Phar maceuti cal conposition conprising extracts of huanglian and Ku
ding cha effective for lowering blood lipid |l evels FIELD OF THE
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particularly to conbinations of herbs, herbal extracts and their
chem cal constituents for pronoting human and veterinary health,
particul arly cadi ovascul ar heal t h. BACKGROUND OF THE | NVENTI ON
Cardi ovascul ar di sease (CVD) is the | eading cause of death in nost
industrialized nations of the world. In the United States al one, 61
mllion people conprising approxi mately 25% of the total population
have been reported to suffer fromsonme type of CVD. Reducing the
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| i poprotein cholesterol, is known to be one of the effective
strategies for the prevention of CV)) [I]. A class of drugs, called
statins, has been found to be highly effective in the reduction of
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| evel s by 20-40% and have al so been found to be effective in reducing
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| evel s of HDL-chol esterol in blood [2,3). Despite their success in
t he man agene Rirdigypsepiyr digrgse {CVD} is the leading cause of death in most industrialized nations

of the world. In the United States alone, 61 million people comprising approximately
25% of the total population have been reported to suffer from some t1ype of CVD,
Reducing the levels of blood cholesterol, in particular the low-density lipoprotein

cholesterol, is known 1o be one of the effective strategies for the prevention of CVD [1].

A class of drugs, called statins, has been found to be highly effective in the reduction of
blood cholestero]l levels. Statins work by suppressing the activity of HMG-CoA
reductase, the rate limiting enzyme in the synthesis of cholesterol in cells. The resultant
decrease in intracellular concentrations results in 2 compenszatory up-regulation of surface
low-density lipoprotein (LDL)} receptors, which in turn mediates clearance of LDL-
cholesterol from plastma. Clinically, [IMG-CoA reductase inhibitors are cffective in
lowering blood LDL-cholesterol levels by 20-40% and have also been found to be
effective in reéducing the levels of triglyceride and inducing modest increases in the levels

of HDL-cholesterol in blood {2,3]. Despite their success in the management of blood



lipid concentrations, statin therapy however cannot be prescribed to
all patients with hyperlipidema. In particular, these drugs are

cont r ai ndiwated/aasgpati ents with chol estasi s or i npai reckiBe@anoses1
functions. In some patients, statins have al so been reported to cause
el evations in various hepatocellular enzynes such as creatine kinase.
Statins have al so been found to have potential adverse effects on
muscl e, kidney and the nervous system of sone patients. There have
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and LDL-chol esterol by 25%[6]. Experinental studies also support the
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cells threygh activation of an AVP-activated protein kinase [6-8].
In a nore recent study, BBR was found to inhibit differentiation of
3T3-L1 adi pocytes and to inhibit |ipogenesis in the cells through
PPAR pat hways [9]. Although evidence froma nunber of studies
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BBR i n doses greater "than 40 g/ was found to | cytotoxicity.
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tea. In animal studies extracts of sone of these species have been
found to pronote circul ation of bl ood, |ower blood pressure, have

ant i - oxi davoveaifiexct s and reduce | evels of |ipids in pdrassmobdkds1lo] .
For exanple, in an experinmental study daily gavagi ng of water
extracts of Ilex paraguariensis to hyperchol esterolemc rats. at a
dose of 500 ny/day for 2 weeks was found to significantly reduce the
pl asma concentrations of cholesterol and triglycerides [16]. In
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benefits of the tea in the managenent of human bl ood ch
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Llped05|de B-111 has been identified as inhibitor of ACAT with | C50

of 269 AM[23] Ku Ding Cha is also known to contain ursolic acid,
betul in, lupeol, and chlorogenic acid. Usolic acid
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acid is also a strong antitu rlgenlc a eventive agent
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Ilex paraguariensis. The extract from these ground plants in hot water is consumed as a



CoA: diacyl glycerol acyltransferase (DGAT, I1Cso, 9.6 AlVI) [34].
Furthernore, betulin and betulinic acid are good ACAT inhibitors with
| C50 of 83wancehoAsssd // 1?4, respectively [24]. Lupeol pcCT/IB2009/005461
(313- Hydr oxy-20(29) -1 upene, or 20(29)-Lupen-30-01) has been found to
have anticancer activity via down-regulation of NF-kB and has been
identified as an inhibitor of acyl-CoA: cholesterol acyltransferase
(ACAT 1C50, 48 pls,4) [24,35]. Chlorogenic acid, a chem cal conponent
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bl ood pressure | owering prope es and I's effective in the trteatnent
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proant hocyani di nes are believe o be the active conponents of
hawt horn. Studies utilizing various flavonoids indicate that these
conpounds possess chol esterol -1 owering properties and nore
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chol esterol [37].7 S
and alcoholic extracts of leaves of various Ilex species contain numerous terpenoids,

flavonoids [18-23], triterpenes, phenylethanoid glycosides, caffeoyl quinic acid and
derivatives thereof. Some of these compounds are implicated in the cholesterol-lowering
effects of Ku Ding Cha; recent studies have found that a number of mono-and tri-terpenes
isolated from the leaves and twigs of two species of Ku Ding Cha including llex
kudingcha and Ilex macropoda were found to inhibit the activity of acyl-CoA: cholesterol
acyltransferase (ACAT) in vitro [24-27]. ACAT activity is important for regulafion of
cholesterol absorption from the gut and esterification of cholesterol with fatty acids in
mammals. Inhibition of ACAT in hepatocytes has been shown to decrease the secretion
of apolipoprotein-B containing lipoproteins, such as very low density lipoprotein (VLDL)

particles from the liver [28].



The present inventors have found that certain conpositions conprising
huanglian and Ku Ding Cha, as herbs, extracts or chem cal

conbi nat i oW® 200p4383%, can synergi stically pronote car diRSTAS209P/8¢5461
heal t h. The synergi stic conbi nati on can be obtained either through
extracting one or nore herbs together or extracting each herb
separately and then conmbining the extracts; the latter nmethod is
preferred. The present inventors have al so discovered that berberine
and ber berMaey ofehatrigaipabidahpiniis, baes bpen ralarddtfrone//ehludingder; ilekvdinosides
found within the huanglian extract, interact synergistically with
each ot herAiS ilpxwiietX. GAdoMesapohiarC hiegfotdsidedNat ), & knyd Hpkudinoside G.
synthetically-derived chem cal constituents may be used to make the
syner gi st i Soneofithenadihibied ekhiGiednt We A Toinhiphagattvig [26]r di ovascul ar
health. Ku Ding Cha and its extracts can be obtained fromany part of
the fresh Symedmbederpémdid and\piin@iethemi® glyRosides| Haeel aRowear isblited frong Ku
liquid extraction, or .supercritical fluid extraction, or
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conbined with small amounts of supercritical fluids, although liquid
extracti ong{dogiats 1208 IpedsReNB-RBMeB-0f, BlIv el-Klad BaNEs hénoterpenoid
preferred. The nost preferred species of Ku Ding Cha is derived from
Rex kudi ngahasidad. tiRusHdd B HRe6dRSddnkigidd adishivibl SCRSAT vREXId,abf 249 a
Thunb, Ligustrumrobustztm Ehretia thyrsiflora, C erodendrum
fortunaturrm\;.f.[z:?nd Il ex corn uta Lindl. ex paxt. also show the sane
synergi stic effect. Suitable solvents for liquid extraction include
wat er, acidic water, water-al cohol m xtures, water-|ower alkyl (Cl.6)
al cohol m xtures, alcohols, especially |ower alkyl (Cl.6) alcohols,

esters, espef ;1%' Chh &Qﬁsol&o%tt@ E&taiﬁhﬁ&lﬁéaciclﬁ%&ﬁ{?ﬁ,%ﬂc&ﬂ, Gt chforGgdiRTRid.

hydr ocar bon chl"ori des or other organic solvents or m xtures thereof.
Wat er, al cohol, ethyl acetate and ethyl acetate-based sol vent
m xtures are preferred, although an alcoholic extraction is nost
preferred. s IO8 e, | he [N [yl X I oA,
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carried out at a tenperature of .about z_;' 20 C, or preferably 15-100
C, or nor T PFETSEEHP emgpreventive ageptI3al of erabl y 50-80 C, or even
nore preferably 60-80 C, nost preferably 70-78 C, or even nost
preferably at 78 C, in the high-pressure container and/or under
reflux conditions, followed by cooling to roomtenperature and .
reduci ng tREv Qe 0@k BeaPas s 1 terdis, ctdhGrivsear AIRGTSR 28108 Ko
Ding Cha extract solution fromthe solid phase by filtration,
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Filtration is the preferred nethod of separation. The resulting
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pr ef er abl yHBO irifectiéf aGivigndBerokitic pridfhes alsh ped0identifind dsrapeinbibidoryoinapyl
preferably, although concentration may al so occur by using an
evaporator or spray-drying techniques. Ku Ding Cha includes any part
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Huanglian and its extracts, chem cally synthesized conpounds that are
found in Huanglian, berberine and berberine containing extracts,

ber beri ne-We2PWABHRs, anal ogs, and berberine rel at ed HGABGOFOAS] |
hereinafter, including in the clains, be referred to as HE Huangli an,
ber beri ne and berberine-rel ated al kol oi ds such as palmtine chloride
are nost preferably obtained from Coptis chinensis Franch by using
liquid extraction fromthe dried and powdered herb. Coptis chinensis
is al so soPwet:idieylgdyvewh agdtr@ofirass (PENT, [Cal 8&nuNh [ FddFurthsimierhr ketelin
Huang Li an, Huanglian, Rhizoma Coptidis, or Coptis chinensis
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CY. Cheng et Hsiao and Coptis teeta Wall. Furthernore, berberine,

ber beri ne-[@d¢yi vati ves, anal ogs, and berberine rel ated al kal oi ds may
al so be found in a variety of plants, including goldenseal (Hydrastis
canadensi s), San-Ke-Zhen (Berberis spp.) Berber's pratti Schneid,
Berberis sargentiana Schnei d., Berberis virgetorum Schneid., Berberis
vernae Schmgkel.(3s- ﬁ@'ﬂmyJZS(ZSPHprE@aBﬂZO(@)MQEId3B oBaadeseh Soupidsb ho@anti-
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j anmesi ana Forrest et W W Sm, Berbeis heteropoda Schrenk., Berberis
brachypoda,Maxba: dBeleherol & S GeRtd @QIGAT BS0b4s jodn) (2at3snber gi i, Berberis
vul garis (barberry), and éegon grape (Berberis aquifolium as well
as Cotydalis Tuber Ran hu suo), Coptis japonica, Coptis Trifolia,
Coptis teeta, Coptis quiquefolia, Coptis deltodea, Phell odendron
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( Cel andi ng#h Meni sper mum canadense L.” (nmoonseed), Ti nospora
Cordifolia (Guduchi), and Eschschol zia califbrnica (California
poppy). Suitable solvents include water, acidic water, water-alcohol
m xtures, acid water-alcohol m xtures, water-|ower al kyl (Cl4)
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70-78 C, nWetbrasn apdyassplgr %ﬂdow igm angh egdqgl 93‘ eglgdﬁ?‘ere@es?&% frb? d&w&/ or
under reflux conditions; followed by cooling and reducing pressure to
roomte npemewl@wahﬁuch@wgméwte that %@‘éthOWHtﬂﬁ bload pressyrs {PYEFIng REPPEHEE i s-
chinensis solution fromthe solid phase by filtration,

cent ri f ugatridon effeeitysiin gheamentraent af mildforms ploarrhythmie aFlavasoids cinriagisuler
Filtration is the nost preferred separation technique. The resulting
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extracts; Fleeceflower Root (shou wu) and Fl eece(l ower root extracts;
Semen Zi zi phi  Spi nosae (suan zao ren) and Senen Zizi phi Spi nosae
extracts; WRIZWWE3PS| ygonati Odorati (yu zhu) and Rhi zotG/IB30}HEHEN |
Qdorati extracts; EpinmediumHerb (yin yang huo) and Epi medi um Herb
extracts; Radi x Scrophul ari ae (xuan shen) and Radi x Scrophul ari ae
extracts; Radi x Angelicae Sinensis (dang gui) and Radi x Angelicae
Sinensis extracts; G nseng and G nseng extracts; Rhizoma Curcumae
Longae ( Jipasugthdcoeanglinearde Bhlicvodrao Gur the atvd osmpaomesx taf detvhontza rigBesna
Luci dunseu Sinensis (lingzhi); and Ganodenna Luci dunseu Sinensi s
extracts; uilizihg vafious dhivomads( iddicath oimg thead corfimuhéxpdstso oho | esterebdb werdiigs ;
and Fourstanen Stephania Root and Fourstanen Stephania Root extract.

BRI EF DESGRigRit M @mofdpeIRAMNGS, fdve betn fouhid Whintiesedhs Bepatit aprke of
effects of a water extract of HL on the secretion of apolipoprotein-B
cont ai ni nghblefi&BIBYEI NS (apo-B) from Hep-& cells. FIG 2. shows the
dose-rel ated effects of a water extract of ICDC on the secretion of
apol i poprotei n-B containing |ipoproteins (apo-B) from Hep-Q& cells:
FIG 3 shows the dose-related effects of an ethanol extract of HL and
an ethyl acetate extract of |1CDC on the secretion of apolipoprotein-B

cont ai ni ngriRek Plot PRE(ARREPridigom Hep- & cells. FIG 4 shows the
dose-rel ated effects of a hawthorn extract on the secreti on of

apol i poprotein-B containing |ipoproteins (apo-B) from Hep-& cells.
The present inventors have found that certain compositions comprising huanglian and Ku
Ding Cha, as herbs, extracts or chemical combinations thereof, can synergistically
promote cardiovascular health. The synergistic combination can be obtained either
through extracting one or more herbs together or extracting each herb separately and then
combining the extracts; the latter method is preferred. The present inventors have also
discovered that berberine and berberine related alkaloids, e.g. palmitine chloride, that are
found within the huanglian extract, interact synergistically with each other to promote

cardiovascular health. Naturally- or synthetically-derived chemical constituents may be

used to make the synergistic combinations effective for promoting cardiovascular health.

