe
group conprilsi ng¥! al | at e COMROUNBINAME ¢l yREBERENGE Nék e,
gl ucose-1-ggllate (GAl), gl ucose- 6- ggdallataeid GH) ,
gl ucose-1, 6-/di gal [ at @3 (DGGL6) , | nuci gneltyll dalktegal 1 ate, 1- nethyl

nucat e- 2- galllate, nmuepc aci d T 4-Taci@p&aha@al Iate, geraniin,
corilagin, ghebiTc T0acid, and|md bl-F Rl W Th mimor pagrgal fic

aci d" and instructi OTIS for USE g,lucoss—l"&h‘l’lhtfq'(@t‘ﬁi' y, the gahhr T actd
derivatives fmthe KJjb cambe HIHI%} “ ot |abcuT7j I
1 + Lo H UCOSE- ga latef(‘g '}d A Corn. gll

I n certain grbodirent tHre—kd Fsg 3 uu. 4 + gre—5
Conmpound 2a,| Compoun 4 + Corrpaunaﬁ1 D@%@Iﬁﬁ 24, p’rj'g% + 15

Cbnpound 5 4 Cenpgund 7, Cgﬁpn|nd 4 e uhd-2a Phnhnnnd 4 -+

-

7 mucic acid-2- ézﬁié?e C20,22
8 1-methyl mucate-2-gallate 20.22
9 mucic acid 1,4-lactone 3- 20,22
gallate
10 geraniin
11 corilagin
12 chebulic acid
13 m-digallic acid along with
minor p-digallic acid
15 The structure of each of these purified compounds isolated from the fruit of

EOQ is shown in Figure 1.
The structures of compounds 1 to 13 were determined by mass spectroscopy
(MS) and nuclear magnetic resonance (NMR) spectroscopy, as well as comparison
with previously reported data [17-22]. The 1H NMR spectrum of (GG6) (5) displayed
20  resonances for both the o- and B-anomers, as was expected as all of these compounds

have been previously isolated from EO except for glycerol-1-gallate (3) and GG6 (5).
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Compound 2b, Conmpound 7 + Conpound 2b, Conpound 5 + Conpound 8, and
Compound 5 + Compound 7. The follow ng exanples are offered by way of
illustration, not by way of 20 limtation. Wile specific exanples

have been prOV|ded th description,is illustratjve, and not
restrictive. li\ﬁyfceﬂféafszpaiweg%rrﬂtﬂﬁ@fpéEitfm%% CHPPYRYS 5?%«/‘?6119 y
described embodi MEMs pe@RBerFfont R IcBRFonent FBUMBRRAEExticled wIRENARardR 12€
features of any other enbodinents in the present invention.

Furt her nor e, pRitign efhe metharnd euract pleeacihplant wasreluipd hroygh Satyamisisayet to
those skilq edy [ )
scope of tihedﬁ rg\?edn{ble%i%{% %%y NE%ere %Irl%‘;élgﬂ%ge%&gfgﬁuﬁe hrt]%&d Jhﬁ cell
ref erence to Waal abayseOde sterplpttipowdertitam EQstasadtiehwhlch nbbcztd@tthatnmt‘»Qd

squi valent <. ERABLEESDPBIR G Rk b0 R Ve oht i on

of indivi dualcoﬁmaﬂeﬂEﬁMﬂ Ayurvedi ¢ studi es have suggested that
several herbal m xtures exert their effect in ner

Mor eover, since Ednrfie EQ prwder GYF ue) ‘é{"“Sn"r’SE‘taEﬂ:%""’cb‘t1 @etgﬁflsillﬁrﬁﬂtﬁfl é lQnd

0. sanctufp (WhhRndaR% e AriEAEERRSY SvipsRtioR Frotidb h @Fudb eXudel {240 mg).
preparation), the first study focused on whether this herbal

prepar ati on Rherareds sxtract vy poetivtdels atan (el caftififuged dnd the ppr@p@nist i ¢
manner or whe dsteEﬁEnteﬁ t]%%gﬁtte Hpta% tﬁO@% %‘35!{ EI%QHRD E'écyﬁ% gﬁhé& AH:E&&?HMG

her bal i ngredi ase i oassays describ
reveal ed t hatinnlignstofié0 g, ¥ paegDHAEeirhn, RKRYBI 1500adl tyn, iSniNLbi t ed

an ED aquecus bl Pee bR ETBD Pem O B B G ap S PR o

gallic acjixd mtd@maca@hs#ﬂa@mh\tat%\fm@ﬁa &nas nlndﬁélsl iﬂfaivﬁdteim miahlie 1,
shown bel ow. The structures of conpounds shown in Figure 1.

1
These conpound¥ dstcatidhahipng 8%&%‘%%%9‘66’6&6%%5%%& @h18-0488k TRUFlG of
the EO extrack;fp40ReenastsAtedo) e btﬁ% @aaﬁmyﬁﬁlu@ﬁégrglaﬁﬁé ($)88 6Intg) dn

addi ti on, compounds 10 throughl3 of were al so I'sol ated and
t heir struct unixsirgpbzdloigd (Ih 2R goease-1- ga@mﬁ@@ﬁh@ {Pmg pyxtre. gnepse-6-

tested In the, gollcbase) (Pb RS iosd RBlfeahafe! BEI6ME) (5.2 mg) and glycerol-

20 1-gallate (3) (2.4 mg) in order of elution (structures in Figure 1). Methyl gallate (2a)

and ethyl gallate (2b) were present in the extract when the percentage of methanol or
ethanol respectively approached 50% and above and could be isolated using the same
preparative HPLC conditions. Each of the compounds were characterized by (-)-HR-
ESIMS and 1H, COSY, HSQC and HMBC NMR experiments and their
25  spectroscopic data compared to previously reported data. The retention time of each
compound was obtained using aYMC Pack-ODS-AQ column (S-5mm, 150 x 4.6 mm,
flow rate 1.0 mL/min) using isocratic 100% H2O (with 0.1% HCOOH) for 5 minutes
and linear gradient from 0% to 30% acetonitrile (with 0.1% HCOOR) for 30 minutes,
The following purified compounds were identified and analyzed by the 25%
30  ethanolic extraction:
Gallic acid (1): white powder; Rt 7.2 min; ESI-MS [M-H]- 169.0136; 1H
NMR (D20) d 7.14 (2H, s, galloyl). Identical to gallic acid purchased from Sigma
Aldrich.
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COMPOUND NAME REFERENCE NO. 1 gallic acid 2a nmethyl gallate 2b
ethyl gallate 3 glycerol-l-gallate 17-19 4 glucose-l-gallate (GGl)

20 5 Methyl gallate (2a): white powder; Rt 14.9 min; ESIMS [M-H]- 183.0294; 1H
NMR (D20) d 3.83, (3H, s ,OCH3), 7.14 (2H, s, galloyl).

Ethyl gallate (2b): white powder; Rt 19.0 min; ESIMS [M-H]- 197.0446; 1H
5 NMR (DMSO-d6), d 1.26 (t, } = 7.6 Hz, OCH2CH3), 4.18 (g, ] = 7.6 Hz,
OCH2CH3), 6.92 (2H, s, galloyl).

Glycerol-1-gallate (3): colourless oil, Rt. 13.2 min.; ESIMS [M-H]- 243.0457;
1H NMR (D20) d 3.67, (1H, dd, ] = 12.0, 6.6 Hz, H-3), 3.73, (1H, dd, ] = 12.0, 4.7
10 Hz, H-3),4.08 (1H, m, H-2), 4.34 (1H, dd, J = 11.7, 6.0 Hz, H-1), 4.37 (1H, dd, J =
11.7,3.8 Hz, H-1), 7.19 (2H, s, galloyl).

Glucose-1-gallate (GG1) (4): white powder; Rt. 7.46 min; ESIMS (M-H)-
331.0665; 1H NMR (D20) d 3.50 (1H, dd, J = 9.4, 9.4 Hz, H-4), 3.65 (3H, m, H-2,
15 H-3 and H-5), 3.75 (1H, dd, J = 12.6, 5.6 Hz, H-6b), 3.91 (1H, dd, J = 12.6, 2.2 Hz,
H-6a), 5.74 (1H, d, 7.8 Hz, H-1), 7.23 (2H, s, galloyl).

Glucose-6-gallate (GGO6) (5): white powder; Rt 16.4 min; ESIMS [M-H]-
331.0678; 1H NMR (D20 d 3.28-4.58 (H-2 to H-5 corresponding to the o and
20  isomers), 4.7 (1H, under residual solvent peak, H-10), 5.23 (1H, d, ] =4.1 Hz, H-1a),
7.18 (2H, s, galloyl).

Glucose-1,6-digallate (DGG16) (6): white powder; Rt 18.2 min, ESIMS [M-
H]- 483.0778; 1H NMR (DMSO-d6) d 3.30 (3H, m) and 3.59 (1H, m, H-2, H-3, H-4,
25 H-5),4.22(1H, dd, ] = 12.0, 5.0 Hz, H-6b), 4.39 (1-H, dd, ] = 12.0, 1.9 Hz, H-6a),
5.55 (1H, d, J = 8.2 Hz, H-1), 6.99 (2H, s, galloyl), 6.93 (2H, s, galloyl).