Ku Ding Cha and its extracts can be obtained from any part of the fresh or dried plant,
whole leaves or milled powder by using liquid extraction, or supercritical fluid extraction,
or high-pressure extraction using conventional liquid solvents and combined with small
amounts of supercritical fluids, although liquid extraction from finely ground powder of
dried KDC leaves is preferred. The most preferred species of Ku Diné Cha is derived

from Ilex kudingcha, although the species llex aquifoliacese, llex latifolia Thunb,



FIG 5 shows the dose-related effects of addition of a hawthorn
extract to a nethanol extract of HL on the secretion of

apol i popr oWei 2409838458t ai ni ng | i poprotei ns (apo-B) from BRI/IB2000/60HEL
FIG 6 shows the dose-related effects of addition of a hawthorn
extract to an ether extract of Ku Ding cha (1CDC) on the secretion of
apol i poprotei n-B containing |ipoproteins (apoB) from Hep-Q& cells.
FIG 7 shows the dose-related effects of m xtures of HL, | CDC and
hawt hor n (ZHawpruexvbaains Eineriavéyrsigliore tGlondotiriap friupapndl enddBx cornuta
containing-lipoproteins (apo-B) fromRep-@& cells. FIG 8 shows the
dose-r el atigadlett @akss ab showethbaame wxérpiatd efféctHL Suinableawlehtsyfor digeidat e
extract of ICDC, both separately and in a 1:1 ratio conbination with
each ot herextrsfioh hfchsROKREr a¢1di0fwagOaRAHIESHoE ntixtBres,0ndter Iowagalkyl (C).¢)

| i poproteins (apo-B) fromRep-& cells. FIG 9 is a non-linear

bl endi N GldoWE! ixQirés, AdolbWVe§RERIV IoWgr alkyElC) Aedohls] ésted, eSfecially @agh an
ethyl acetate extract of I1CDC in various proportions for a conbi ned

total doses@fs, dhélsUdpsdialigid, e bifiers B daREDLEE LRBHERE oA BBk HERiO k&bt Por
cont ai ni ng Ilpoprotelns apo- B) fronlkprQ cells. FIG 10 is a

non- I'i near,RheldhdieofC Uer, RlcOidl] byt Q@é%tscaﬁ@aﬂymetaﬂa pabdaaBRknEnixhaed
of HL and an ethyl acetate extract of |CDC in various proportions for

a conbi ned;d BteddrddO3Rndzh 2B02HHolt ARirf@ioh Sis iRt PREERU BRMtion can be

apol i poprotein-B contal ning |ipoproteins (apo-B) from HepG cel

FIG 11 15,8890 %,» RaRY 11@11@@%@9019 %\ﬁﬁm@t FedshRgd hamdc‘eq&mtfahr(m@mso

et hanol extract 0 an eth acetate extract of I CDC in various
pr Oport I Or&% %le@ﬁé@'s@ﬁgntt %él:t d Q'Ilacg&Qoﬁ'géomca@ng %{C?O\&ER’@ assnst
secretion o apo | poprotern-B contairing |Ipoproteins (apo-B) from

HepG2 cel |e§tract10n or supercritical fluid extraction, soaking, agitation, or supersonic a1d extraction
in a proportion e.g. 1 ml-1 Litre, preferably 2-500 ml, more preferably 2-200ml, more
preferably 2.5-50 ml, most preferably 10 ml of solvent per gram of finely ground powder
of Ku Ding Cha, most preferably obtained from the leaf, for a time between e.g. one
minute to 100 hours, preferably 2 minutes to fifty hours, more preferably 5 minutes to
twenty-four hours, even more preferably for 20 minutes to 5 hours, most preferably 2
hours, depending on the chosen extraction procedure. The extractions were carried out at
a temperature of about 4-120° C, or preferably 15-100° C, or more preferably 30-90° C,
or more preferably 50-80° C, or even more preferably 60-80° C, most preferably 70-78°
C, or even most preferably at 78° C, in the high-pressure container and/or under reflux
conditions, followed by cooling to room temperature and reducing the pressure to
atmospheric state, then separating of the Ku Ding Cha extract solution from the solid
phase by filtration, centrifugation, or subside and decant or other separation techniques.

Filtration is the preferred method of separation. The resulting solutions can be



FIG 12 is an isobol ogram plotting how conbi ni ng the ethanol extract
of HL and the ethyl acetate extract of Ku Ding Cha (KDC) in various
proporti on¥OZPEa8E4S8t he | C50 val ues of the m xture. Fl GCTUB2408/0%5461 ow
diagramillustrating an extraction process for Ku Ding Cha (CDC)

| eaves. FIG 14 is a non-linear blending curve plotting how comnbi ning
an et hanol extract of HL and an ethanol extract of ICDC in various
proportions for a conbined total dose of 150 ug/m affects the

secr et i on hceapated o bawt er nolBl prodecss Hireughl svppyretonedt rsteipgratup) off 3G in
Hep& cells. FIG 15 is a non-linear blending curve plotting how
conbi ni ng 8RC qiréfarably 20x0 SAEL nwfe pifeably IhtoetON &naid mxdt peederatdy 3KDC, byn
various proportions for a conbined total dose of 200 ug/m affects

t he secr etfreepe-dfyirgotienblyr dtleugh Brecemtativmnmny also poprdiyaising apayapdBtor
fromHep& cells. FIG 16 is a non-linear blending curve plotting how
conbi ni ng arpray-devind teehtiquact of HL and an et hanol extract of ICDC in
various proportions for a conbined total dose of 250 ug/m affects
the secretion of apolipoprotein-B containing |ipoproteins (apo-B)
fromHep& cells. FIG 17 is a non-linear blending curve plotting
how combi iKn@ia® HahmbRbesexdy pat obfa Ku BiE Che pMingaid exidets ehaxicalpct
of 1 CDC obtained follow ng ethanol and ethyl acetate extractions
(5-74-A) ig@n¥adizedUSonifoRRE thaPB% foRhd an CRAMDIAL ACHa0 bl puetd SRer@ital 1HQcies
ug/mM affects the secretion of apoli poprotein-B containing

|'i popr ot eipgifie® @roB) anlypaof &RGesk F tied fthife ankBwillhereitd@br, icdRdlg in the
bl endi ng curve plotting how conmbi ni ng an et hanol extract of HL and

t he or gani G.iRBargelrtd Bt kPIC. KPe PRIRENSHnd @ bAWinBuIgHE adRk iBRehigkY |

acetate extractions (5-74-A) in various proportions for a conbined
total dos %%Lolgggcrﬁgfn%w@rfh{geﬁgt?, dnf €198k %téyﬁ&fgflé’{ic Rk P ehlhRion-vRth
S.

containing |ipoproteins (apo-B) fromhep& ce
huanglian and its extracts. A few of the active ingredients from KDC were identified as
tri-terpenes: Iupeol, ursolic acid, betulin and betulinic acid and related derivatives; a
group of tri-terpenoid saponins; a group of momno-terpenoid glycosides, a group of
phenylethanoid glycosides, caffeoyl quinic acids and their derivatives. These compounds
may also be isolated from a variety of other plants, Plant species with the highest content
of ursolic acid include, but are not limited to, Greek Sage (Salvia triloba L.), Oleander
(Nerium oleander L) and Rosemary {Rosmarius officinalis L.). Plant species with the
highest content of betulin and betulinic acid include, but are not limited to, bark of Betula
alba, B. pendula, B. platyphylla and seed of Ziziphus vulgaris var. spinosus, bark of
birch. Plant species with the highest content of lupeol include, but are not limited to,
Alnus glutinosa, Aloe vera, Apocynum cannabinum and Arbutus unedo. Chlorogenic acid

can also be isolated from coffee, black tea or Eucommia bark (Du zhong, Eucommia

ulmoides Oliv.).



FIG 19 is a non-linear blending curve plotting how conbining an

et hanol extract of HL and the water phase extract of |CDC obtai ned
fol | owi ng WORBHAR34aHd et hyl acetate extractions (5-74- BCHIB2604P)5dkls
proportions for a conbined total dose of 150 ug/m affects the
secretion of apolipoprotein-B containing |ipoproteins (apo-B) from
hep& cells. FIG 20 is a non-linear blending curve plotting how
conbi ni ng an et hanol extract of HL and the water phase extract of

| CDC obtained foll owi ng ethanol and ethyl acetate extractions
(5-74-B) in various proportions for a conbined total dose of 200
ug/ M af f eigiamglidne asd drse eiteastsp fchapiobliyp eprthdseied - dmpongdai thahgre found in
| i poproteins (apo-B) fromhep& cells. FIG 21 is a non-linear

bl endi ng cEuawnglif, btiberig: halbeorae rbmginay adtlacsdertexine-daivadiesHanadogd,
t he wat er phase extract of KDC obtained follow ng ethanol and et hyl
acet at e exinddetbeaitsre(ed/AkdR)idd WilMREdIFST, Michiptgd inahsclhinss, e eOmied ne ab
total dose of 250 ug/m affects the secretion of apolipoprotein-B
cont ai ni NGHLI PRBKILE] Besheliad MdDericiiBBrdiepdRAk6161ds Suchfk Palmdiind chldide are
non-1inear blending curve plotting how conbi ning each of 3 different

extracts ohodprdfiritsly GbaincBein BhiR BIRANOF d%k baatifig Uhuitllexiratriva floglls
proportions for a conbined total dose of 150 ug/m affects the

secretion @f jaRPhddIIWdREAI HartB Copit @Himtinii id AIRPRAiRIS EndvaP s Bp:ds 164)
hep& cells. 5-21-1 is the ethanol extract of KDC, 5-74-Ais the

organi ¢ phg§geL a4} Gahiﬂﬂrkdaeqilfaia% | G, NBu Sl Oknigdish &lopMlis, a6ieicapRs
extraction of KDC, and 5-74-B is the water phase extract obtained

fol | ow ng &'r{éﬂﬂp!rhﬁgge§t hitt, ﬁﬁ)ﬁ?ﬂ%eb@ﬂéﬁﬁglgoﬁbtﬂﬁed Hen d’ﬂg% dehoilisa A

non- | i near endi ng curve plotting how conbi ning each of di fferent

extracts 0&%@ é?%%_%né s 90 Wt RRRRmEX! baGdre Hertidhind - HerkAfib@US

proportions a conbi ne otal dose of 200 ug/m affects the

secretion ol ] i c Ml i r i E
BhioBE P OREANE! RRCARNAD MY PR BhEI 1P ( EhRrB)r blA)

hep& cel |l s. e et hanol extract of | ;

01 9201 & PPASEaRY S RGheAP ) Il A0 ShOCOA R0 B 1Y by oRl AL

extraction o an Is t se extract t'al ne

fol |l ow W . i .y 24 0zS,.;
ol l ow ng el P:gﬁ netd, %e?bteny SF%t(étﬁt?aﬁ%ze%?é\%zg?ﬁ%éegg \Sg?rfgg{%)% .Slg}rrg?d., ée;'bél i

. Iy
non- 1 i near” B I'ng curve p nin et hanol "extract

f HL with i id in.vari 0por t bons..f ar. i ned
Gose of 5o ineiieRs BcbPio Hudigg, BARGL" bOBEs Bl DECALALA |

OO P8 NSRRI 2L BB RR ATy
ool < S, AR YR 4ol P R S
i poprote Eg‘bénasp g&ﬁ)ypgéaoﬁwt},e nger?sesla!rgehtiana, Berberis thunbergii, Berberis vulgaris
(barberry), and Oregon grape (Berberis aquifolium) as well as Corydalis T uber (Yan hu
suo), Coptis japonica, Coptis Trifolia, Coptis teeta, Coptis quiguefolia, Coptis deltodea,
Phellodendron amurence (Amur cork tree or Huang bai), Argemone mexicaca L. (prickly
poppy), Andira inermis (cabbage bark), Corydalis Spp (Fume{vort), Mahonia aguifolium

(blue barberry), Chelidinium majus L. (Celandine), Menispermum canadense L.