Mucic acid-2-gallate (7): colourless paste; Rt 2.7 min; ESIMS [M-H]-
361.0402; 1TH NMR (D20)d 4.15 (1H, d, J =10.1, H-4), 4.39 (1H, dd, ] = 10.1, 1.3

30 Hz, H-3),4.62 (1H, s, H-5), 5.51 (1H, d, ] = 1.3 Hz, H-2), 7.27 (2H, s, galloyl).

1-Methyl mucate-2-gallate (8): colourless paste; Rt 10.5 min; ESIMS [M-H]-
375.0551; 1H NMR (D20) d 3.84 (3H, s, OCH3), 4.12 (1H, dd, ] = 10.1, 1.6 Hz, H-
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gl ucose-6-gallate (Q06) 17, 19 6 glucose-1,6-digallate (DOGL6) 17,
19, 21 7 nucic acid-2-gallate 20, 22 8 1-nethyl nucate-2-gallate
20. 22 9 nuci c)agB6l(1H, 4d) et @ne DHzgAl3),a8.47 @0, d 22= 1.0 HyeHa)i 5.66 (1H. d, J =

10

15

20

25

30

1.9 Hz, H-2), 7.28 (2H, s galloyl).

Mucic acid 1,4-lactone 5-gallate (9): colourless paste; Rt 4.9 min; ESIMS [M-
H]- 343.0295; 111 NMR (D20) d d4.41 (1H, dd, J = 8.8, 8.7 Hz, H-3), 4.8 (1H, under
residual solvent peak, H-2), 4.90 (1H, dd, J = 8.5, 2 Hz, H-4), 5.48 (1H, s, H-5), 7.08
(2H, s galloyl).

1H, 13C and 2D NMR spectra were acquired on a BRUKER 500 Mz
instrument using standard pulse sequences and parameters. NMR spectra were
referenced to the residual protons in DMSO-d6 at 6 2.49 or in D20 with acetonitrile
(8 2.06) as an internal reference. Preparative HPLC was performed on a Gilson HP1.C
with a Gilson 322 pump, Gilson UV/VIS-156, with a Gilson 215 liquid handler using
the UNIPOINT software. All of the compounds were analyzed by analytical HPLC
using an Agilent 1100 HPLC system with a G1311A quaternary pump, G1313A ALS,
G1315DAD, G1316A COLCOM and a G1322A degasser. High resolution
electrospray mass spectral data were recorded on a Perspective Biosystems Mariner
Biospectrometry TOF mass spectrometer.

The HPLC chromatogram shown in Figure 2 shows a complete profile of the
compounds identified from a 3:1 ethanol: water extract of EO. The major compounds
are mucic acid 2-gallate (7), followed by gallic acid (1) which co elutes with GG1 (4).
Gallic acid (1) and GG1 (4) can be separated by additional HPLC separation. It
should be noted that the mucic acid gallates derivatives 7 and 9 equilibrate in aqueous
solutions as previously reported [22], while 1-methyl mucate-2-gallate (8) is not an
artifact of the isolation procedure as it could be isolated when only ethanol, water and

acetonitrile were used.

Example 2. Effect of EuMil on cholesterol, LDL cholesterol and triglycerides in
rabbits.

As shown in Figure 2, rabbits fed a high fat and cholesterol diet for three
months had markedly elevated level (17-fold higher as compared to control) of total
plasma cholesterol (850 mg/dl). In contrast, the level of plasma cholesterol in control
rabbits, fed EuMil (1 gm/kg of rabbit chow) and EuMil plus fat was similar up to four

months,
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11 corilagin 12 chebulic acid 13 in-digallic acid along with m nor
p-digallic acid 15The structure of each of these purified conpounds
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structures of conpounds 1 to 13 were determ ned by mass spectroscopy
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as was expectfetfedgabhits wore sithidge conpounds have been previously

I sol ated fyom ED fare gl veerol - | -gal | and 6; o

Extracti or%Sr and poleiié’g?n‘ggg f%)trfféa %r%af%f 8% h)tu réw%ﬁ%%’ﬁ{lé @%Snnﬁ%lﬁé‘%% tl‘ })Cﬁlflﬁ\% I
shown in Figure 4, was within the normal range. Feeding rabbits EuMil alone
(throughout the four months of experimentation) did not alter the plasma level of

triglycerides significantly as compared to control.

10 Example 3. Effect of EuMil on cholesterol, LDL, cholesterol triglycerides and
apolipoprotein levels in human subjects.

Next, experiments were carried out in human subjects to determine the effect
of EuMil on cholesterol, LDL, cholesterol triglycerides and apolipoprotein levels. The
studies conducted in human subjects (normal male and female), shown in Figure 5,

15  revealed the following. After 2 weeks of oral intake of EuMil (daily 500 mg) the
levels of total cholesterol, triglycerides, LDL, YVLDL decreased significantly.

The level of two pro-atherogenic apolipoproteins apolipoprotein B and Lp (a)
also decreased markedly. Interestingly, the level of apoA-1, an anti-atherosclerotic
apolipoprotein, which has been previously implicated in cholesterol efflux, increased

20 upon EuMil treatment.

Example 4. Effect of EsMil and its major herbal ingredients on the biosynthesis
of cholesterol.
As shown in Figure 6, lovastatin markedly decreased the biosynthesis of
25  cholesterol (down to ~20% compared to control) and cholesteryl esters (~ 50%
compared to control). In contrast, crude aqueous extracts of O. Sancrum (JH-1 crude),
EO (JH-2 crude), W. somnifera (JH-3 crude) and EuMil (JH-4 crude) marginally
inhibited or did not inhibit cholesterol synthesis in ASMC (Figure 5). However,
several of these herbs significantly inhibited cholesteryl ester synthesis. Polyamide
30  was used to remove polymeric tannins from the aqueous extracts of EuMil and its
herbal ingredients and the resulting fractions were subjected to cell-based assays.
The results presented herein demonstrate that EuMil, an herbal formulation,
can markedly decrease total, free and LDL cholesterol in a rabbit model of

hypercholesterolemia and in man via activity of the EO component of EuMil. The
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Pl ant powder from each conponent of EuMI| was extracted with

met hanol . A portion of the nethanol extract of each plant was el uted
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mechanism by which EuMil may lower blood level of cholesterol in addition to

inhibition of cholesterol biosynthesis and cholesterol uptake.

Example 5. Measurement of the effect of mevalonate on the intermediary steps in
30 cholesterol biosynthesis.
Previous studies have shown that the mechanism by which lovastatin inhibits
cholesterol biosynthesis involves the inhibition of HMG-CoA reductase activity and

this could be bypassed by feeding cells mevalonate [3]. To determine if the
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10Hz, H3), 4.08 (1H m H2), 4.34 (1H, dd, J = 11.7, 6.0 Hz, H 1),
4.37 (1H, dd, J = 11.7, 3.8 Hz, H1), 7.19 (2H, s, galloyl).
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d J=1.9 H, H5), 5.56 (1H, d, J = 1.9 Hz, H2), 7.28 (2H, s

l oyl). Mucic acid 1,4-lactone 5-gallate (9): colourless paste; R

gal
4.9 mm ﬁ%ll\/%;[a%pléé ﬁf?fect éﬂ&t%%&npmdﬁl‘dﬁ &bRGtrdl vty Athedid tha dd, J =
8.8, 8.7 Hz, 3), H, under

cholesterol mass

Next, the effect of the active compounds shown in Figure 1 and Table 1 on
cholesterol biosynthesis was examined. Figure 8 shows that several fractions derived
from EO exhibited a dose-dependent (over a range of 5 pg/ml to 0.31 pg/mi) decrease

20  in cholesterol biosynthesis.

Next, the effect of the active compounds shown in Figure 1 and Table 1 on
cholesterol mass was examined. As shown in Figure 9, several active fractions
derived from EO extract markedly inhibited the cellular mass of cholesterol in
ASMC.

25
Example 7. Effect of active fractions on cholesterol efflux and cholesterol uptake,

Next, experiments were performed to examine if the active fractions had an
effect on cholesterol efflux and uptake. Several of active fractions significantly
increased the efflux of cholesterol from cultured H-ASMC, as shown in Figure 10.

30  Forexample, fractions 152, 119V, 137B and 139D markedly induced the efflux of
cholesterol from cells. Gallic acid also was effective in inducing cholesterol efflux,

Lovastatin was not effective in inhibition of cholesterol uptake in H-ASMC.,
However, many active fractions were fonnd to inhibit the uptake of cholesterol, as

shown in Figure 11.
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chow) and EuMphwRlidBieh@tiowas sinmilar up to four nonths.

expected, nost of the increase in cholesterol in rabbits fed a hi gh

fat and chol est er dYtucis eqid peesitsedesioatives aerl gallidacy] WSRO RRFeALHET tﬂgﬁ

evel i n contaon il tmeny ERRbLE Hle b L AIRE O ARG ER! Fiftie 7
si m | ar. BFoldndwolygmidettreheddkuagt {IBgurt o). ffbunesrrbrwahspnﬂrhmdpbfaﬁmnd el
Feedi ng. T abbi CooRIT Rl CPRy BLbmalRT ol PoiphGif Ragpd & Wpouna
exper i ment at i DG 1¢i(6). Mat reat dfahe friniops g@ﬁpedl ae\mlshmedtaraogw@emm@s m/z
significantly as conpared to

ont r ol npl e 3, Effect uM |
on chol est er of32 tﬁf)Eon%gﬁﬁleé’Qtt%ﬁ%WaPY‘?S@f gellic F‘H"é%“aéhﬁd ROBFi S’ﬂﬁf‘br‘%st ‘chh‘ssed

llevel s in hurﬁﬁev@&s? el Paallate @) iNSX bt FRX RBIEABIH IS ABR®ioR Witk @FhnOL I THeN
human subj ects to detefnine the effect of EUM| on chol esterol, LDL,

chol est erdl teholgstyied kiveeiag aetivitasbowip by thstinitial Hobpatide of hascryde D edant

go nducted in GQ(WHPIH wal' BhEG % ﬁl@&%ﬁg@éf MR a3RAuhE %Péﬁ?ic aS DM atillesF QUr €

attached to glucose. The latter part showed peaks that correspond to higher molecular
weight gallotans present in considerably lower amounts; therefore, polyamide
treatment is not an enrichment efficient step as the many of the compounds of interest,
30  especially the mucic acid derivatives, are lost during the process.
The studies presented herein demonstrate that the hypocholesterlemic activity
in EuMil resides predominantly with its EO component. The results show that the
hypocholesterolemic active compounds are derivatives of gallate ester of mucic acid

(7, 8 and 9), glucose (4, 5 and 6) and glycerol (3), gallc acid (1) and methyl gallate

-54 -



15 reveal ed the follow ng. After 2 weeks of oral intake of EuM |
(daily 500 ng) the levels of total cholesterol, triglycerides, LDL