(moonseed), Tinospora Cordifolia (Guduchi), and Eschscholzia californica (California
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FIG 26 is a non-linear blending curve plotting how conbining an

et hanol extract of HL with betulin in various proportions for a
conbi ned tWPaIASEE8 of 50 ug/ ml affects the secretion JFCI/IB2009/005461
apol i poprotei n-B containing |ipoproteins (apo-B) fromhep& cells.
FIG 27 is a non-linear blending curve plotting how conbining an

et hanol extract of -HL with betulin in various proportions for a
conbi ned total dose of 75 ug/m affects the secretion of

apol i popr otoppy)- BScitableasolivergs inchdprwatei nsdicapaeR)wdteraiqohelp @Rxtenes,| asid
FIG 28 is a non-linear blending curve plotting how conbining an

et hanol exwataetlcohbl dlxtwned, vakanpeedr alkyl (@) dushop mipore; add safeotover alkyl
conbi ned total dose of 50 ug/m affects the secretion of

apol i popr oiCei yaiddhelanikaird)ialtghdlj @pmialydowe allap (CB) aléstoinektepGRpaddlly.Ca.
FIG 29 is a non-linear blending curve plotting how conbining an

et hanol exf, eaed ethérs,Hspesidily ¢ ypeher, hyiirotarbod dhlofd&pardiied BRzahio fsol@ents or
conbi ned total dose of 30 ug/m affects the secretion of

apol i popr ohRkuie BefoN Wdtel, AGd WaRR REWEY A1SohoR RGIdR)aqhdoas kbt vl2 1B hdetate
FIG 30 is a non-linear blending curve plotting how conbining an

et hanol exdngaghyiOfcefale- 486l Bo1SeHR-thixasd iafnpRferRd WalkKglp a Sfyueots A€dhobf
IOC (94-1), in various proportions for a conbined total dose of 250

ug/ M af f eghictloGs SRR lckiRd OfExaR@lonRAR velc@irtd But 89 1u8inBilfagid extraction,
| i poproteins (apo-B) fromhep& cells. FIG 31 is a non-linear-

bl endi ng GHEM&Eng lp%ﬂn&@d nQLWd CRIRLBh PELE R oehlanRcclerstddasivet extfhctind a
sub-fracti on of water phase extract of 1CDC (94-2), in various

proporti On§§}§ C rmé’ce?af?ﬂap,i Q@ﬁlicﬁt%,almfém_\@fasgigto N@Adtbn & fsBFdr&itche fluid

secretion of “‘apolipoprotein-B containing |ipoproteins (apo-B) from

hepG2 cel | %F]ragtloﬁ' sogﬁpé,:a)%?amnéﬁlaﬂg&ﬂé 21l e SRAHBY i M pbBobREll N1 DPWitre,

conbi ni ng e et hano ract” of HL and a subfraction of water phase

extract of%g%% ;%8‘%’%‘& IR %;éfauaypz 019664 Qrfﬁorf,- %f@msl?@s.@g%t, HAt

dose of 25 ts the secretion of apolipoprofein-

cont ai ni g, LLASRY 90t 0P s(RBR B LR ENSHER ks nfHE pAiud Jofp time

nog-:ci near f ng curve w Conbi ning 3 different
iff Hoin 'X%?\?%eﬁse%’f‘é%%ﬂﬁﬁ%%?o?fo@or A LR e
(apo-B) frOFCAEICE oy o B REY BhEh e 5nt ey bR LRhRLS,

94-2 is the second sub-fraction of .5-74-B. 94-3,is ' _100°
sub-f r act ihlbollilrs(’) fmogf_j l%rgf'e&b[y achours, at"a témperature eg. 4?12b Ct, Iﬂ?eférmlgrqs 100° C,

more preferably 30-90° C, more preferably 50-80° C, even more preferably 60-80° C,
most preferably 70-78° C, most preferably at 78° C, in a high-pressure container and/lor
under reflux conditions; followed by cooling and reducing pressure to room temperature
and atmospheric state, then separating of the Coptis chinensis solution from the solid
pha§e by filtration, centrifugation, subside and decant, or other separation techniques.
Filtration is the most preferred separation technique. The resulting solutions can be
concentrated to liquid or solid extract products most preferably with freeze-drying,

although evaporator or spray-drying techniques are also preferred.
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FIG 34 is a non-linear blending curve plotting how conbining an

et hanol extract of HL with chlorogenic acid in various proportions
for a conbWAAIN1§34a% dose of 50 ug/nl affects the secr RGIHB2WP/005461
apol i poprotei n-B containing |ipoproteins (apo-B) fromhep& cells.
FIG 35 is a non-linear blending curve plotting how conbining an

et hanol extract of HL with chlorogenic acid in various proportions
for a conbined total dose of 75 ug/m affects the secretion of

apol i poprotei n-B containing |ipoproteins (apo-B) fromhep& cells.
FIG 36 is a non-linear blending curve plotting how conbini ng

ber ber i ne Kdd#Rhe ahd berbetie ablated alkaloids Wsund rvaiphid thie nanglion extracointlnde dut
total dose of 50 ug/nm affects the secretion of apolipoprotein-B
cont ai ni NGird h@ahieidad erlieine, -8y bertRihdiRpel einkidg cbifoundy, d.6 barberine
non-1linear blending curve plotting how conbi ning berberine (BBR) with
betulin i nuMae) Béiﬁerﬁlﬁodh@ﬁidbof*ﬂmﬁﬁﬁe h16adED icBRideOdhidridd 0 S redfne SéhldHe
affects the secretion of apolipoprotein-B containing |ipoproteins

(apo- B) f rifeRte cRIBhis - coﬁhféme§8mh%xoﬁloﬂx@d"' dxlyP@Bering] BINGEBBerBAHNGE (-)-
plotting hom1conb|n|ng berberine (BBR) with ursolic acid in various

propor tiong,fdie, 8. 1AMRERCHydRliRle, 408 SalRf thé@of“ gl/ombuﬁ{l&%c&fsthésjaealkalmds

secretion of apo |poprote|n B containing Iipoproteins (apo-B) from

nenG2 el | gure b 3L SRR b0 AN bLERTL0 Gk, PI Ot 1 ng” how

conbi ni ng orogenicc*acid I n various
proportions for a conbined total dose of 50 ug/m affects the
secretion of apolipoprotein-B containing Iipoproteins (apo-B) from
hep& cel

combi ni ng 1.313 H%veﬁl?{leg(tggégclué)ets H’le ugcla ri#c[omﬁgsx ?ﬂSQP nsm E}V)g%ln coxgbmatlon

SHEREMET I, S DT e Lt
hep& cel lgroup consisting of Gymnemic acid and Gymnemic acid containing extract from
Gymnema {Gymnema Sylvestre), [Wu Xue Teng]; Gypenosides and Gypenosides
containing extract from Gynostemma pentaphyllum {Gynostemma pentaphytla (thumb.)
makino), [Jiao Gu Lan]; Isoflavones and Isoflavones containing extract from Puerariae
(Pueraria lobata O.), [Ge Gan]; Flavones and Flavones containing extract from
Hawthorn (Crataegus pinnatifida, and pinnatifida Bge. Var. major NE Br.), [Shan zha];
Diosgenine and Diosgenine containing extract from Wild Chinese Yam (Dioscorea
Opposita Thunb), [Shan Yao]; Andrographolides and Andrographolides containing
extract from Andrographis (4ndrographis paniculatae), [Chuan Xin Lian]; orange peel
and orange peel extracts; tangerine and tangerine peel extracts; hawthorn and/or
hawthorn extracts; Semen Cassiae (Jue ming zi) and Semen extracts; Rhizoma Alismatis

(ze xie) and Rhizoma Alismatis exracts; Fructus Lycii (Gou Qi Zi) and Fructus Lycii

extracts; Radix Glycyrrhizae (gang cao) and Radix Glycyrrhizae extracts; Radix Bupleurni
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Evi dence from numer ous studies
i ndi cates that berberine (BBR), an alkaloid isolated primarily from

t he her bs viganghizade (Coptis chinensis) and gol denseal pé&tivshhdahsssi
canadensi s), possesses chol esterol -l owering properties. In

particul ar, berberine has been found to enhance expression of LDL
receptors in liver cells through a post-transcriptional nechanism
that apparently stabilizes the nRNA for the receptors. Thi s increased
expressi on enhanc]gs th e t ake of

f. LDL rece (S . .
chol est er ol Fa‘&‘%‘g’@di?aﬁ‘tpé“}’ eHE EXIracts aql’het e‘taﬂ Rpdiy g Rhiggma Rhei
LDL- chol est er ol S e c dJ I-Iovverln [0 ertles of
KDC ext r act®* a%@gefgﬁﬂgwgrg‘%@%‘au @& OﬁfsrﬁPeﬁrtr%fspwEMeg i
t er penoi ds, fIavon0|ds et h ycosi des caffeoyl quinic
aci 4 and [ (PN Gitpgie R Sht 2Eoh %Jgnorwétr% RepiaFolygrudd
t er penoi ds t a.he qGroso enzyne, ACAT, which is
I’qul red fo(:) yeélE‘QPP‘PRfE’é?T% %ﬁ?aa@@ﬁ?r Ct&fEPEH‘Eﬂ“@éF@ﬁ’&mfy?‘Eﬁn
liver ceII h.. be rine and, K aebenre or ed to possess
chol esterol Q E%ng%%[i‘éﬁw%ﬂs RF@S‘/ ﬁg&%” “%R:ﬁ &ghxdi f f er ent
mechani sns out bein n articul a anji sm of action,
ber beri ne hsié"pb 8ﬂaefeéﬂﬁ°tﬁsgf{5‘%e%ﬁé‘ﬂ{% gﬂ%"“ﬁé‘%’ﬁ rTERaaEE‘ oL uis] esterol
wher eas KDG,.has. been r orted éo reduce tgﬁ" heap(?tlc S cretlgg
chol est er ol meéﬂﬁf’é‘?ftér nsgng apq EPSE AT St OV EHR Y HISURRE 0B%a‘cL nlt‘%and
apol i poprotein B i.s the primar of LDL. Hg
Evel o bt °affisne w0 ABREhe Chisun Estn rra S e bRae b Shvsie | on
relates to sitions. conpri. L and KDC t ave bee found to
act synergl(glflé%ﬁ‘l AR N B’S%’ SaePBerbRS: HEeCmIoE T e oaPe
useful in th |d | ower | u and
veterinary aﬂggoft ‘58%‘??@"5?“]9@ Hfsiz\‘?&&(,stﬁpg?marg ?‘Wé’i‘f&t%"prevent
or treat C?Ptradlh r’ryﬁg %%:IThe conpositions according to the present

i nvention treat or reduce the chance of contracting or
t he progression of a nunber of diseases or conditions in a subject.

Di ﬁﬂﬂﬂﬁ ' : di hy,
cafgﬁi\?:sglrj]? ar |ﬁéée(glglzpﬁ gﬁq}ﬂ ﬁéﬁ Eﬁ %Serr?[)olpsg{g!oﬁtemya hi gh
level s of |I~l BOPVQS\;FS the (go%):—i-elate er}Fects ofa Cz(a)tEP e”%aéé Eﬁ on the:jfv%%gﬁog ‘g

ather ose! er,gst Soalldb gt i dt bl dostibon S r el ght

or obesity, I C syn y syndrorre myocar di al

'hg:;g: ;lt;/gg é'??ﬁ&%ﬁg adlépélitghéfﬁé i D6Er exfiis SF RS %cr:rgt?renc{fr al
nervous sy ;E%,a, OB%)PeE%ae%ggt%gPlghﬁ%(%r al ?seasegs(%fscep ie peripheral

Nervous SySPtIG.na ﬁl'aq's 'tﬂéféomwd%ﬂ'ects of an ethanol extract of HL and an ethyl acetate

extract of KDC on the secretion of apolipoprotein-B containing lipoproteins (apo-B) from
Hep-G2 cells.

FIG. 4 shows the dose-related effects of a hawthorn extract on the secretion of
apolipoprotein-B containing lipoproteins (apo-B) from Hep-G2 cells.

FIG. 5 shows the dose-related effects of addition of a hawthom extract to a methanol

extract of HL on the secretion of apolipoprotein-B containing lipoproteins (apo-B) from
Hep-G2 cells.

FIG. 6 shows the dose-related effects of addition of a hawthom extract to an ether extract
of Ku Ding cha (KDC) on the secretion of apolipoprotein-B containing lipoproteins (apo-
B) from Hep-G2 cells.
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The invention al so includes pharmaceuti cal conpositions, conprising
HL and KDC i n conbination with a pharmacol ogi cally acceptabl e
carrier. TWOSBMWAB3Ski || in the art are fam liar w th aBfT/1IB2009/005461
pharmaceutically acceptable carrier that would be useful in this
regard, and therefore the procedure for making pharnmaceuti cal
conpositions in accordance with the invention wll not be discussed
in detail. Suitably, the pharmaceutical conpositions may be in the
form of t diGel shoeapeudms-relitedjaffass of omange of HaKRE ,and dlawdwm (Haw)
powder s, |eatraanen thaseastoin ofspbligopomen-Buccntilieg fipoprateipe Gpo-d) fmm Hep-
supposi t orGiklls.The oral conpositions can include an inert diluent or
an edible carrier. For the purpose of oral therapeutic

adm ni st r #IGOR she&anthe slotd-gcdcatfeptsiof iaf Gthaholagxthad€ 0 Hiaandoen ethyl acetate

i ncor por ategftadtiof IKDEX Gofhi @phrateBNghduis &dl:1 Ratioh@®ndbiratiow ivith abtlebther, on the
troches, pesel®nsof apdlipopidsin-BSont@infhg, lipgbinsfapdaP)siudre Hlep-O2adells.
conpositions can also be prepared using a fluid carrier.

Phar maceutpigab liya a6vimdat Blefdibi Betv8 gload@Mow SmihiRg bn etbkdl ktrdRbeHLAl S
can be i nGhydedihabadRatd ex®act dTKISO WP O&iouE PRpoBYafoRiaReNBRicd 8R4 o sasrd
carriers cgp ubfulafeid dRrsesrbidh FapHlifobREdiy- Bl dhtalnigy 1¢;ﬁ>btdt&;@ss@po-ay Fom

tragacant lpQGagenat i n; an excipi ent such as starch or Iactose,
di si ntegrating agent such as al ginic acid, or corn starch; a

lubri cant ggcip As (ARSI Méﬂdﬁg%h%tlﬂotn@%%\b danbinhgGh 61k GRHL.
silicon digQyif@ihyPacWeLs:@RbT ISE M vaHal pRfoRidh! 278 BhbMes i dolk ofOr

a flavori %0%%{1 ffett&tmgcr&% mga%btaém dRMirRA SRRt Tap & 8) Woh 2
food or bay, ﬁ,g;@ and taken orally. "Fortified foods and beverages may
di

be made by i ng HL and KDC during the manufacturing of the food or
beverage. gt an@e r‘(ﬁhé’arbfeg gomsY rtmgww%;ﬂtbt;thlgamtﬁé%etea& beui ood

or bevera d aa egﬁactgfmertﬁ @g owga dRbth&toralFobe BE
s 1o R e B
bever ages a e ut not Irm ted to, cereal s snack bars, dairy

products, Eflf}ulzst}“sggrﬁo nglaw&qlb%?i N 3‘1@ acpgfvﬁﬁ g xes.
ere

The 1i pi d
i nvention eh%:{? ST RIS ny sur re?)gorpo e |n&Fet§ ‘6‘%’%5

aerosol, or other devrce for deIrvery to the |ungs, nasaI spray,

i ntr avenolie iﬂs A U & illus@%ﬁn%%gr }tﬁ-op&? focesgﬁ)rq&ll D1 fl&)

t opi cal , transrrucosal ? Trans el For It’ransrrucosa ran der mal
adm ni straFr , penetrants appropri ate to the barrier to be permeated

are used . fo Such ant s re n r

the art. 8 A &55 £y 1@5 Oy 5om %tlj‘ e ne
use of nasag exXtEg Te % ’%ﬁt? 08

del i very. &8 Sf‘%r 83?4*1)0%’ cela‘ﬂ\ru%t tP8PF3 °"§t$?rﬁo%t %ry

bases suc butter and ot her gI ycerrdes For transder nmal

admnrstrg]trop the cti onpoun Iatedrnt orntrrF
sal ves ol %errafdgp fpﬁ aﬂi\;xa %Ec
may be adfPAFRE r'”‘é’ XFast rORUIHORS {5 ¢ ‘?ﬁ?‘é?‘ ek
time. The “@friatiepty theysperet @8°1fP8Pr°‘a‘éth3r?P§‘f"é‘H opfoteis

sequenti al HgpG2 §e]&5p to and including 60 m nutes. Pr eferably, HL and
' CDC are co-adnini stered. Conpositions conprising HL and | CDC rrax
used al on&F16r 16 1§ aagrbineasbleadingrume BlRBme dpw rempriganethapy) cxtias obHL 1
and KDC i rindee ethenohexiragt of KPR én yasipanpropetionsferzicangineditofal dose of250) ar
condi t i on ughnindfects thersaerctiopsofgpelipopmtainyB captainingdipoprqtingdaparB) froreal ¢ h
condi ti on BepQ2vellpat i ent .
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Ef fecti ve dosages are administered in a synergistically effective
amount of HL and ICDC in anmounts sufficient to produce a synergistic
ef fect. HOWE28P/13%§8t abl e dosages nay be found in the reIg82(9805en
0. 1-500 ng/ kg body wei ght per day, in between 1 and 10 daily doses.
Preferably, effective dosages woul d range between 1-400 ng/ kg body
wei ght per day, admnistered in between 2 to 6 tines a day in divided
doses. More preferably, the effective dosage may be 2-100 ng/ kg body
wei ght perFldayi is adon-hihst bleading curbeplogiap hew tcomHintnigree sthand aytrachotili ded
doses. Moshd freetgnalphyse extract of KBEL abtaned deliyangretharobarti®:i§ acatptkkg body
wei ght perextayiona@i4rh iheaddhsipropdrifonsrfs apemboladtotad doiewil dE@ugintes. A
HL: | CDC weiffgdts theatdrarionfof afudipbprdféint-B cHB8ning lipypreteins $4poB) froovbapet2, 25%
to 99% is ¢pneferable, 20%to 80%is nore preferable, 25%to 75%i s
even nore preferable; 33%to 75%is nore preferable; and 40%to 67%

i s nore preaGersiohgon-fnchr BRndéAP burxt pottiak Yo cdmbiatngQniethandl $kirget 6f HLT ed.
A HL et hangl 1®6rgaaktphldelxeidt aNRDCobtdiddtfoNwiighéthardl il ooty adepsé 1%t 0
99% i s synefsiishd G-7NA) RVafiGsPRIRIioNe W MRbmbidsd iotl d&ofR0®ug/m]

pref er abl grea0MelsQr&icHoof SpRiBHoftR-B chitEhRE AipbRoteB (apd (B)IRI RopGrat el y
1:2 ratio ggs. nost preferred. A HL ethanol extract: 1CDC ethyl acetate

extract weight ratio of about 1% to 99%is synergistic and

pr ef er abl q:‘xch%\i%n-liaé?/%kiadﬂé%rb@plaaﬁg hBwebRbiARzGn eBalbllerirR? ¥ HE

even nore aﬁaﬁ'fe%a@é?ltpﬁase%%@gf@@rogﬁiﬁa Sl oWvirds ethdndl 4r ekt ARGke

pref err ed.exyibhs GL722EYh vEdus YRdpottfohtrop@aibiaXd fofdf HosaR¥ 841 ud/d] affecRf
about 1% tye AOWibofSBBESPih-B coRRMRYElipoprRbih A afint) iSmBESEELAR! €, 25%
to 75%is nore preferable, and an approximately 3:1 ratio is nost
preferr Sd'FIé. Hs G LBANAar BhARE burbODBHRAY BB CoMbintheWa efHRhol 'eRirdP o PHIL
cbout 19 s St RS oty EiRanl PSPy Ph&lRT ab! €.

and an apRLEXLIRE B14-By ik vidhs SrdpdrtiBas for ReGhbit £ tal dose of 200 ug/ml affects

the secretion of apolipoprotein-B containing lipoproteins (apo-B) from hepG2 cells.

FIG. 21 is a non-linear blending curve plotting how combining an ethanol extract of HL
and the water phase extract of KDC obtained following ethanol and ethyl acetate
extractions (5-74-B) in various proportions for a combined total dose of 250 ug/ml affects
the secretion of apolipoprotein-B containing lipoproteins (apo-B) from hepG2 cells.

FIG. 22 is a non-linear blending curve plotting how combining each of 3 different
extracts of Ku Ding Cha (KDC) with ethanol extracts of HL in various proportions for a
combined total dose of 150 ug/m! affects the secretion of apolipoprotein-B containing
lipoproteins (apo-B) from hepG?2 cells. 5-21-1 is the ethanol extract of KDC; 5-74-A is
the organic phase extract obtained following ethanol and ethyl acetate extraction of KDC;
and 5-74-B is the water phase extract obtained following ethanol and ethyl acetate
extraction of KDC.

FIG. 23 is a non-linear blending curve plotting how combining each of 3 different
extracts of Ku Ding Cha (KIDC) with ethanol extracts of HL in various proportions for a
combined total dose of 200 ug/ml affects the secretion of apolipoprotein-B containing
lipoproteins (apo-B) from hepG2 cells. 5-21-1 is the ethanol extract of KDC; 5-74-A is
the organic phase extract obtained following ethanol and ethyl acetate extraction of KDC;
and 5-74-B is the water phase extract obtained following ethanol and ethyl acetate
extraction of KDC. -

FIG. 24 is a non-linear blending curve plotting how combining an ethanol extract of HL

with ursolic acid in various proportions for a combined total dose of 50 ug/ml affects the
secretion of apolipoprotein-B containing lipoproteins (apo-B) from hepG2 cells.
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A berberine:lupeol weight ratio of about 1%to 65%is synergistic and
preferable; however, 5 to 60%is nore preferable, 30%to 55%is even
nor e pref ew@BDE/1338 an approximately 1:1 ratio i s nostPq@Bt@emedelr A
berberine: betulin weight ratio of about 1% to 99%is synergistic and
preferable; however, 30 to 70%is nore preferable, 30%to 60%is even
nore preferable; and an approximately 1:1 ratio is nost preferred. A
berberine:ursolic acid weight ratio of about 1%to 50%is synergistic
and pr ef err6l 25 is haorViaear blendiag 4@%e plottimphewppmbimiraanethaltl dxoact 084LS

yet nore pyief @sdilaeid imnaions prppitiond fdnk ediybidedtorabddse of 30 mgimt affects the

pr ef er r ed.sedetdrrdiapoiipepobdie Bagatainingdipoprowsisqhio-Bplrérd hegGRdrtist 1%t 0
75%is synergistic and preferable; however, 5 to 74%is nore

pr ef er abl eg1G2894s h@aohDiYedr Sleyding BRre pRitk@batb@bindikthnarhaaslkR¥dt 6BHE! Y
1:3 rati o viith ¥Rk iR VAiRE bRortiods foek banbinal Banadst bhs0 ednDiffade tei ght
ratio of %@&éﬁonjo%?éhp%EP&dlIﬁB&ﬁﬂﬁfnﬂigS{pbﬁmm (WEBERr@RhepGhaunever, 25%
to 75%is nore prefera and an approximately 2:1 ratio i s nost
pref er r ed.prgher & 8mBE-1in&d bRAINY CurdEPMAing H8RERAbinid Ml ARAN dkFack BPHNL "
means a dogigRniiiih VeiRe] mﬂ:@nilaﬁ@fbkg@orﬁﬁlﬁé/@tﬂial 88c 3NTS QF/ml E@RIsRO for
the di seasg sl d apQipdpr ter:@gtc%&amilylfpowo dins{A/BASHE R BcME t he
patient, the condition d| sease and the treatnent” being effected. The
patient mgyfGbes f@‘dfﬁﬁﬂ hﬁéarmhaﬁg cmlvaﬁioﬁﬂlgmgw%ﬁlﬁﬁu@m HBADEk R act BRHE.

the conposji S5l SR fort WD mibitel i R0 AEY 38SieAinI difdcis HR

Exanpl es tQq &%o@%p Fokeir? B b filhin %1@@&% oSBj"E&ﬁhElﬁﬁz"éeﬁd out on

Hep& cel |l s. ese C were obtaln fromthe Arrerl can Type Culture

Col | ecti onglsC

hepat obl a;&é} % Aol yﬁgﬁg §ﬂrve hg%& the ethanol ex cg‘oﬂféﬂéd
nmodel s to

liver. Thesgéérgtce [{i‘lagélg)c%%?éé m)st o&gtqﬁ)e pla p?j(;%tr%l rll1 s%%ctrntsat gd from

human IIVel{ C?d %noF%Ll lbﬂigdiﬁ RL%h Qrc% gane a rﬁcqg yfost
et abol fjgfn | % gfa‘:q‘@” M‘?F‘“?i O%E %
ed $atal oseo %(hs ecr OPfﬂ m- i bit

7-a-hydro so ex
bot h sat u)r(lé’B ?eﬁnséFPoe% | n| (funonsat urabl e I ow af fi n| ty LDL

binding si 1;18831[ 18 a]non-lmear blendlng curve plotting how combining the ethanol extract of HL
and a sub-fraction of water phase extract of KDC (94-2), in various proportions for a
combined total dose of 250 ug/ml, affects the secretion of apolipoprotein-B containing
lipoproteins (apo-B) from hepG2 cells.

FIG. 32 is a non-linear blending curve plotting how combining the ethanol extract of HL
and a subfraction of water phase extract of KDC (94-3), in various proportions for a
combined total dose of 250 ug/ml, affects the secretion of apolipoprotein-B containing
lipoproteins (apo-B) from hepG2 cells.

FIG. 33 is a non-linear blending curve plotting how combining each of 3 different sub-
fractions of water phase extracts of KDC with an ethanol extract of HL in various
proportions for a combined total dose of 250 ug/ml affects the secretion of
apolipoprotein-B containing lipoproteins (apo-B) from hepG2 cells. 94-1 is the first sub-
fraction of 5-74-B; 94-2 is the second sub-fraction of 5-74-B: 94-3 is the third sub-
fraction of 5-74-B.

FIG. 34 is a non-linear blending curve plotting how combining an ethanol extract of HL

with chlorogenic acid in various proportions for a combined total dose of 50 ug/ml affects
the secretion of apolipoprotein-B containing lipoproteins (apo-B) from hepG2 cells.
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The invention will now be further elucidated by the foll ow ng

Exanpl es. Exanple 1 Determ ning the dose related effects of HL and

| CDC on t h&028f183EeHn of Apo-B from Hep@& cel |l s The ef fREGYIB2aHP/044161

KDC and hawt horn extracts, when used in isolation as well as in

conmbi nation, on the secretion of apo-B from human hepatonma cells,

Hep- & was determ ned. Water extracts of Coptis chinesis (Huanglian)

and Ku Ding Cha (Hex kudi ngcha) were devel oped and tested; results

are i ndi catléd3s is ahbgrlines blknding ciddye plesing bbwwembpiningtanathoholexeact pBdL.s of

Copti s chiwiesihboréddarngidiianricmn gropbiniphs fae e tahleingkibtabddss o675 gimDafifigtsCha

(1'l ex kudithgab@)iomel pokigapiotelpBaioapadnglipdphasihd@pciBeibmaepGedisused

for these experinents shown in Figures 3-12. |solated huanglian or Ku

Di ng Cha eI 3k 3 noelites blchding ey eploting BbwapmbiBingherbetiep@BR)GEtH S i n

a dose-r elladedlin@Ac\Rprépoktins for a@BEAbinBE 10 dbRWTH0 @il afféctths Sechaidn an

i nhi bi tOr)bf@ﬁ&l@@%ro&fh—BI&&t&ﬁﬁl@@iﬁabﬁﬂteﬂlﬁ (@RMBHrdr Repa2helicel | s (Fig. 4).

HL had greater ficacy than I CDC. The 1C50 val ues for HL and KDC

extracts weGesfiQunen-lifedp Slchdife et dBlofdE hew@oRblfiE berbeARP@ER)WAlY . The

addi tion ofeniia Mefols Srepdrasts tha ddntbidda (il dbse 850 BImMulebts Afe se@etidaDC

(Fig. 6), o@solipBprdeidB chbit&hfB %o rbﬁlrﬁf(:;ﬁomon‘?fle geptdaextracts in a

dose- dependent nmanner. Further, the effect of conbining HL and |1 CC

extracts ipGt 5ieis WabBhedr gfeh&ngrmr% HoRidg hB& csRbfeitoibefie @ER)Bift 9.

8) indi Catu‘?s%hé)ﬁél@'ir%a%%s drﬁorﬁ%aef@ﬁ{bmefdh&a%@bmtdg@ﬂl MResieund to

have gr eats@&ctgnfdf‘ﬁﬁtmrfn %ﬁa@m -BEOhEhRE 1365&&%%;535)6&&93@@1&5 KDC,

t hus indicating syhergl smbetween the extracts.

Det er mi ni fggt lsq hﬁsalrafeﬁmngﬁ&e B3k hb%,co%mu@mqrb@mmm With the

secreti on Qlord R He u?mnléﬁp p&‘ﬁL or a combined total dose of 50 ug/ml affects the
SBCICHOII of apohpoprotem—B containing lipoproteins (apo-B) from hepG2 cells.

FIG. 40 is a non-linear blending curve plotting how combining berberine (BBR) with

palmitine chloride in various proportions for a combined total dose of 50 ug/ml affects
the secretion of apolipoprotein-B containing lipoproteins (apo-B} from hepG2 cells.