VLDL decr ease@aSdr@fiyi amid y) dependm gT(B]?th!: QMPJCHQP; pltolé\éliuﬁhr FhatDEEOseRY
apol i poproteins apol’i poprotein éh al so decreased marke y
el

| nt er est i ngl ycultufsd apgigemogth r@lﬁélmills I&ﬁeaé f tha aefsicsompeings jagver

I t -
P11 P nor eagicAPisBTbubrtsy ORMREH LPHBLEn R bORL R \RaINREHELE |
and its naj orchalestomi blon:glﬂﬁdlsemhlbltim of hmld:ﬁtamlwptdkesnc‘ssub{seqmbmlchslbacml
As shown i.n Fi decr ased e bIOS
of 28chol ot eV (Hiar %3 BarTRE e FenEGHA B B g o Crdiple”

esters (- SO%amamaﬁgdmIﬂcb 60 B o. seivla a@ ﬁﬁicrca@ltestmﬁreuﬁl@a@ﬁnseous
extracts of 0. Sanctum (JH 1 crude) ?JH—Z crude), W _somifera

(JH3 crude) and ﬁfml?se’(‘tﬁﬁhﬁe’ér@ﬂ@)oW&?ﬁg slional sRBPGIiRgPB RSP not

i nhi bit chol E‘c%hm%ﬁ’ﬁds%%hfé@%laﬁgdlﬁteﬁﬁﬁ@n(eﬁbcg‘éh%elﬂarohf@%\ﬁ%d aﬁd’de’s'f@ of
these herbs significantly inhrbited cholesteryl” ester synthesis.

Pol yani de 30 Wils e ths atharsomppody fidrmiothavarid amefefiorh Lavastagnweiwsed
extracts of Wg'ogﬁ%’cd 9] :ﬂ?&ugﬁlut AR G0k ?ﬂs@@f& ntoPEPJ{FﬁStB 'nhhl_';lP%e%l

fractions were ecte to C based assay resu
present ed herlmlrfeldemn &, atost oftihd acEmh/bdnmpmndam B@lard ot mxiatol FHASM@EN

mar kedl y decrgase total ., free and .LDL chol est.erol. ra del
oF hyper chol GO PSRt MR TR PuDHL oA 69 Yo AEnER S abhent
of EuM | . Theordd@thande prxshilaitesar cbldt (dithint ShowaY. Sidhgrédnent Witk eelcailn
exanpl es, a conplete reversal. The results indicate that

hypochol est erb@peshstays shawpheyein thaedpmansiraied e inhilition of th’]§3ttE®1 Bigrpdisist

and | astlyy, thachyehehass a{e@hmt&o@ﬁ{a&s\ﬁﬁ t}?e%r&@l'é rm afssiﬁ‘eah&éd' c%q'lp'alréd EO
are derivativeés of gL;IIate ester of mucic acid (7, 9), glucose

(4, 5 and 6) tapentsylly st @ﬁVC(EQ)EiCtl\@eﬂﬂctl@nsalcﬁlﬁiaﬂ(@d@nhetwéthwIlovgahﬂllatne
(2a) or ethyl upon the extraction procedure.
Pr evi ous stu ?‘g%]{%%glegﬁsokgﬂgﬁnﬁng feedi ng a diet high in fat and
chol esterol i nducdse netivkedmhyypes lqvmezﬂscmiohslieml teabiltivt sscomBblinasion eﬁul ts

ted h t th t t udj e,
B tor 2 mont R DPBLERAG PR e B ght poecto Srion ol MR i o

there wagpa msigsthesis)aiheiaten dfithelBObOBHREIR) anu/rsmfsbqueﬂcma:s@ﬁbl effluk. f ol d
after 3 nonths. Mpst of this could be attributed to an increase in
LDL In fact, several active fractions were as good or better then lovastatin in
Iowering cholesterol level in human ASMC. The results described herein show that
several active compounds markedly inhibit the uptake of cholesterol, in particular,
methyl gallate (2a). DGG16 (6), GG6 (5) and mucic acid gallate derivatives 7, 8 and 9
25  were all effective in decreasing cholesterol level in human ASMC. On the other hand,
gallate derivatives of mucic acid, methyl gallate and gallate were also very effective
in stimulating the efflux of cholesterol from these cells. Previous extensive studies
have elaborated the role of ABC-AL1 transporters and sterol binding and sterol
receptor binding genes/proteins in regulating cholesterol efflux and uptake of
30  cholesterol [7]. It is also well known that the lipid metabolizing genes such as
apolipoprotein E {(apoE), apolipoprotein B (apoB), cholesteryl ester transporter
protein (CETP) and the LDL receptor (LDLR) are targeted by cholesterol lowering

drugs such a statins. The results presented herein demonstrate that the active

compounds from EO recruits multiple mechanisms in their actions as
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chol esterol. However, the level of triglyceride remained within the
normal range throughout the 3-4 nonths of experinentation in the

EuM | I fat andyypbeoRsteRslothicla@hts, aRbkd the stalid, Fﬁi’ﬂiﬁ LB trodlb S8tiosadanOeffdch
t he present stud was that in rabbits fed EuM

15hyper chol esaf&hinshifsaelpted naadisinl PRt alyoansy Ry 6@%\% waedugingbplsstewd (¥
fat fed rabbits. Eﬁﬁ%&éﬁt sfr@cgm $i3s S%HMn 'tha@ rPﬁSM@b@gP Ege@m iRABasdl Gh 0t

alter plasma chol estero triglyceride levels. Prelimnary studies
in two norrrals1muasmtlnseﬂmjcet¢1@l®®mn§ﬁlrmwlﬂﬂmt(45héVQ:%iFP5Qh$pItV¢@ﬁlablﬁl 500

ng of EuM 15 d [ ed I t
I i popr ot elgn ;&@5 %@gﬁ n?hkb C(laurcg g&tlgduc%gﬂéoﬁ?%%g eg%?iﬁvglgﬁhf . the
| evel of two }aaahiﬂe[rydgemwstddmmnggﬁsed Kigiit (me «f.theapedhapioms by eihichEMiL
Lp(a)) al so were decrease

The une e ted observati
i ncrease in tRECERASesEFol gﬁd’ l“ﬁESH‘r"B itatipn Ofiigld eﬁtﬁ’d’g%‘[\,\%sﬁ apwellpy
maj Or prot ei NeyGREPAN M syfthBiid) hvldsﬁtsahy ¥ighifR@RleOft&ionSri@Rebriak a8l @
critical role in "reversé cholesterol transport” by way of

facilitating the efflux of chol esterol from peripheral tissues and

transportjng M@&%p?ﬁkhﬁq ofidle | iver. These 25 prelimnary

observati ons ‘sugges esterol efflux as a beneficial biochem cal
mechani sm by @é#lsch EuM | may | ower bl ood | evel of cholesterol in

addition to inhibition of.chol ster

upt ake. Exarrpl% gt AOIC Sﬁ‘?oé’ g Ceﬁﬁ@%fwglf%ﬁ%\f}%ggk% e@%n "Fhe
i nternedi ary (Wapgs/ille, Mo ollleshtaicals vkbh@pmdiabﬁ’sﬁ&n Sigma CRingival @lesnpany

st udi es have shown that the mec i ich | stati Its
chol est er ol HObdPhRISHMED SBHATHIY @C{igb Eﬁ Dt”l“dr{?%(‘?]a %&A‘g&]@gﬂﬂl}i@
activity gnd \Lé}b ?m‘éﬁé&le&iﬁgﬁl &M&@&%@%f&yabfs@@djoﬂ@a@}edsk LRy M@NELR [ 3] .

To determne i f hypochol est erol em ¢ nol ecul ghl ved from EuM |
al so recruit speeﬂqenmeﬂen Mew@m@mgfﬁphymhtﬁ iligh g@f60 Bihagpasy glere

synt hesi s the |ﬂ1f1 OF(MAIJ;%F%M}@C& @@F@m}:{gt ed. Cells were

i ncubated wt out neva and the incorporation of
[ 14C] acetate into various net abol ites in the biosynthetic pathway

| eadi ng to chgl est erol 5synt hesis was neasured. Briefly, the

r adi ol abel edhﬁ?@i@?d&?lﬁﬁé}gﬂzﬁfgrom cells were dried in nitrogen and
subj ect et 0 sapo rmlfyllﬁazuélojf BusAinkerBal Sorrulatibn IYeokibifean @. danatunadnd EO
et hanol . Fol | owi ng L ney .on for 2 h at 95qQC t he les were .
extracted wi t‘ﬁeldi’lé’c"ﬂ?ﬂ éft ign Hergs H’é‘?&?a“%sgé@‘w’?‘hi’%&?ﬂﬁﬁt‘}ﬁ“m?ﬂ%
extracts wer egiMg Bném@ingféhﬁdtst(p nfdRl Grebtsdifiglvee 7 ENS%aIMS O iaGateafd cell-
(1:5 by volune) as an eluent and each plate was 10calibrated with

squal ene, | arlwsedeasety, and damedisteliysahalterpsrrestierol . Fol | owi ng

devel opnent, the plates were dried in air and subjected to

aut or adi ography. Finally, the gel areas corresponding to various

met abol | tEs vitrepasationpé dxidimd LI smtits chargctegzationed by scintillation
spectronetry Human plasma low density lipoproteins (d 1.022-1.063 g/ml) were prepared
from the plasma of normalipidemic controls. This LDL was subjected to oxidation

with 10 uM CuSO4 and characterized as described earlier [12].