DETAILED DESCRIPTION OF THE INVENTION

Evidence from numerous studies indicates that berberine (BBR), an alkaloid isolated
primarily from the herbs huanglian (Coptis chinensis) and goldenseal (Hydrastis
canadensis), possesses cholesterol-lowering properties. In particular, berberine has been
found to enhance expression of LDL receptors in liver cells through a post-transcriptional
mechanism that apparently stabilizes the mRNA for the receptors. This increased
expression of LDL receptors enhances the hepatic uptake of cholesterol, consequently

resulting in lowering the levels of LDL-cholesterol in plasma.
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The effects of m xtures containing HL, KDC, and hawthorn extracts, at
two different concentrations, on the secretion of apo-B are shown
(Fig. 7). VWR2WHa3phdsence of haw horn, increasing the JETEBAPAIHENS
of either HL or 1CDC alone had little additional effect on the
inhibitory effects of the m xture on apo-B secretion, whereas

i ncreasing the concentration of hawthorn was found to increase the
overall efficacy of the conbined extract. However, when the

concent r atThe kol edteraldywning whpertisad KNG exragistapprar & hoarlaterd e heiiseptent

si mul t aneously, the overall efficacy of the m xture was found to be

i ncr eased.of keipeneq Strpencidse flamncidsitphatylohanoid gliytosidas, eeffenyt nuinicsacidaand
found to have the greatest efficacy. Factorial analysis of the data
reveal ed tiRaderi@smrg t Reehhstadieehhveachoyn dawthese repmtoidscinhibitna rliepaticed
the nost to the overall efficacy of the m xture, followed by HL and
KDC had a picfokerdl eaffestACANewhizhUs eeqired Mitrethaasiedficadtion \aed sedrkticanef
KDC was found to be synergistic. Exanple 3 Determ ning the |1 C50

val ues f orcheRRbNRSh OR& cefls. HL and KDC extracts The |1 C50 val ues for HL
and 1CDC were found to be 146 ug/m and 239.1 ug/m, respectively.
When the concentration of HL was kept constant at 50 ug/m and KDC
varied, the 1050 value was found to be 163.5 ug/m; this result

i ndi cat es Aifi@hghl barveribdhRl RBCKRGeerdchathoddiow GobsessadiitRekterel-16eriy

HL for 50% efficacy. Furthernore, with HL concentration constant at

100 ug/m rSOGhYRhI RS to BEhARER diWRFent BidBtnlss DaVild3r Beiighelll to FHUS,
100 ug/ M “of" HL shoul'd be added to 23.3 ug/m of KDC extract for 50%

ef ficacy. Eﬁﬁzuiap%fihalngﬁpofva%{i&ﬁ $eMbriddM0s bRAPINAE tedhhRetthe BipIOEaHtakaat
the two edtracts acte synergistically in lowering the secretion of

apo- B f romeh | ifreab gt R3abech XREdHAERL fedi theShpaRledibdon of
carried 03# ?%E%%ﬁﬁirn1%he synergf§n1bg{meen t he HLean KDC extracts.

Three CompReeif 2hotRRI P ARESprllE 8 HNBnRONy 1ICA BoRFMIEn B (apo-

i sobol ogram an I nat1on 1ndex were utilized to determne this

| nteract! gy {0 LHIGA BhERHIAG ol 189, T Offieh [Bvib LS ofL 5 bl

for total ug/ mL and 250 ug/nlL are illustrated

in Fi gur esatl?%%s%%m%ﬂq T:}I%SFIJSQI? Qﬁieiﬂ;i(}rélle{eﬁéesﬁ) )%t u#os'ftn)ﬁ§ @orﬁﬂ{},ﬁﬁrﬁﬂ @ﬁd S

i ncreasing roporti 0 e was found to increase

he effi f th i I j h |30
the e 'Cﬁﬁ&a}‘%\d% ?eeshfgﬁ%téca%ﬁwgﬁsﬁga}ME 1568 HEIE G clellod. "Ené Wil oRd

the line Ing“that the nature of 1 nteraction
S haEi:c tuvsue%uF)i(rE rthaé%:[ ﬁpi\ﬁ/al%wsexﬁlgeréﬁ%c% & ‘promote human and veterinary health,

particularly cardiovascular health and to prevent or treat cardiomyopathy.

The compositions according to the present invention may be used to treat or reduce the
chance of contracting or the progression of a number of diseases or conditions in a
subject. Diseases or conditions include, for example, cardiomyopathy, cardiovascular
disease, hyperlipidemia, hyperlipoproteinemia, high levels of lipoprotein (a), ischemia,
coronary heart disease, atherosclerosis, angina, cerebrovascular disease, stroke,
overweight or obesity, metabolic syndrome, polycystic ovary syndrome, myocardial

infarction, diabetes, insulin resistance, sclerotic disorder, hyperglycemia, hypertension,
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Further, the isobologram based on | Cso values (Table 1) plotted for
various conbinations of HL and I CDC extracts was found to bend
i nwar ds ( FV§ 202183458 ur t her i ndi cating that the nature CTIBR@WPAGHIION
between the two extracts was synergistic. Figure 12 is based on the
| Cso values of the two extracts (indicating 50%efficacy). It
indicates that at HL concentration of 50 ug/m, 113.2 ug/m of KDC
wll be required to achieve 50%inhibition in the secretion of apo-B
f r om HepGarmhigthinsa, didbeeeakthehartral gvan sgee,rdisdases of theHirainsdisaagas o ded
to 100 ug/nm, then only 23.3 ug of KDC will be required to achieve
this eff egleriphbpddhervdus sySism avdinflesmafiorll and KDC extracts and for
various conbi nations Extracts | Cso KDC 239.1 ug/m
The invention also includes pharmaceutical compositions, comprising HL, and KDC in
combination with a pharmacologically acceptable carrier. Those of skill in the art are
familiar with any pharmaceutically acceptable carrier that would be useful in this regard,
and therefore the procedure for making pharmaceutical compositions in accordance with
the invention will not be discussed in detail. Suitably, the pharmaceutical compositions

may be in the form of tablets, capsules, liquids, lozenges, pastes, salves, powders, lotions,

aerosol, solutions suitable for injection or suppositories.

The oral compositions can include an inert diluent or an edible carrier. For the purpose of
oral therapeutic administration, compositions comprising HL and KDC can be .
incorporated with excipients and used in the form of tablets, troches, powders, or
capsules, e.g., gelatin capsules. Oral compositions can also be prepared using a fluid
carrier. Pharmaceutically compatible binding agents or other carrier materials can be
included as part of the composition. Such binding agents and carriers can be a binder
such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch
or lactose, a disintegrating agent such as alginic acid, or corn starch; a lubricant such as
magnesium stearate; a glidant such as colloidal silicon dioxide; a sweetening agent such
as sucrose or saccharin; or a flavoring agent. HL and KDC compositions may also be
admixed with a food or beverage and taken orally. Fortified foods and beverages may be
made by adding HL and KDC during the manufacturing of the food or beverage.

Alternatively, the consumer may add HL and KDC to the food or beverage near the time
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HL 146.0 ug/m 1CDC m xed with 50 ug/m HL 163.2 ug/m KDC m xed with
100 ug/m HL 123.3 ug/m The conbi nation i ndex
WO 2009/133458 PCT/1B2009/005461

of consumption. Each ingredient may be added to the food or beverage together with the
other ingredients or separately from the other ingredients. Examples of foods and
beverages are, but not limited to, cercals, snack bars, dairy products, fruit juices,

powdered food and dry powder beverage mixes.

The lipid level lowering composition according to the present invention can be
administered by any suitable route including oral, aerosol, or other device for delivery to
the lungs, nasal spray, intravenous, intramuscular, intraperitoneal, vaginal, rectal, and
topical, transmucosal or transdermal. For transmucosal or transdermal administration,
penetrants appropriate to the barrier to be permeated are used in the formulation. Such
penetrants are generally known in the art. Transmucosal administration can be
accomplished through the use of nasal sprays, suppositories or retention enemas for rectal
delivery. The suppositories can include conventional suppository bases such as cocoa
butter and other glycerides. For transdermal administration, the active compounds are

formulated into ointments, salves, gels, or creams as generally known in the art.

HL and KDC may be administered simultaneously or sequentially over a period of time.
The effective time range for administering HL and KDC sequentially is up to and
including 60 minutes. Preferably, HL and KDC are co-administered. Compositions

comprising HL and KIDC may be used alone or in combination with another medicament.

Dosages of HL and KDC in accordance with the invention depend upon the particular
condition to be treated, as well as the age, sex and general health condition of the patient.

Effective dosages are administered in a synergistically effective amount of HL and KDC
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Determ nati on of a drugs conbination index (Cl) provides quantitative
I nformation of the nature of drug interaction. It is calculated

t hr ough t NEOR20M9M18WEHg equation: C = (CA x / 1Cx, A) + (RB/EB2009DSH§1e)
CA x and CB,x, are the concentrations of drug A and drug B used in
the conbination to achieve x% drug effect. 1Cx, A and I1Cx,B are the
concentrations for single agents to achieve the sane effect. A C of

| ess than, equal to, and nore than 1 indicates synergy, additivity,
and ant agdniampunts agfideitity ptoduce0gynkligis50 effept.ntlowBvds,Isukable Hhsag&Onayghen :
0. 78 The Conbi nation i ndexes conputed for both the HL concentrations

wer e foundolifd aahd Emge bEarerl 0,130 m#/kg bbdr weight patdag inltetwddh lagmd KDC
I nteracted synergistically in reducing the secretion of apo-B from

hep- @ celdafly dbiR. CPieterabdy, i dFfeciived@osay@Sweddmatige helwanm 1-h60 n(ghk: vadyues
and because the | C50 val ue of alone was found to be | ess than 150

ug/ m, conlifiatieP Bay, RdRKERereLlin bétdeerd Do B bl £9af D HREJMINTsdsheMore

anmount of HL greater than 150 ug/m cannot be cal culated. Exanple 4
preferably, the effective dosage may be 2-100 mg/kg body weight per day, administered
in between 2 to 4 times a day in divided doses. Most preferably, the effective dosage

may be 10-60 mg/kg body weight per day, administered in 3 times per day in divided

doses.

A HL:KDC weight ratio of about 1% to 99% is synergistic; however, 25% to 99% is
preferable, 20% to 80% is more preferable, 25% to 75% is even more preferable; 33% to
75% is more preferable; and 40% to 67% is more preferable, and an approximately 1:1

ratio is most preferred.

A HL ethanol extract:KDC ethanol extract weight ratio of about 1% to 99% is synergistic
and preferable; however, 25 to 75% more preferable, 30% to 67% is even muore

preferable; and an approximately 1:2 ratio is most preferred.

A HL ethanol extract:KDC ethyl acetate extract weight ratio of about 1% to 99% is
synergistic and preferable; however, 25% to 75% is more preferable, 33% to 67% is even

more preferable, and an approximately 2:1 ratio is most preferred.
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Determining if the nethod of extraction affects observed bi ol ogical
activity of ICDC To determine if the nmethod of extraction affects the
bi ol ogi calWaetINIBI8 of 1CDC, 3 different extracts of ' COT/HRUIB05461
prepared. Figure 13 indicates the flow diagramrevealing the

processi ng techniques utilized in the preparation of these extracts.
Raw KDC | eaves were initially extracted with ethanol and the extract
obt ai ned (5-21-1) was freeze dried and subsequently utilized for the
pr epar at i ot Hif etipinhleex tresttKIAC waten axirags weighimetit obdbobi Bh dgPP4lis supigisticsy .

The dri ed 5.21: 1 | 5501 y&g. i d § .
oxt r act od \ERPTAJT ST B Rt R B FER i ahonk PhSatoctnd M bt Ebigerty

(5-74-B) phpmto exhoshpieferretht ai ned fol | owi ng ethyl acetate extraction
were collected. Al extracts obtained fromraw | eaves during 1CDC
processing were tested for biological activity, both alone as well as
in conmbination, with the ethanpol extract af HL, | I on_bet ween
ethanol - ot FACHEMS} SfesEsHREPLE <75 aiete £ 5o 1o ol gk ROmPERELr

bl endi ng curves between et hafnol ex%ract of, HL an et hanol e% ct of
| CDC ( 5- 2 howeyers % /%8 REsteakic-Be 4P 2RPEYELatsly 1iEr310 I st P g/ i
and 250 ug/m . Mxtures of these extracts in different proportions
were found to have efficacy consistently higher than that of the
either of these extracts individually. The results, therefore,

i ndi cat e SYyrherbgringiupen! \ieaight sphe. 96| abalk §%ctos63f iy SYBGTEISHS ipFeferable;
reducing the secretion of apo-B related |ipoproteins from hep&

cel I's. | nthomsgeari 8rio §8%wis anore pectenablg) 3¢k de a‘{%%ptsr%ﬁinaorﬁﬁa‘%@a*é%t%cﬂcn of
KIX (5-74-A) and H: Figures 17 and 18 illustrate the interaction

bet ween t pprimatdy Ldxetrode mogfpreferigd4)  and the organi ¢ phase extract
of 1CDC obtai ned foll owi ng both ethanol and then ethyl acetate
extractions (5-74-A) for the conbined total doses of 150 and 200

ug/ M, respectively. Thus, 5-74-A was found to interact

syner gi st i & dietbgring:batulivhweight eatior efcaboibd %ot A%%his toweistie @ad euctpmble;

t hese experinents. Interaction between the water phase extract of

| CDC ( 5- 7/hoBevand0 kd_F0% F gurepref@able G0%ated60%4 issensi mére prederablenengy an

bl endi ng curves for the m xtures containing the ethanol extract of HL
and t he wadpproxjmirasle 18 xsticais tnostfpréfamredybt ai ned fol | owi ng bot h et hanol
and then ethyl acetate extractions (5-74-B). Figures 19-21
denonstrate that HL interacts synergistically wwth the 5-74-B extract
of 10C. As denonstrated in Figures 14 to 21, the nmethod of extraction
for | CDC daésbadienatdiectidi waeigs yaer off aontc1% o SP%cis isynergistichanbilpreféwlay
the three extracts, 5-74-A was found to have the greatest synergi sm
with HL (Fioguk&s 120 49% i@ More preferable, 30 to 40% is yet more preferable; and an

approximately 1:2 ratio is most preferred.