30 Incubation of cells with EuMil/ingredient fractions
H-ASMC (x 10°) were seeded in plastic 6-well trays and grown in smooth
muscle cells medium-2 (Cambrex). Incubation was pursued in a water-jacketed
incubator with 5% CO2 and 95% air. After the cells reached confluence medium was

replaced by plain serum-free medium. Following incubation for 24 h fresh medium,
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15 Exanple 6. Effect of active conpounds on chol esterol biosynthesis
and chol esterol nass. Next, the effect of the active conpounds

shown in Fi gufp eﬁ/xﬂl&-ffﬁﬂ'aﬁd Yarffhs GOBLIGFEER] soﬂibﬁ%&‘hf@? DMISQ were

exam ned. Figure ™8 shows that several fractions derive
exhi bited a dwded gepethdentre (rubatedwithiyestasin 80 pdDrserved a0a Bdsitiegbnigl

decrease 20i nmég%léﬁgfn%rn%[ bi osynt hesi s. Next, the effect of the

active conpoun own1'h Figure 1 and Table 1 on chol esterol nass
was exam ned. As shown in Figure 9, several active fractions derived

from EO extract .nar kedl y. i nhibited e cel lLul ar mass of chol esterol
in ASMC. 25 g‘?ﬂ’bﬁsé‘“ .a“é'fYF’éeleB‘fis ’&‘ipwrﬂe&&i ons on chol esterol

ef fl ux and chol estimoketidakiec Migedabbi®XReidntRMO Wi furbRké R d 1641
examine if the active fractions had an effect on chol esterol effl ux

and upt ake Seyppligr at hoysed ipa staridedeqreficesnignil facilities foy 2 hdays aseitot he

ef fl of ch - fr 3 ' o i : - .30
For exanpl o fPaLfRiich RIS B Eabuiethe o BRpdoueie Bt Bl dhidPaiee
ef fl ux of chdbedtemohths.ribnscordre:sy) a@dibktichowrh)dhaw phuswadMibflf gotkigwebown

i nduci n hol erol .efflux, . L tin, W n fective.,in
it bi 10 af o REPEE AR e Sosonyron OSSR AR RS 15 S0 By ol

fractions wer(e2% ohdlestdrol. Anbhd) o, tilnee sl fakuemoith dhelEs ks Rbbitsasers bRAN
in Figure 11.. Exanple 8 _ Crude versus pol yam de jreated extract
i b

Previ ous AyurleGREuSEa; BanHaaS 1 epigteins gL RELpergdsakated by

M xtures exenrfidcBlifugdfidie The 1edeldf SNE1IELE il BydRARahd LH @818krol $hafiCce
EuM | is nade up of a m xture of 5 EQ W sonnifera and 0. sanctum

- (Wi th Aspar aguasyre¢ enployias seadiréizeddapqrptop; presdusss py they Jawa Hapkishbhipidur
effort f : i NEERak; aration exerted its
hypocho@?t e?lg#%ﬁ%ggwg?%ﬁd}lﬁﬁlfaﬂs@ner gl:;)glélflg{n%gnner or whether the
~activity was confined to only one of the above herbal ingredients.

Since the cryde extracts fromEuM.l. and the herbal preparations above
contai ned | a MRS wid SO oRE by poBFeRs Bf BN and che

i ndi vi dual pl ant s Fuging bpadseth iermughl M0t yaidndeot mal fenAlY &ap Mayyred Fd
tannins, It s, found. that only the BO and EuM | extracts markedl

i nhi bi ted ch&iesy %fﬂlpééwﬁilggéviewsc@}qy—tm 390 g il pFERMAGRRY for fwo
Next, it 2pas viekd rkbut 8ny ekrabsdi®ndiBIb6d AL bWBRMnti Afte CEUME
extract and the polyam de treated extract. The 25% et hanol extract

(115 ng) was censyedon fr durgeks and lipid and lipoprotein levels were measured.

Cell-based assay:
The cell-based assay was used follow the activity during isolation of the EQ
25  fruoit powder active principles. The active components were polar in nature and a C-18
HPLC column designed specifically for the isolation of polar compounds was used.
The active compounds, which were isolated using preparative HPLC (see Fig. 9 for
representative chromatogramy), were gallic acid (1), methyl gallate (2a)/ethyl gallate
(2b) depending on the extraction solvent used, glycerol-1-gallate (3), glucose-1-
30  gallate (GG1) (4), glucose-6-gallate (GGO6) (5), glucose-1,6-digallate (DGG16) (6),
mucic acid-2-gallate (7), methyl mucic acid-2-gallate (8) and mucic acid 1,4-lactone

5-gallate (9).
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15 polyam de with 100 ml each of the follow ng solvents: 25% 50% and
TO0% et hanol in water. The fractions were conbi ned (35 ng) and

anal ysed by Hilk&susbieht éfsel pooltferatiorri gure 12. Micic acid and its
derivatives and gallic_ acid were n . sent fter t | yam de
treatnent by corrpfroelot’vﬁhg%‘?ﬂbéﬂ%{t@b?%ttg" fang g lllthHeLlSﬁf“I?(gCt (Fi gure

7) 20 and pol yauni 1&&1&%%1@%&&&{%{3}9&%&1% @%)C]/ﬂih'v&as&t@&édhﬁ oBeell
confirmed by M5 and NM experinents raction showed a mass of mz

484 whi ch is dishyepnd/menbation Fondinngsbion hpET ol Negs, themigls waigtwashediand the

cor r esponded 1o fediorbr CARMGHIRTTINNRS Soflurt dnidfind WBlilaton

di scussed pr especusheny [é2hFhe qm Wai ealduRiogd dssipatﬁwali tAlf catpbnmemtaﬂedhdal Nemg
e o v e dhesS GURESLE B G BAPRH h Lrshe

by the initia

t he presence of enriched amounts of gallic acid deiivatives attached
to glucose. The latter part showed peaks that correspond to higher
nol ecul ar wei MRasugemensof 3RoPIOsisent i n consi derably | ower amounts;
theref orey pol yam gdevier@abiBidre sk&d&Pdn AQ118BECHBNIipe hid bt @fAled$h BR as

t he many of t he corrpounds of interest, 30eSpecially the nucic acid
derivatives, mewmn¢cgabsengarof WQIVﬂIﬁl@Cm@éE@, lovastatinTeve LEX fgi 24%h. &eélseﬁteed

her e oS At ol (o YREEETABE P GBS G
t he hypochol exsztshecblhammneaommqﬂloqﬂimdmffdsdanlmec{pﬂlmtand!elsnedfat gabCalNext

ester of mucic.acid (.7,,8. ). gl.ucose (4. 5 an ) an |.ycerol
()< gai 1 o acel e sift wisf AAPTYS PapaRae A pherdiBicls fhydRhadiaf Sogon
dependi ngi N dnf@uext waebisamiRa 6¢ adoiegendnticsdstshyqZeids ARGvaubI)ur ed
aortic snmooth nuscle cells reveal that the active conpounds | ower
chol esterol level by a conbination of biochem cal nechani sns such as

i nhi bition OfM%H&L-&ﬁE]ﬂr@ch&'eﬁaﬂi'Eﬂﬁ%' s, inhibition of chol esterol
upt ake and subsequent chol esterol 5eff| ux. The studies indicate that

t he active conpourdischaleareloiihaystudiesngnt contipernt selts wiese Fbaled math [8iAl-i ke
the statins, ct118 eS(Ero) & tfzf I h%(»?&%ﬁ z{nﬁzx#c%gﬁlec?f& 4 ﬂ%ﬂwﬁe héa‘ﬁaﬂfa%ﬁ&ﬁtlﬁd

herein, the b|o ogi ca I ona udi es usi ng e active compounds
r eveal ed 2thatsegail-frat BMIR nanlivet. fremnmge ef@bk was odleflaedby arbtractohg the

apopt osi s . many of t not ave the s

FToct: Lovadrdbrdiadeidte atcaeat SR e AebntGitornl Sibhatetener
studi es and ainsQ@cdpkdt, iiﬂtthélﬂﬂetafngtt& defld B the 66h bf PEeAdid R dcRnts id hds ,
nost of the active co onents in EO are not toxic to HASMC. Sim | ar

observation vBIivE@ES RS ¢4 fRGHM unbi lical vein endothelial cells and
normal human proxi mal tubular cells (data not shown). In agreenent
with the cell based assays shown herein that denonstrated the

i nhi biti d¥ ofDeterynisgtion of chiplesteyoltuptalies 15by active conponents, the

chol esterol mass ISR SuiEk bonAg, AIAAIEAGECCAMPALAtL HbORLI A -

In fact, several active fractions were as

| ovast ati n i reehumwire DYIEN dbekt e iNakt, Iﬁes&e:hedmmHHASNﬂchd[b@eiab(ﬁi WOml) plus

conpounds | 0\/\%{1898 hCel Oall %S&Scﬁu%'ds *lwgl\éealddecy Fgllowmg incu at1on f01f24 hand 48 h,
[3H]cholesterol taken up by cell was measured by solubilization in 1 M NaOH and

30 radioactivity measured.
Measurement of the level of cholesterol

Following treatment cells were extracted with hexane-isopropanol 3:2 by

volume as described above. The pooled extracts were dried in a stream of nitrogen
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bi ochem cal mechani sns including, but not limted to, inhibition of
chol esterol 20bi osynthesis, inhibition of chol esterol uptake and

subsequent chglieabijesed todhdakit¥ment of totdlhblefbro] HBNAKAL aRRbleMErof KiCt i ONS
were as good or hetter then |ovastatin in |owering chol esterol |evel

in human ASMCWARP dhemisalssV de withichelesterak asithe sianeard: e ddewes expreseadage

conpounds mar pt ake of cholesterol, in particular,
nmet hyl gal | at %Ye)sfe%rég%b;?edﬂ% (5) and nucic acid gallate
derivatives 7, 8 and 9 25 were all effective in decreasing

chol ester i ASMC. . On the.at he gal l ate

deri vat i vg o@"?ﬁh‘E‘i"B‘"&d’?ﬁ?‘“ﬁﬁi’F"H{/P‘OE;%{FF%{‘{%“5H[§“'§f§|CP';H e were also very
effective in stimgeit weg ikidael iithane ivitbal astBr ehd EiMinitdresentcald s.
Previ ous extensive studies have el aborated the role of ABC- Al

transporters [ANdR6HUE 6} Hbi/MbiZAG- DKt Sicdra WasEaIsV et s Refnakryers were

genes/ prot ei r\§ash&i t'hf‘eglﬁln‘fgs ‘vﬁﬁh Pi&f!P'C%ﬁsi ﬁé19|ext‘?§cftédbk%1t}ﬁﬁlﬁahﬁ?§s%b Rpiol (3: 2 by
30chol esterol [7]. is also well known that the |ipid netaboli zi ng

genes such as ﬁg&pmbtaérqweemage@e Thpertiagtprest peokedin @laspBpes and
hol est T
chol est eryj §§J§§1§plgéﬁﬂép dgé g{o Fﬂn&v?ééi% L) %‘ih‘?)ﬁ E:Iem.h%sa &aRb Qe he