A Dberberine:chlorogenic acid weight ratio of about 1% to 75% is synergistic and
preferable; however, 5 to 74% is more preferable, 20% to 50% is yet more preferable;

and an approximately 1:3 ratio is most preferred.
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Exanple 5 Interaction between triterpenoids, ursolic acid, betulin,
and | upeol, and HL Chem cal analysis of 5-74-A revealed that it
cont ai ned YarPWIS8343 i t er penoi ds and, in particul ar, si QEIFIBZAHKPISI6]
anounts of lupeol, betulin and ursolic acid were found in this
extract. The next sets of experinents, therefore, were designed to
determ ne the nature of interaction between each of these
triterpenoids and the ethanol extract of HL. The experinents
descri bed A efegurmdmiite chbride vesightgeidd ofi abors 36 itor9atrosatergisic and
anal ysis indicating that HL contains about 20% BBR. Therefore, a
val ue of ZfeableBRWever, BE%waY5¥oinimare drefirsitie; eind e rpprosiciatety Adirdtiofs
| upeol to prepare a m xture of conbined total doses of 30 or 50
ug/ m . Form&xpefehedi n Figure 24, for a total dose of 50 ug/m with
40% BBR content, 20 ug/m of BBR is required; thus, 100 ug/m of HL
was added to 30 ug/m of ursolic acid (for 60% ursolic acid content).
In a simlar fashion, 20% of BBR in HL was conbined with betulin to
prepare a THeXbriseeéctiv dhbined atddrathesipsas afoun0 mads 4 Sokge rhificiEheto
non-1linear blending curves of each of these tetpenoids with HL are

shown in Rjr@HdEsreddntid® and/br BEHRAGHt For HBETIREAY fate bbiag tichlePeTHIERGIl dary i n
particular ursolic acid, betulin and |upeol, are likely a few of the

constit ueg‘éﬁengfngl $eDre ipBti @, 08 coiidlitint disdabe addBEMefin@nt b¥iQ affdctedNSThe
bet ween KDC aqueous sub-fractions, 94-1, 94-2, 94-3, and huanglian

Subsequenty,titht aRFeGubal of nitRD ViR itdQeld SraRShdlS TS, the céhpdhitidnne
wat er phase extract that was obtai ned foll owi ng the ethanol and et hyl

acetate e>ga§gﬁflh&gicgfanh%na\g@§ugeg_rther fracti onated by water elution
t hrough a Sephadex-15 colum and 3 fractions were successively

coll ected and naned fractions 94-1, 94-2 and 94-3. Interaction

bet ween 9%%?%;%%?%9@%0%0118&3 rA%S-tB Qéccréf{'oh_e&- i Bits3Perd QRirfeliSouk R HepG2

non-linear b curve for various m xtures of 94-1 and the HL

extr ac_t : ﬁ%ll%.sTﬂggedﬁﬁﬁvjcfeo%tﬁh&flf‘rgm%e ﬁgéérijcalil Fl't_vﬁé et®d Collection (cat #;

synergistically wt L.
ATCC HB-8065). HepG2, a human hepatoblastoma-derived cell line, is one of the most
commonly used models to study lipoprotein uptake and metabolism in intact human liver.
These cells secrete most of the plasma proteins secreted from human liver cells including
apolipoprotein-B [38]. In addition, most of the enzymes involved in intra- and
extracellular cholesterol metabolism including LCAT, ACAT, HMG-CoA reductase and
Cholesterol 7-orhydroxylase are expressed in these cells [39]. They also exhibit both

saturable high-affinity and nonsaturable low-affinity LDL binding sites [40].

The invention will now be further elucidated by the following Examples.

Example 1
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I nteraction between 94-2 and et hanol extract of HL: Figure 31
denonstrates that 94-2 is al so synergistic when conbined with HL.

| nt er act i OWORBNIEEA8 94- 3 and t he et hanol extract of HL:POVIZH&0E261
denonstrates that 94-3 is al so synergistic when conbined with HL. The
effects are nost apparent in a 94-3 to HL weight of 3:1. As
denonstrated in figures 30 to 32, each sub-fraction of 5-74-B are
synergistic with HL.. Anong the 3 sub-fractions of the water phase
extract 5-DreterBining-tBe dess relatedgifects oEHLapdds( onithe saeretiona Apodtifrem
33). Exanple 7 Chemi cal analysis of 94-3 reveal ed that the one of the
maj or consiepGleerdls of this fraction was a caffeoyl quinic acid called
chl orogeni ¢ aci d. Subsequent experinents, therefore, were designed to
det er m ne Theeeffeats wf dllgf KD Ot apd datvitom betastse wher bsadoigamilatioacisdwelhas tnhe
et hanol extract of HL. Interaction between chlorogenic acid and the
et hanol exdbombbiatiaf, dil theCdcoetiog exfi apod® iftbnaidmah ehepsthmn alellg xXHep G2 wis HL
were m xed together in various proportions to study its interactions.
The ef f ectdetephinee SWaeo Bhiraeat o0 08pma ShikdsisuGluangliad) ahd tKhe Dhontha €lex
total dose of 50 and 75 ug/m in Figures 34 and 35. Chlorogenic acid

al so expr gagrdcimy Nesrgi derelvpddn aid €estdd; easiultacle indichadain Mipurdsal 4dde2,

chl orogenic acid content of the 1CDC extracts is |likely contributing

to the denegsitvalye EiEdnbRE itcbhk e vERAesia (luadfEian) and ethyl acetate extracts
of Ku Ding Cha (llex kudingcha) were also developed and hawthom extract was used for
these experiments shown in Figures 3-12. Isolated huanglian or Ku Ding Cha extracts
reduce the secretion of apo-B from Hep-G2 cells in a dose-related manner (Fig. 3) and
the hawthorn extract also has an inhibitory effect on the secretion of apo-B from the cells
(Fig. 4). HL had greater efficacy than KDC. The ICsp values for HL. and KDC extracts ‘
were found to be 146 pg/ml and 238.6 pg/ml, respectively. The addition of hawthomn

extract to the HL (Fig. 5), as well as to KDC (Fig. 6), was found to increase the efficacy

of both extracts in a dose-dependent manner.
Further, the effect of combining HL. and KDC extracts in the weight ratio of 1:1 on the
secretion of apo-B (Fig. 8) indicates synergism. As is apparent, the combination was

found to have greater efficacy than isolated extracts of either HL or KDC, thus indicating

synergism between the extracts.

Example 2
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Exanpl e 8 Experinents were devised to consider the synergi sm between
BBR and various potential active conponents of KM (pure conpounds

i ncl udi ng W@F8YI13348%t ul in, ursolic acid, and chl orogeniP(?TéFgE‘IS‘?"."“S?ﬂe
followi ng graphs illustrate the synergi sm between BBR and t hese pure
conpounds in Figures 36 - 39. Exanple 9 An experinment was al so
carried out to determ ne the nature of interaction between different
conponents of HL. Therefore, the nature of interaction between

ber ber i ne Raterminingthe foge relatedy siteats of g dtRE and dgwilkrnj o the sesgpffiungef n

Figure 40. Palmtine chloride was al so found to interact
syner gi st iApo-Byrom HapG2edlsri ne.  FULL Cl TATI ONS FOR REFERENCES |
REFERRED TO IN THE SPECI FI CATION 1. Raza JA, Babb JD, Moyvaheed A
2004. QOpt i'Thel effeets 2d emwwres sonfiping HLpKB&hiand ihawibeimentsactar dvievet diliereess
cardi ovascul ar disease. Int. J. Cardiol. 97: 355-366. 2. Arad Y,
Ranal cri stnarenfRatioBs,pslter sgeielipn dfoe-B 456 shond Figf 7). bvths presénae pHlemalym.on
very-lowdensity |ipoprotein triglyceride netabolismin subjects with
conbi ned hygvessing phetentcatratgonis deiter Hbor KEdUdedt had dislsidditiamal effeat oetlicon
of triglyceride-rich |ipoproteins. Meatbolism 41:487-493.
inhibitory effects of the mixture on apo-B secretion, whereas increasing the concentration
of hawthorn was found to increase the overall efficacy of the combined extract. However,
when the concentrations of any two of these three extracts were increased
simultaneously, the overall efficacy of the mixture was found to be increased. Increasing
the concentration of all three extracts was found to have the greatest efficacy. Factorial
analysis of the data revealed that among the three extracts, hawthom extract contributed

the most to the overall efficacy of the mixture, followed by HL and KDC had a minimal

effect. The nature of interaction between HL and KDC was found to be synergistic.

Example 3

Determining the ICsq values for combinations of HL. and KDC extracts

The ICsy values for HL and KDC were found to be 146 ug/ml and 259.1 ug/ml,
respectively. When the concentration of HL was kept constant at 50 ug/ml and KDC
varied, the ICsp value was found to be 163.5 ug/ml; this result indicates that 113.5 ug/ml
of KDC extract should be added to 50 ug/ml HL for 50% efficacy. Furthermore, with HL
concentration constant at 100 ug/mt and KDC varied, the ICsp was found to be 123.3

ug/ml. Thus, 100 ug/ml of HL should be added to 23.3 ug/ml of KDC extract for 50%
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3. Reihner E, Rudling M Stahl berg D, Berglund L, Ewerth S. Bjorlchem
. et al. 1990. Influence of pravastatin, a specific inhibitor of
HVG- CoA r eWREPHEE345Hn hepati c netabol i sm of chol est er ol ECTB2{B#§954617
Med. 323: 224-228. 4. Bays H 2006. Stalin safety: an overview and
assessnent of the data-2005. Am J. Cardiol. 97(8A): 6C 26C. 5.

Ham lton-Craig 1. 2001. Stalin associated nyopathy. Med. J. Aust.
175(9): 486- 489. 6. Kong W Wi |, Abidi P, Lin M Inaba S, Li C et
al ., 2004.efBacheFhalewedCa vabneepf bh edrebined extra¢tpimeeesh Hhatitha gvaeriertg

t hrough a uni que nechani smdistinct fromstatins. Nature Med. 10:
1344- 1351.acid spdergiticElly @Hewering the seeretion ¢i3poB froan henGR ¢lls2006. The
medi ci nal plant gol denseal is a natural LDL-chol esterol agent with
nmul ti pl e bi oactive conponents and new action of mechanisnms. J. Lipid
Res. 47: 2134-2147. 8. Brusq J, Ancellin N, Gondin P, Guillard R
martin S, Additidnal éxparinfentetver| subs2@@Gtly barhied pitito nordirm| the syhergysm hetwien

t hrough activation of AMP-kinase: an additional nmechanismfor the
hypol i pi dahé d1efahé XBCofxtdaets bEhiee t@mmbnlyl ugaddagResaches7 includibg- nob28@ar 9.
Huang C, Zhang Y, Gong Z, Sheng X, Li Z, Zhang W et al. 2006.

Ber ber i ne HléHaidp) fs6boddgdark Andaebniogiyibe indiex (vereanitizaltith detetntinotifinthetiddPAR
y pat hway. Bi ochem Biophys. Res. Comm 348:. 571-578. 10. Anis KV,
Kin-tan G Kuttan R 1999. Role of berberine as an adjuvant response
nodi fier during tunor therapy in mce. Phan Phannacol. Comm b5:
697-700. Non-linear blending curves for a mixture of HL and KDC for total doses of 150 pg/ml,

200 pg/ml and 250 pg/ml are illustrated in Figures 9, 10 and 11, respectively. At all
these concentrations, increasing the proportion of HL in the mixture was found to
increase the efficacy of the extracts, which was reflected in the curving of the line
inwards, thereby indicating that the nature of interaction between the two extracts was

synergistic.

Further, the isobologram based on ICsp values (Table 1) plotted for various combinations
of HL and KDC extracts was found to bend inwards (Fig. 12), further indicating that the
nature of interaction between the two extracts was synergistic. Figure 12 is based on the
ICsq values of the two extracts (indicating 50% efficacy). It indicates that at HL
concentration of 50 ug/ml, 113.2 ug/ml of KDC will be required to achieve 50%
inhibition in the secretion of apo-B from HepG2 cells. Whereas when the concentration
of HL is increased to 100 ug/ml, then only 23.3 ug of KDC will be required to achieve
this effect.

Table 1: ICso values of HL and KDC extracts and for various combinations
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11. Etheridge AS, Black SR, Patel PR, So J, Mathews JM 2007. An in
vitro evaluation of cytochrone P450 inhibition and P-glycoprotein

i nt er act i oWOWPPH3FS? denseal , G nkgo bil oba, grape seed PGHIBROVPRISEEY e,
and ginseng extracts and their constituents. Planta Med. 73: 731-741.
12. Negi shi 0, Negishi Y, Yamaguchi F, Sugahara T. 2004.

Deodori zati on wi th Kudi ng-cha containing a | arge anount of caffeoyl
quinic acid derivatives. J. Agric. Food Chem 52: 5513-5518. 13. Lau
K, He Z, {Dong H, Fun@:ﬂﬁacﬁut PP. 2002. Anti-oxi datill&a

anti'inflummLU|_y a6 enato pIU[C\.’L;VC ef-feets -t
robustum| J. Etl mpharrﬁgtéo 83: 63- 71. 14. GugPﬁagc ril 1996.
Ant i oxi dgnt effects of Hil ex par aguari gnsi s: | nduabQrugihl decreased
oxi dabi lijfty of human LDl in vivg Biodhem Biophys_——Res Comm 224

338- 344, 15 &BCMMW%M%%IHM 1d95. Low derd$32ypemloopr ot ei n
oxi dat i on ) i0BRELAHS Of [T TeX Par agugBi3aiaahis- Bi ochem
Mol . Bio.Llterations 35 47-56 16 iStein FIP  Schmdt B FEurlon
ER, Soares LAS, Soares MCF, Vaz MRC, Baisch ALM 2005. Vascul ar
responses to extractable fractions of Ilex paraguariensis in rats fed
st andar d &Fie dompimatiooliedexer ol diets. Biol. Res. Nurs. 7: 146-156. 17.
Wang SS, Chen H, Liu XJ. 1994. Prelimnary study on pharnmacol ogic
acti on of Détgudatiomof agogd embinalibo indeuCTY homigesquantitativednfaem@ionztiithe
14: 670-972 (article in Chinese).

nature of drug interaction. It is calculated through the following equation:

Ci=(Cax/ICxa)+ (Cx/ICxp)

Cax and Cpx, are the concentrations of drug A and drug B used in the combination to
achieve x% drug effect. ICx 4 and ICxp are the concentrations for single agents to
achieve the same effect. A CI of less than, equal to, and more than 1 indicates synergy,
additivity, and antagonism, respectively.