(LDLR) are t by ¢ r ugs at i ns.
resul ts preseantetd Shlﬁbldlﬂﬂpl@mrtﬁd tletiecubh@d otzdsrelghcmlopm doyeay echser (2 ol

BO recruits nultl chani i thelr actions

ypochol est erdiafife g a et e ek dns sty ftnh S witzed feprgiebion
ant i oxi dant eﬁéae.g*em@.it uERe BTA pilotein Ss@t I €l(Praeel, Robibrdplignt al so may
play a role in reducing . chol esterol In a recent study it was

shown that in ASMED a&gﬁ%é@é% @&ﬂlaewef‘fr&wéa%waami né‘l‘?ﬁﬁ‘é:srﬁ‘ét‘ﬁpﬁ“qeéd%ced

chol est erpyl %ﬁto%foﬁl?ﬁ{ém&h@lt@qrby(\%@me)\ﬁﬁd Qﬂp‘ﬁ@d 99§@ﬂ*ﬁ@ ﬁl%tgel ate, ASMC
EuM | mar kedls% reduced ox-LDL i'nduced cholesteryl ester levels. The

prelimnary i ﬂndﬂltdrSQIU§Puﬁﬁfé§01§Uglgbm@dletlhdlﬂleolnéll‘dfimt fatly peid hechi sns by

uhi ch BUM 1 [8uGes 6baL 1A Ay S8l DRI ORY Bl T LI R!

chol est erol synt IS as a8 oh est I Synt Nest S wi t hout
any signifi cain?ele;ieﬂemhemneterth@ay@emcme{% éS"éIby Vﬂ:Iihn‘MEthﬁidmr@rddvelopment
Mat erial s Cel aqrtic Smo

purchased fr (ﬁFﬁ RARHPER d?‘g\%frk@r meixp(ése mn Af‘lf Fl&’hgjr‘rlzc%a % AS%{@C “Rttet

pur chaseqof r ape SngreerCheriopad, (ONPRNY (a&ls wekirBersdddh iodirzHlapbiy d di ne
(5-10 Cl/rrrmlgi and_ [ 14C] acet ate (.50- 60 nCi /muol ) 15 were purchased
from Anmeri caddargs @F %@P%?P @dﬂ%&ﬂ?al(@t‘“al tigidh %Ole%’éﬁ‘ SPegie§hCRle¥sesr mance

thin layer CQBH%E&Qﬁ@WOEEt@M%e&%HaF&?Mﬂqhdl@%v\fltm% FRLreiRE R
purchased from Fisher Scientific (Pittsburgh, PA).” EuM| and pl gnt

mat eri al 20DBeclosmlequidscimiiotion ﬂ?@ﬂb@metmoThm«lleaa W@swexmvswmmcf’@napel g

sanctum and :1:32%' it '%egpgo\ékcqsgq Bc%fl1$d?9icﬁ@§'mcpﬁ% 1hg1ﬁbezl e'&%lh%&& zed It,DL z’VilS

Sahar anpur, on o s |ngre I'én
g/ ml) wete dbssderadedt 100%1(20B54)DNBEx pearimmtad valherincelld rdasededthassay and

| medi at el ﬁml/mgle 1en8rp?1%abl;cla'<{iée(aq;DL were expressed as a percentage of the control.

All assays were conducted in triplicate.

The present invention has been described in detail, including the preferred

30 embodiments thereof. However, it will be appreciated that those skilled in the art,
upon consideration of the present disclosure, may make modifications and/or
improvements of this invention and still be within the scope and spirit of this

invention as set forth in the following claims.
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25 Preparation of oxidized LDL and its characterization Human

pl asma | ow density lipoproteins (d 1.022-1 063 g/ nl) were prepared
fromthe plasm OfAlﬂplﬁHTﬁhmcﬂibdﬁdszﬁerﬁﬁﬁ&fdnﬁﬁn& cii®l irsthisRipphasios mej ect ed to
oxidation with 10 M CuSO4 and characte |2ﬁd as des&rlbed ear| i

[12]. 30 | ncua%&m@ﬁte%%%ﬁqegcevw}wuﬁamqts/ Ok gt ByPaTeE 9 Sé?fp%ﬁ%e%a%

(x 105) were seedad i ba&sﬁ&l Rpiehd doEﬁn'a}é’rﬁ vetidls Gh@WRinhIly SHBREN By
muscl e cells nmedium 2 (Canbrex). "I ncubation was pursued in a

wat er - j acket elieir pitation b raridus refgeseom thisdloggnsm Applisitedo pefadmi|any
reached canfl yence nedi was. repnhac in serumfree nedi um
Fol I owi ng |néﬁ§éPﬁ%g§%8$&%§aﬁu%§R ﬁ”ﬁgépﬁﬁﬁ"ﬁlloo pg/ mL ox-LDL and
various herbal fractions solubilized in 12. 5% DMSO were added. Cells
that were incubated with Iovastatin (10 pM served as a positive
control in all experinents. 5 Rabbits and analysis of |ipids and

| i poproteins New Zeal and white male rabbits (2 nonths old) were
purchased froma | ocal supplier and housed in a sterile/germfree
animal facilities for 2-3 days prior to experinmentation. Rabbits (5

| bs each), three in each group were fed the followi ng diet for four
nont hs. These were: a) a rabbit chow, b) chow plus EuMI (1 gm kg
chow); 10 EuM| plus fat (14% coconut oil and 0. 2% chol esterol) and
d) 14% coconut oil and 0.2% chol esterol. At one, two, three and four
month intervals, the rabbits were bl ed by veni puncture. Plasnma was
prepared and |ipoproteins (LDL) were isolated by ultracentrifugation.
The | evel of cholesterol, triglycerides and LDL chol esterol was
measur ed enpl oyi ng standardi zed | aboratory procedures at the Johns
Hopki ns Li pid 15and Li poprotein Laboratory using NCEP gui delines.
Human subj ects and anal ysis of |ipids and |ipoproteins Fasti ng
bl ood fromone normal nale and one normal femal e was anal yzed for the
| evel s of lipids and |lipoproteins. They took one 500 ng pill of EuM I
daily for two 20 weeks without any dietary restrictions. Blood was
drawn before and after EuM| consunption for 2 weeks and |ipid and

| i poprotein | evels were neasured. Cell-based assay:
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The cel | -based assay was used follow the activity during isolation of
the EO 25fruit powder active principles. The active conponents were
polar in nature and a C 18 HPLC col um desi gned specifically for the
i sol ati on of polar conpounds was used. The active conpounds, which
were isolated using preparative HPLC (see Fig. 9 for representative
chr omat ogR&Hrencgere gallic acid (1), net hyI gal late (2a)/ethyl

gal l ate (2bp, a‘é@ﬂ?%ﬂﬁe@r‘s AGidslit %hlgﬁ 1?( Cﬁ‘ﬁg?m%ians. AsiaJ Clin

gl ycerol -I-gallate ('3), glucodse-i- _
gl ygo;e 6C|gm1¢1a19§8(t@ﬁ4(5) gl ucose- 1, 6-di gal late (DGGL6) (6), mém c
aci d- 2-ga

W e G s S

Fol | ow ngidmeldsari4dn for 18 h with and wi thout ox-LDL and

96 wel P GYENER I ror ARl So bRt 1 i 1o ibelis b bRt ¢ e

cel I's wer pigsaehRRGaREHID e mﬁomgr@lzqe 1250.[ 3H t hym di ne i nt o DNA
was neasured errpl oying scintillati onppgectromatry [12 The data was

cal cul at et Besthassrathyed.|Quing Mg Relsy Carzan T steirtiese xBrigaivd as a
per cent agﬁwﬁfﬁfehﬂﬁl &%Ettarv%ly e déﬁﬁty(l?p%g}o?elh %%ﬁ&ﬁgle tf3n0% Q{:ruﬁhﬁgﬂte)s-

Measur enent of apoptosis "'10ASMC wer e seede on ster
cover sl i pul fomd cnlhécutmatl@d Athﬁlosm‘@lqwse@éﬁ(%ﬁ%%nce of active fractl ons

of EO, lo X

et hanol - a@?. C rg}:zle%P aé ﬁ)L"D eq{e'q%ﬁlowe)nng? Mﬂ'ol:)*l\nl% 'te 5 Wétiﬁa o %lyp] 5P %eage
washed thTEeeSctan&hst Shmh@&pﬁmﬁ&ab&‘hﬂﬁ(ﬂ@ﬂLm&bt P94 §¥4: 738B)-1380 st or ed
at -200C.

jext. cel | r ai ned wi DAPI .
(4 6o a abrarepheas 5. GBSV Fts e Bl I G6Meb AR MA<FisiageRYY: Msiii 1.
nucl ei WepgkYidua Pier@flioR b f:ch’elﬁ)zh?ﬁ@zﬁ‘ﬂ&i@ea% ﬁft@ﬁﬁ@@atiﬁ%@hﬁcﬁ Witk overt
25). Measurenent of chol esterol efflux For ol esterol efflux studies

near conf hypsrrholeatprolemiaWest b aeatlandyCorpnpry Breveatiey HuteBeups SEnghy h,
washed, amgdllrggg eao{ qsp24 h with the herbal fractions in 20
ser umfree gl um Percentage efflux was cal cul ated by
subtracti hgY :mgé: Madlovaldlt)i P&elobutharsg YnUnesnbMa ik lrddistover BreavheD,

{201 0act | S (. RESFETS R O BGRSTLA] RSB 0
t he cel | Patawiy sriver X Receptor Ligands. J Biol Chem. 2006; 281 :27816-27826.
8. Rader DI, Pure E (2005) Lipoprotein, macrophage function, and atherosclerosis:
beyond the foam cell? Cell Metab. 1 :223-30
9. Muruganandam A V, Kumar V, Bhattacharya SK. Effect of poly herbal formuiation,
EuMil, on chronic stress-induced homeostatic perturbations in rats, Indian J Exp Biol.
2002; 40:1151-1160.
10. Bhattacharya A, Muruganandam A V, Kumar V, Bhattacharya SK. Effect of poly
herbal formulation, EuMil, on neurochemical perturbations induced by chronic stress,
Indian J Exp Biol. 2002; 40:1161-1163.
11. Chauhan SK, Singh BP, Tuago A, Agrawal S, Accelerated stability studies of a
polyherbal preparation (EuMil) capsule. Ind J Pharm Sei. 2000; 62: 181-184.
12. Nadkarni, A.K. (1976) In: Indian: Materia Medica 1954, revised edn. Bombay
Popular
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25 Determ nation of chol esterol uptake Confl uent cul ture of
human aortic snmooth nuscle cells were pre-incubated in serumfree
DVEM for 24 h. Next, fresh nedium and [3H chol esterol (5 uG/nml) plus
vari ous herbal conpounds were added. Foll ow ng incubation for 24 h
and 48 h, _[ 3H] chal e%t erol taken up by cell was neasured by

sol ubi | i zBE&R™ ROPPRY-NaOH and 30 radi oact i vi ty measured. Measurenent

of the |eyglyfhd&ohestsi&GL, Blumﬁaglmemear@a@maﬁusa@ diaswgs B
extracted with hexane- |sopropanol 3:2 by volunme as descrjbed above.

The pool eBhdlenthae {Epphetbeacene). oybgenerp ngql@apnl@fgaﬁ?ltap blsshandFYLUGHh] ect ed
to rreasurgmﬁg ha?rilvk?tl@bo%lﬁ 28Skerol mass using a cholesterol kit

(WAKO chem ca ol'esterol as the standard. The data was
expressed ltas:aﬂlgtocmo BeagteARS, %hlehﬁﬂlpx Wt ¥unes Ra\. Koiggigwertdet platts of the

chol est er ol hesi s |n C ted
with and %?Tlﬁkﬁft‘sﬁ/ag i e“aﬂ%? ulf%llﬁla?og%%yén?d thgﬁﬁlﬁ at(rl:ag’tﬂ:;/{{él %R?@
pCG/m, 2feh)199Negt225m3d] um was rem)ved the m)nol ayers wer e washed
three times wth PBS. Cells d ane L, sopr opanol
(35 by Voiskveram & anenon Euaaohis Saber st ETERERG SRPERRET e
pool ed i naﬁloaﬁélmt é&laeﬁy é‘ﬂﬂe 403 et @d thé A?!n%ﬁx Efe?@ﬁau@lf ofainbliza DEmAGEN

at mosphere. OH (1 mM) was ad 0 eac ube to solubilize

prot ei ns @ﬂ@iﬂt H@thﬂﬁ?ehﬂg&@@n %9@@{1911(}1!13 1ify open air. Next, water (2 nil)
was added é%ﬁo@ﬁ Saﬂ1pﬂflf @ﬁ élllﬁ?lﬁ% Stﬁc‘?lvgggﬁs%ﬂfeﬁm%ﬁﬁlbm%ﬁ@m@ﬂg Part T -

utilized 11 rotéi n“neasurenment using BCA protein assay kit (Pierce,
Rockf ord, Thé_¢he'ﬁhm}t otlahtidxigitide effeataet twomwélydm@d allp tagning.embdicanin A

ni t rogen, nde rof orm net hanol (2:1 by volune) and
appl i ed oﬁl‘ﬁB‘ﬁga’ ??d§;3é§4(f?f‘§ Standard sol utions of

chol ester ¢f, ,Nmﬁemhmda DITahiins fifd 161a&iil’d:ombalhﬁdy X Rihobaln @) chohést ady|
oleate (50 p each) al so were pplle th | at The pl ates were
devel oped>H¥f %ﬁé faﬁgceéquggl,lat%t(ggﬁqcécg(g ‘Efoflggg&??ef %@Oi’/lcﬂl 5®. 230 | owi ng
devel Op”efkbhn&lg‘ﬁnRi‘}ﬁ:h%a%rﬁllldms@;dﬂE‘6@LI65€”d exposed to an X-ray
filmfor 2-3 days at -800C. After 20 the filnms were devel oped, the

HPTLC pl aﬂ%s?ameBeNpkﬁ@r%éﬁShl@kal IOQPI}F@C%%&I%Oftttﬁ’lgea@rﬂnﬂﬂg)lbﬂ?g@n% Bt i on
i ndi vi Gel areas,

cor r espongﬁﬁémgga%ﬁ@{l er o eﬁ}?&ﬂ?ék‘%%‘); %%ggﬁ%ﬁg radi oactivity was

measur ed W%idago Bebllohﬂ«m . iNjshiiokadlc Tartniins| satl rdated paopauode LEXIVThelatan a

o, X SRR SRSt n Pl e ol s LOSSBIEL 9 o e
as 100% ( ppbhied. CherAlPha@xBEN (TekRbRl980aBWe863-20el | s treated with
20. Zhang YJ, Nagao T, Tanaka T, Yang CR, Okabe H, Kouno L. Antiproliferative
activity of the main constituents from Phyllanthus emblica. Biol Pharm Bull. 2004;
27:251-255.
21. Duan W, Yu Y, Zhang L. Antiatherogenic effects of Phyllanthus emblica associated
with corilagin and its analogue. Yakugaku Zasshi. 2005; 125:587-391.
22. Zhang YJ, Tanaka T, Yang CR, Kouno I. New phenolic constituents from the fruit
juice of Phyllanthus emblica. Chem Pharm Bull (Tokyo). 2001; 49:537-540.
23. Quinn MT, Parthasarathy S, Fong LG, Steinberg D. Oxidatively modified low density
lipoprotein: a potential role in recruitment and retention of monocyte/macrophages during

atherogenesis. Proc Natl A cad Sci USA. 1987; 84:2995-2998.
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EuM I /ingredients plus oxidized LDL were expressed as a percentage of
the control. Al assays were conducted in triplicate. The present

i nvention has been described in detail, including the preferred
30enbodi nents t hereof. However, it will be appreciated that those
skilled in the art, upon consi deration of the present disclaosure,

make modi £4-dBarnss A Neyal M, Fagelsie v Erapls 13, Heglef Rlersyases Bivgatsen | bg

within thars (E%l@A@nﬁthéﬁkélél%s&fba%'rr&chths%{bt DRRAaBSh, Bffard Qb dn@ the
fol | owi ng cl’al ns. publi cations and patent documents cited in

this appl gmlp&gﬁluaul@thmé%ﬁ?ij@m a488-28Y6.reference in their enti rety for

al'l pur pose %htaﬁmé\%q&]s %aﬁﬁg ug‘ﬁq 'ﬂhalg' q{l Kgﬂ@ ;deﬁﬁﬁtllatlgﬁl Bt ﬁﬂ:g%l)g J

pat ent docunen re’so in

vari ous redtﬁ/eempmenmntdnnﬁn:dlqwmmi lovﬁ\riﬁlsugapmmotdm (v - Iah[n)u’esmnyble
Sparti cul reference is art” their in I, Q). f.erences
P Enas B abify Staansdie s aiditan. Gvehiinyigalshy 2B 2oy g

| ndi ans. 2¢iEndy &l Compavicinab enHRA88HDL hdteddrol ardd toldebibse Ratiri-eegn PM
Maseri A. I nflammtion and at herosclerosis. Circul ation_ _2002;

105: 1135- thickgning g1 anigply aphymans an@p GiEFhofigor ifsPresarition S Batend|  (eds) .

The Met abggtigcaﬁ%ggz@gszgm%j ted Di sease. McGraw HiIl, New York,
1989, pp 1215-125 4. Parthasarathy S, Quinn M, Schvvenke DC, Carew

TE, St ei nBagnily AQAiRiedess/anditeshinigue & ¢levteferusehigh vlemsyty ligoprdegins W arld
| i popr ot ebzr&%tngt T Oglwéﬁogqjgﬁgmpcyt e recruitment and foam cel |

formati on osclerosis :398-404. 5. Random zed trial of
chol est er 28. TlacigM, |I-hgbaiimsn4%ifm1]ahmm RictdetieosfGasinlieastiacdiof Embica The

Scandi navi ast at | SurVLva (4S) Lancet  1994; 334: 1383
1380, | o PRSI R: & A BBEH e (Rt S P e e By PR Agerosts o
MacFar | angtmdlmmﬂplmgl d¢t7. Peaksngs CJ. Prevention of coronary heart
di sease with pravastatin_in nmen with hyperchol esterol em a._ \West of