For HL 50 pg/ml: 0.81

For HL 100 pg/ml: 0.78

The Combination indexes >computed for both the HL concentrations were found to be less
than 1. This further indicates that HL and KDC interacted synergistically in reducing the

secretion of apo-B from hep-G2 cells.

The combination index was computed from the ICsy values and because the ICsq value of
HL alone was found to be less than 150 ug/ml, combination indexes (CI) for the mixtures

containing the amount of HL. greater than 150 ug/ml cannot be calculated.
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18. Tang L, Jiang Y, Chang H Zhao M Tu P, Cui J et al. 2005.

Tritei pene saponins fromthe | eaves of I|lex Kudincha. J. Nat. Prod.
68: 1169- 1WPL0AMG345uyang M Yang C, Wi Z. 2001. Trit erB§dABRrI9/005461
saponins fromthe | eaves of |lex Kudincha. J. Asian Nat. Products
Res. 3. 31-42. 20. Staudt M Mandl N, Joffre r, rambal S. 2001.
Intraspecific variability of nonoterpene conposition emtted by
Quercus ilex leaves. Can. J. For. Res. 31: 174-180. 21. Jun T, Zhang
H Sun H Pan L, Pin Y, Chen D. 1998. Monoterpenoid glycosides from
Li gust rumBxabpsé¢ 4m Phytochem stry 48: 1013-1018. 22. CQuyang M Wang
H, Chen Z, Yang C. 1996. Triterpenoid glycosides fromllex Kudi ncha.
Phyt ochenirsdtéryminiag if thé drefibil of 28tradtivnffetis dbsedyedAkolpgicaljactivify ofKIC

I noue K, Yang C. 1994. Monoterpenoid and phenyl ethanoid from

Li gust r ummpediiareiineaifethe Rhsth@l be ekisdctign affects HRObidbGical 4ctivityn df, KDEoAg
T, Kwon B, Back N, Kims, KimDK 2006. Acyl-CoA: Chol esterol

Acyl t r ansfgfraat ekidtidiftIDGS WerOpreparalx Figatr Bpiadiaatesthe filowRlizgram rdvesling29;
191-194. 25. Nishinmura K, Fulaula T, Myase t, Noguchi H, Chen X

1999. Act iNd pdcedsthgl RShdigek atiiigsa i@ thetprégachipg pOthdseAnyiactCORCIKI @ Stvessy |

Acyl Transferase (ACAT) inhibitors fromllex kudincha. J. Nat. Prod.

62: 1061- 18 initially extracted with ethanol and the extract obtained (5-21-1) was freeze dried
and subsequently utilized for the preparation of other extracts and assessment of
biological activity. The dried extract (5-21-1) was dissolved in water and further
extracted with ethyl acetate. Both organic (5-74-A) and aqueous (5-74-B) phase extracts
obtained following ethyl acetate extraction were collected. All extracts obtained from raw

leaves during KDC processing were tested for biological activity, both alone as well as in

combination, with the ethanol extract of HL.

Interaction between ethanol extracts of KDC and HL: Figures 14-16 show the non-
linear blending curves between ethanol extract of HL and ethanol extract of KDC (5-21-
1) for the combined total doses of 150 ug/ml, 200 ug/ml and 250 ug/m]. Mixtures of these
extracts in different proportions were found to have efficacy consistently higher than that
of the either of these extracts individually. The results, therefore, indicate synergism
between ethanol extracts of HL and KDC in reducing the secretion of apo-B related

lipoproteins from hepG2 cells.

Interaction between the ethyl acetate organic phase extract of KDC (5-74-A) and

HL: Figures 17 and 18 illustrate the interaction between the ethanol extract of HL (HL)
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26. Nishinmura K, Myase T, Noguchi H 1999b. Triterpenoid saponins
fromllex |cudincha. J. nat. Prod. 62: 1128-1133. 27. Ful cuda T,

Kitada Y, CRSHVEHB4S¥ang L, Myase t. 1996. Two new nondi@fi§al§e/ois4el
gl ycosides from |l cu-ding-cha. Inhibitors of acyl-CoA: chol esterol

acyl transferase (ACAT). Chem Phar. Bull. 44: 2173-2176. 28. Leon C,
HIll JS, Wasan KM 2005. Potential role of acyl-coenzyne A

chol esterol transferase (ACAT) inhibitors as hypolipidem c and

ant i at her god theraygin phesegstraii§ KRC @éas‘uedfgl:lovmsgéothswsr}olzgd thep pthier
1999 handbook of enzyne inhibitors, WIley-VCH Winheim Germany. 30.
Asai T, Takestchkktration ({/dnddor be combigidabalddses ofA002and 2¢yg/mk i cat i on
of small-nol ecule inhibitors of nucl eoside triphosphate hydrol ase in
Toxopl asnaespectibiely. Thust 5-7#-&y wie fAgeite sntGhaspadngisticalp with 3g3HI0 ext@gt fof ee
W5, Iin KR, Park YD, Sung ND, Jeong TS. 2006. Human ACAT-1 and ACAT-2
i nhi bi t or ybodcthe dodes estedfn thesabgeyialens. trit er penes fromthe | eaves of
Lycopus lucidus TURCZ. Biol PharmBull. 29(2):382-4. 32. NovotnY L,
Vachl kova A, Biggs D. 2001. Ursolic acid: an anti-tunorigenic and
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Pat ocka, Jnte?@&ibn lRtvideaFhErhdey phsdeieXftagod KINY (3-74B) and HLpEipess add

their current nedicine signification. J. Appl. Bioned. 1: 7-12.
20, and 21 show the non-linear blending curves for the mixtures containing the ethanol
extract of HL and the water phase extract of KDC obtained following both ethanol and
then ethyl acetate extractions (5-74-B). Figures 19-21 demonstrate that HL interacts

synergistically with the 5-74-B extract of KDC.

As demonstrated in Figures 14 to 21, the method of extraction for KDC does not affect its
synergistic interaction with HL. Among the three extracts, 5-74-A was found to have the

greatest synergism with HL (Figures 22 and 23).

Example 5

Interaction between triterpenoids, ursolic acid, betulin, and lupeol, and HL
Chemical analysis of 5-74-A revealed that it contained various triterpenoids and, in
particular, significant amounts of lupeol, betulin and ursolic acid were found in this
extract. The next sets of experiments, therefore, were designed to determine the nature of

interaction between each of these triterpenoids and the ethanol extract of HL.
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accunul at ivan cohbiapdivith bt & prefdreadixkure 6f dodtbiied sealtdosdof 66 akbXaenoi ¢
acid and cholesterol. J. Lipid Res. 33: 1147-1156. 40. Wi GY, Wi Ch,
Rifici VAug@hioakehbn-Rdear bRE8ding AGlds\of eychdil thebe@ipendidOnitloHLlagsshdensi t y
| i poprotein receptors in a human hepat obl astona cell |ine. Hepatol ogy
4(6): 119Gedut&%4-29. It appears, therefore, that triperpenoids, in particular ursolic acid, betulin

and lupeol, are likely a few of the constituents of KDC interacting with HL.

Example 6

Interactions between KDC aqueous sub-fractions, 94-1, 94-2, 94-3, and huanglian
Subsequent to completion of above described experiments, 5-74-B, the water phase
extract that was obtained following the ethanol and ethyl acetate extraction of KDC, was
further fractionated by water elution through a Sephadex-15 column and 3 fractions were

successively collected and named fractions 94-1, 94-2 and 94-3.
Interaction between 94-1 and ethanol extract of HL: Figure 30 depicts the non-linear

blending curve for various mixtures of 94-1 and the HL extract. As is evident from Figure

30, 94-1 interacted synergistically with HL.
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CLAIM5: 1. A synergistic conposition for managing blood lipid |evels
conprising a first active ingredient (HL) selected fromthe group
consi sti ngwWOf201a3g% | an, Huangl i an extracts, berberi ne PCIVB20H&005¢1 ne
contai ning extracts; and a second active ingredient (10C) selected
fromthe group consisting of Ku Ding Cha and Ku Ding Cha extracts. 2.
The conposition of claim1, wherein the weight ratio of HL to ICDC is
bet ween about 1% and 99 % between 10% and 90% between 20% and 80%
bet ween 23idaadiondfwizedeomdisbonmh ext7Bypf Bbt iegwne Sdempnatraghat 54-2
bet ween 40% and 67% or between 40% and 60% 3. The conposition of
claiml, wbkekesmetgistic whkgbdmbisdd withoHLHL. to KDC is about 1:1, 1:2,

2:1, 3:1 or 1:3. 4. A nethod of preparing a nedi canent for managi ng
blood lipid levels in a patient in need of such managenent, the

met hod conprising conbining in a synergistic effective anount a first
active i ngm@ghé&ivn HetidenalBnidettie bthanvlt dyeragt of HL:dogse 32 demgpnstrates that
Huangl i an, Huanglian extracts, berberine, and berberine containing

extracts; @nglisalseaRAdsROicneomb@edditk ML, (IPEjfeseire atosttipburomit b 84-3
group consisting of Ku Ding Cha and Ku Di ng Cha extracts.

to HL weight of 3:1.

As demonstrated in figures 30 to 32, each sub-fraction of 5-74-B are synergistic with HL.
Among the 3 sub-fractions of the water phase extract 5-74-B, 94-3 has the greatest

synergy with HL (see Figure 33).

Example 7

Chemical analysis of 94-3 revealed that the one of the major constituents of this fraction
was a caffeoyl quinic acid called chlorogenic acid. Subsequent experiments, therefore,
were designed to determine the nature of interaction between chlorogenic acid and the

ethanol extract of HL.

Interaction between chlorogenic acid and the ethanol extract of HL: Chlorogenic
acid and the ethanol extract of HL were mixed together in various proportions to study its
interactions. The effects of these combinations are illustrated at the combined total dose
of 50 and 75 ug/ml in Figures 34 and 35. Chlorogenic acid also expressed synergism with
the HL extract, indicating that the chlorogenic acid content of the KDC extracts is likely

contributing to the demonstrated synergism between HL and KDC.
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5. The nmethod of claim4, wherein at |east one of the HL or "CDC is
orally adm nistered to the patient in a food or beverage. 6. The
conposi ti OWOGIBaS 1, wherein the conposition furtherPCIIRHPAEL6IL
carrier which is a food or beverage. 7. The conposition of claim1l in
conbi nati on with anot her nedi canment, one or nore pharnmaceuti cal
acceptable carriers, food itens, or a conbination thereof. 8. A use
of the conposition of claim1l for the preparation of a pharmaceutical
conposition, a food, or a beverage, for the managi ng of blood lipid
| evel s.
Example 8
Experiments were devised to consider the synergism between BBR and various potential
active components of KDC (pure compounds including lupeol, betulin, ursolic acid, and
chlorogenic acid). The following graphs illustrate the synergism between BBR and these

pure compounds in Figures 36 — 39.

Example 9

An experiment was also carried out to determine the nature of interaction between
different components of HL. Therefore, the nature of interaction between berberine and
palmitine chloride was determined and is presented in Figure 40. Palmitine chloride was

also found to interact synergistically with berberine.
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9. The conposition of claim1, wherein the conposition conprises the
berberine containing plant extract and the Ku Ding Cha extract. 10.
The corrposmg@ghggjsscl aim9, wherein the berbetine com@n@h@gom(ﬁnt
extract is from Copti schi nensi sFranch, Coptisdelto idea C. Y. Cheng
et Hsiao, Coptisteeta Wall or Hydrastis Canadensis. 11. The
conposition of claim 10, wherein the berberine containing plant
extract is from CoptischinensisFranch. 12. The conposition of claim
9, wherein IS f I ' C. J. Tseng
(Aqui fol i ac ﬁi@i&@ﬁ%ﬁﬁ@%ﬂﬂ%%

IF

Li gustrunro t| at hyr5| fl ora CI erodendrumc ort unatum L. or
L e i A g
9 preve 61811 ova , “j)l%g 35 38@1
(Aqui fol i acea ) gﬂ;ré o) sr geé fgec ﬁ%l'
managi ng synerg low% % 0protean su ie hc %
s e i el

product using | !’hﬂ;til hqu?e evldI r?ce f rre ucccP i\ifée a?q.lsemig iony ‘88

of gu Di ngthh !hﬁ Tote lsm
D ot TRt £ g s%%er B B el aﬁg o e
containing p an Inrtﬁle e tm (ég[ Tcnﬁc nhibit r o g'?f f1ic3du%asecm
sol vent per gram, bl holéatemﬁﬁ LNy L E S S5L erbel i ne
containing prg ShrefyP MJJeékeﬁﬁanﬁ‘aﬁe&%eB & stz 7085 18 an
ber beri ne cont alcg lﬂ)q d% 96C.

5. Harmlton—Cralg I. 2001. Statin associated myopathy. Med. J. Aust. 175(9): 486-

489.

6. Kong W, Wei J, Abidi P, Lin M, Inaba S, Li C. et al., 2004. Berberine is a novel
cholesterol-lowering drug working through a unique mechanism distinct from
statins, Nature Med. 10: 1344-1351.