Scot | and €bMgiskr M .Hagigk MY, dﬂlasﬁﬁiﬁﬂ@lﬁﬁﬁffmﬂﬂlﬁ@el ty apgbgprum ghajesterol
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| evel -rel &t/elctemteﬂela@&emrddbﬁiefﬁehe Suﬂ)_]eat.SUbj ect conpri sing

adm nistering to the subject an effective anobunt of one or nore
gallic acid derivatives, thereby preventing or treating an el evated
bl ood |'i ppd | exehetksal ot ﬁévé#.hﬁ afs@eaqa CHrRRtEbn i dbRcbatRi®iing 2. A
met hod for preventing or trea % | ammation in a subject

conpri si nefraisening fce&r: Agpiecs an ﬁf@célﬁ%jllé@!m ahowss granare galligpdd deriativesne or

ot Lanmat L GRC] R R i R U0 ent  ng or treat i ng

a stress response in a subject conpr|3|ng adnlnlsterlng to the

subj ect ap effectiv or erlvatlves
Chereby preverfe Mg oL R Epifioangifes IS rfinss ) A %bieel S B *.
The et hosingihiseeriyig ende odbj&k an effeclive ardountbLo1R 01 nidie gallieadd démfaﬁv@al lic
acid derivatives Is, admnistered as a nytraceutical. 5. The nethod
of any on@eEbY BIEXFIRE Pr tregjing RisEpssiterPPRSS 1B s SBRISStor e gal I i ¢ aci d
derivatives are selected fromthe group consisting of: nethyl

gall ate, ethyl gallate, glycerol-l-gallate, glucose-l-gallate (GGl),

gl ucose- 64-gal | Bicengitmmhyf anyppeefsdaims & - %v@atenla&éopm‘w,gaMeflé

act d-2- 03 yes bs dRiMlerdliC Ahbadelidlal at e, fucic acid 1.4 | actone
5-gallate, geraniin, corilagin, c acid, and n}dlgalllc acid
with mnor pdigallic acid. 6. The nethod of claim5, wherein the one

consi st 1 my of -TEaIRRY 45 o BRaBRa S SRERshL AT it SRy 4
g rrpgﬂ zg &’enralﬁmgpmmléc@ﬁ frofethP gitonpl célmrhtlﬁ.‘g)ﬁﬁmmﬂzl galfhteg:empg%url]idtd
Co%ound ékﬁce" i Egﬁﬁdgécqrsegg%ﬁﬁgg(}g) %ﬁ‘ﬂg’ﬁ%@;ﬁg&ﬂ?ﬁg&nd 7.

7. The m&1?ﬂﬁté{b(§¢ B9) Nndoic W‘?@«Q?aﬂat& hem@éhﬁyﬁﬁ@éﬁje @Jgﬁ)l%ﬁ'e IduRictheid 1,4-

| evel -rel ated di sease or_disor is selected fromthe group

consi st i ngctene S-gylkeEs. gpisnide sPalagigr thebilcoasdd, andrir-digalliqadid with yepor pangi na
pectoris, 4ishiPkgq. Netabolic syndrome, Al zheiner's disease, obesity,
di abet es, rt ritis, and inflammtory di seases. 8. A nethod of
reduci ng chol est er ol bi osynthesis in a subject conprising

6. The method of claim 3, wherein the one or more gallic acid derivatives are
selected from the group consisting of: Compound 4 + Compound 5 + Compound 2a,
Compound 4 + Compound 8 + Compound 2a, Compound 4 + Compound 5 + Compound
7, Compound 4 + Compound 2a, Compound 4 + Compound 2b, Compound 7 +
Compound 2b, Compound 5 + Compound 8, and Compound 5 + Compound 7.
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adm nistering an effective amount of one or nore gallic acid
derivatives, thereby reducing chol esterol biosynthesis in a subject.
9. A nethod of increasing the cellular efflux of cholesterol in a
subj ect conprising adm ni stering an effective anount of one or nore

gallic acid derjvatives, therehy increasin ceIIu ar fl ux of
chol esterdt inThe %‘E@P%Efc almlg % ﬁﬁ&ﬁ“’ &BP]tdll%e fﬂ@e‘i@ﬁaﬁ? ar

upt ake of di%Bﬂ'e?ﬁTs@lE&éd ﬁ@mahesgmh@sansfmﬁg)@ﬂ B} diéﬁl}ﬁdﬁﬂlﬁ]'&?&ﬁbdclbgos@snfatty
effective amobunt of one or nore gallic acid derivatives thereb%

i nhi bi ti ngiverhenging Heotosp stipkarstabplie pprdiosee Abtheinery disghjcehesity, fbetas,
met hod of ki bh&fﬁﬂmﬁﬁﬁmﬂﬁ&gﬁﬁépn of LDL conprising adm nistering an

ef fecti ve anounh oné or nore gallic acid derivatives, thereby
prevent| ng the oxidation of LDL. 12 The met hod of any one of clains

8 - erein no d deri atlve i S

adni n| st \e\ged aé Iﬁetﬁ(ﬂfﬁ%ﬁﬁ%ﬁﬂgc ri}f’leg y’ eﬁlétlrh%ﬁ'l\{) ‘éonnflp Ibsﬁeg of clains
8 - 11, V\/ﬁ@rhﬁllis&linlgfan@ffectﬁdé amn@t daht bemaeigdilidaciddetivabgs,alicetsel ect ed
fromthe group consisting net hyl gallate, ethyl gallate,

gl ycerol - I@E@QEFI&QI%Stf’I@]Im%ﬂg@eWS@’aﬂ”gieét (GG 1), glucose-6-gallate
(G36), glucose-1,6- digallate (DGGL6), mucic acid-2-gallate, 1-methyl
nucat e-2-gal late, nucic acid 1,4- |lactone 5-gallate, geraniin,

cori | agi n9. cheBirhethescofdnereasiherthelecialar pElus of eholistaolrin AGvbiprd Compiising

aci d. 14, T t I1ic
acid der.G%T¥€§% ngggﬁéggg%h&%%%P%ﬁ@gégéﬁ%kggﬁ??@??ﬁggg%gdggnpound
4 + Conpoimeeabing theeaimdandfl@aof Gotperodh dsubje@onpound 8 + Conpound 2a,
Compound 4 + Conmpound 5 + Conpound 7, Conpound 4 + Conpound 2a,
Compound 4 + Compound 2b, Conpound 7 + Conpound 2b, Conpound 5 +
Compound 8p. and hangpsmehibiting Gerebuachplake of bholddigolrhRokiealicompysione

of clains 1 - 14, wherein the at |east one gallic acid derivative is
present i ACEIRISHIBERR ofFYYE ABOURE ofORg Ok me@@aﬁﬁ acidfigrivagiygs. (RTRYd of

clai m 15, ;uhghifi Me tlRiAk aﬁél@fcw@tegﬁmmb?&td derivative is present
in an armunt from about E . 17. The nethod of any one of

clains 1 - further corrprl Si ng one or nore second agents. 18. The

her apeut | 2' Zlfmﬂﬂf nodfThhitaf I AR o BOE SRS PRI R o

t her apeut effecige ninoug of eheatreat efgnldlmatlhelelgvzmlupﬂ, denbiy prévaptingf the oxidation
|nh|b|torsfgé chol esterol netabolism inhibitors of triglyceride
synt hesi s? La bl ockers, diuretics, inhibitors of platelet
aggregati on, angi ogenesi s inhibitors angi ogenesis inhibitors,
arthritis nedication, toxins, antl-lnflanmator%l gents

12." The method of any one of claims § — 11, wherein the ofie or more gallic acid

derivatives is administered as a nutraceutical,

13.  The method of any one of claims 8 — 11, wherein the one or more gallic acid
derivatives are selected from the group consisting of: methyl gallate, ethyl gallate,
glycerol-1-gallate, glucose-1-gallate (GG1), glucose-6-gallate (GG6), glucose-1,6-
digallate (DGG16), mucic acid-2-gallate, 1-methyl mucate-2-gallate, mucic acid 1,4-
lactone 5-gallate, geraniin, corilagin, chebilc acid, and m-digallic acid with minor p-

digallic acid.
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20. The nethod of claim 18, wherein the therapeutic agent is attached
to the gallic acid derivative by a covalent |inkage. 21. The nethod
of claim 18, wherein the therapeutic agent is admnistered in
conbination with the one or nore gallic acid derivatives. 22. A
phar maceutical conposition for the treatnent or prevention of an

el evat ed Bf-oodThs petdod efdpiny B, stheigindhe engser rmreanlgéméﬁi%@#wﬁaﬁ ng one
or nore ¢ i i ivat.i: I i cald | e
exci pi ent %lédégi ﬁ%gle%igﬁrp n%%gﬁﬁcog?é%@%%gﬁﬁgﬁﬂgéﬁglsﬁ %&gg%%gr ein

t he gal | i Comppehdder Coatppwel § s Cdmppwel2af Compéui4 + Co@gourififer Compound

phat maceuti gal conposition aim 2 erein one or - nore

a1 1o acr qurEOTRR e find an G PuRt s R yPa b TR AL Fo: © et nyi
gal | ate, ebhybugiadt, abmpoddyeCompognld, ahdCoghsitaser Cogpdindtze (GGl),
gl ucose-6-gallate (0&), glucose-1,6-digallate (DGGL6), nucic
acid-2-gallate, 1-methyl nucate-2-gallate, nucic acid 1, 4-|actone 5-
gal l ate, g@eranidimehod bt zﬁlg'o'ﬂe of O&Rs! 1C ACHHereRNEe A1ElsOG el daflicagiqd Wi th
m nor p-digallic acid. 25. The pharmaceutical conposition of claim
22, conpr igivagvels eonbitintl ynowt frga abpet Wated- Y& mgat i ves sel ected from
the group consisting of: Conmpound 4 + Conpound 5 + Conpound 2a,
Compound 4 + Conpound 8 + Conpound 2a, Conpound 4 + Conpound 5 +
Conpound 76. Cofpouettiodiofici@onido whelreRahe Sdegsoamedzallicacidatepioativel ifresent
Compound 7 + Compound 2b np d 5 + Conpound 8, and Conpound 5 +
Conpound 72" %%%ﬁ%“é%%é&?’?r%aﬁgu aim 22, wherein the at |east
one gallic acid derivative is present in an anount from about 10ng -
500 ng. 27. The conposition of claim26, wherein the at |east one
gal lic acit deFhemetheadofayopeeksitimsd -df, BrbeEHAOMIFisHE QROS mAHEFoNd 200
ng. 28. Jhgconposition of claim22, further conprising a one or
nore second agents. 29. The conposition of claim28, wherein the one
or nore second agents is a therapeutic agent. 30. The conposition
of claim 29, rei .het - f roup
consi sti nggg'of %fenrﬁ%tﬁ?c% %r%g%‘el 72%5#%@3 %f%]%%ﬁré#oz %ﬁ%gngﬁg% ﬁtrsl F\S{zgelﬁ%ltgp %Jt%f
triglyceragtet.synthesis, beta blockers, diuretics, inhibitors of

pl at el et aggregati on, angiogenesis inhibitors, arthritis nedication,
toxins, anti-inflamuatory agents. 31. The conposition of claim 29,
wherein te tEfcapbéd 6 BRGNS, tvherdittiRChedpd ic taent §adeleb@d @@htkhe group
derivative by a covalent |inkage. 32. The conposition of an¥ one of
clai e 2200nsiine HhBRETRrsat Eh ETpRLT Rt Ts PRPH of e Bat i s B e ge
form sel %&ﬁoéﬁe%ﬁ?&ic&ﬁ%ﬁit&@Bﬁﬁl%leﬂggtg%f aflon, BRAGnPAPRRIHibARN
tablet, pill, gel, capsule, suspension at‘();l et, lTquid, solution,

pat ch, agu@ngenesiminkibigms perles medieationglexinggatidntlanyadtpeytagenss.i xir
suspensi on, enul sion, solution, syrup, aerosol, ointnent, soft
gelatin capsule, and hard gel atin capsul e, suppository, creans,

| oti ons, &bl utThenssthgbdfs]aipds] ebsreipohvutberapanid agers pem@cted to the gallic

acid derivative by a covalent linkage,

21, The method of claim 18, wherein the therapeutic agent is administered in

combination with the one or more gallic acid derivatives.
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33. The conposition of claim 32, wherein the food conposition is a
heal th food product, a food product made from cereal flour, guns, a
dairy product, a soup, a broth, a paste, a sauce, a beverage, a
powder, a vitam n conplex, a food rich in cholesterol, salt, or
pepper. 34. The conposition of claim 32, wherein the dpsaqe formis
further sé&tectdehimsgeutical mpaptien s thertieanadt of PrrEdtiaR of 3fieatd

sust ai nedpi,6h ﬁ@iﬁgeveﬂi@atg@ai%(gof cﬁéo‘?&’é%omp@‘én% Jﬁbeor%ﬁf@gﬁli& hqa of claim

32, whereint osage conprises about 0.1%to about 95%gallic acid
deri vat i veenivatiggstand o phanghtutichllyt eccptddposiménen. 36. A kit for the
use in preventing or treating an el evated blood lipid |level-related
di sease in a mammal conprising one or nore gallic acid derivatives.
37. The kp3. of Tigd shammauticshesrepdsitionef clain 22, wheredn Gialghllic acididerivative is
derivativ S:i§ Sel‘é%ﬁd fromthe group conprising: nmethyl gallate,

et hyl gal gﬂﬁ,ﬁgpvg 1-1 -gallate, glucose-1- gallate (001),

gl ucose-6-gallate (006), glucose-1,6-digallate (DGG16), nucic acid-2-
gal l ate, 1l-nethyl nucate-2-gallate, nucic_acid 1,4-1actone 5-gallate,
ger ani i n, 2¢or i Thegeharmasgutifal eompqsiiion ghalaim &3, ydiersin thy One oeYs SHINSF
p-digalli g . ' [ e : : ' Y] 7,
conpri si nge@%ggeﬁﬁ?%g?c?ég?%# ﬁfgﬁ? (ﬂi&)ccfog{?ll 15’1 ﬁgtel}l?tggtglai\/igelg’ égllé){l g %Eaééc:i ggrc g?r?qﬁt he
group condigstlitaglisbse- Cgalraei({eG Y, sluGombegatiate 5GEOLgMsormbio-2igalldonpound

Compoung GO BBt RACH e Eie, ST Mot 2R e ad LommeRs 7
Conpound  24llatepempeit) dorBlagin Gowbitdintt, 8nd mrtigdliernodiwith nirorGodipalin acid..

39. The nethod of any one of clainms 1 -18, wherein the subject is a
manmal . 40. The method of claim 39, wherein the mammal is a human.

41. A Kitofor TResHASRadeidd BHERYsitRE oD Elati BRAlCoRGridiAg & aMbihatbnif eatic
lipid | evel related di sease or disorder in a subject conpr|5|ng+one

or nore gadid dertvabives sdlseied Arm/bs groap gonsitting o Gosweuiht +gogpound
Compound 2a, Compound 4 + Compound 8 + Compound 2a, Compound 4 + Compound
5 + Compound 7, Compound 4 + Compound 2a, Compound 4 + Compound 2b,
Compound 7 + Compound 2b, Compound 5 + Compound 8, and Compound 5 +

Compound 7.

26.  The composition of claim 22, wherein the at least one gallic acid derivative is

present in an amount from about 10mg — 500 mg.

27.  The composition of claim 26, wherein the at least one gallic acid derivative is

present in an amount from about 40mg — 200 mg.
28.  The composition of claim 22, further comprising a one or more second agents.

29.  The composition of claim 28, wherein the one or more second agents is a

therapeutic agent.

=70 -



42. A kit for the use in preventing or treating inflammtion in a
subj ect conprising one or nore gallic acid derivatives, and

I nstructions for use. 43. Akit for the use in preventing or
treating a stress response in a subject conprising one or nore gallic
acid derivatives, and jnstructions for use. 44, A kit for use in
reduci ng éhol eShesastposition phelnas?d whersiy e dierpenticcacer)is splegteddfam the of

chol ester gllo’u]ﬁ 9611555‘?1;] Qf. tlﬁdg‘% dr6¢ &18%&@40@516&951%? 1ﬁ;1b1@1§$ﬁ§%1?5é}lde

conprisin e or ! IC_ a(;l 1 erlvatlves I nstructions for
use. 45, syntfeski ltetfdﬂmdwys dimestig$, intibitars offplateleviapgraghieqre amgiegeaestne or

more 98l LBk SRLNALEUES, | SRl SEE S Ut raceut T cal

46. The ki nthe one or nore
gallic acid derlvatlves is selected fromthe group conprising: mnethyl

gal | at e, hyl _gal | ate ero allate ucpse- | e (GG1),
o ucose. 65bal | Beepmenion gl Eaoes Pigieu Ya e BPes eseeata) At i e

aci d- 2- gaggﬁé@ndaaﬂghhy$yguﬁgkﬁtgmg late, nucic acid 1, 4-1actone 5-
gallate, geraniin, corilagin, chebi ¢ acid, and mdigallic acid with

m nor p-digallic acid, and instructions for use. 47. AKkit

conpri sing; a pﬁ?eréligfp%kﬁlbﬁéf arny YRR OB 1kinRb 226G OF, i BY thLeodPbsiBBR isOf

clainms 22 - 35, an |nstruct?ons ? or use.
administered in a dosage form selected from the group consisting of a: food composition,
tablet, pill, gel, capsule, suspension tablet, liquid, solution, patch, aqueous emulsion
powder, lozenge, sachet, cachet, elixir, suspension, emulsion, solution, syrup, aerosol,

ointment, soft gelatin capsule, and hard gelatin capsule, suppository, creams, lotions,

solutions, gels, pastes, powder, and suspension.

33. The composition of claim 32, wherein the food composition is a health food
product, a food product made from cereal flour, gums, a dairy product, a soup, a broth, a

paste, a sauce, a beverage, a powder, a vitamin complex, a food rich in cholesterol, salt,

or pepper.

34,  The composition of claim 32, wherein the dosage form is further selected from the

group consisting of immediate release, sustained release, and delayed release.

35.  The composition of claim 32, wherein the dosage compiises about 0.1% to about

95% gailic acid derivative weight to weight of the composition.

36.  AKit for the use in preventing or treating an elevated blood lipid level-related

disease in a mammal comprising one or more gallic acid derivatives.

37.  The kit of claim 36, wherein the one or more gallic acid derivatives is selected

from the group comprising: methyl gallate, ethyl gallate, glycerol-1-gallate, giucose-1-
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gallate (GG1), glucose-6-gallate (GG6), glucose-1,6-digallate (DGG16), mucic acid-2-
gallate, 1-methyl mucate-2-gallate, mucic acid 1,4-lactone 5-gallate, geraniin, corilagin,

chebilc acid, and m-digallic acid with minor p-digallic acid, , and instructions for use,

38.  The kit of claim 37, comprising a combination of gailic acid derivatives selected
from the group consisting of: Compound 4 + Compound 5 + Compound 2a, Compound 4
+ Compound 8§ + Compound 2a, Compound 4 + Compound 5 + Compound 7, Compound
4 + Compound 2a, Compound 4 + Compound 2b, Compound 7 + Compound 2b,

Compound 5 + Compound 8, and Compound 5 + Compound 7.

30, The method of any one of claims I — 18, wherein the subject is a mammal,
4. The method of claim 39, wherein the mammal is a human.
41. A kit for the use in preventing or treating an elevated blood lipid level related

disease or disorder in a subject comprising one or more gallic acid derivatives, and

instructions for use,

42.  AKit for the use in preventing or treating inflammation in a subject comprising

one or more gallic acid derivatives, and instructions for use.

43,  AKkit for the use in preventing or treating a stress response in a subject comprising

one or more gallic acid derivatives, and instructions for use.
44,  Akit for use in reducing cholesterol biosynthesis, increasing the cellular efflux of
cholesterol, or inhibiting the cellular uptake of cholesterol comprising one or more gallic

acid derivatives, and instructions for use.

45,  The kit of any one of claims 41 — 44, wherein the one or more gallic acid

derivatives is administered as a nutraceutical,
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46.  The kit of any one of claims 41 - 44, wherein the one or more gailic acid
derivatives is selected from the group comprising: methyl gallate, ethyl galiate, glycerol-
1-gallate, glucose-1-gallate (GG1), glucose-6-gallate (GG6), glucose-1,6-digallate
(DGG16), mucic acid-2-gallate, 1-methyl mucate-2-gallate, mucic acid 1,4-lactone 5-
gallate, geraniin, corilagin, chebilc acid, and m-digallic acid with minor p-digallic acid,

and instructions for use.

47.  AKkit comprising a pharmaceutical composition according to any one of claims 22

— 35, and instructions for use.
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