7. Abidi P, Chen W, Kraemer FB, Li H, Liu J. 2006. The medicinal plant goldenseal
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15. The process of claim 14, wherein the berberine containing plant
I's CoptischinensisFranth, Coptisde/toidea C. Y. Cheng et Hsiao,
Copt i st eet WORBIY¥13HW8 Hydr asti s Canadensi s. 16. The pr ocdF/I15R0081EHGh
15, wherein the berbetine containing plant is CoptischinensisFranch.
17. The process of claim 14, wherein the Ku Ding Cha product is from
Ilex kttdintha C. J. Tseng (Aquifoliaceae), Rex aquifoliacese, Rex
| atifoliaThunb, Ligustrunrobustum Ehretiathyrsiflora,
Cl er odendr uni®SteimElLR) Bchmidd B, Fudongdid, Sotred LAY Soares MY, VapgIRGhBaisch
process of cl aiAmM.7Z00féaseilar rekpenits tOexttpc@hbls frcdehsef Tiex phragyarichsisin
kudi ncha C.J. Taefed siaidud fol higlcdmddsterol diets. Biol. Res. Nurs. 7: 146-156.
17. Wang SS, Chen JH, Liu XJ. 1994, Preliminary study on pharmacologic action of
Ligustrum japonicum. Zhongguo Zheng Xi Yi Jie He Za Zhi. 14: 670-972 (article
in Chinese).
18. Tang L, Jiang Y, Chang H, Zhao M, Tu P, Cui J et al. 2005. Triterpene saponins
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19. Ouyang M, Yang C, Wu Z. 2001. Triterpenoid saponins from the leaves of Ilex
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19. The process of claim 14, wherein the first solvent is selected
fromthe group consisting of water, acid water, aqueous al cohol,
aci di ¢ aqueouglvaBeshol , ethyl acetate and et hyl acet at @diasawsagisent
m xture, and the second solvent is selected fromthe group consisting
of water, acid water, aqueous al cohol, acidic aqueous al cohol, ethyl
acetate and ethyl acetate-based sol vent m xture. 20. The process of
claim19, wherein the first solvent or second solvent is an aqueous
al cohol sol us$.dwre TK] Podin&Tp VMo EEsMafS, Cluan AY], Myanh ENeAltevogePf Yuet AP.
sol vent or secand’.dolpealnduppssses kisblatic-Gtdace miclean fatdrkappaBe tciivetidnaged
sol vent m xt ur éead2&hd ddek spuammes seb feaciminm dhd, inkihigy Bical inhesionedinghiodal
rati o of ber bemettapit rancdrthb@pihule mguehaodel. Gdoet Res 6@ 8uEEHA-%bout 1%
and 99 % betsvempi IF/HanN YA SEeKiur &%, 2Ok im0 Pdle SHeKim BSYBaikd
75% bet ween 33y az0D77 Bfatibie bk @rucB3d0datanthidion dfeiqualene Hafmsenithibites
or between 40%fradpPaR%made frlilel PikswaSBictkcimbhil n12p197045er ei n t he
wei ght rati o3pfRapadkgrs, Meepisldat PDO PitasdRiHIOK ChavapsjoduDEvarg SNOLHO6.
1:1, 1:2, 2:1, Edfedt &F tinktude of €ratdeei®bh @k DDLRERPRF 2b1)yity dTEEpARNFMmMA OF
managi ng bl 00d phdnbirshelo® ¥R £d b athedriedibt. AtheRREAEroSIE. 198.0B5-ARNAagemeNt ,
the met hod cogmmiifi RS, CRFRI MMIJ CBhRAI BEY | SRre ONG AN DR THataBfRtizAMh 8L
and a Ku Ding @RapBiinsasibdicad 3y ABDMManChived Cell Vithel HepRGAJ Endel QlREned
lipid levels. ZgndiddiR. MeifiPRe0D7:0381081.24, wherein the berberine
contai ni ng ph@aRiorefhbed M, Hchdriis €10 KeaS IMRNIbSXHRRED, cePAIT Fedehthio
idea C. VY. Chengigl, b ag LapidisfcRebf afBilidopRicidisir aft £ idCanpdeRsts.
26. The met hod 48,seileRhdiboracid W8 LRI O RESAREL. BS: G@Al#sd ng pl ant
extract is fRORVECRRE Wh UM RIR SFA 26t6dkert RY. 1984, Activity and regulation of low
density lipoprotein receptors in a human hepatoblastoma cell line. Hepatology
4(6): 1190-1194.
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27. The nethod of claim 24, wherein the Ku Ding Cha extract is from
Ilex kttdincha C. J. Tseng (Aquifoliaceae), |lex aguifoliacese, Ilex
| atifoliaThunb, Ligustrunrobustum Ehretiathyrsiflora,

Cl erodendrunfortunatum L., or Ilex cornutaLindl. expaxt. 28. The
met hod of claim 27, wherein the Ku Ding Cha extract is fromllex
kudi neha C. J. Tseng (Aguifoliaceae). 29. The nethod of claim 24,
wherein the weight ratio of berberine containing plant extract to Ku
D ng Cha exiaggis.i s between about 1% and 99% between 10% and 90%
bet ween 20% and 80% between 25% and 75% between 33% and 75%

bet ween 3396 ands @zl%r%iaﬁ,t ¥SRRIbsHBR0BN thaBdithe Blood EibWERVe1¢ QARG H A %arst30.

The met hod of claim?24, wherein the weight ratio of berberine
cont ai ni ng pl arfetiexdpgedient o(Héy  pleriedcimmexhe gseupi sonsissing of Huanglian,
1:2,2:1, 3:1 ornguhndi SRS :m 1, cebm Lt

bl ood lipid | ev%%gé%aﬁg%ﬁgggeoﬁanagg’zdngr%%s?gfwegét)%d%%gﬁn tﬁ%k@ge{%?%lg

| evel s, | ow derssiiveyingiegion (S061) iseletted Gomehegrohp vaisisting oft S &ling Cha and
chol esterol | ev&l §i03%n editfiiPr 0Cess of claim 14, wherein the bl ood
lipid levels that afe nanaged are selected fromtriglyceride |evels,

| ow densi ty-1i r e r V. I .
ovel o 53 Tha BSBRBUREI ERLT, Prelchihe ey KB BE 685G & Ghurep
that are nanagebowri§s gud 88 t%achetweem 1004 ghd/8Q%, hewdea\20P4s and 80%, between

| owdensity-1i %%&E%%, %g%legnsgsﬂ)fz gl!ld Jiﬁ)o’,ei)le e%:rl 35‘%%%('1 6%91')::%.%%6?&1% and

| evel s.
67%, or between 40% and 60%.

3. The composition of claim 1, wherein the weight ratio of HL to KDC is about 1:1,
1:2,2:1, 3:1 or 1:3,

4, A method of preparing a medicament for managing blood lipid levels in a patient
in need of such management, the method comprising combining in a synergistic
effective amount a first active ingredient (HL) selected from the group consisting
of Huanglian, Huanglian extracts, berberine, and berberine containing extracts;
and a second active ingredient (KDC) selected from the group consisting of Ku

Ding Cha and Ku Ding Cha extracts.

5. The method of claim 4, wherein at least one of the HL or KDC is orally

administered to the patient in a food or beverage.

6. The composition of claim I, wherein the composition further comprises a carrier

which is a food or beverage.

7. The composition of claim 1 in combination with another medicament, one or

more pharmaceutical acceptable carriers, food items, or a combination thereof.

8. A use of the composition of claim 1 for the preparation of a pharmaceutical

composition, a food, or a beverage, for the managing of blood lipid levels.

9. The composition of claim 1, wherein the composition comprises the berberine

containing plant extract and the Ku Ding Cha extract.
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34. The nethod of claim 24, wherein the medicanent is for use in the
treatment or prevention of cardi ovascul ar di sease, hyperlipidem a,
car di onwopat hy, hyperlipoproteinem a, high levels of |ipoprotein (a),
i schem a, coronary heart disease, atherosclerosis, angina,
cerebrovascul ar di sease, stroke, overwei ght or obesity, nyocardi al

I nfarction, diabetes, insulin resistance, or sclerotic disorder in a
mammal . 35. The nethod of claim 34, wherein the mammal is a human.
36. A kit Hbnt aihsi seegpropidon ofrpleiti O shewsin & dierberine eontainiag pipnt exiract is
separate cont ai t e

aCFIVE |ngred|gﬂﬁﬁ%§9ﬁgﬁwghi ? a%%ﬁ#@g%ﬁ$ ?;g?@%aﬁgﬁgéiﬁﬂtﬂwaa

I nstructions foWb%mmﬁmisﬂwﬂhmgksasd first and second active

i ngredi ents sinultaneously or sequentially.
Il.  The composition of claim 10, wherein the berberine containing plant exiract is

from CoptischinensisFranch.

12.  The composition of claim 9, wherein the Ku Ding Cha extract is from Jlex
kudincha C. J. Tseng (Aquifoliaceae), Ilex aquifoliacese, llex latifoliaThunb,
Ligustrumrobustum, Ehretiathyrsiflora, Clerodendrumfortunatum L. or llex

cormutaLindl. expaxt.

13.  The composition of claim 12, wherein the Ku Ding Cha extract is from Ilex

fudincha C. J. Tseng (Aquifoliaceae).

14. A process for producing a blood lipid level managing synergistic composition
comprising obtaining a Ku Ding Cha product using liquid extraction in 1 to 1000
mL of solvent per gram of Ku Ding Cha in a first solvent, recovering the Ku Ding
Cha product, obtaining a berberine containing product from a berberine
containing plant using liquid extraction in 1 to 1000 mL of second solvent per
gram of said plant in a solvent, recovering the berberine containing product and

further comprising mixing the Ku Ding Cha and berberine containing products.

15. The process of claim 14, wherein the berberine containing plant is
CoptischinensisFranch, Coptisdeltoidea C. Y. Cheng et Hsiao, Coplisteeta Wall

or Hydrastis Canadensis.

16. The process of claim 15, wherein the berberine containing plant is

CoptischinensisFranch.

17.  The process of claim 14, wherein the Ku Ding Cha product is from Hlex kudincha
C. J Tseng (Aquifoliaceae), lex aquifoliacese, Ilex latifoliaThunb,
Ligustrumrobustum, Ehretiathyrsiflora, Clerodendrumfortunatum L. or IHex

cornutalindl. expaxt.

18.  The process of claim 17, wherein the Ku Ding Cha product is from Hex kudincha
C.J. Tseng (Aquifoliaceae).
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19.

20.

21.

22.

23,

24,

25.

26.

27.

The process of claim 14, wherein the first solvent is selected from the group
consisting of water, acid water, aqueous alcohol, acidic aqueous alcohol, ethyl
acetate and ethyl acetate-based solvent mixture, and the second solvent is selected
from the group consisting of water, acid water, aqueous alcohol, acidic aqueous

alcohol, ethyl acetate and ethyl acetate-based solvent mixture.

The process of claim 19, wherein the first solvent or second solvent is an aqueous

alcohol solution.

The process of claim 19, wherein the first solvent or second solvent is ethyl

acetate or an ethyl acetate-based solvent mixture.

The process of claim 14, wherein the weight ratio of berberine product to Ku
Ding Cha product is between about 1% and 99 %, between 10% and 90%,
between 20% and 80%, between 25% and 75%, between 33% and 75%, between
33% and 67%, between 40% and G7%, or between 40% and 60%.

The process of claim 14, wherein the weight ratio of berberine product to Ku

Ding Cha product is about 1:1, 1:2, 2:1, 3:1 or 1:3.

A method of preparing a medicament for managing blood lipid levels in a patient
in need of such management, the method comprising combining a berberine
containing plant extract and a Ku Ding Cha extract in an amount effective to

manage blood lipid levels.

The method of claim 24, wherein the berberine containing plant extract is from
CoptischinensisFranch, Coptisdeltoidea C. Y. Cheng et Hsigo, Coptistecta Wall

or Hydrastis Canadensis.

The method of claim 25, wherein the berberine containing plant extract is from

CoptischinensisFranch.

The method of claim 24, wherein the Ku Ding Cha extract is from Mex kudincha
C. J  Tseng (Aquifoliaceae), Ilex aquifoliacese, Ilex latifoliaThunb,
Ligustrumrobustum, Ehretiathyrsiflora, Clerodendrumfortunatum L., or llex

cornutaLindl. expaxt.
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28.

29.

30.

31

32.

33.

34.

35.

36.

37.

The method of claim 27, wherein the Ku Ding Cha extract is from Hex kudincha
C. J. Tseng (Aquifoliaceae).

The methed of claim 24, wherein the weight ratio of berberine containing plant
extract to Ku Ding Cha extract is between about 1% and 99 %, between 10% and
90%, between 20% and 80%, between 25% and 75%, between 33% and 75%,
between 33% and 67%, between 40% and 67%, or between 40% and 60%.

The method of claim 24, wherein the weight ratio of berberine containing plant
extract to Ku Ding Cha extract is about 1:1, 1:2, 2:1, 3:1 or 1:3.

The composition of claim 1, wherein the blood lipid levels that are managed are
selected from triglyceride levels, low-density-lipoprotein cholesterol levels or

total cholesterol levels.

The process of claim 14, wherein the blood lipid levels that are managed are
selected from triglyceride levels, Jow-density-lipoprotein cholesterol levels or

total cholesterol levels.

The method of claim 24, wherein the blood lipid levels that are managed are
selected from triglyceride levels, low-density-lipoprotein cholesterol levels or

total cholesterol levels.

The method of claim 24, wherein the medicament is for use in the treatment or
prevention of cardiovascular disease, hyperlipidemia, cardiomyopathy,
kyperlipoproteinemia, high levels of lipoprotein (a), ischemia, coronary heart
disease, atherosclerosis, angina, cerebrovascular disease, stroke, overweight or
obesity, myocardial infarction, diabetes, insulin resistance, or sclerotic disorder in

a mamnusal,
The method of claim 34, wherein the mammal is a human.

A kit containing the composition of claim 1 comprising, in separate containers,

the first active ingredient and the second active ingredient.

The kit of claim 36 further comprising instructions for administering said first and

second active ingredients simultaneously or sequentially.
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